Z,4-PYRIMIDINEDIAMINES USEFUL IN THE TREATMENT OF NEOPLASTIC DISEASES,
INFLAMMATORY AND IMMUNE SYSTEM DISORDERS.

The present invention relates to the use novet pyrimidine derivatives, the certian novel
pynimidine derivatives, to pracesses for their production, their use as pharmaceuticals and to

phamaceutical compositions comprising them.

More particularly the prasent invention provides in a first aspect, the use of a compound of
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wherein

R is selected from Ce.gparyl, Csoheteroaryl, Cu.cycloalkyl and C, oheterocycioalkyl;

each of R®, R', R%and R® independently is hydrogen, C.-Cealkyl, C;-Caalkenyl, C-Csalkinyi, Cs-
Cscycloalkyl, C;-CscycloalkylCy-Cpalkyl, Cs-CygarylCy-Cyalkyl, hydroxyC,-Cealkyl, Cy-
CaalkoxyC,-Caalkyl, aminoC,-Cealkyl, haloC,-Cyalkyl, unsubstituted or substituted Cs-
Cioaryl, unsubstituted or substituted 5 or 6 membered heterocyclyl comprising 1, 2 or 3
hetero atoms selected from N, O and S, hydroxy, C-Csalkoxy, hydroxyC-Csalkoxy, Cs-
CealkoxyC,-Cyalkoxy, haloC-Cyalkoxy, unsubstituted or substituted Cs-CyparylCs-Cealkoxy,
unsubstituted or substituted heterocyclyloxy, or unsubstituted or substituied heterocyciiC;-
Cpalkoxy. unsubstitued or substituted amino, C;-Cgalkylthio, C-Calkylsulfinyl, C;-
Cealkytsulfonyl, Cs-Ciparylsulionyl, halogen, carboxy. Ci-Caalkoxycarbonyl, unsubstitued or
substituted carbamayl, unsubstitued or substituted sulfamoyl, cyano, nitro, -S(0)aNR 2R s,
-5{0)g2R 13, “NR125{0)g2R13, “-C(OINR;2R,5, —C{O)Rz and -C{OYOR, 3; wherein R, is
selected from hydrogen and C,salkyl, and R,; is selected from hydrogen. C,salkyl and Cy

formula !

N

1pcycloaliyl,
or R®and R', R' and R? and/or R? and R® form, together with the carbon atoms to which they

are attached, a 5 or 6 membered carbocyclic or heterocydic ring comprising 0, 1, 2 0r 3
hetercatoms selected from N, O and S;
R* is hydrogen or Ci-Calkyl;
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gach of R® and R° independently is hydrogen, C,-Caalkyl, C;-CgalkoxyCy-Caatkyl, haloC,-Caalkyl,
C;-Cgalkoxy, halogen, carboxy, Cs-Cealkoxycarbonyl, unsubstitued or substituted
carbamoyl, cyano, or nitro;

R is unsubstituted or substituted by Rz, R, Ra, R, and R'yg;

Rz, Rs, Rs, Ry, 0or R'yp Is a substituent independently selected from hydrogen, C,-Cgalkyl, Co-
Cealkenyl, Cr-Cealkinyl, C3-Cscycloatkyl, Cg-Cgcycioa}kijrCaalkyl, Cs-CrpanyiCy-Cealioyl,
hydroxyC,-Caalkyl, C;-CealkoxyCy-Cealicyl, aminoC-Cealkyl, haloC,-Calkyt, unsubstituted or
substituted Cs-Coaryl, unsubsiituted or substituted 5 or 6 membered heterocyclyl
comprising 1, 2 or 3 hetero afoms selected from N, O and S, hydroxy, C,-Cealkoxy,
hydroxyCq-Caalkoxy, Ci-CgalkoxyC-Cgalkoxy, haloCs-Cialkoxy, unsubstituted or substituted
aminoC;-Csalkoxy, unsubstituted or substituted Cs-CqoarylC-Cyatkoxy, unsubstituted or
substituted heterocyciytoxy, or unsubstifuted or substituted heterocyclylC-Caalicyl,
unsubstituted or substituted heterocycyiC,-Cealkoxy, unsubstitued or substituted amino;, C4-
Cealkyithio, C,-Csalkylsulfinyl, C,-Cealkylsulfonyi, Cs-Caoaryisulfonyl, heterocyciosuifonyl,
halogen, carboxy, Cs-Cealkylcarbonyl, Ci-Cealkoxycarbonyl, unsubstifued or substituted
carbamoyl, unsubstitued or substitufed suiffamoyl, cyano, nitro, -3(0);sNR 2R3, -3{0)sR12,
-C{O)R4s, -OXRys, -NR12XRyq, “NR12XNR (2R3, -OXNR;2R¢s, -OXOR,; and —XRyy; '

or two adjacent subsfituents on R may form together with the carbon atoms to which they are
attached, a unsubstitued or substituted 5 or 6 membered carbocyclic or heterocydiic ring
comprising 0, 1, 2 or 3 heteroatoms selected from N, O and S;

X is a bond or Cysalkylene; and

Ry is independently selected from Cg joaryl, Cs.aohetercanyl, Csqcycioalkyl and Cq

wheterocycloalioft;

and any aryl, heterparyl, cycloalkyl or heterocycloalkyl of R4 is optionally substituied by 1 to 3
radicals independently selected from C, salkyl, Cjsoheterocycloalkyl-Cy4alkyl optionally
substituted with C,galkyl, - C{O)Ryz2, -C(OINR 2R3, -XNR2R¢3, -NR2XNR;R s and -
NR;zC(O)R,4; wherein X is a bond or Csalkylene; Rz and Ry5 are independently selected
from hydrogen and C,salkyl;

and salts thereof in the treatment of of a disease associated to tyrosine kinase aclivity of

anaplastic lymphoma kinase {(ALX) or for the manufacture of pharmaceutical compositions for

use in the treatment of said diseases, as well as use in the treatment of said diseases, fo
methods of use of such pyrimidine derivatives in the treatment of sald diseases, and to
pharmaceutical compositions comprising such pyrimidine derivatives for the treatment of said

diseases.



The general terms used hereinbefore and herelnafter preferably have within the context of this

disclosure the following meanings, unless otherwise indicated:

Where the plura form is used for compounds, salts, and the like, this is taken to mean also a

single compound, salt, or the like.

Any asymmetric carbon atoms may be prasent in the (R}, (S)- or (R,S)-configuration, preferably
in the (R)- or (S)}configuration. The compounds may thus be present as mixtures of isomers or

as pure isomers, preferably as enantiomer-pure diastereomers.
The invention relates also fo possible tautomers of the compounds of formuia 1.

C,-Cpalkyl denotes a an alkvl radical having from 1 up to 8, especially up to 4 carbon atoms, the
radicals in question being elther finear or branched with single or muliipte branching; preferably,
Cy-Gaalkyl is biityl, such as n-butyl, sec-buty!, isobutyl, tert-butyl, propyl, such as n-propyl or
isopropyl, ethyl or methyl; especially methyl, propy! or tert-butyl.

Cx-Cealkenyl denctes a an alkeny! radical having from 2 up o 8, especially up to § carbon
atoms, the radicals in question being either finear or branched with single or muffipie bfanching;

preferably, Cx-Cealkenyl is pentenyl, such as 3-methyl2-buten-2-yl, butenyl, such as 1- or 2-
buteryl or 2-buten-2-yl, propenyl, such as 1-propenyl or aliyl, or vinyl.

CrCralkinyl denotes a an alkinyl radical having from 2 up to 8, especially up to 5 carbon atoms,
the radicals in question being either linear or branched; preferably, CCaalkinyi is propinyl, such

as 1-propinyl or propargyi. or acefylenyl.

C+Cycycloalkyl denotes a cycloalkyl radical having from 3 up {o 8 carbon atoms, such as
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycoheptyl or cyclooctyl, preferably cyclopropyt,
cyclopentyl or cyclohexyl.

C4-Cgalkoxy is espedially methoxy, ethoxy, isopropyloxy, or tert-butoxy.



HydroxyC,-Cgalkyl is especially hydroxymethyl, 2-hydroxyethyt or 2-hydroxy-2-propyl.
HydroxyC,-Cgalkoxy is especially 2-hydroxyethoxy or 3-hydroxypropoxy.
C:-CaalkoxyCy-Cealkoxy Is especially 2-methoxyethoxy.

Ce-CealkoxyCy-Cgalkyl is especially mathoxymethyl, 2-methoxyethyl or 2-ethoxyethyl.

Halogen is preferably fluorine, chiorine, bromine, or iodine, espadially fluorine, chiorine, or

brornine.

HaloC-Csalkyl is preferably mioroC,—Cgalky! or fluoraC—Cealkyl, especially trifluoromethyl or
pentafiucroethyl.

HaloC-Cealkoxy is preferably chloroC,-Caalkoxy or fluoroC-Csalkoxy, especialiy
trifluoromethoxy.

C,-Caalkoxycarbonyl is especially tert-butoxycarbonyl, Iso-propoxycarbonyl, methoxycarbonyt or
ethoxycarbonyl.

Unsubstitued or substituted carbamoy! is carbamoy! substituted by one or two substituents
selected from hydrogen, C;-Csakyl, C-Csalkenyl, C-Csalkinyl, Ci-Cstycloalkyl, Cs-
CecycloalkylC,-Cqalkyl, Cs-C1earyiCi-Coalkyl, hydroxyC-Csalkyl, Ci-CyalkoxyC;-Cealkyl, haloC,-
Cqalkyl, unsubstitued or substituted Cg-Ciearyl, or aminoC,-Cgalkyl, or carbamoyl! wherein the
substituents and the nftmgen-atom of the carbamoyl group represent a 5 or 6 membered
heterocyclyl further comprising @, 1 or 2 hetero atoms selected from N, O and §; and Is
preferably carbamoyl, methyicarbamoyl, dimethylcarbamoyl, propylcarbamoyt, hydroxyathyl-
methyl-carbamoyl, di(hydroxyethyt)carbamoy!, dimethylaminoethylcarbamoyl, or
pvrrolidinocarbonyl, piperidinocarbonyl, N-methylipiperazinocarbonyl or morpholinocarbonyl,
espedially carbamoyl or dimethylcarbamoyl.

Unsubstitued or substituted sulfamoy! Is sulfarmoy substituted by one or two substituents
sejected from hydrogen, C,-Cyalkyl, C»-Csatkenyl, C,-Cgalkinyl, Cs-Cycycioakyl, Cy-
CacycloalkylCy-Cealktyl, Cg-C10aryiCi-Cgalicyt, hydraxyCi~Caalkyl, Ci-CealkoxyCy-Cealkyl, haloC.-



C.alkyl, unsubstitued or substituted CsCiearyl, or amineCs-Caalkyl, or suffamoyl wherein the
substituents and the nitrogen atom of the sulfamoy! group representa 5 or 6 memberad
heterocyclyl further comprising 0, 1 or 2 hetero atoms selected from N, O and S; and is
preferably sulfamoyt, methylsulfamoyl, propyisulfamoyi, cyclopropylmethyl-sulfamoyl, 2,2,2-
triflucroethylsulfamoy!, dimethylaminoethylsuifamoyl, dimethylsulfamoyt, hydroxyethyl-methyl-
sulfamoyl, di(hydroxyethyl)sulfamoyi, or pyrrolidinosulfonyl, piperidinosulfonyi, N-
methylpiperazinosulfonyl or morpholinosulfonyt, espedailly sulfamoyl or methylsulfamoyi.

Unsubstitued or substituted amino is arnino substituted by one or two substituents selected from
hydrogen, Cy-Caalicyl, Cz-Caalkenyl, C-Caatkinyl, C-Ccycioalkyl, Cs-CacycloalkyiCy-Calkyl, Cs-
CioarylCy-Caalkyl, hydroxyC,-Cealkyl, C;-CealkoxyCy-Cyalkyl, haloC,-Caalkyl, unsubstiiued or
substituted Cs-Cearyl, aminoCs-Cgalkyl, acyl, e.g. formyl, Cy-Cealkylcarbonyl, Cs-
Cyearylcarbonyl, C,-Cgalkylsulfonyl or Cs-Ceatylsulfonyl, and is preferably amino, methylamino,
dimethylamino, propylamino, benzytamino, hydroxyethyl-methyl-amino, di(hydroxyethyi}amino,
dimethylaminoethylamino, acetylamino, acetyl-methyi-amino, benzoytamino,
méthyisuifqnwamino or phenyisulfonytamine, especialiy amino or dimethylamino.

AminoC4-Caalkyt is especially aminoethyt, methylaminoethyt, dimethyiaminoethyl or
dimethylaminopropyl,

Unsubstitued or substituted C-Crpanyl ks, for example, phenyl, indenyt, indamy, naphthyt, or
1,2,3,4-tetrahydronaphthalenyl, optionally substituted by C-Cealkyl, Cy-CsalkoxyCi-Caalkyl,
haloCy-Caalkyl, hydroxy, CCealkoxy, methyienedlioxy, amino, substifted amino, halogen,
carboxy, Ci-Cealkoxycarbonyl, carbamoyl, sulfamoyl, cyano or nitro; preferably phenyl, tolyl,
trifluoromethylphenyl, methoxyphenyl, dimethoxyphenyl, methylenedioxyphenyl, chlorophenyl or
bromophenyl, whereby the substituents may be in ortho, meta or para position, preferably meta
of para.

Cs-Ciparyloxy is espedially phenaxy or methoxyphenoxy, e.q. p-methoxyphenoxy.
Ce-CyparytC,-Coalkyl is especially benzyl or 2-phenylethy.

C5-CyparyiC,-Cyalkoxy is especially benzyloxy or 2-phenylethoxy.
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Unsubstitued or substituted 5 or 6 membered heterocyclyt comprising 1, 2 or 3 hetero atoms
salected from N, O and S may be unsaturated, partially unsaturated or saturated, and further
condensed to a benzo group or a 5 ar 8 membered heterocyclyl group, and may be bound
through a hetero or a carbon atom, and is, for example, pyrroiyt, indolyl, pyrrolidinyl, imidazolw,
benzimidazolyl, pyrazolyl, triazolyl, benzotriazolyl, tetrazolyl, pyridyl, quinoliny, isoquinofinyl,
1,2,3,4-tetrahydroquinolinyl, piperidyl, pyrimidinyl, pyrazinyl, piperazinyl, purinyi, tetrazinyl,
oxazolyl, isoxalyl, morpholinyl, thiazolyl, benzothiazotyl, oxadiazolyi, and benzoxadiazoiyl.
Substituents considered are C,-Csalkyl, hydroxyCy-Cyalkyl, Ci-CealkoxyCy-Cealkyl, Ci~
CyatkoxyC,-Caalkoxy, haloCy-Cyalkyl, hydroxy, amino, substituted amino, C,-Cgatkoxy, haiogen,
carboxy, C-Cealkylcarbonyl, Cs-Calkoxycarbonyl, carbamoyl, C:-Cealkylcarbamayl, cyano, oxo,
or unsubstitued or substituted 5 or 6 membered heterocyclyl as defined in this paragraph. 5 or 6
membered heterocyciyl preferably compiises 1 or 2 hetero atoms selected from N, O and §,
and is especially indolyl, pyrrolidinyl, pyrmolidonyl, imidazohy, N-methylimidazotyl, benzimidazotyl,
8,S-dioxaisothiazolidingt, piperidyt, 4-acetylaminopiperidyt, 4-methylcarbamoyipiperidyl, 4-
piperidinopiperiiyi, 4-cyanopiperidyl, piperazinyl, N-methylpiperazinyl, N-{(2-
hydroxyethyl)piperazinyl, morpholinyl, 1-aza-2,2-dioxo-2-thiacyclohexyl, or suffolanyl.

In unsubstihted or substituted heterocyclytoxy, heterocyclyl has the meaning as defined above.
and is especially N-methyl-4-piperidyloxy. In unsubstituted or substituted heterocyclylC,-
Cpalkoxy, heterocyciyl has the meaning as defined above, and is especially Z2-pyrolidinoathoxy,
2-moiphoiinoethoxy, 3-morpholincpropoxy, 1-methyt-piperidin-3-yimethoxy, 3-(N-
methylpiperazino)propoxy or 2-(1-midazolyl)ethoxy,

In a 5 or 6 membered carbocydlic or heterocydiic ring comprising 0, 1, 2 or 3 heteroatoms
selected trom N, O and 8, and formed by two adjacent substitvents fogether with the benzene
ring, the ring may be further substituted, e.g. by C-Cgalkyl, Cs-Cgalkoxy, haloCy-Cealkyl,
hydraxy, amino, subsiituted amino, C-Cgalkoxy, halogen, carboxy, C,-Cgalkoxycarbony,
carbamoyl, cyano, or oxo. The two adjacent substituents forming such a ring are preferably
propylene, butylene, 1-aza-2-propylidene, 3-aza-1-propylidene, 1,2-diaza-2-propylidene, 2,3-
diaza-1-propylidene, 1-oxapropylens, 1-oxapropylidene, methylenedioxy, difluoromethylene-
dioxy, 2-aza-1-oxopropylens, 2-aza-2-tnethyl-1-oxopropylene, 1-aza-2-oxopropylene, 2-aza-1,1-
dioxo-1-thiapropylene or the comesponding butylene derivatives forming a 6 membered ring.

Salts are especiaily the pharmaceutically accaptable salfs of compounds of formula 1.



Such satlts are formed, for example, as acid addition salts, preferably with organic or inorganic
acids, from compounds of formula | with a basic nitrogen atom, especially the pharmaceuticatly
acceplable salts. Suitable inorganic acids are, for example, halogen acids, such as hydrochloric
acid, sulfuric acid, or phosphoric acld, Suitable organic acids are, for example, carboxylic,
phosphonic, sulfenic or sulfamic acids, Tor example acetic acid, propionic acid, octanolc acid,
decanoic acid, dodecanoic acid, glycolic acid, lactic acid, fumaric acid, succinic acid, adipic acid,
pimelic acid, suberic acid, azelaic acid, malic acid, tartaric acid, citric acid, armino acids, such as
giutamic acid or aspartic acid, maleic add, hydroxymaleic acid, methylmaleic add,
cyclohexanecarboxylic acid, adamantanecarboxylic acid, benzoic acid, salicylic acid, 4-
aminosalicylic acid, phthalic acid, phenylacetic acld, mandelic acld, cinnamic acid, methane- or
ethane-sulfonic acid, 2-hydroxyethanesulfonic acid, ethane-1,2-disulfonic acid, benzenesulfonic
acid, 2-naphthalenesulfonic acid, 1.5-naphthalene-disulfonic acid, 2-, 3- or 4-
methylbenzenesulfonic acld, methyisuluric acid, ethylsulfuric acld, dodecyisutfuric acid, N-
cycichexylsulfamic acid, N-methyt-, N-ethyl- or N-propyi-sutfamic acid, or other organic protonic
acids, such as ascorbic add.

For isolation or purification purposes it is also possible 1o use pharmaceutically unacceptable
salts, for. exampie picrates or perchiorates, For therapeutic use, only pharmaceutically
accaplable salts or free compounds are employed {(where applicable in the form of
pharmaceutical preparations), and these are therefore preferred.

In view of the close relationship between the nove! compounds in free form and those in the
form of their saits, inciuding those salts thal can be used as intermediates, for example in the
purification or identification of the novel compounds, any reference {o the free compounds
hereinbefore and hereinafter is to be understood as refeming also to the corresponding salts, as

appropriate ahd expedient.

The compounds of fonmula 1 have valuabile pharmacological properties, as described
hereinbefore and hereinafter,

In formula | the following significances are preferred independently, collectively or in any
combination or sub-combination. R is Cas0aryl, Cs.cheteroanyi, Caqzcycloalkyl or Cs
wheterocydioalkyl, preferably R is
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wherein Ry, Ra, Rs, Ryg, or R’y are as defined above;

In each of the following significances A, Dor Eis Cor N but A, D and E may not all be N,

preferably A, DorE is C:

(a) each of R® or R? independently is hydrogen, C,-Csalkyl, e.g. methyi, ethyl or isopropyl,
hydroxyC-Cealkyl, e.g. hydroxyethyl or hydroxybutyl, haloC,-Cgalkyl, e.g. trifluoromethyl,
unsubstituted or substituted Cs—Ciearyl, e.g. phenyl or methoxyphenyl, unsubstituted or
substituted 5 or 6 membered heterocyclyl comprising 1 or 2 hetero atoms selected from N,
O and S, e.g. morpholino, piperidino, piperazino or N-methylpiperazino, C,-Csalkoxy, e.g.
methoxy, ethoxy or isopropoxy, haloCy-Cgalkoxy, e.g. trifluoromethoxy, Cs-Ciearyloxy, e.g.
phenoxy, unsubstituted or substituted heterocyclyloxy, e.g. 1-methyl-4-piperidyloxy,
unsubstituted or substituted heterocyclylC,-Chalkoxy, e.g. 2-(1-imidazolyfethoxy, 3-
morpholinopropoxy or 2-morpholinosthoxy, unsubstituted or substituted amino, e.g.
methylamino, dimethylamino or acelylamino, C.-Cealkylsulfonyl, e.q. methylsulfonyl,
halogen, e.g. fluoro or chioro, unsubstituted or substituted carbamoyl, e.g.
cyclohexylcarbamoyl, piperidinocarbonyl, piperazinocarbonyl, N-methyipiperazinocarbonyl
or morpholinocarbonyl, unsubstituted or substituted suffamoyl, e.g. sulfamow,
rnethyisuifamoyl or dimethyisulfamoyl; preferably hydrogen, piperazino, N-methylpiperazino
or 1-methyl-4-piperidyloxy, -3(O).2NRzR13, ~S(0)e.2R13, “NR125(0)o.2R1a, ~C{OINR1R15, and
-C(O)ORyzin particular hydrogen;

{b) R' is hydrogen, C,-Cgalkyl, e.g. mathyl, ethyl or isopropyt, hydroxyC,-Cealkyl, e.g.
hydroxyethyl or hydroxybutyl, haloC4-Caalkyl, e.g. triftucromethyl, unsubstituted or
substituted Cs-Cyearyl, e.g. phenyl or methoxyphenyl, unsubstituted or substituted 5 or 6
membered heterocyclyl comprising 1 or 2 hetero atoms selected from N, O and 8, e.g.
morpholino, piperiding, piperazino or N-methyipiperazino, C,-Csalkoxy, e.g. methoxy,
ethoxy or isopropoxy, haloC-Csalkoxy, e.g. trifluoromethoxy, Cs-Csearyloxy, e.g. phenoxy,
unsubstituted or substituted heterocyclyloxy, e.g. 1-methyl-4-piperidyloxy, unsubstituted or
substituted heterocyciyiC-Caalkoxy, e.g. 2-(1-dmidazolyl)ethoxy, 3-morphelinopropoxy or 2-
morpholinoethoxy, unsubstituted or substituted amino, e.g. methylamino, dimethylamino or
acetylamino, C-Cgalkyisulfonyl, e.g. methylsulfonyl, halogen, e.g. fluorc or chioro,



unsubstituted or substituted carbamoayl, e.g. cyclohexylcarbamoyl, piperidinocarbonyl,
piperazinocarbonyl, N-methylpiperazinocarbonyl or marpholinocarbonyl, unsubstituted or
substituted sulfamoyl, e.g. sutfamoyl, methylsuifamoyi or dimethylsulfamoyi; preferably
hydrogen, piperazino, N-methyipiperazino, morpholino, 1-methyl-4-piperidinyloxy, 3-
morpholinopropoxy or 2-morpholinoethoxy, in particufar hydrogen;

{c) R® is hydrogen, C,-Cqaliyi, e.g. methyl or ethyl, hydroxyCCsaliy, e.g. hydroxyethyl or
hydcoxybuty!, haldCrCaalkyl, e.g. frifluoromethyl, unsubstituted or substituted 5 of 6 membered
heterocyclyl comprising 1 or 2 hetercatoms selected from N, O and S, e.g. 2-pyrralidonyl or
S, S-dioxoisothiazolidinyl, C-Cyalkoxy, &.g. methoxy, substituted amino, e_g. acetylamino,
acstyl-methyl-amino, benzoylamino, methylsutfomylamino or phenyisulfonylamino, Cy-
Cealkylsuifonyl, e.g. methylsuifonyl, propyt-sulfonyl, cyciohexyl-sulfonyl, isopropyt-sulfonyl, Cs-
Cirarylsulfonyl, e.g. phenylsuffonyl, halogen, e.g. fluoro or chloro, carboxy, substituted or
unsubstituted carbamoy, a.g. carbamoyl, methyicarbamoyl, ethyvi-amino-carbonyl or
dimethyicarbamoyl, unsubstituted or substituied sulfamayl, e.g. sulfamoyt, methyisulfamow,
propylsulfamoyl, isopropylsulfamoyl, iscbutylsulfamoyl, cyclopropyimethyl-sulfamoyt, 2,2 2-
riflucroathyisulfamoyl, dimsthylsuifamoyl or morpholinosulfonyt dimethyt-sulfamoy!, ethyl-
sulfamoyl, 1-ethyl-propyl-sulfamoyl, cydopentyl-sulfamoyl, cyclobutyl-sulfamoyt; preferably
sul;‘amyl, methylsulfamoyl or propylsulfamayi;

(d) each palr of adjacent substituents R® and R', or R' and R?, or R? and R® are -CHyNH-CO-, -
CHCHNH-CO-, -CHA-CO-NH-, -CH>-CHCO-NH-, -CH-NH-S0O4, -CH-CHNH-8SO -, -
CHzS0,NH-, -CH»-CHy-S0,NH-, -CH-CH-S04-, -CHo-CHz-CHz-SO -, -O-CH,O-, or ~O-
CFO-, and such pairs wherein hydrogen in NH is replaced by C;-Cgalkyl; preferably the
pair of adjacent substituents R® and R', or R' and R? being -O-CH--O-, and the pair of
adjacent substituents R? and R? being -CH,NH-CO- or -CH,NH-SO,-.

{e) R* is hydrogen or C;-Cpalkyl, e.g. methyl; preferably hydrogen;

(f) R® Is hydrogen; C,-Coalicy, e.g. methyl or ethyl, halogen, e.g. chioro or brome, haloC,-
Cealkyl, e.g. tifluoromethyl, cyano or nitro; preferably hydrogen, methyl, ethyl, ehioro,
bromo, trifluoromethyl or nitro; in particular chioro or bromo;

(g} R® is hydrogen;

(h) each of R” and R® independently is hydrogen, Cy-Cgalkyl, e.¢. methyl, ethyl or isopropyl,
hydroxyCy-Calkyl, e.g. hydroxyethyl or hydroxybutyl, Cy-Cealkyicarbonyl, e.q rmethyl
carbonyl, aminoalkoxy, e.g diethylaminosthoxy, haloC,-Caalkyi, e.g. trifluoromethyd,
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unsubstituted or substituted Cs-Cgaryl, €.9. phenyl or methoxyphenyt, unsubstituted or
substifuted 5 or 6 membered heterocyclyt comprising 1 or 2 hetero atoms seiected from N,
O and 8, e.g. morpholino, piperidino, piperazino or N-methyipiparazino, Cs-Caalkoxy, e.g.
methoxy, ethoxy or isopropoxy, haloCq-Cgalkoxy, e.g. trifluoromethoxy, Cs-Cioaryloxy, e.g.
phenoxy, unsubstituted or substituted heterocyclyloxy, e.g. 1-methyl-4-piperidyloxy,
unsubstituted or substituted heterocyclylC,-Caalkoxy, e.g. 2-(1-imidazolyl)ethoxy, 3-
morpholinopropoxy or 2-morpholinoethoxy, unsubstituted or substitited amino, e.g.
methylaming, dimethylamino or acetylamine, C-Czalkyisulfonyl, e.g. methyisulfony,
heterocyclosulfonyl, e.g plperazinylsulfonyl, heterocyclocarbonyl, e.g.
methylpirerazinylcarbonyl, cyano, halogen, e.g. fluoro or chioro, unsubstituted or
substituted carbamoyl, e.g. cydohexylcarbamoyi, piperidinocarbonyl, piperazinocarbonyl,
N-methylpiperazinocarbonyl or morpholinocarbonyl, unsubstituted or substituted sulfamoyi,
e.g. suifamoyl, methylsutfamoyl or dimethyisulfamoyl; preferably hydregen, methyl,
isopropyl, trifluoromethyl, phenyl, methoxyphenyl, piperidino, piperazino, N-
methylpiperazino, morpholino, methoxy, ethoxy, iscpropoxy, phenoxy, 3-
morpholinopropoxy, 2-morphatinoethoxy, 2-(1-imidazolyiethoxy, dimethylamino, fluoro,
morpholinocarbonyl, piperidinocarbonyl, piperazinocarbonyl or cyclohexyicarbamoyl;

(i) R® Is hydrogen, C,-Caalky, e.g. methyi, ethyl or isopropyt, hydroxyC,-Cealkyl, e.g.
hydroxyethyl or hydroxybutyl, haloGC,-Csalkyl, e.q. trifluoromethyl, Cs-Cyeatyl, e.g. phenyl or
methoxyphenyt, unsubstituted or substituted S or 8 membered helerocycyl oombrising 1or
2 hetero atoms selected from N, O and S, e.g. morphoiino, piperidino, piperézino or N-
methylipiperazino, heterocyciylalkyl, e.g. methylpiperazinoethyl, heterocydlylcarbonyt, e.g.
piperazinocarbonyl, heterocyclyl C,-Caalkylamino, e.g. pyridylethyl{methyl)amino, C-
Cealkoxy, €.9. methoxy, ethoxy or isopropexy, haloCy-Csalkoxy, e.g. irifluoromethoxy, Cs
Cparytoxy, 8.g. phenoxy, unsubstituted or substituted heterocydyloxy, e.g. 1-methyl-4-
plperidyloxy, unsubstituted or substiuted heterocychC,-Crakkoxy, e.g. 2-(1-
imidazolyl}ethoxy, 3-morphaolinopropoxy or 2-morpholincethoxy, unsubstituted or substituted
amino, e.g. methylamino or dimethylamino, C-Csalkylamino-C,-Cgalkylamino, e.g.
dimethyiamino—pﬁopy!amino, C1-Csalkyisulforyl, e.g. methylsulfonyl, hatogen, e.g. fluoro or
chioro, unsubstituted or substituted carbamoyl, e.g. cyclohexylcarbamoy,
piperidinocarbonyl, piperazinocarbonyl, N-methylpiperazinocarbony! or morphofinocarbonyi,
unsubstituted or substituted suifamoyl, e.g. sulfamoyl, methylsulfamoyl or
dimethylsuifamoyl, cyano, or nitro; preferably hydrogen, methvl, pipersidino, piperazino, N-
methylpiperazino, motpholino, methoxy, ethoxy, tifluoromethoxy, phenoxy, 1-methyi-4-
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piperidyloxy, 3-morpholinopropoxy, 2-morpholinoethoxy, 3-(N-methyipiperazino)-propoxy,
methytaminoc, fuoro, chloro, sutfamoy! or nitro;

(i) R" is hydrogen, C,-Csalkyl, e.g. methyl, ethyl or butyl, hydroxy, cyano, hydroxyCq-Csalkyl,
8.g. hydroxyethyl or hydroxybutyl, haloC-Csalkyl, e.g. trifluoromethyl, Cs-Cgalkoxy, e.g.
methoxy or ethaxy, cycloalkylatkoxy, aryloxy, haloC,-Cealkoxy, unsubstituted or substituted
heterocycly!C-Cgalkoxy, e.g. 2-(1-imidazolyl)ethoxy, unsu bstituted or substituted amino,
e.g. methylamino or dimethylamino, halogen, e.g. fluoro or chloro; carboxy, carbamoyl, or
unsubstituted or substituted sulfamoyl, e.g. sulfamoyl, methylsulfamoyl or
dimethylsulfamoyl; preferably methyl, butyl, methoxy, ethoxy, 2-(1-imidazolyi}ethoxy.
methyiamino, dimethylaming or fluoro; and

(k) each pair of adjacent substituents R and R?, or R® and R? or R® and R", are -NH-CH=CH-,
-CH=CH-NH-, -NH-N=CH-, -CH=N-NH-, -CH;CHxCH,~, -CH;-CH-CH5-CH-, -CHzCHo-
O, -CH;C(CH3);0-, -CH=C(CHs}O-, ~-OCH,CH,0-, -{Marpholinopropyt)N-CH=CH-, ~
CH=CH-O-, -O-CHxO0-, or -0-CF-0-; preferably the pair of adjacent substituents R” and
R® or R® and R? being -O-CH-0- or the palr of adjacent substituents R® and R™ being -NH-
CH=CH-, -CH=N-NH-, -CHCHCH.-, -CH-CH>CH>-CHz or -O-CFC-.

(H or R’, R®, R®, R" and R'"°are ethoxy, ethyl, propyl, methyl, t-butyl, triflucromethyi, nitrlle,
cyclobutyloxy, 2,2 2-trifluoroethoxy, methoxy, isobutyloxy, t-butyloxy, isopropyloxy, methyi-
amino-carbonyl, cyclopropyl-methoxy, dimethylamino-propyl-amino, methoxy-ethoxy, -XR4,
-C{O)R,; and —~OXRy4; wherein X Is a bond, methylene or ethylene; R,4 s selected from
piperaziry, piperidinyl, pyrrolidinyt, morpholino, azepanyt and 1,4-dioxa-8-aza-
spirof4.5]dec-8-yl; wherein Ry, is optionally substituted by 1 to 3 radicals independently
‘selected from methyl, isopropyl, acetyl, acetyl-methyl-amino, 3-dimethylamino-2,2-dimethyl-
propytamino, ethyl-methyl-aminc-ethoxy, diethyl-amino-ethoxy, amino-carbonyl, ethyl, 2-
oxo-pyrrolidin-1-yi, pyrrolidinyl, pyrrolidinyt-methyl, piperidiny! optionally subsfituted with
methyl or ethyl, morpholino, dimethylamino, dimethylamino-propyl-amine, methyl-amine and

ethyl-amino.

Maore preferred are the following meanings, independently, collectively or in any combination or

sub-combination:

{a"} each of R’ or R® independently is hydrogen, C,-Csalkyi, e.q. methyl, ethyl or isopropyi,
haloC-Cealkyl, e.g. trifluoromethyl, unsubstituted or substituted 5 or 8 membered
heterocydlyl comprising 1 or 2 heterp atoms selected from N, O and 8, e.g. motpholino,
piperidino, piperazino or N-methylpiperazino, C,-Cgalkoxy, e.g. methoxy, ethoxy or
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isopropoxy, unsubstituted or substituted heterocyclyloxy, e.g. 1-methyl-4-piperidyloxy,
unsubstituted or substituted heterocyclylC1-Cgalkoxy, e.g. 2-(1-imidazolyl}ethoxy, 3-
morpholinopropoxy or 2-morphoiinoethoxy, unsubstituted or substituted amino, e.g.
methylamino, dimethylamino or acetylamino, halogen, e.g. fluoro or chloro; preferably
hydrogen, piperazino, N-methylpiperazino or 1-methyl-4-piperidyloxy, in particular
hydrogen,

{b’) R'is hydrogen, C\-Csalkyl, e.g. methyl, ethyl or isopropyl, haloCy-Caalkyl, e.g.
triftuoromethyl, unsubstituted or substituted 5 or 6 membered heterocyclyl comprising 1 or 2
hetero atoms selected from N, O and S, e.g. morpholino, piperdino, piperazino or N-
methylpiperazino, Ci-Csalkoxy, e.g. methoxy, ethoxy or isopropoxy, unsubsfituted or
substituted heterocyclyioxy, e.g. 1-methyl-4-pipendyloxy, unsubstituted or substituted
heterocyciyviCy-Cealkoxy, e.g. 2-(1-imidazolyl)ethoxy, 3-morphalinopropoxy or 2-
morpholinoethoxy, unsubstitited or substituted amino, e.g. methylamino, dimethylamino or
acetylamino, halogen, e.g. fluoro or chioro; preferably hydrogen, piperazino, N-
methylpiperazino, morpholino, 1-methyl-4-piperidinyloxy, 3-morpholinopropoxy or 2-
morpholinoethoxy, in pariicular hydrogen;

{c} R* is hydrogen, Cy-Csalkyl, e.g. methyl or ethyi, haloCy-Csalkyl, €.g. triflucromethyl,
unsubstituted or substituted 5 or 6 membered heterocyclyl comprising 1 or 2 heteroatoms
selected from N, O and 8, e.g. 2-pyrrolidonyl or S,S-dioxoisothiazolidinyl, C-Csalkoxy, e.g.
methoxy, substituted amino, e.g. acetylamino, acetyl-methyi-amino, benzoylamino,
methyisuifonylamino or phenylsulfonylamino, C;-Caalkylsulfonyl, e.g. methylsulfonyl, Cs-
Cisarylsulfonyi. e.g. phenylsutfonyl, halogen, e.g. fiuoro or chloro, carboxy, substituted or
unsubstituted carbamoyl, e.g. carbamoyi, methylcarbamoyt or dirmethylcarbamoyi,
unsubstituted or substituted sulfamoyl, e.g. sulfamoyl, methylsulfamoyl, propyisulfamow,
isopropylsuifamoyi, isobutyisulfamoyl, cyclopropylmethyl-sulfamoyl, 2,2 2-
frifivoroethyfsulfamoyl, dimethyisulfamoyl or morphelinosulfonyl; preferably suffamoyl,
methylsutfamoyl or propyisulfamoyi;

(d"} each pair of adjacent substituents R® and R', or R' and R?, or R? and R® are -CH,NH-CO-, -
CHNH-8O_, -CHx-CH»-SO, -O-CHO-, or -O-CF-0-, and such pairs wherein hydrogen
in NH is replaced by C,-Csalkyl; preferably the pair of adjacent substituents R® and R?, or R
and R? being -O-CH-O-, and the pair of adjacent substituents R and R® being -CH-NH-
CO- or -CH-NH-SO~.

(¢) R* is hydrogen;
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i) Ris hydrogen, haiogen, e.g. chloro ar bromao, haloC-Cealkyl, £.g. trifuoromethyl, or nitro;
preferably hydrogen, chioro, bromo, triflucromethyl or nitvo; tn particular chloro or bromo;

(g") R® is hydrogen;

(h') each of R” and R® independently is hydrogen, Ci-Csalkyl, €.g. methyi, ethyl or isopropyl,
haloC,-Caalkyl, &.¢. trifluoromethyt, unsubstituted or substituted CsCyqaryi, e.g. phenyl or
methoxyphenyl, unsubstituted or substituted 5 or 6 membsred heterocyciyl comprising 1 or
2 heterc atoms selected from N, O and S, e.g. morpholino, piperidino, piperazino or N-
methylpiperazino, C;-Cealkaxy, e.9. methoxy, ethoxy or isopropoxy, unsubstituted or
substituted heterocyclyloxy, e.g. 1-methyl-4-piperidyloxy, unsubstituted or substituted
heterocyciC,-Cealkoxy, e.g. 2-{1dmidazolyl}ethoxy, 3-morpholinopropoxy or 2-
morpholinoethoxy, unsubstiuted or substituted amino, e.g. methylamino, dimethylamino or
acetytamino, halogen, e.g. fivoro or chloro, unsubstituted or substituted carbamoyl, e.g.
cyclohexylcarbamoyl, piperidinocarbonyl, piperazinocarbonyl, N-methylpiperazinecarbonyl
or morpholinocarbonyl, unsubstituted or substituted sulfamoyl, e.g. sutfamoyi,
methylsulfamoyl or dimethylsulfamoyl; preferably hydrogen, methyl, isopropyl,
triflucromethyl, phenyl, o-, m- or p-methoxyphenyl, piperidino, piperazino, N-
methylpiperazino, morpholino, methoxy, ethoxy, isopropoxy, phenoxy, 3-
maorphalincpropoxy, 2-morpholinoethoxy, 2-(1-imidazolyl)ethoxy, dimethylamine, fluoro,
morpholinocarbonyl, piperidinocarbonyl, piperazinocarbonyl or cyclohexylcarbamoyl;

{") R® is hydrogen, C-Cgalkyi, e.g. methyl, ethyl or isopropyl, haloC,-Cqalkyl, e.g. trifluoromethyl,
CsCroaryl, e.g. phenyl or methoxyphenyl, unsubstituted or substituted 5 or 6 membered
heterocyclyl comprising 1 or 2 hetero atoms selected from N, O and S, e.g. morphofino,
piperidine, piperazino or N-mesthylpiperazino, C-Cgalkoxy, e.g. methoxy, ethoxy or
isopropoxy, hatoC,-Caalkoxy, e.g. trifiuoromethoxy, Cs-Ciearyioxy, e.q. phenoxy,
unsubsfituted or substifuted heterocytyloxy, e.q. 1-methyl-4-piperidyloxy, unsubstituted or
substituted heterocyclylCy-Caalkoxy, e.g. 2-(1-imidazotyl)ethoxy, 3-morpholinopropoxy or 2-
morphoiinoethaxy, unsubstituted or substituted amine, e.q. methylamino or dimethylamino,
halogen. e.g. fluoro or chloro, unsubstituted or substituted sulfamoyl, e.g. sulfamoayl,
methylsuifamoyl or dimethyisutfamoyl, or nitro; preferably hydrogen, methyi, piperidino,
piperazino, N-methylpiperazino, morpholino, methoxy, ethoxy, trifiuoromethoxy, phenoxy, 1-
methyl-4-piperidyloxy, 3-morpholinopropoxy, 2-morpholincethoxy, 3-(N-methylpiperazino)-
propoxy, methylamino, fluoro, chioro, sulfamoyi or nitro;

(I R™ is C;-Csalkyl, e.g. methyl, ethyt or butyl, haloCs-Cyalkyl, e.g. trifluoromethyt, Ci-Caalkoxy,
.. methoxy or ethoxy, unsubstituted or substituted heterocyclyiC,-Cgalkoxy, e.g. 2-(1-
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imidazolylethoxy, unsubstituted or substituted amino, e.g. methylamino or dimethylamino,
halogen, e.g. fiuoro ar chioro; preferably methyt, butyl, methoxy, ethoxy, 2-(1-
imidazoiyl)ethoxy, methylamino, dimethylamino or fluoro; and

(k") each pair of adjacent substituents R” and R®, or R® and R® or R? and R", are -NH-CH=CH-,
CH=CH-NH-, ~NH-N=CH-, ~CH=N-NH-, -CH~CHy-CHy-, -CH»CHs>-CHx-CHg-, -O-CH,-O-,
or -O-CF-0-; preferably the pair of adjacent substituents R” and R® or R® and R® being -O-
CH.-O- or the pair of adjacent substituents R® and R™ being -NH-CH=CH-, -CH=N-NH-, -
CHCH;-CHz, -CH-CH-CH,-CH- or -O-CF ~O-,

Most prefemred as compounds of the formula | are those wherein the substituents have the
meaning given in the Examples.

In another embodiment of the invention the invention provides a compound of formula I’ with the
proviso that this does not include any of the compounds of examples 1 1o 52 inchusive.

in which:
n' is selected from 1, 2 and 3;
) R Is selected from Cgyearyl, Cs.icheteroaryl, C,q:cyclcalkyl and C,
wheterocycloalkyl;
wherein any aryl, heteroaryl, cycloalkyl or heterocycloalkyl of R’y is optionally
substituted by 1 fo 3 radicals independently selected from C, salkyl, Cypalkoxy, alkoxy-
substitited-Cy ealkyl, halo-substituted-C, salkyl, halo-substituted-Cy salkoxy, -C(O)NR'sRg, -
S{O)NR':R's, -S(O)2R’s, -C{OR’s, -OXR's, -NR'sXNR'sR', -OXNR'sR’s, -OXOR's and —-XR’,;
wherein X' is a bond or Cysalkyiene; R's is selected from hydrogen and Cs calkyl; R's is
selected from hydrogen, C,salkyl and Cqycycloalkyl-Cyalkyl; and R’y is independentty selected
from Cy40aryl, Cscheteroaryl, Cs.ocycloalkyl and C; soheterocycloalkyl;
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and any aryl, heteroaryl, cydoalkyl or heterocycloaikyl of R’y is optionally substituted
by 1 to 3 radicals independently selected from Gy salkyl, Casoheterocycioalkyl-Cq jalkyt optionally
substituted with Cysalkyl, ~-C{OINR'sR’s, -XNR'sR's, -NR'sXNR'sR's and —-NR'sC{O)R’s; wherein X
is a bond or Cqsalkylene; R’s and R’ are independently selected from hydrogen and Cr.ealkyl;

R,  is selected from hydrogen and halo, cyano, C:ealkyl, halo-substituted-Cs.
salkyl;

R's is selected from halo-. ~S{O)=NR'sR’s, -8{0)5aR’s, -NR'eS5{0).oRs, -
C{ONR'sR's —C{O)R'sand -C{O)YOR’y; wherein R's is selected from hydrogen and Calkyl; and
R’y is selected from hydrogen, Ciealkyl and Cgq.cycloalkd,

and the pharmaceutically acceptable salts, hydrates, solvates, isomers and prodrugs
thereof.

Preferably a compound of fomula |’ in which:

n is selected from | and 2;

R’ is selected from Cgsearyl and Cg oheteroaryl; wherein any aryl or heteroaryl of
. Ry is optionally substituted by 1 to 3 radicals independéntly selected from Calkyl, C,salkoxy, -
C{ONR'sRs, -OX'R's, -CLO)R, -NR'eX'NR'sR’s, “OX'NR'sR's, -OX'OR’s and —=X'R’s; wherein X' is
a bond or Cisalkylene; R’s Is selected from hydrogen and Cssalkyl; R’s is selected from
hydrogen, Cyealkyl and Caqcycloalkyl-Coaalloyt; and R’ is Cyqoheterocycioalkyl optionally
substituted by 1 to 3 radicals independently selected from C._salkyl, haio-substituted-C, salkyi,
Cacheterocycloalkyl-Coalkyl oplionally substituted with Cealkyl, -C(O)NR'sRs, -X'NR'sR’,, -
NRsX’NR'sR's and —NR'sC(O)R’; wherein X is 2 bond or C,ealkylene; R's and R's are
independently setected fram hydrogen and C,alkyl;

R'z is selected from hydrogen and halo;

R’s is selected from halo, -S(0)eNR'sR’, -S{O) 2R, “NR'5S(O)a2R’s, -
C{ONR'sR’s and -C(O)OR’q; wherein R'; is selected from hydrogen and Cgalkyl; and R's is
selected from hydrogen, Cy satkyl and Cy.qpcycloatkyl.

more prefably a compound of formula I” in which R’y is selected from phenyl, pyridinyl, pyrazotyl
and pyrimidinyl; wherein any aryl or héteroar}d of Ry is opflonally substituted by 1 to 3 radicals
independently selected from ethoxy, ethyl, propyl, methyl, t-butyi, triffucromethyl, nitrile,
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cyclobutyloxy, 2,2, 2-frifluoroethoxy, methexy, iscbutyloxy, t-butyloxy, isopropyloxy, methyl-
amino-carbonyl, cyclopropyl-methoxy, dimethylamino-propyt-arnino, methoxy-sthoxy, -X'Ry, -
C(OR'; and —OX'R';; wherein X' is a bond, methylene or ethylene; Ry is selected from
piperazinyl, pipeﬁdényl, pvirolidinyl, morpholino, azepanyl and 1,4-dioxa-8-aza-spirof4.5}dec-8-
yl; wherein R, is optionally substituted by 1 fo 3 radicals independently selected from methyl,
isopropyl, acetyl, acetyl-methyl-amino, 3-dimethylamino-2,2-dimethyl-propyiamino, ethyl-methyl-
amino-ethoxy, disthyt-amino-ethoxy, amino-carbonyi, ethyl, 2-oxo-pyrrolidin-1-yl, pymolidiny,
pyrvolidinyl-methyl, piperidinyl cptionally substituted with methyl or ethyl, meorpholino,

dimethylamino, dimethylamino-propyl-amino, methyl-amino and ethyl-amino.

Even more preferably a compound of of formula ' in which R'; is selected from hydrogen and
haio; and R'; is selected from hailp, dimethyi-sulfamoyi, isobutyl-sulfamoy!, methyl-sulfamow,
ethyl-sulfamovl, propyt-suifonyl, ethyl-amino-carbonyl, 1-ethyl-propyi-suffamovl, cyclopentyt-
suifamoyl, isopropyl-sulfamoyl, cyclohexyl-sulfonyl, cyclopropyl-methyt-sulfarmoyl, cyclabutyl-
sulfamowi, isopropyl-sulfonyl,

Most preferably a compound of exampie 53

in a vet further embodiment of the invention the present invention also provides a process for
the production of a compound of formula |, comprising reacting a compeund of formula il

R° RS

Rl 5
R s
R /”\

R N N Y

R R

{1
wherein R°, R', R%, R%, R%, R®, and R® are as defined above, and Y is a feaving group, preferably

halogen such as bromide, lodine, or in particular chloride;

with a compound of formula li
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R
= Ra
|
/A\.. g
N R
I_Iz R‘ID
(1)

wharein R, R?, R* and R'® are as defined above;

and, if desired, converting a compound of formuia {, wherein the substituents have the meaning
as defined above, into another compound of formula | as defined;

and recovering the resulting compound of formula | in free from or as a sall, and, when
required, converting the compound of formula 1 obtained in free form into the desired.salt, or an

obtained salt into the free foorm.

The reaction can be carried out in a manner known per se, the reaction ¢onditions being
dependent especially on the reactivity of the leaving group Y and the reactivity of the aminc
group in the aniline of formula i1, usually in the presence of a suitable solvent or diluent or of a
mixture thereof and, if necessary, in the presence of an acid or a base, with cooling or,
preferably, with heating, for exampie in a temperature range from approximately -30°C to
approximately +150°C, especially approximately from 0°C {0 +100°C, preferably from room
temperature (@pprox. +20 °C) to +80 °C, in an open or closed reaction vessel and/or in the
atmosphere of an inert gas, for exampie nitrogen. Alternatively, the reaction can proceed in the
presence of a suitabie catalyst (far example, palladium di-benzyl-acetone), In the presance of a
base {for exampie, caesium carbonate) and in the presence of a suitable reaction fadiiitator (for
example, xanthphos).

if one or more other functional groups, for example carboxy, hydroxy or amino, are or need fo
be protected in a compound of formula |l or i1f, because they should not take part in the
reaction, these are such groups as are usually used in the synthesis of peptide compounds,
cephalosporing and penicilling, as well as nucieic acid dernivatives and sugars.

The protecting groups may already be prasent in precursors and should profect the functional
groups concemed against unwanted secondary reactions, such as substitution reaction or
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solvolysis. It is a characteristic of protecting groups that they lend themselves readily, i.e.
without undesired secondary reactions, to removal, typically by solvolysis, reduction, photolysis
or also by enzyme activity, for example under conditions analogous to physiological conditions,
and that they are not present in the end-products. The specialist knows, or can easily establish,
which protecting groups are suitable with the reactions mentioned hereinabove.

Saits of a compound of formuta | with a salt-forming group may be prepared in a manner known
per se. Acid addition salts of compounds of formula [ may thus be cbtained by treatment with an
acid or with a suitable anion exchange reagent.

Salts can usually be converted to compounds In free form, e.g. by treating with suitable basic
agents, for example with alkali metal carbonates, alkali metal hydrogencasbonates, or alkali
metal hydroxides, typically potassium carbonate or sodium hydroxide.

Stereoisomeric mixtures, e.g. mbdures of diastereomers, can be separated into their
corresponding lsomers in a manner known per se by means of suitable separation methods.
Diastereomeric mixdtures for example may be separated into their individual diastereomers by
means of fractionated crystalllzation, chromatography, sofvent distribution, and similar
procedures. This separation may take place either at the level of a starting compound or in a
compound of formula | itself. Enantiomers may be separated through the formation of
diastereomeric salts, for example by salt formation with an enantiomer-pure chiral acid, or by
means of chromatography, for example by HPLC, using chromatographic substrates with chiral
ligands.

it should be emphasized that reactions analogous to the conversions mentioned in this chapter
may also take place at the level of appropriate intermediates.

The compounds of formula |, including their salts, are also obtainable in the form of hydrates, or
their crystals can include for example the solvent used for crystaliization (present as solvates).

The compound of formula |l used as starting materials may be obtained by reacting a
compound of formula IV
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R
5
R o
Y! \NJ\YZ
(v}
with a compound of formula V
R’
R!
R? NHR*
3
B v

wherein R, R? R®, R*, R® and R® are as defined above, and Y' and Y2 are identical or different
leaving groups as defined above for Y. The reaction conditions are those mentioned above for
the reaction of a compound of formuia 1 with a compound of formuta fil.

The compounds of formula IV and V are known or may be produced in accordance with known
procedures.

The cormpounds of formula | and their pharmaceutically acceptable saits exhibit valuabie
pharmacological properties when tested in vifro in cel-free kinase assays and in cellular assays,
and are therefore useful as pharmaceuticals. In parficular, the compounds of the invention are
inhibitors of Focal Adhesion Kinase, and are useful as phamaceuticals to treat condiions caused
by a malfunction of signat cascades connected with Focal Adhesion Kinase, In particular tumors
as described hereinbelow.

Focal Adheslon Kinase (FAK) is a key enzyme in the integrin-mediated outside-in signai
cascade (D. Schiaepfer at al., Prog Biophys Mol Biol 1999, 71, 435-478). Interaction between
cells and extraceliular matrix (ECM) proteins Is transduced as intracellufar signals important for
growth, survival and migration through cell surface receptors, Integrins. FAK plays an essential
role i these integrin-mediated outside-in signal cascades. The trigger in the signal transduction
cascade is the autophosphonytation of Y397. Phosphorylated Y397 is a SH2 docking slite for Src
family tyrosine kinases. The bound ¢-Src kinase phosphorylates other tyrosine residues in FAK.
Among them, phsophorylated Y925 becomes a binding site for the SH2 site of Grb2 smalf
adaptor protein. This direct binding of Grb2 1o FAK is one of the key steps for the activation of
down stream {argets such as the Ras-ERK2/MAP kinase cascade.
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The inhibition of endogenous FAK signalling resuits in reduced motility and in some cases
induces cell death. On the other hand, enhancing FAK signaliing by exogenous expression
increases cell motility and transmiting a cell survival signal from ECM. In addition FAK is
overexpressed in invasive and metastatic epithelial, mesenchymal, thyroid and prostate
cancers. Consequently, an inhibitor of FAK is likely to be a drug for anti-tumor growth and
metastasis. The compounds of the invention are thus indicated, for example, to prevent and/or
treat a vertebrate and more particularly a mammal, affected by a neoplastic disease, in particular
breast tumor, cancer of the bowel (colon and rectum), stomach cancer and cancer of the ovary
and prostate, non-small cell lung cancer, small cell lung cancer, cancer of [iver, melanoma,

bladder tumor and cancer of head and neck.

The relation between FAK inhibition and immuno-system is described e.g. in G.A. van Seventer
et al., Eur. J. Immunol. 2001, 31, 1417-1427. Thersfore, the compounds of fhe invention are, for
example, usefui to prevent andfor freal a vertebrate and more particularly a mammel, affected by
immune system disorders, diseases or disorders mediated by T ymphocytes, B Iyrnphoc:ﬁ%.
mast cells and/or ecsinophlis e.g. acute or chronic rejection of organ or tissue allo- or
xenografts, atherosclerosis, vascular occlusion due fo vascular injury such as angloplasty,
restenosis, hypertension, heart failure, chronic obstructive pulmonary dissase, CNS disease
sucﬁ as Alzheimer disease or amyotrophic lateral sclerosis, cancer, infectious disease such as
AIDS, septic shock or aduli respiratory distress syndrome, ischemia/reperfusion injury e.g.
myocardial infarction, stroke, gut ischemia, renal failure or hemomhage shock, or traumatic
shock. The agent of the invention are also useful in the treatment and/or prevention of acute or
chronic inflammatory diseases or disorders or autoimmune a”lseasaé e.g. theumnatloid arthritis,
osteoarthritis, systemic lupus erythematosus, Hashimoto's thyroiditis, muitiple sclerosis,
myasthenia gravis, diabetes (type [ and I} and the disorders associated with therewith,
respiratory diseases such as asthma or inflammatory liver injury, inflarmmatory glomerular injury,
cutaneous manifestations of immunologically-mediated disorders or illnesses, inflammatory and
hyperproliferative skin diseases (such as psoriasis, atopic demmatitis, allergic contact dermalfitis,
irritant contact dermatitis and further eczematous dermatitises, seborrhoeic dermatitis),
inflammatory eye diseases, e.g. Sjcegren’s syndrome, keratoconjunctivitis or uveitis,
inflammatory bowel disease, Crohn's disease or ulcarative colifis.
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Compounds of the invention are aclive in a FAK assay system as described in the Examples, and
show an inhibition I1Cs in the range of 1 nM to 100 nM. Particularly active are the compounds
Example No. 3-12 and No. 3-17 described hereinbelow showing ICg, vales in therange of 1to 5
ni.

Some of the compounds of the invention exhibit aiso ZAP-70 (2eta chain-assodiated protein of
70 kD) protein tyrosine kinase inhibiting activity. ZAP-70 protein tyrasine kinase interaction of
the agents of the invantion may be demonstrated by their ability to prevent phosphorylation of
e.g. LAT-11 (finker for activation of T cell) by human ZAP-70 protein tyrosine kinase in aqueous
solution, as described in the Examples. The compounds of the invention are thus also indicated
for the prevention or freatment of disorders or diseases where ZAP-70 inhibition inhibition play a
role.

Compounds of the invention are active in a ZAP-70 assay system as described in the Examples,
and show an inhibition 1Cs, in the range of 1 uM fo 10 M, e.g. the compounds Example No. 2 and
No. 3-2 described hereinbelow.

Compounds of the present invention are also good inhibitors of the IGF-IR (nsuiin ke growth
factor receplor 1) and are therefore useful in the treatment of IGF-1R mediated diseases for
example such diseases include proliferative diseases, such as tumours, like for example breast,
renal, prostate, colorectal, thyroid, ovarian, pancreas, neuronal, lung, uterine and gastro-
intestinal tumours as well as osteosarcomas and melanomas. The efficacy of the compounds
of the Invention as inhibitors of IGF-IR tyrosine kinase activity can be demonstrated using a
celiular “Capture ELISA®. In this assay the activity of the compounds of the invention against
insulln-like growth factor | (IGF-1) induced autophosphorylation of the IGF-IR is determined.

The compounds of formula | and thelr pharmaceutically acceptabie saits exhibit valuable
phamacological properties when tested in vitro in celHree kinase assays and In ceflular assays,
and are theyefore useful as phamaceuticals, In parficular, the compounds of the invention are
Inhibitors of Anaplastic Lymphoma Kinasa (ALK), and are useful as phamacsuticals o treat
conditions caused by a malfunction of signal cascades connected with Anaplastic Lymphoma
Kinass, in particular tumors as described hereinbelow.

Al K-mediated signaling could play a roie in the development and/or progression of a number of
common sofid tumaors (Pufford, K., et al., J. Cell. Physiol. 2004 Jun;199(3):330-58). The
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compounds of the present invention also exhibit powerful inhibition of the tyrosine kinase activity
of anaplastic iymphoma kinase (ALK) and its fusion proteins, particularly the fusion protein of
NPM-ALK . This protein tyrosine kinase resuits from a gene fusion of nucleophosmin (NPM) and
the anaplastic lymphoma kinase (ALK), rendering the protein tyrosine kinase activity of ALK
ligand-independent. NPM-ALK plays a key roie in sighal transmission in a number of
hematopoetic and other human cells leading to hematological and neoplastic diseases, for
example in anaplastic large-cell lymphoma (ALCL) and non-Hodgkin's lymphomas (NHL},
specifically in ALK+ NHL or Alkomas, in inflammatory myofibroblastic tumors (IMT) and
neuroblastomas. (Duyster J et al. 2001 Oncogene 20, 5623-5637). NPM-ALK has been
shown to be a potent oncogene in vitro, being able to transform various cell lines and
primary hematopoetic cells. Furthermore, NPM-ALK transduced bone marow cells are
able to induce a lymphoma-like disease after transplantation into irradiated recipient
mice. Signaling pathways activated by NPM-ALK include ras, PLC and PI3K pathways
and, in addition, STATS has been shown to be phosphorylated by NPM-ALK. In addition
to NPM-ALK, other gene fusions have been identified in human hematological and neoplastic
diseases; mainly TPM3-ALK (a fusion of nonmuscle tropomyosin 3 with ALK). Further, the ALK
fusion protein CLTC-ALK, is associated with diseases that include dassical T cell or null ALCL,
ALK DLBCL and inflammatory myofibroblastic tumors. CLTCL-ALK is also thought to play a
role in the pathogenesis of large B-cell lymphomas.

Further, the ALK fusion protein CLTC-ALK is associated with diseases that include

classical T cell or null ALCL, ALK+ DLBCL and inflammatory myofibroblastic tumors.
CLTCL-ALK is also thought to play a role in the pathogenesis of large B-cell

lymphomas.
Aberrant activity of ALK is involved in the development of brain tumors and

overexpression of ALK has been reported in neuroblastornas and several cell lines
derived from neural tissue. ALK-mediated signaling could piay a role in the
development and/or progression of a number of common solid tumors {Pulford, K., et
al., J. Cell. Physiol. 2004 Jun;189(3):330-58).

The inhibition of ALK fyrosine kinase activity can be demonstrated using known methods,
for example using the recombinant kinase domain of the ALK in analogy to the VEGF-R
kinase assay described in J. Wood et al. Cancer Res. 63, 2178-2189 (2000). In vitro
enzyme assays using GST-ALK protein tyrosine kinase are performed in S6-well plates as
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a filter binding assay in 20 mM Tris-HC|, pH = 7.5, 3 mM MgClz, 10 mM MnClz, 1 mM DTT,
0.1 pCifassay (=30 ) [y-"P]-ATP, 2 uM ATP, 3 pg/ml poly {(Glu, Tyr 4:1) Poly-EY (Sigma
P-0275), 1 % DMSQO, 25 ng ALK enzyme. Assays are incubated for 10 min at ambient
temperature. Reactions are terminated by adding 50 ul of 125 mM EDTA, and the reaction
mixture is transferred onto a MAIP Multiscreen plate (Millipore, Bedford, MA, USA),
previously wet with methanol, and rehydrated for 5 min with H;O. Following washing (0.5
% H3;POy,), plates are counted in a fiquid scintitlation counter. ICsy vaiues are calculated by
linear regression analysis of the percentage inhibition. Compared with the confrol without
inhibitor, the compounds of formula | inhibit the enzyme activity by 50 % (ICso), for
example in a concentration of from 0.001 to 0.5 pM, especially from 0.01 t0 0.1 pM.

The compounds of formula | potently inhibit the growth of human NPM-ALK overexpressing
murine BaF3 cells (DSMZ Deutsche Sammiung von Mikroorganismen und Zellkulturen GmbH,
Braunschweig, Germany). The expression of NPM-ALK is achieved by transfecting the BaF3
cell §ine with an expression vector pCineo™ {Promega Corp., Madison W1, USA ) coding for
NPM-ALK and subsequent selection of G418 resistant cells. Non-transfected BaF3 cells depend
on IL-3 for cell survival. In contrast NPM-ALK expressing BaF3 cells (named BaF3-NPM-ALK
hereinafter) can proliferate in the absence of IL-3 because they oblain proliferative signal
through NPM-ALK kinase. Putative inhibitors of the NPM-ALK kinase therefore abolish the
growth signal and result in antiproliferative acfivity. The antiproliferative activity of putative
inhibitors of the NPM-ALK kinase can however be overcorne by addifion of IL-3 which provides
growth signals through an NPM-ALK independent mechanism. [For an analogous cell system
using FLT3 kinase see E Welsberg et al. Cancer Cell; 1, 433-443 (2002)]. The inhibitory activity
of the compounds of formula 1 is determined, briefly, as follows: BaF3-NPM-ALK cells
{15,000/microtitre plate well) are transferred to 96-well microfitre plates. The test compounds
[dissolved in dimethyl sulfoxide (DMSO)] are added in a series of concentraiions (dilution series)
in such a manner that the final conceniration of DMSO is not greater than 1 % (viv). After the
addition, the plates are incubated for two days during which the control cultures without test
compound are able to undergo two cell-division cycles. The growth of the BaF3-NPM-ALK celis
is measured by means of Yopro™ staining [T idziorek et al. J. Immunol. Methods; 185; 249-258
{1995)): 25 pi of lysis buffer consisting of 20 mM sodium citrate, pH 4.0, 26.8 mM sodium
chioride, 0.4 % NP40, 20 mM EDTA and 20 mM is added 1o each well. Cell lysis is completed
within 60 min at room temperature and total amount of Yopro bound to DNA is defermined by
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measurement using the Cytofluor 1| 86-well reader (ParSeptive Biosysterms) with the foliowing
settings: Excitation {(nm}) 485/2C and Emission {nm) 530/25.
iCqo values are determined by 2 computer-aided system using the formuia:

ICs0 = [(ABStest - ABSetart(ABSconbot - ABSsit)] X 100. (ABS = absorption)

The 1Cgp value in those experiments is given as that concentration of the test compound in
queston that results in a cell count that is 50 % lower than that obtained using the control
witheut inhibitor. The compounds of formula 1 exhibit inhibitory activity with an 1C5 in the range

from approximatety 0.01 to 1 pM.

The antiproliferative action of the compounds of formuia | can also be determined in the human
KARPAS-299 lymphoma cell line (DSMZ Deutsche Sammiung von Mikroorganismen und
Zellkulturen GmbH, Braunschweig, Germany) [described in WG Dirks et al. Int J. Cancer 100,
49-56 (2002)] using the same methodology described above for the BaF3-NPM-ALK cell line.
The compounds of forrnula 1 exhibit inhibitory activity with an 1Cg In the range from

approximately 0.01 to 1 xM.

The action of the compounds of farmula [ on aufophosphorylation of the ALK can be
determined in the human KARPAS-299 lymphoma cell line by means of an immunoblot as
dascribed in WG Dirks et al. Int. J. Cancer 100, 49-56 (2002). In that test the compounds

of formula | exhibit an ICy of approximately from 0.001 to T pM.

Amaong the compounds of formula 1, 2-{5-chloro-2-(2-methoxy-4-mompholin-4-yi-
phenylamino }oyrimidin-4-ylaminc]-N-methyl-benzamide is an espacialty potent ALK
inhibitor, in that this compound inhibits the growth of the BaF3-NPM-ALK cells with an ICs,
of 97 nM. Further specifically preferred compounds that inhibit the tyrosine kinase activity
- of anaplastic lymphoma kinase {(ALK) are the compounds described hereinafter in the
examples 7A and 7B, as well as 7-2, 7-15, 19-5, 21-1, 26-3 and 28-5, respectively, all of
which are having an ICsp within the range from <0.5 to 200 nM.

For the above uses in the treatment of neoplastic diseases and immune system disorders the
required dosage will of course vary depending on the mode of administration, the particular
condition to be treated and the effect desired. In general, satisfactory results are indicated to be



obtained systemicaily at daily dosages of from about 0.1 to about 100 mg/kg body weight. An
indicated daily dosage in the larger mammal, €.g. humans, is in the range from about 0.5 mg to
about 2000 myg, conveniently administered, for example, in divided doses up to four imes a day

or in retard form.

The compounds of the invention may be administered by any conventional route, in particular
parenterally, for example in the form of injectable solufions or suspensions, enterally, preferably
orally, for example in the form of tablets or capsules, topicalty, e.g. in the form of lotions, gels,
pirmments or creams, or in a nasal or a suppository form. Pharmaceutical compositions comprising
a compound of the invention in association with at laast one pharmaceutical acceptable carrer or
diluent may be manufactured in conventional manner by mixing with a pharmaceuticaily
acceptable carrier or diluent. Unit dosage forms for oral administration contain, for exampie, from

. about 0.1 mg tc about 500 mg of active substance. Topical administration is e.g. to the skin. A
further form of fopical administration is to the eye.

The pharmaceutical compositions of the present invention are prepared In 2 manner known per
se, for example by means of conventional mixing, granulating, coating, dissolving or iyophilizing

processes.

Preference Is given to the use of solutions of the active ingredlent, and also suspensions or
dispersions, especially fsotonlc aqueous solutions, disped;ions or suspensions which, for
example in the case of ophllized compasitions comprising the active Ingredient alone or
together with a carrier, for exampla mannitol, can be made up before use. The pharmaceutical
composhtions may be sterilized and/for may comprise exciplents, for example preservatives,
stabifizers, wetting agenis and/or emulsifiers, solubilizers, salts for regulating osmotic pressure
andfor buffers and are prepared in a manner Known per se, for example by means of
conventional dissolving and lyophilizing precesses. The said solutions or suspensions may
comprise viscosity-increasing agents, typically sodium carboxymethylkcellulose,
carboxymethylceliulose, cextran, polyvinylpyrrolidone, or gelatins, or also solubilizers, e.qg.
Tween 80" (polyoxysthylene(20)sorbitan mono-oleate).

Suspensions in oil comprise as the oil companent the vegetable, synthetic, or semi-synthetic
oils customary for injection purposes. in respect of such, special mention may be made of liguid
fatty acid esters that contain as the acid component a long-chained fatly acid having from 8 to
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22, especially from 12 to 22, carbon atoms, for example lauric adid, tridecylic acid, myristic acid,
pentadecylic acid, palmitic acid, margaric acid, stearic acid, arachidic acid, behenic acid or
comesponding unsaturated acids, for example oleic acid, elaidic acid, erucic acid, brassidic acid
or knoleic acid, if desired with the addition of antioxidants, for example vitamin E, g-carotene or
3,5-di-tert-butyl4-hydroxytoluene. The alcohol component of these fatty acid esters has a
maximum of 8 carbon atoms and is a monovalent or potyvalent, for example a mono-, di- or
trivalent, alcohal, for example methanol, ethanol, propanof, butanol or pentanol or the isomers
thereof, but especially glycol and glycerol, As fatty acid esters, therefore, the following are
mentioned: ethyl cleate, isopropyl myristate, isopropyl palmitate, "Labrafil M 23757
{potyoxyethylene glycerol), "Labrafil M 1944 CS" (unsaturated polyglycolized glycerides
prepared by alcoholysis of apricot kemel oil and consisting of glycerides and polysthylene glycol
ester), "Labrasol” (salurated polyglycolized glycerides prepared by alesholysis of TCM and
consisting of glycsrides and polyethylene glycol ester; all available from Gatlefossé, France),
andfor "Miglyof 812" (triglyceride of saturated faity acids of chain length G, to C,; from Hills AG,
Germany), but espedially vegelable oils such as cotionseed oll, aimond oil, ofive oil, castor oil,
sesame ail, soybean oit and more especially groundnut oil.

- The manufaciure of Injectable preparations is usually carried out under sterile conditions, as is
the filling, for example, into ampoules or viais, and the sealing of the containers.

Pharmaceutical compositions for oral administration can be obtained, for example, by
combining the active ingredient with one or more solld cartiers, if desired granulating a resulting
mixture, and processing the mixiure or granulas, If desired or necessary, by the incluslon of
additional excipients, to form tablets or tabiet cores.

Suitable carriers are espedally fillers, such as sugars, for example jactose, saccharose,
mannitel or sorbitol, celluiose preparations, and/or calcium phosphates, for example tricalcium
phosphate or calcium hydrogen phosphate, and also binders, such as starches, for example
com, wheaf, rice or potato starch, methylcellulose, hydroxypropy! methylceliulose, sodium
carboxymethyicellulose, and/or polyvinylpyrrolidone, and/or, if desired, disintegrators, such as
the above-mentioned starches, also carboxymethyl starch, crossiinked potyvinylpyrrofidone,
alginic acid or a salt thereof, such as sodium alginate. Additional excipients are especially flow
conditioners and lubricants, for example sillcic acid, talc, stearic acid or saits thereof, such as
magnesium or calcium stearate, and/or polyethylene glycol, or derivatives thereof.
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Tablet cores can be provided with suitable, optionally enteric, coatings through the use of, inter
alia, concentraled sugar solutions which may comprise gumn arabic, talc, polyvinylpyrroiidene,
polysthylene glycol and/or titanium dioxide, or coating solutions in suitable organic solvents or
solvent mixtures, or, for the preparation of enteric coatings, solutions of suitable cellulose
preparations, such as acetylcellulose phthalate or hydroxypropylmethylcelidose phthalate. Dyes
or pigments may be added to the fablets or tablet coatings, for exampie for identification
purposes or & indicate different doses of active ingredient.

Phanmaceutical compositions for oral administration also include hard capsules consisting of
gelatin, and also soft, sealed capsules coutsisting of gelatin and a plasticizer, such as giycero! or
sorbitol. The hard capsules may contain the active ingredient in the form of granules, for
example In admbdure with fillers, such as com starch, binders, and/or glidants, such as talc or
magnesium stearate, and opfionally stabilizers. In soft capsules, the active ingredient is
preferably dissolved or suspended in suitable liquid excipients, such as fatty oils, paraffin oil or
Equid polyethylene glycols or falty acd esters of ethylene or propylene glycol, to which
stabillzers and detergents, for example of the polyoxyethylene sorbitan fafty acid ester type,
may also be added.

Pharmaceutical compositions sultable for rectal administration are, for example, suppositories
that consist of a combination of the active ingredient and a suppository base. Suitable
suppository bases are, for example, natural or synthetic triglycerides, parsffin hydrocarbons,

polyethylene glycols of higher alkanols.

For parenteral administration, agueous solutions of an active ingredient in water-soluble form,
for example of a water-soluble salt, or aqueous injection suspensions that contain viscosity-
increasing substances, for example sodium carboxymethyicellulose, sorbit_ol andfor dextran,
and, if desired, stabilizers, are especially suitable. The active ingredient, optionally together with
excipients, can also be In the form of a lvophilizate and can be made Enloka solution before
parenteral administration by the addition of sultable solvents.

Solufions such as are used, for example, for parenteral administration can also be employed as
infusion solutlons.
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Preferred preservatives are, for example, antioxidants, such as ascorbic acld, or microbicides,

such as sorbic acid or benzeic acid.

The compounds of the invention may be administered as the sole active ingredient or fogether
with other drugs useful against neoplastic diseases or useful in immunomodulating regimens.
For example, the agents of the invention may be used in accordance with the invention in
combination with phammaceutical compositions efiective in various diseases as described
above, e.g. with cyclophasphamide, 5-fluorouracil, fludarabine, germncitabine, cisplatinum,
carboplatin, vincristine, vinblastine, eloposide, irinotecan, paciitaxe!, docetaxel, rituxan,
doxorubicine, gefitinib, or imatinib; or also with cyclosporins, rapamycins, ascomycins or thelr
immunosuppressive analogs, e.g. cydosporin A, cyclosporin G, FK-508, sirolimus or
everolimus, corticosteroids, e.g. prednisone, cyclophosphamide, azathioprene, methotrexate,
gold salts, sulfasalazine, antimalarials, brequinar, lefiunomide, mizon’bine,_ mycophenolic acid,
mycophenadlate, mofetil, 15-deoxyspergualine, Immuno-suppressive monocional antibodies, e.g.
maonaclonal antibodies to leukocyle receptors, e.g. MHC, CD2, CD3, CD4, CD7, CD25, CD28,
CD40, CD45, CD58, CD80, CD86, CD152, CD137, CD154, ICOS, LFA-1, VLA or their
ligands, or other immunomodulatory compounds, e.g. CTLA4Ig.

In accordance with the foregoing, the present invention also provides;

(1) A compoury of the invention for Use as a pharmaceutical;

(2) a compound of the invention for use as a 5-Chloro-N"2"-{2-methoxy-4-[4-(4-methyl-piperazin-
1-yh)-piperidin-1-yl}-phenyl}-N*4*{2-({propane-2-sulfonyf}-phenyi}-pyrimidine-2,4-diamine, for
exarmple for use in any of the particular indications hereinbefore set forth;

(3) a phanmaceutical compesition, e.g. for use in any of the Indications herein before set forth,
comprising a compound of the invention as active ingredient together with one or more
pharmaceutically acceptable diluents or caniers;

(4) & method for the treatment of any particular indication set forth hereinbefore in a subject in
need thereof which comprises administering an effective amount of a compound of the invention
or a pharmaceufical composition comprising same;

{5} the use of a compound af the invention for the manufacture of 2 medicament for the
freatment or prevention of a disease or condifion in which FAK and/or ALK and/or ZAP-70 and/or

IGF activation plays a role ar is implicated, preferably ALK
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(6) the method as defined above under {4) comprising co-administration, e.g. concemitantly or
in sequence, of a therapeutically effective amount of a compound of the invention and one or
more further drug substances, sald further drug substance being useful in any of the particular
indications set forth hersinbefore;

(7) a combination compiising a therapeutically effective amount of a compound of the invention
and one or more further drug substances, said further drug substance being useful in any of the
particular indications set forth hereinbefore;

{8) use of a compound of the Invention for the manufacture of 2 medicament for the treatment
or prevention of a disease which responds to inhibition of the anaplastic lymphoma kinase;

(9) the use according to (8), wherein the disease to be treated is selected from lymphoma,
anaplastic large-cell lymphoma, non-Hodgkin's lymphomas, inflammatory myofibroblastic
tumors and neurcblastomas;

(10) the use according to {8} or (9), wherein-the compound is 2{5-chloro-2-(2-methoxy-4-
morphoiin-4-yl-phenytamino)-pyrimidin-4-ylamino}]-N-methyl-benzamide or 5-Chloro-N*2*-{2-
methoxy-4-{4-(4-methyl-piperazin-1-yl}-piperidin-1-ylf-phenyl}-N*4*{2-(propane-2-sulfonyl)-
phenyl}-pyrimidine-2 4-dlamine or a pharmacautically acceptable salt thereof, or any of the the
compounds described hereinafter in the examples or a pharmaceutically acceptable salt of any
one of these; : ,

(11) a method for the treatment of a disease which responds to inhibition of the anaplastic
lymphoma kinase, especially a disease selscted from anaplastic large-cell lymphoma, non-
Hodgkin's lymphomas, inflammatory myofibroblastic fumors and neuroblastomas, comprising
administering an sffective amount of a compound of the invention, espedially 2-[5-chloro-2-(2-
methoxy-4-morpholin-4-yl-phenylamino)-pyrimidin-4-yiamino}-N-methyl-benzamide or 5-Chioro-
N*2*.{2-methoxy-4-[4-(4-methyl-piperazin-1-yl}-piperdin-1-yll-phenyl}-N*4*-[2{propane-2-
sulfonyl}-phenyl]-pyrimidine-2,4-diamine or a phamaceutically acceptable salt thereof,

" Additionally preferred a compound according fo the present invention that is useful as herein
before described is & compound spedificalty mentioned in the examples.

Additional specifically preferred compounds according to the present invention that are useful
either as FAK inhibitor, as ALK inhibitor or for inhibition of both and which may be prepared
essentially according to the methods describsd hereinbefore are the foliowing:
2-[5-chlore-2-{2-methoxy-4-morpholin-4-yl-phenylamino)-pyrimidin-4-ylamino}-N-methyl-
benzamide,
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N%{4-[1,4Bipiperidinyi-1'-yi-2-methoxy-phenyl}-5-chloro-N*{2-(propane-1-suifonyl }-phenyl]-
pyrimidine-2,4-diamine,
2-{5-Chlorc-2-{2-methoxy-4-(4-methyl-piperazin-1-yi}-phenylamino]-pyrimidin-4-ylamino}-N-
isopropyt-benzenesulfonamide, -
25-Bromo-2-(2-methoxy-5-morpholin-4-yi-phenylamino }-pyrimidin-d-ylamino]-N-methyl-
benzenesuifonamide
2-{245-(1-Acetyl-piperidin-4-yloxy}-2-methaxy-phenylaminc}-5-bromo-pyrimidin-4-ytamino}-N-
methyl-benzenesulfonamide,
N-[5-Bromo-2-(2,5-dimethoxy-phenylamino)-pyrimidin-4-yl}-N-{(4-morpholin-4-yi-phenyl}-
methanesulfonamide,
5-Bromo-N-4-{4-flucro-phenyl)-N*2"-(2-methoxy-4-morpholin-4-yi-phenyi}-pyrimidine-2,4-
diamine,
2-{5-Chloro-2-(2-methoxy-4-piperazin-1-yl-phenylamino)-pyrimidin-4-ylaminol-N-maethyl-
benzenesulfonamide,
2-{5-Bromo-2+5-fluoro-2-methoxy-phenylamino}-pyrimidin-4-yiamino)-N-methyl-
benzenesulfonamide,

245-Chioro-2-{5-fluoro-2-methoxy-phenytamina }-pyrimidin-4-ylaminal-N-isobutyl-
benzenasulfonamide, and
2-{5-Chlorc-2{2-msethoxy-5-{4-methyt-plperazin-1-yimethyt}-phenylamino}-pyrimidin-4-ylarnino}-
N-methyl-benzenesulfonamide,
5-Chloro-N"2*-{2-methaxy-4-{4-(4-methyl-piperazin-1-yi}-piperidin-1-yl}-phenyi}-N*4*{2-
{propane-2-suffonyl}-phenyl-pyrimidine-2, 4-diamine.

The invention also provides a compound of formula 2-{5-Chiloro-2-f4-{3-methylamino-pyrrofidin-
1-yl}-phenytaminol-pyrimidin-4-ylaminc}-N-isopropyl-berzenesutfonamide

The invention also provides a compound of formula 5-Chloro-N*2*-{2-methoxy-4-{4-{4-methyl-
piperazin-1-yl}-piperidin-1-yf]-phenyl}-N*4*-[2-(propane-2-sulfonyl }-phenyi}-pyrimidine-2,4-
diarnine

The following Examples serve to illustrate the invention without limiting the invention in its
SCOpE.
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Examples

Abbreviations

AcOH = acetic acid, ALK = anaplastic lymphoma kinase, ATP = adenosine 5-riphosphate,
brine = saturated sodium chloride solution, BSA = bovine serum albumin, DIAD = dilsopropy
azodicarboxylate, DIPCDI = N,N'-diisopropylcarbodiimid, DMAP = 4-dirmethylaminopyridine,
DMF = N,N-dimethylformamide, DTT = 1,4-dithio-D._-threitol, EDTA = ethylene diamine
tetraacetic acid, Et = ethyl, EtOAc = ethyl acetate, EtOH = ethanol, Fu-PT66 = LANCE™
suropium-W1024-tabelled anti-phosphotyrosine antibody (Perkin Elmer), FAK = Focai Adhesion
Kinase, FRET = flucrescence resonance energy transfer, HEPES = N-2-hydroxyethyl-
piperazine-N'-2-athanesulfonic acid, HOAt = 1-hydroxy-7-azabenzotriazole, Me = methyl, RT-
PCR = reverse transcription polymerase chain reaction, SA-(SL)APC = Streptavidin conjugated
to SuperLight™ allophycocyanin (Perkin Elmer), subst. = substituted, TBTU = O-{benzotriazol-1-
YIF-N NN N'-tetrameathylammonium tetrafluoroborate, THF = tetrahydrofuran.

Example 1. 2-]2-{2 5-Dimethoxy-phenylamino)-S-nitro-pyrimidin-4-ylamino]-N-methyl-
benzenesulfonamide
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To a solution of 2-2-chloro-5-nitro-pyrimidin-4-ylamino}-N-methyl-benzenesuifonamide

(100 mg, 028 mmol) in EtOH (3 mL), 2,5dimethoxyanifine (49 mg, 0.32 mmol) Is added at
room temperature. The mixture Is heated at 78°C for 5 h. The soivent Is evaporatad, and the
mixture is purified by neverse phase HPLC to give the itle product in.

Rf = 0.47 (n-hexane : ethyl acetate = 1:1). "H-NMR (400 MHz, CDCl,), & {(ppm): 236 (d, 3H),
3.57 (s, 3H), 3.73 (s, 3H}, 6.72 (d, 1H), .89 {d, 1H), 7.17 (s, 1H), 7.35 (t, 1H), 7.4-7.8 (m, 1H),
783 (d, 1H), 7.81 {d, 1H), 8.0-82 (m, 1H), 9.13 (s, 1H}, 9.41 (br.s, 1H), 11.0 (s, 1H}.

Preparation of 2-{2-chloro-5-nitro-pyrimidin-4-ylamino }-N-methvi-benzenesutfonamide:
2,4-Dichloro-5-nitro-pyrimidine (1.24 g, 10 mmol) and 2-amino-N-methyl-benzenesulfonamide
(1.86 g, 10 mmol} are dissolved in CHCl, (30 mL). The reaction mixduire is heated at 61°C for 2
h. The solvent is evaporated and the residue is washed with ether 1o give the fitle product.
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Rf = 0.5 (n-hexane : ethyl acetate = 1:1). "H-NMR (400MHz, CDClg), & (ppm): 2.67 (d, 3H), 4.6
4.7 (m, 2H), 7.41 (dd, 1H), 7.7 (dd, 1H}, 8.04 (d, 1H), 8.15 (d, TH), 9.21 (5. 1H}, 11.2 (s, 1H}.

Example 2: 2-[5-Bromo-2-(2 4-dimathoxy-phenylamino Mpyrimidin-4-yiaminol-N-methyi-
benzepesulfonamide
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To a solution of 2-{5-bromo-2-chloro-pyrimidin<4-ylamino}-N-methyl-benzenesulfonamide

(200 mg, 0.79 mmal), 2 4-dimethoxyaniline (181.5 mg, 1.18 mmof) in ethano! (3mL), TN
hydrochioric acid (0.03 mL) is added and stimed under reflux condition for 5 hours. The reaction
mixture is cooled to room temperature, poured into water and extracted twice with ethyl acetate.
The organic layer is successively washed with water and brine, dried over magnesium sulfate,
and evaporated in vacuo. The residue is purified with silica gel column chromatography (n-
hexane : ethyl acetate = §:1 to 1:1) fo afford the fitle compound.

'H-NMR (CDCls), & (ppm): 8.95 (s, 1H), 8.44 (d, 1H), 8.20 (s, 1H), 7.98 (dd, 1H), 7.58 (ddd, 1H),
7.22-7.32 (m, 1H), 6.51 (d, 1H), 6.40 (d, 1H), 4.56-4.48 (m, 1H), 3.86 (s, 3H), 3.81 (s, 3H), 2.64
(d, 3H). Rf (n-hexane : ethyl acetate = 1:1); 0.31.

Preparation of 2-(5-bromo-2-chloro-pyrimidin-4-ylamina }-N-methyl-benzenesulfonamide

A solution of 5-bromo-2,4-dichloropyrimidine (684 mg, 3.0 mmol) and 2-aminc-N-methyi-
benzenesulfonamide {559 mg, 3.0 mmoal) in N,N-dirmethytforrmamide (10 mL} containing
potassium carbonate (830 mg, 6.0 mmol) is stired at room temperature for 23 hours. Saturated
aqueous ammoniun: chloride is added and the mixture is poured into water and extracted twice
with ethyl acetate. The organic layer is washed with brine, dried over sodlum suffste, and
evaporated in vacuo. The residue is purified with sifica gel column chromatography {(n-hexane -
ethyl acetate gradient) to afford the title compound as a slightly yellow solid.

'H-NMR (CDCls). & (ppm): 2.67 (d, 3H), 4.79 (g, 1H), 7.26 (s, 1H), 7.29 {ddd, 1H), 7.68 (ddd.
1H), 7.95 (dd, 1H), 8.37 (s, 1H), 8.48 (d, 1H), 9.52 (s, 1H). Rf {n-hexane : ethy! acetate = 10:3):
0.33.




Exampls 3:
The following 2-{5-bromo-2-{subst. phenylamino)-pyrimidin-4-ylamino]-N-methyl-benzene-

sulfonamides are prepared from 2-(5-bromo-2-chforo-pyrimidin-4-ylamino}-N-methyl-
benzenesulfonamide and the carresponding aniline following the procedure of Example 2.

-33.

o HN N NH
HN:/S/, I-!b(
O
ExpiNo. Rx Rf {sotvent) TH-NMR (400MHz), 5 (ppm)
or MS
CDCly: 2.64(d, 3H), 4.48-4.40(m, 1H), 6.78(d,TH),
3-1 . 0.48 6.87(bs. 1H), 6.8(dd, 1H), 6.82(s, 1H),7.54(ddd, 1H),
O><|= {nhexane: | 7.79(d, 1H}, 7.97(dd, 1H}, 8.28(s, 1H), 8.32{dd, 1H),
AcOERT:1) | .07(s, 1H)
CDCl,: 2.25(s, 3H), 2.33(s, 3H), 2.63(d, 3H), 4.53
32 El;fm 0.58 4.45(m, 1H), 6.61(bs, 1H), 6.99{dd, 1H), 7.04(s, 1H),
(nhexane: | 7.18(ddd, 1H), 7.43(ddd, 1H), 7.56(d. 1H), 7.92(dd,
e AcOEt=1:1} | 1H), 8.19(s, TH), 8.41(dd, 1H), 9.08(s. 1H}
CDCla: 2.23(s, 3H), 2.62(d. 3H), 3.69(s, 3H), 4.5%
33 "bf 0.36 | 4.44(m, 1H), 6.62(dd, 1H), 6.69(bs. 1H), 7.10(d, 1H),
M {n-hexane: | 7.19(dd, 1H), 7.48(d. 1H). 7.51(dd, 1H), 7.93(dd, 1H),
AcOEt=1:1) | 8.22(s, 1H), 8.44(dd, 1H), 8.09(s1, 1H)
CDCly: 2.32(s, 3H), 2.63(d, 3H), 4.45-4 44(m, 1H),
34 0.41 6.85(d, 1H), 6.91(d, 1H), 7.00(bs, 1H), 7.28-7.24(m,
©/ {n-hexane: | 1H), 7.57(dd, 1H), 7.99(dd, 1H), B.25 (s, 1H), 8.38(d,
1 ACOEt=1:1) | 1H), $.00(bs, 1H)
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CDCl3: 2.33(s, 3H), 2.63(d. 3H). 3.87(s, 3H), 4.46-

35 OMe 039 | 4.44(m, 1H), 6.86(d, TH), 6.71(s. 1H), 7.48(bs. 1H),
(n-hexane: | 7.63-7.59(m, 1H), 7.97(dd, 1H), 8.05(d, 1H), 8.23 (s,
e AcOEt=1:1) | 1H), 8.44(d, 1H), 8.92(bs, 1H)
CDCls: 2.63(d, 3H), 3.90(s, 3H), 4454 40(m, 1H),
38 OMe 027 | 6.90-6.86(m, 2H), 7.00-6.96(m, 1H), 7.23-7.17 (m,
(n-hexane: | 3H), 7.45(dd, 1H), 7.50-7.60(m, 2H), 7.97(dd, TH),
AcOEt=3:1) | 8.22(d, 1H), 8.26 (s, 1H), B.43(d, 1H), 8.94(bs, 1H)
CDCly: 2.30(s, 3H), 2.63(d, 3H), 4.44-4.43(m, 1H),
55 Me 034 | 6.68 (bs, 1H), 7.00-6.68(m, 1H), 7.23-7.17(m, 2H),
(n-hexane: | 7.46-7.43(m, 1H), 7.76(d, TH), 7.93(dd, 1H), 8.22 (s,
ACOEt=3:1) | 1H), 8.40(d, 1H), 9.01(bs, 1H)
CDCla: 2.62(d, 3H), 2.81(s, 3H), 4.07-3.98(m, 1H),
38 N 012 | 4.52-4.45(m, 1H), 6.37(bs, 1H), 6.77-6.73 (m, 2H),
(n-hexane: | 7.12(dd, 1H), 7.24-7.20({m, 1H), 7.30-7.27(m, 1H),
ACOEt=3:1) | 7.35(dd, 1H), 7.88(dd, 1H), 8.18 (s, 1H), 8.41(d, TH),
8.19{bs, 1H)
COCly: 2.62(d, 3H), 3.94(s, 3H), 4.49-4.43(m, 1H),
39 OMe | 028  |6.99-6.90 (m, 3H), 7.98-7.23(m, 1H), 7.31-7.24(m,
@ (n-hexane: | 3H), 7.63({ps. 1H), 7.93-7.86(m, 1H), 8.28-8.23(m,
O . ACOE(=3:1) | 1H), 8.28 (s, 1H), 8.45(bs, 1H), 8.89(bs, 1H)
COChy: 0.91(t, 3H), 1.37 (dd, 2H), 1.64-1.55 (m, 2H),
3-10 @_/\/\ 0.23 2.64-2.60 (m, 2H}), 4.45-4.40 (m, 1H), 6.69 (bs, 1H),
(n-hexane: | 7.23-7.10(m, 1H), 7.46-7.38 (m, 1H), 7.73 (d 1H),
ACOEt=3:1) | 7.92 (d, 1H), 8.21 (s, 1H), 8.38-8.46 (m, 1H), 8.08 (bs,
1H)
CDCly: 2.63 (d, 3H), 4.154.10 (m, 1H), 6.58 (bs, 1H),
311 042 | 7.31-7.10(m, 4H), 7.53-7.48 (m, 1H), 7.71(d 1H), 7.95
Ny | (n-hexane: | (d, 1H), 8.30-8.23 (m, 1H), 8.26 (s, 1H), 8.45 (d. TH)
N ACOEt=3:1) | 9.03 (bs, 1H)
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CDCl,: 2.09 {dd, 2H), 2.63 (d, 3H), 2.85(t, 2H), 2.96 (t,
312 0.4 2H), 4.46-4.43 (m, 2H), 6.73 (bs, 1H), 6.99 {d. 1H),
(n-hexane: | 7.08 (dd, 1H), 7.25-7.20(m, 1H), 7.52 (dd, 1H), 7.74
ACOEt=3:1) | (d tH). 7.92 (dd, 1H), 8.22 (s, 1H), 8.42 (d, 1H), 8.02
(bs, 1H)
CDCly: 2.63 {d, 3H), 4.634.64 (m, tH), 7.11(d. 2H},
3-13 e 0.33 7.48(dd, 1H), 7.42-7.34(m, 1H), 7.58-7.55(m, 1H),
/\N (ACOEt) | 7.96(d, 1R), 8.07(s, 1H), 8.18-8.10({m. 1H). 8.24(s,
1H), 9.15(s, 1H), 11.6-11.4(m, 1H)
CDClg: 2.63(d, 3H), 3.88(s. 3H), 3.89(s, 3H). 4.47-
3-14 fj:we 0.28 4.41(m, 1H), 6.60(d,1H), 6.92 (dd, 1H), 7.64 (dd,
(mhexane: | 1H),7.66-7.61(m,1H), 7.89(d, 1H), 7.98(dd, 1H),
OMe | AcOE=3:1) | 8.28(s, 1H), 8.43(d. 1H), 8.95(s, 1H)
CDClg: 2.63(d, 3H), 3.66(s, 3H), 3.85(s, 3H), 4.45-
315 Jﬁj/om 0.30 4.44(m, 1H), 6.48(dd, 1H), 6.79(d,TH), 7.64(dd, TH),
(n-hexane: | 7.97(dd, 2H), 8.26(s. 1H), 8.44(d, 1H), 8.96(s, 1H)
M AcOEt=3:1}
CDCly: 2.17(s, 3H), 2.22(s, 3H), 2.64(s, 3H), 2.63(d,
3-16 @:MQ 0.22 3H), 4.46-4.44(m, 1H), 6.57(bs, 1H), 7.00(s,1H),
(r-hexane: | 7.17(dd,1H), 7.44-7.40(m,1H), 7.44(s, 1H), 7.93(dd,
Me Me | ACOEt=3:1) [ 1H), 8.19(s, 1H), 8.43(d, 1H), 9.06(s, TH)
CDCls: 2.22{s,3H), 2.63(d, 3H), 3.68(s, 3H), 3.89(s,
317 w/ﬁj* 0.46 3H), 4.62-4.47(m, 1H), 6.51(s,1H), 6.74(s,1H),
(ACOEL) | 7.12(s,1H), 7.16-7.12{m,1H), 7.40(dd, tH), 7.91(dd,
Sis 1H), 8.19(s, 1H), 8.42(d, 1H), 9.12(s, 1H) -
CDClz: 1.16(d, 6H), 2.25 (s, 3H), 2.62(d, 3H), 2.77{t,
318 Y@J" 0.35 1H), 4.49-4.48(m, 1H), 7.00(s,1H), 7.15(d, 1H), 7.41-
(n-hexane: | 7.37(m,1H), 7.49(d,2H), 7.54(dd, 1H), 7.92(dd, 1H),
ACOE=3:1) | 8.21(s, 1H), 8.32(d, 1H), 9.02(s, 1H)
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COCly: 2.63(d, 3H), 3.13-3.10 (m, 4H), 3.87(s. 3H),

3-19 O 0.23 3.89-3.86(mn, 4H), 4.97-4.93(m, 1H), 6.41(dd, 1H),
@ (n-hexane: | 6.52(d,1H), 7.24-7.22(m,1H), 7.32(s,1H), 7.57{dd, 1H),
i ACOEt=1:1) | 7.96(dd, 1H), B.01(d, 1H), 8.14(s, 1H), 8.44(d, 1H),
[ j 8.98 (s, 1H)
&)
CDCla: 2.22(s, 3H), 2.64(d, 3H), 3.00-3.2.97 (m, 4H),
3-20 /@z’*‘“ 0.36 | 3.76-3.74(m, 4H), 4.54-4.50(m, 1H), 6.64(d,1H),
I/\" (n-hexane: | 6.66(dd, 1H), 7.11(d,1H), 7.18(dd, 1H), 7.37(d, 1H),
0\) ACOEt=1:1) | 7.46(dd, 1H), 7.93(dd, 1H), 8.22(s, 1H), 8.42(d, 1H),
9.09 (s, 1H)
321 /@ro/
o
CDCly: 2.33(s, 3H), 2.65(d, 3H), 3.60-3.45(m, 8H),
32 " 0.27 4.53-4.49(m, 1H), 6.74(s, H), 7.11(d, 1H), 7.22-
o (ACOEY) | 7.18(m, 1R). 7.58-7.54(m 1H), 7.94{dd, 1H), 8.00(d,
nj 1H), 8.22(s, TH), 8.37(d, 1H), 9.13(s, 1H)
.
CDCl;: 1.24-1.08(m, 2H), 1.46-1.32(m, 2H),1.76-
3-23 Ml .38 1.67(m, 2H), 1.98-1.90(m, 2H), 2.33(s, 3H), 2.64(d,
o (ACOEY) | 3H), 3.95-3.90(m, 1H), 4.49-4.47(m, 1H), 5.89-
Nt 5.80(m, 1H), 6.66(s, 1H), 7.15(dd, 1H), 7.48-7.31(m,
Q/ 2H), 7.91{(dd, 1H), 8.12(s, 1H), 8.23(s, 1H), 8.41(d,
1H), 9.18(s, 1H)
CDCly: 2.35(s, 3H), 2.71(s, 3H), 3.07-2.73(m, 2H),
3-24 0.11 3.86-3.31(m, 6H), 6.85(s, 1H), 7.10(d, 1H), 7.24-
(ACOEY) | 7.19(m, 1H), 7.52-7.48(m, 1H), 7.66-7.59(m, 2H),

gt

7.83(d, 1H), B.0S(s, 1H), 8.27-8.21{(m, 1H), 8.23(s,
1H), 9.11¢s, 1H) g




BT

CDCly 2.52(d, 3H), 2.62(s, 3H), 4.36-4.32(m, 1H),

3-25 0.5 6.74(s, 1H), 6.87(d, 2H), 7.00-6.91(m, 2H), 7.00-
{n-hexane: | 8.97(m, 2H), 7.38{dd, ZH), 7.86(dd, TH), 7.98(s, 1H),
ACOE=1:1} | 8.23(s, 1H), 8.28(d. 1H), 9.04(s, TH)
_ CDCly: 1.62-1.34(m, 6H), 2.13(s, 3H), 2.56(d, 3H),
3-26 Me 0.45 3.01-2.87(m, 4H), 4.54-4.38(m, 1H), 6.59(s, 1H),
. {(n-hexane: | 6.69-6.59(m, 1H), 7.02(d, 1H), 7.10-7.07(m, 1H),
O ACOEt=1:1) | 7.37(dd, 1H), 7.84{dd, 1H), 8.15(s, TH), 8.34(d, 1H),
9.01(s, 1H)
CDCl: 2.32(s. 3H). 2.68(d, 3H), 3.75(s., 3H), 4.37-
327 0.45 4.44(m, TH), 6.77-6.73(m, 1H), 6.89-6.82(m 1H),
O {n-hexane: | 6.97-6.91(m, 2H), 6.96(d, 1H), 7.20(dd, 1H), 7.25-
O ACOEt=1:1) | 7.24(m, 1H), 7.33-7.29(m, 1H)
OMe
_ CDCly: 2.34(s, 3H), 2.64(d, 3H), 3.84(s, 3H), 4.57-
3-28 C - 0.35 4.50(m, 1H). 8.76(bs, 1H}, 6.81-6.84(m, 41H), 7.04(d.
@ (n-hexane: | 1H). 7.83(dd, 1H), 8.06(d, 1H), 8.19(dd, 1H), 8.23(s,
L ACOEt=1:1) | 1H), 5.00{s, 1H)
CDCly: 1.50(t, 3H), 2.62 (d, 3H), 4.17(dd, 2H), 451-
3-29 o 045 4.44(m, 1H). 6.95-6.89 (m, 2M), 6.94(d, 1H), 7.16 (dd,
O (n-hexane: | 1H), 7.31-7.23(m, 5H), 7.67(s, 1H), 7.11(dd, 1H),
O ACOEt=1:1) | 7.23(d, 2H), 7.65(s, 1H), 7.88(dd, 1H), 8.28-8 23(m,
1H), 8.28(s, 1H), 8.43(s, 1H), 8.89(s, 1H)
. CDCly 1.49(1, 3H), 2.63(d, 3H), 3.85(s, 3H), 4.16(ad,
3-30 %8 o045 2H), 4.56-4.48(m, 1H), 6.81(dd, 1H), 6.95-6.91(m,
‘ (n-hexane: | 3H), 7.11(dd, 1H), 7.23(d, 2H), 7.65(s. 1H), 7.90-
m ACOEt=1:1) | 7.88(m, 1H), 8.28-8.26(m, 1H), 8.27(s, 1H), 8.39(s,
1H), 8.90(s, 1H)
TH-NMR : (CDCly) 1.83-1.72 (4H, m), 2.63 (3R, d),
331 0.20 2.66-2.62 (2H, m), 2.80 {2H, t), 4.41-4.44 (1H, m),
(n-hexane: | 6.64 (1H, br.s), 6.92 (1H, d), 7.09 (1H, dd), 7.18 (1H,
ACOEt=1:1) | dd), 7.45 (1H, dd), 7.59 (1H, dd), 7.92 (1H, d), 8.20

(1H, 5), 8.42 (1H, d), 8.08 (1H, br.s).
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DMSO-ds: 2.43(s, 3H), 2.80-2.82(m, 4H), 3.61-3.64

l

3-32 ol o3 (m, 4H), 3.75(s,3H), 6.62(dd, 1H), 6.93(d, 1H), 7.45(d,
(n-hexane: | 1H), 7.54(dd, 1H), 7.77(dd, 2H), 8.14(bs, 1H), 8.32(s.
O ACOEt=1:1) | 1H), 8.38-8.30(m, 1H), 9.14(bs, 1H)
DMSO-de: 1.59-1.68(m, 2H), 1.88-1.98(m, 2H), 2.13-
3-33 Os 061 | 2.25(m,2H), 2.19(s, 3H), 2.43(s, 3H), 2.60-2.70{m,
(MeOH: | 2H), 3.75(s, 3R), 4.32-4.40(m, 1H), 6.51(dd, 1H),
OO CH2CI2=1: | 6.64(d, 1H), 7.20(dd, 1H), 7.39(d, 1H), 7.75(dd, 1H),
N, 1) 7.70-7.78(s, 1H), 8.22(s, 1H), 8.28(s, 1H), 8.38-
8.41(m, 1H), 9.22(s, 1H)
p CDClz 2.11(s, 3H), 2.68(d, 3H), 2.76-2.83(m, 2H),
334 al 0.17 | 2.89-2.97(m, 2H), 3.47-3.55(m, 2H), 3.58-3.86(m,
(\Ifj (ACOEt) | 2H), 3.86(s, 3H), 4.70-4.78(m, 1H), 6.53(dd, 1H),

" 6.81(d, 1H), 7.23(dd, 1H), 7.54-7.62(m, 2H), 7.97(dd,
1H), 8.02-8,03(m, 1H), B.29(s, 1H), 8.40(d, 1H),
8.99(ps, 1H)

_ . DMSO-dg: 2.40-2.48(m, 7H), 2.63(t, 2H), 3.50-3.68(m,
3.35 /é’ ~ 0.22 | 4H), 3.77(s, 3H), 3.91(t, 2H), 6.60(dd, 1H), 6.93(d,
';; (ACOEt [ 1H), 7.28(dd, TH), 7.56(d, 1H), 7.60(dd, 1H), 7.75-
only) | 7.80(m, 1H), 7.80(dd, 1H), 6.10(s, TH), 8.35(s, 1H),
(:) 8.40(d, 1H), 9.21(s, H)
336 ] 04 DMSO-dg: 2.43(s, 3H), 7.03-7.08(m, 1H), 7.21-
@’ (nhexane: | 7.23(m, 1H), 7.25-7.36(m, 1H), 7.47-7.57(m, 2H),
I ACOEE=1:1) | 7.74-7.77(m, 2H), 8.28(s, 1H), 8.35(d, 1H), 9.09(s,
1H), 9.24(s, 1H)
337 . 0.4 CDCly: 2.64(d, 3H), 4.534.54(m, 1H), 6.88-6.93(m,
@ (n-hexane: | 1H), 7.14-7.28(m, 3H), 7.54-7.58(m, 1H), 7.95-
T ACOEE=1:1) ! 7.98(m, 1H), 8.16-8.21(m, TH), 8.24(s, 1H), 8.33-
8.36(m, 1H), 9.05(s, 1H)
338 . 042 | COCL: 2.64(d, 3H), 4.464.47(m, 1H), 6.63-6.68(m,
ﬁ (nhexane: | 1H), 7.30-7.32(m, 2H), 7.55(s, 1H), 7.64-7.68(m, 1H),

ACOEt=1:1)

7.97-7.28(m, 1H), 8.20-8.39(m, 3H), 9.03(s, 1H)




CDCI3: 2.37(s, 3H), 2.58-2.64{m, 7H), 3.15-

3-39
i 562,564 | 3.18(mAH), 3.87(s, 3H), 4.60-4.65(m, 1H),
4]+ | 6.43(dd, 1H), 6.44-6.54(m, 1H), 7.22(d, 1H), 7.30(s,
& 1H), 7.57(dd, 1H), 7.94-7.99(m, 2H), 8.18(s, TH),
{N] 8.45(d, 1H), 8.95(s, 1H)
|
340 R DMSO-d6. 1.79-1,88(m, 2R}, 1.98-2.02(m, 2H), 2.43(s,
~ 572,574 | 3H), 3.02-3.08(m, 3H), 3.28-3.39(m, 2H), 3.76(s, 3H),
<j M1+ | 6.47(dd, tH), 6.65(d, 1H), 7.22(dd, 1H), 7.35(d, 1H),
N 7.45-7.50(m, 1H), 7.74-7.77(m, 2H), 8.18(s, 1H),
[{j 8.22(s, 1H), 8.41-8.44(m, 1H), ©.21(bs, 1H)
II
L]
341 DMS0-d6: 2.44(G, 3H), 2.69-2.71(m, 4H), 3.49-
e 565,567 | 3.52(m, 4H), 3.76(s, 3H), 6.45(dd, 1H), 8.62(d, 1H),
MH]+ | 7.23(ddd, 1H), 7.38(d, 1H), 7.46-7.50(m, 1H), 7.72-
A 7.77(m, 2H), 8.19(s, 1H), 8.22(s, 1H), 8.42-8.45(m,
E j 1H), 9.22(s, 1H)
-
. DMSO0-d6: 2.44(s, 3H), 3.31(s, 6H), 3.48-3 53(m, 8H),
342 ~ | 505 597 |3.72(s. 3H), 6.24(dd, 1H), 8.37(d, 1H), 7.18-7.21(m,
M1} | 2H), 7.40-7.55(m, 1H), 7.72-7.76(m, 2H), 8.17-
N B.19{m, 2H), 8.40-8.50(m, 1H}, 9.23(s, 1H)
S
343 DMSO-dB: 1.64-1.71(m, 2H), 1.75-1.82(m, 2H), 2.21-
500,692 | 2.28(m,1H), 2.43(d, 3H), 2.62-2.67(m,2H), 3.686-
M1+ | 3.74(m, 2H), 3.76(s, 3H), 6.45(dd, 1H), 6.83(d, 1H),

6.75-6.81(m, 1H), 7.20(ddd, 1H), 7.25-7.30(m, 1H),
7.35(d, 1H), 7.45-7.52(m, 1H), 7.70-7.77(m, 2H),
8.18(s, 1H), B.21(s, 1H), 8.40-8.47(m, 1H), 9.22(s,
1H)
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| DMSO-d6: 2.44(s, 3H), 3.12-3.17(m, 4H), 3.68-
507,569 | 3.85(m, 4H), 3.79(s, 3H). 6.55(dd, 1H), 6.71(d. 1H),
IMH1J+ | 7.19-7.25(m, 1H), 7.43(d, 1H), 7.46-7.53(m, TH),
7.73-7.78(m, 2H). 8.19-8.22(m, 1H), 8.22(s, 1H),
8.38-8.45(m, 1H), 8.20(bs, 1H)

DMSO-06: 1.85-1.95(m, 2H), 2.19(t, 2H), 2.25
600,602 | 2.35(m, 4H), 2.43(s, 3H), 3.52-3.64(m, 4H), 4.19(,
(M*1}+ | 2H). 6.65(d, 1H), 7.05(dd, tH), 7.20(d, 1H), 7.23(ddd,
1H), 7.27(d, 1H), 7.40-7.46(m, 1H), 7.42(d, 1H), 7.70-
7.75(m, 1H), 7.76(cd, 1H), 8.32(s, 1H), 8.45(d, 1H),
9.22(s, 1H), 0.23(s, 1H)

DMSO-06: 2.05(s, 3H), 2.44(s, 3H), 3.08-3.17(m, 4H),
590,592 | 3.55-3.63(m, 4H), 3.77(s, 3H), 6.48(dd, 1H), 6.67(d,
M+ | 1H), 7.23(dd, 1H), 7.41(d, 1H), 7.45-7.52(m, 1H),
7.78(dd, 1H), 7.72-7.78(m, 1H), 8.19(s, 1H), B.22(s,
1H), 8.40-8.47(m, 1H), 9.22(bs, 1H)

DMSO-d6: 2.43(s, 3H), 2.82-2.87(m, 4H), 2.99-
548,550 | 3.15(m, 4H), 3.78(s, 3H), 6.43(dd,1H), 6.61(d, 1H),

M1+ | 7.22(dd, 1H), 7.36(d, 1H), 7.43-7.51(m, 1H), 7.75(dd,
1H), B.17(s, 1H), 8.21(s, 1H), 8.38-8.45(m, 1H), 9.12-
9.28(m, 1H)

CDCI3: 2.65 (d, 3H), 3.96 (s, 3H), 4.40-4.48 (m, 1H),
MS 6.85-6.88 (m, 2H), 7.22 (d, 1H), 7.25-7.31 (m, 1H),
§30, 532 | 7.56-7.65 (m, 3H), 7.79 (s, 1H). 8.00 (dd, 1H), 8.29 {s,

1H), 8.39 (dd, 1H), 9.00 (s, 1H).
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CDCls: 2.16-2.50 {m, 4H), 2.28 (s, 3H), 2.65 {d, 3H),

7.87-7.91 (m, 1H), 8.18 (s, 1H), 8.23-8.26 (m, 2H),
8.53 (d, 2H), .07 (s, 1H).

349 0™ Rf 3.10-3.75 (m, 4H), 3.93 (s, 3H), 4.50-4.61 (m, 1H),
& (ACOEL: | 6.89 (d, TH), 7.06 (dd, 1H), 7.59-7.67 {m, 2H), 7.93
MeOH=0:1) | 7.97 (m, 1H), 8.26 (s, 1H), 8.37-8.43 (m, 2H), 9.02 (s,
C j 020 | 1H).
N
|
Rf CDCI3: 2.63 (4, 3H), 3.80 (s, 3H), 4.00 (5, 3H), 4.30-
350 § o~ 04 | 4.47(m, 1H), 6.23 (d, TH), 7.00 (5, 1H). 7.22:7 25 m,
| (HexanalAc | 1H), 7.57 (dd, 1H), 7.96 (dd. 1H), 8.22 (s, 1H), 8.25
N OEt=1/4) | {(d, 1H), 8.37 (d, 1H), B.96 (s, TH)
@]
[
MS | CDCB: 147 (& 3H), 1.79-1.78 (m, 1H), 2.28 (s, 3H),
351 535,537 | 262 (d, 3H). 3.41 (g, 2H), 3.46 (t. 2H), 3.78 (g, 2H),
- | 4414.48 (m, 1H), 6.43 (s, 1H), 6.10-6.18 (m, 2H),
7.15 (dd, 1H), 7.33 (d, 1H), 7.35-7.42 (m, 1H), 7.90
5 (dd, 1H), B.16 {s, 1H), 8.45 (d, 1H), 8.07 (s, 1H).
J
Rf CDCI3: 2.66 (d, 3H]), 3.1 (s, 3H), 4.414.47 (m, 1H),
362 o~ 6.80 (d, TH), 6.92 (dd. 1H), 7.26-7.35 (m, 1H), 7.54 (s,
1H), 7.76 (3d, 1H), 8.00 (dd, 1H), 8.27-8.32 (m, 2H),
c 8.38 (dd, 1H), 8.97 (s, 1H).
MS | CDCl: 2.26 (s, 3H), 262 (d, 3H), 268 (5, 6H), 4.72
353 491,483 | (q. 1H), 6.78 (s, 1H), 6.89 (d, 1H), 7.12 (d, 1H), .15
2 (d, 1H), 7.40-7.47 (m, 2H), 7.91 (dd, 1H), B.40 (s, 1H),
Mg 8.41 (dd, 1H), 8.11 (s, 1H).
_ MS | CDCl: 2.04 (s, 3H), 2.66 (d, 3H), 4.42-4.48 (m, TH),
3.54 | 525,527 16.79 (s, 1H), 6.96-7.00 (m, 2H), 7.28-7.34 {m, 4H),
=
N




i,

- | R {Hexane: | CDCly: 1.34 (¢, 31, 1.4 (&, 3H), 263 (d, 310, 381 @,
355 ACOEt=3:1) | 2H), 4.06 (q, 2H}, 4.46 (g, 1H). 6.43 (dd, 1H), 6.76 (d,
. 0.19 | 1H), 7.63-7.69 (m, 2H), 7.94 (d, 1H), 7.98 (dd, 1H),
~ 8.42 (d, 1H), 8.93 (s, TH).
~ MS | CDCh: 2.63 (d, 3H), 3.65 (s, 3H), 3.93 (5, 3H), 4.52
356 O ° 570,572 | {q, 1H), 6.786.83 (m, 2H), 6.93 (d, 2H), 6390-7.02
O (m, 1H), 7.11-7.45 (m, 1H), 7.21-7.27 (m, 1H), 7.61
. (s, 1H), 7.87-7.82 (m, 1H), 8.26 (s, 1H). 8.20-8.30 (m,
d 1H), 8.38-8.41 (m, 1H), 8.92 (s, 1H).
. RT CDCl: 1,44 (1, 3H), 2.65 (d, 31),2.79-2.88 (m, 4H),
3-57 ﬁj’ ° (Hexane:Ac | 3.65-3.74 (m, 4H), 4.07 (g, 2H}. 4.52 (g, 4H).6.48
= OEt=3:1) | (dd, 1H). 6.80 (d, 1H). 7.20-7.25 (m, 1H), 7.55-7.67
L) 046 | (m. 2H), 7.92-7.98 (m, 2H), 8.29 (s, TH), 8.43 (d, 1H),
8.95 (s, H).
o RY CDCly: 1.46 (& 3H), 2.63 {d, 3H), 3.05-3.13 (m, 4H),
3-58 0.17 | 3.83-3.90 (m, 4H), 4.09 (g, 2H), 4.46 (q, 1H), 6.39
{HexanelAc | (ad, 1H), 6.51 (d, 1H), 7.21-7.28 (m, 1H), 7.37 (s, TH),
N OEt=111) |7.58 (dd, 1H), 7.97 (dd, 1H), 8.03 (d, 1H), 8.21 (s,
E :I 1H), 8.46 (d, 1H), 8.94 (s, TH).
O
- MS | CDCh: 263 (d, 3H), 3.4 (5, 3H), 3.65 (s, 3H), 3.60-
350 . 538,540 | 3.73 (m, 2H), 4.10-4.15 (m, 2H), 4.40 (g, 1H), 6.45
o (dd. 1H), 6.85 (d, 1H), 7.18-7.25 (m, 1H), 7.61 (dd,
1H), 7.88 (s, 1H), 7.93-7.57 {m, 2H), 8.27 (s, 1H),
8.46 (d, 1H), 8.85 (s, 1H).
—__on| RI(ACOEY) | COCls: 2.63 (d, 3H), 3.67 (s, 3H), 4.18 (1, 2H), 4.35-
350 3 054 | 449 (m, 3H), 6.46 (dd, 1H), 6.81 (d, 1H), 7.60-7.60
; (m, 2H), 7.92-7.98 (m, 2H), 8.27 (s, 1H), 8.49 (d, 1H),
¢ 9.00 (s, 1H).
| N (Hexane: | CDC: 1.44 (1, 3H), 263 (d, 3H), 3.64 (s, 3H), 4.07 (g,
361 ACOEt=2:1) | 2H), 4.47 (q, 1H), 6.45 (dd, 1H), 6.78 (d, 1H), 7.21-
o 0.46 | 7.28 (m, TH), 7.40-7.48 (m, 2H), 7.93-7.99 (m, 2H),
Vd

8.26 (s, 1H), 8.44 (d, 1H), 8.96 (s, 1H).
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/L Rf CDCly: 1.36 (4, 6H), 2.63 {d, 3H), 3.63 (5, 3H), 4 .41
3-62 (Hexane:Ac | 4.52 (m, 2H), 6.45 (dd, TH), 6.81 (d, TH), 7.21-7.26
ﬁﬁ/ OEE3:1) | (m, 1H), 7.59-7.68 (m, 2H), 7.91-7.98 (m, 2H), 8.26
P 031 | (s, 1H), 8.45 (d, 1H), 8.96 (s, 1H).
/| Ri(Hexana: | CDCl;: 1.07 (t, 3H), 1.84 (m, 2H), 6.63 (d, 3H), 3.64
363 é’ * ACOE=3:1) | (s, 3H), 3.96 (t, 2H), 4.40-4.49 (m, 1H), 6.46 (dd, 1H),
Lo 040 | 6.79 (d, 1H), 7.20-7.27 (m, 1H), 7.58-7.66 (m, 2H),
7.84-7.97 (m, 2H), 8.26 (s, 1H), 8.45 (d, 1H), 8.97 (s,
1H).
7 RT CDCly; 2.62 (d, 3H), 6,68 (s, 6H), 3.84 (s, 3H), 4.41-
364 /@r" (Hexane:Ac | 4.48 (m, TH), 6.36 (dd, 1H), 6.80 (, 1H), 7.17-7.24
| OEt=3:1) [ (m, 1H), 7.51-7.62 (m, 2H), 7.83 (s, 1H), 7.55 (dd,
"T 019 | 1H), 8.27 (s, 1H), 8.3°9-8.45 (m, 1H), 8.91 (s, 1H).
Rf CDCly: 2.66 (g, 3H), 3.97 (s, 3H), 4474 55 (m, 1H),
365 °7 | (Hexane:Ac | 6.96-7.10 (m, 3H), 7.21-7.24 {m, 1H), 7.66 (s, 1H),
- OEt=1:1) | 7.83 (dd, 1H), 8.25 (d, 1H), 8.31 (s, 1H), 8.47 (d, 2H),
L\ 0.12 8.59 (s, 1H), 8.96 {s. 1H).
MS CDCly: 2.65 (d, 3H), 3.96 (s, 3H), 4.61-4.73 (m, 1H),
3-66 541,543 | 6.89-7.05 (m, 3H), 7.16 (dd, 1H), 7.15-7.23 (m, TH),
7.60 (d, 1H), 7.65 (s, 1H), 7.89 (d, 1H), 8.21 (d, TH),
8.28 (d, 1H), 8.51 (br. s, 2H), B.57 (s, 1H), 8.93 (s,
1H).
MS CDCly: 2.65 (d, 3H), 3.96 (s, 3H), 4.51 (g, 1H), 6.90-
3-87 °7 | 541,543 | 7.06 (m, 3H), 7.11-7.16 (m, 1H), 7.38 (d, 1H), 7.50-
7.61 (m, 2H), 7.62-7.67 (m, 1H), 7.89 (dd, 1H), 8.29
L (s, 1H), 8.34 (d, 1H), 8.53 (d, 1H), 8.79 (br.s, 1H),
; 8.94 (s, 1H).
. CDCly: 1.45-1.58 (m, 2H), 1.70-1.78 (m, 1H), 1.62-
3-88 (l;r 2 LC-MS | 1.90 (m, 1H), 2.38-2.50 (m, 1H), 2.43 (s, 3H), 2.62-
590 | 277 {m, 2H), 3.56-3.70 (m, 2H), 3.76 (s, 3H), 6.46

(dd, 1H), 6.63 (d, 1H), 6.82-6.88 (br, 1H), 7.22 (dd,
1H), 7.31-7.40 {m, 2H), 7.43-7.51 {m, 1H), 7.50-7.80
{m, 2H), B.14-8.20 (br, 1H), 8.21 (s, 1H), 8.39-8.48




{m. 1H), 9.16-0.26 (br, 1H)

0.34
(CH2C12:M
eOH=9:1)

CDCly: 1.58-1.82 (br, 7H), 1.88-2.03 (br, 3H), 2.44-
2.45 (m,5H), 3.42-3.52 (m, 3H). 3.75 (s, 3H), 6.66 (dd,
1H), 6.82 (d, 1H), 7.28 (8d, 1H), 7.44 (br, 1H), 7.51
(dd. 1H), 7.79-7.81 (n, 2H), 8.18 (s, 1H), 8.32 (s, 1H),
8.35-8.37 (m, 1H), 9.17 (s, 1H)

3-70

SN

-]

7

Ms. 807,

DMSO-d6: 1.84-1.82(m, 2H), 2.34-2.41(m, 4H), 2.41-
2.45(m, 3H), 2.44(t, 2H), 3.58(t, 4H), 3.75(s, 3H),
4.02(t, 2H), 6.48(dd, 1H), 8.63(d, 1H), 7.21(dd, 1H),
7.4%(d, 1H), 7.48(dd, 1H), 7.72-7.78(m, 1H), 7.76(dd,
1H), 8.22(s, 1H), 8.25(s, 1H), 8.40(d, 1H), 9.22(s, 1H}

37

CD_/—/

Ms:691,
593

DMSO-d6: 1.84-1.92(m, 2H), 2.14(s, 3H), 2.35-24
{m, 4H), 2.43(t, 2H), 2.44(d, 3H), 3.58(t, 4H), 4.01(t,
2H), 6.77(dd, 1H), 6.82(d, 1H), 7.17(dd, 1H), 7.20(d,
1H), 7.3-7.39(m, 1H, 7.71-7.77(m, 2H), 8.2(s, 1H),
8.35-8.44(m, 1H), 8.71(s, 1H), 8.27(s, 1H)

372

oalS
\_/ /

—_—

Ms:620,
622

DMSO-d6: 1.82—1.9 (m, 2H), 2.13-2.17 {m, 3H),
2.25-2.47(m, 13H), 3.75 (s, 3H), 4.01 (¢, 2H), 8.47 (dd,
1H), 6.63(d, 1H), 7.19-7.24 (m, 1H), 7.41 (d, 1H),
7.43-7.5(m, 1H), 7.70-7.79(m, 2H), 8.22(s, 1H),
8.25(brs, 1H), 8.37-8.44(m, 1H), 8.22(s, 1H)

3-73

oai

Ms:807,
6809

DMSO-06: 1,78 (1, 28), 2.32-2.36 {m, 4H9, 235-2.38
(m. 3M), 3.54-3.59 (m, 4H), 3.74 (i, 3H), 3.78 (s, 3H),
6.38-6.42 (m, 1H), 6.85 (d, 1H), 6.86-6.95 {m, 1H),
7.33-7.43(m, 2H), 7.63-7.68 (m, TH), 7.85-8.15 (m,
3H), 8.64-8.8 {m, 1H).




374

Ms: 6085,
607

DMSO-d6: 1.47-1.67(m, 2H), 1.84-2.01(m, 2H), 2.03
{s, 3H), 2.41-2.46 {m, 3H), 3.23-3.39 (m, 2H), 3.65-
3.73 (m, 1H), 3.81(s, 3H), 3.8-3.88 (m, 1H), 4.58-4.65
{m, 1H), 6.55 (dd, 1H), 6.68 (d, 1H), 7.2-7.26(m, 1H),
7.43(d, 1H), 7.42-7.51 {m, 1H), 7.7-7.8(m, 2H), 8.23
(s, TH), 8.26 (brs, 1H), 8.37-8.44(m, 1H), 9.22(brs,
1H)

375

Ms:6086,
807

DMSO-d6: 1.38~1.6(m, 2H), 1.74-1.9(m, 2H), 2.0 (s,
3H), 2.42-2.47 (m, 3H), 3.12-3.3 {m, 2H), 3.55-3.65
(m, 1H), 3.7-3.8 (m, 1H), 3.78 (s, 3H), 4.27-4.34 (m,
1H}, 6.65 (dd, 1H), 6.94 (d, TH), 7.24-7.3 (m, 1H),
7.53-7.63(m, 2H), 7.74-7.83 (m, 2H), 8.08 (brs, 1H),
8.35 (s, 1H), 8.38(d, 1H), 9.19(brs, 1H)

3-76

Ms:577.
579

DMS06: 1.51-1.61 (m, 2H), 1.79-1.87 (m, 2H),
2.03-2.11 (m, 2H), 2.14 (s, 3H), 242-2.47 (m, 3H).
2.52:2.6 (m, 2H), 3.77 {s, 3H), 4.02-4.09 {m, 1H), 6.6
(dd, 1H), 6.92 (d. 1H), 7.24-7.3 (m, 1H), 7.52-7.6(m,
2H), 7.74-7.82 (m, 2H), 8.08 (brs, 1H), 8.34 (s, 1H).
8.4 (d, 1H}, 9.2 (brs, TH)

7

.Rf:04
(r-hexane:
AcOEL=7:3)

DMSO-d6: 2.41-2.45 (m, aH), 6.83-6.96 (m, 1H),
6.69(bs, 1H), 7.24-7.33 (m, 2H), 7.51-7.57 (m, 1H),
7.63-7.7 (m, 1H). 7.73-7.78 (m, 1H), 7.79 (dd, 1H),
8.37(s, 1H), 8.41(d, TH), 9.21 (brs, TH), 8.24 (brs, 1H)

3-78

Ms:563,
565

DMSO-06: 1.33-1.43 (m, 2H), 1.79-1.86 {m, 2H),
2.43-2.46 (m, 3H), 2.46-2.53 {m, 2H), 2.87-2.84 (m,
2H), 3.77 (s, 3H), 4.07-4.14 (m, 1H), 6.59 (dd, 1H),
6.91 (d, 1H). 7.23-7.28 {m. 1H), 7.53-7.59 (m, 2H),
7.79 (dd, 1H), 8.03 (brs, 1H). 8.32 (s, 1H), 8.38 (d,
1H), 8.7-8.5 (brs, 1H)




379

T Ms:563,

580

DMSO-d8: 1.41-1.51 (m, 2H), 1.88-1,95 (m, 2H),
2.41-2.45 (m, 3H), 2.54-2.63 (m, 2H), 2.92-3.0 (m,
2H), 3.75 (s, 3H), 4.35-4.43 (m, 1H), 6.50 (dd, 1H),
6.63 (d, TH), 7.18-7.23 (m, 1H), 7.40 (d, 1H), 7.42-
7.48 (m, 1H), 7.75 (dd, TH), 8.21 (s, TH), 8.22-8.25
(m, 1H), 8.37-8.42 (m, 1H), 8.9-8.5 (brs, 1H)

Ms 482,
484

DMSQ-d6: 2.4-2.46 (m, 3H), 3.79 (s, 3H), 6.72 (ddd,
1H), 6.99 (dd, 1H), 7.21-7.26 (m, 1H), 7.47-7.53 {m,
1H), 7.56-7.64 (m, 1H), 7.76 (dd, 1H), 8.25 (s, 1H),
8.29-8.37 {(m, 2H), 8.8-9.6 (m, TH)

3-81

Ms:482,

DMS0-d6: 2.41-2.49 (m, 3H), 3.82 (s, 3H), 6.80 (ddd,
1H), 7.01 (dd, 1H), 7.3-7.35 [m, 1H), 7.56-7.63 (m,
1H), 7.7-7.8 (m, 1H), 7.82 (dd, 1H), 7.85 (dd, 1H),
8.18 (s, 1H), B.35 (dd, 1H), 9.18 (brs, 1H)

Ms:563, .

DMS0-d6; 1.73-1.82 (m, 1H), 2.232.34 (m, 4H),
2.34-2.42(m, 3H), 2.42-2.46 (m, 3H), 2.50 (dd, 1H),
2.62-2.68 (m, 1H), 2.80 (3d, TH), 3.75 (s, 1H), 4.85-
4.91(m, 1H), 6.42 (dd, 1H), 6.57(d, 1H), 7.18-7.24(m,
1H), 7.41 (d, 1H), 7.43-7.51(m, 1H), 7,68-7.79 (m,
2H), 8.22(s, TH), 8.23(s, 1H), 8.37-8.43 (m, 1H), 9.21
(brs, 1H).

3-83

MS
544, 546

2.36 (s, 3H), 2.65 (d, 3H), 3.93 (s, 3H), 4.46-4.51 (m,
1H). 6.75-6.80 (m, 2H), 6.97-7.04 (m, 2h), 7.25-7.30
{m, 1H), 7.56-7.66 (m, 2H), 7.98 (dd, 1H), 8.29 (s,
1H), 8.36-8.44 (m, 2H), 9.01 (s, 1H).

MS
562, 564

CDCI3: 2.32 (s, 3H), 2.39-2.47 (m, 4H), 2.64 (d, 3H),
2.80-2.97 (n, 4H), 3.85 (s, 3H), 4,54-4.52 {m, 1H),
6.52 (dd, 1H), 6.7 (d, 1H), 7.22 {m, 1H), 7.52-7.64
(m, 2H), 7.94-7.89 {m, 2H), 8.28 (s, 1H), 8.42 (d, 1H),
8.93 (s, 1H).
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Exarmple 4: 2-[5-Bromo-2-{subst. phenylamino)-pyrimidin-4-ylamino}-N-propyl-benzene-
sulfonamides

These compounds are prepared in analogy to Example 2 using 2-(5-bromo-2-chloro-pyrimidin-
4-ylamino)-N-propyl-benzenesulfonamide and the comresponding aniline to give compounds No.
4-1 to 4-31 having the substituent Rx as fsted under Example 3 for compounds No. 3-1 1o 3-31.
Preparation of 2-(5-bromo-2-chloro-pyrimidin-4-vlamino)-N-propyl-benzenegulfonamide

To a solution of 5-bromo-2,4-dichloropyrimidine (80 ulL, 0.70 mmol) and 2-amino-N-propyi-
benzenesulfonamide (100 mg, 0.47 mmof), sodium hydride (54.2 mg, 0.56 mmal} in DMSO (1.0
mL) is added and the resulting solution is._ stired at 80°C for 3.0 h. The mixtura Is poured into
water and extracted with ethyl acetate three imes. The organic layer is washad with water and
then brine, dried over sodium sulfate, and evaporated in vacuo. The residue is purified with
sifica gel column chromatography (n-hexane : ethyl acetate = § : 1) to afford the titke compound
as a slightly yellow solid.

*H-NMR (5, ppm) : 0.88 (t, 3H), 1.41 (q, 2H), 3.56 (t, 2H), 4.92 (br.s, 2H), 6.71 (dd, 1H), 6.77
(dd, 1H), 7.33 {dd. tH), 7.54 (dd, 1H), 8.78 (s, 1H)

Rf (hexane : ethyl acetate = 1:1): 0.84.

BExample 5: 2-{5-Trifluoromethivl-2-{subst. phenylamino}pyrimidin-4-ylaminol-N-mathyl-
benzenesulfonamides
These compounds are prepared in analogy 1o Example 2 using 2-(2-chloro-5-trifluoromethyl-
pyrimidin-4-yiamino}-N-methyl-benzenesuifonamide and the correspending andline to give
compounds No. 5-1 to 5-31 having the substituent Rx as listed under Example 3 for compounds
No. 3-1 to 3-31.
Preparation of 2-[2-chloro-5-trifluoromethyvi-pyrimidin-4-viamino}-N-me thvi-benzenesulfonamide
To & solution of 2,4-dichloro-5-trifluoromethyl-pyrirnldine (386 mg, 1.79 rnmal) in acetonitrile
{10 mL), 2-amino-N-methyl-benzenesutfonamide {333 mg, 1.79 mmol) and 1,8-diaza{5.4.0}-
bicyclo-7-undecene (280 pL, 1.88 mmol} are added successively at ambisnt ternperature. After
stirring for 15 h at room temperature, dichloromethane (30 mL) is added to the mixture, and the
solution is washed with saturated agueous sodium hydrogen carbonate and saturated agueous
sodiumn chiloride, dried over magnesium sulfate, and evaporated in vacuo. The resuiting solid is
purified by flash chromatography.
'H NMR (CDCl,) 5: 3.73(s, 3H), 6.67-8.69(m, 1H), 6.72-6.73(m, 1H), 7.27-7.31(m, 1H), 7.78

" {dd, 1H}, 8.60(s, 1H). Rf (hexane : ethyl acetate = 1:1): 0.28.
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Example 6 2-[5-Bromo-2-{2.3-[difluoromethylenedioxylphenylamino}-pyrimidind-yiaminol-

benzenesulfonamide
Br
N
T
o HN N NH
HzN\_S//
4 O p
0
Yy
o

This compound Is obtzined as a side product formed by N-demethyiation on reaction of 2-{5-
bromo-2-chloropyrimidin-4-ylamino}-N-methyl-benzenesulfonamide with 2,3-{difuoromethylone-
dioxy)anifine following the procedure of Example 2. It may aiso be prepared by reaction of 2-(5-
bromo-2-chloropyrimidin-4-yiamino}benzenesulfonamide with 2,3-{diffuoromethylenedioxy)-
aniline,

Rf (n-hexane: ethyl acetate = 1:1); 0.48.

"H-NMR : (CDCly) 4.83 (bs, 2H), 6.77 (dd, 1H), 6.86 (s, 1H), 6.97 {dd, 1H), 7.31-7.24 {m, 1H),
7.57 (dd, 1H), 7.81 {d, 1H), 8.02 (dd, 1H), 8.28 (d, 1H), 8.2 (s, 1H), 8.88 (s, 1H).

Preparation of 2-(5-bramo-2-chioropyrimidin-4-vlaming)}benzenesulfonamide: To a solution of 5-
brome-2,4-dichioropyrimidine (300 mg, 1.32mmol} and Z-amino-benzenesulfonamide (340 g,
1.97 mmol) in 2-propanal (3 mL). concentrated hydrochloric acid (0.08 mL) is added and the
mixhure is stirred at 90°C for 4.5 hours. The mixture is poured into aqueous sodium hydrogen
carbonate and extracted with ethyf acetate three imes. The organic layer is washed with water,
dried over sodlum sulfate, and evaporated in vacuo. The residus is purified by column
chromatography (hexane : ethyl acatate = 2:1) to afford the title compound.

Rf (hexane : ethyl acetate = 1:1): 0.55. ’H—NMR {400MHz, CDCI3) & : 4.78 {br.s, 2H), 7.22 (dd,
1H), 7.61 (ddd, 1H), 7.85 (dd, 1H), 8.35 (s, 1H), 8.35 (d, 1H), 9.18 (s, 1H).

Example 7A: 2-[5-Chloro-2-{2-methoxy-4-morsholin-4-yl-phenyviamino }pwrimidin-4-ylaminol-N-
methyi-benzamide
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To a suspension of 2-(2,&-dichloro-pyrimidin-4-yl-amino}-N-methyt-benzamide (5.05 g, 17.0
mmal} in 80 miL of 2-methoxyethanol are added 2-methoxy-4-morphalinoaniline dihydrochioride
{(4.56 g, 162 mme!} and 17.0 mL of 1N ethanolic solution of hydrogen chloride (17.C mmol).
After the reaction mixture Is stirred at 110°C for 4 hours and cooled o oom {emperature, the
mixture Is nsutralized with 1N aqueous NaOH sdution and extracted with EtOAc (100 mL X 3).
The organic layer is washed with brine, dried over Na,S0O, and concenirated under reduced
pressure. The resutting black solid is washed with EfQH (90 mL), then purifled with silica gel
cojumn chromatography (CH,Cl; to CH,Cl;: AcOEt=1:2 ) 1o give 2-[5-chloro-2-(2-methoxy-4-
morphofin-4-y-phenylamino y-pysimidin=4-ylamino}-N-methyl-benzamide as a pala yallow =0iid.
"H-NMR (400MHz, DMSO-d6, 8). 2.80 (d, 3H, J = 4.52 Hz), 3.10-3.20 {m, 4H), 3.78 (s, 3H),
3.70-2.80 (m, 4H), 6.49 (dd, 1H, J = 8.56, 2.52 Hz), 6.66 (d, 1H, J = 2.52 Hz}, 7.08 (dd, 1H, J =
8.04, 8.04 Hz), 7.44 (d, tH, J = 8.56 Hz), 7.71 (dd, 1H, J = 8.04, 1.48 H2). 8.10 {s, 1H), B.13 (s,
1H), B.59 {d, 1H, J = B.04 Hz) B.B8-B.75 (m, 1H), 11.59 (S, 1H}. MS m/2 469, 471 (M+1)".

The following  2{5-Chloro-2-(subsfituited  phenytamino}-pyrimidin-4-ylamino]-N-methyl-
benzamide are prepared from 2-{25-Dichloro-pyrmidin-4-yiamino)}-N-methyl-benzamide and
the comesponding aniling foliowing the procedure of Example 7A.

B
l s
i
. Rx
¥
Expl Rx RF (solvent) | NMR (400MHz) , 3 (ppm}
No. or MS




DMSO-d6: 1.44-1.33 (m, 2H), 1.64-1.45 {m, 6H),

e
7-1 » MS:miz | 1.73-1.89 m, 2H), 2.34-2.44 (m, 1H), 243-2.55 (m,
550,552 | 4HD, 2.65 {t, 2H), 2.80 (d, 3H), 3.75 (s, 3H), 3.72-3.75
M+1) | (m, 2H), 6.48 (dd, 1H), 6.62 (d, 1H), 7.06 (dd, 1H),
I 7.32 (dd, 1H), 7.39 (d, 1H), 7.71 (dd, 1H), 8.09(s, 1H), |
O 8.60 (d, 1H), B.70 (d, 1H), 11,58 (s, 1H)
P CDCly 1.70-1.97(m, 4H) .2.62-2.79(m, TH), 3.04(d.
7-2 ? 0.3 3H), 3.02-3.18(m, 2H), 3.23-3.33( m, 2H), 3.88 {s,
¢ MeOH: | 3HM), 5.39-5.47(m, 1H), 6.15-6.24(m, TH), 6.55-
ACOEt | 6.62(m, 2H), 6.74-6.82(m, 1H), 7.09 (dd, 1H),7.23-
O\(U =5:95) | 7.32 (m, 1H), 7.46-7.52(m, 2H), 8.09(s, TH), 8.15(d,
N -| 1H), 8.68(d, 1H) 11.0(bs, 1H)
P DMSO-d6: 2.24 (s, 3H), 2.45-2.55 (m, 41, 2.80 (4,
73 © MS (ESI) | 3H, J =4.52 Hz), 3.12-3.17 (m, 4H), 3.76 (s, 3H}, 6.48
© miz482, | (dd, 1H, J = 8.56, 2.52 Hz), 6.63 (d, 1H, J = 2.52 Hz),
484 (M+1)* | 7.05.7.10 (m, 1H), 7.27-7.35 (m, 1H), 7.40 (d, 1H, 3 =
E;j 8.56 Hz), 7.60-7.72 (m, 1H), 8.08 (s, 1H), 8.12 (s,
1H), 8.55-8.65 (m, tH), 8.67-8.75 (m, 1H), 11.59 (s,
1H)
DMSO-d6: 2.48-255(m, 4H), 2.71(t, 2H), 2.80(a, 3H),
7.4 o 046 | 3.58-3.61(m. 4H), 3.76(s, 3H), 4.11(t, ZH), 6.52(dd,
(MeOH: | 1H), 6.66(d, 1H), 7.06(dd, 1H), 7.32(dd, 1H), 7.46(d,
© CH,Ch=1:4) | 1H), 7.71(dd, 1H). 8.11(s, TH), 8.1 (s, 1H), 8.54-
l,.,/\l 8.60(m, 1H), 8.60-8.76(m, 1H), 11.6(s, 1H)
L_o
DMSO-d6: 1.60-1.70 (m, 2H), 1.90-1.88 (m, 2H),
7.5 miz497, | 2.13-2.25 (m, 2H), 2.19 (s, 3H), 2.60-2.67 (m, 2H),
490 (M+1)" | 2.80 (d, 3H, J = 4.52 Hz), 3.75 (s, 3H), 4.30-4.40 (m,

1H), 6.54 (dd, 1H, J = 8.56, 2.0 Hz), 6.65(d, 1H, J =
2.0 Hz), 7.04-7.09 (m, 1H), 7.25-7.35 (m, 1H), 7.43 (d,
1K, J = 8.56 Hz), 7.68-7.73 (m, 1H), 8.10 (s, 1H), 8.18
(s, 1H) 8.52-8.59 (m, 1H), 8.68-8.75 {m, 1H), 11.57 (s,
1)
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CDCl, : 2.95 (m, 4H), 3.03 (d, 3H), 3.75 (m, 4H), 3.86

7-6 0.25 (s, 3H), 6.21-6.19 (br, 1H), 6.48 (dd, 1H), 6.80 (d, 1H),
N (n-hexane: | 7.08-7.05 (m, 1H), 7.50 {dd, 1H), 8.08 (d, TH), 8.13
°~) AcOEt=1:2) | (5, 1H), 8.68 (d, 1H), 11.07 (s, tH)

P DMSO-d6: 2.06 (s, 3H), 2.80 (d, 3H), 3.11 (t, 2H),

7.7 © MS 3.16 (1, 2H), 3.60 (dd, 4H), 3.77 (s, 3H), 6.51 (dd, 1H),

m/z 510, |6.68 (d, 1H), 7.08 (dd, 1H), 7.33 (ad, 1H), 7.46 (d,
':I 512 (M+1) | 1H), 7.71 (d, 1H), 8.10(s, 1H), 8.12(s, 1H), 8.69-8.61
% {m, 1H), 8.70-8.71(m, 1H), 11.59 (s, 1H)
P CDCY;: 1.46(d, 1H), 1.68-1.82(m, 2H), 2.02-2.09(m,
7-8 e 048 | 2H), 2.83-2.96 (m, 2H), 3.03(d, 3H),3.44-3.53(m, 2H),
ij (MeOH: | 3.82-3.92(m, 1H),3.87(s, 3H), 6.15-6.23(m, 1H), 6.5
ACOEt | (d, 1H), 6.56(bs, TH), 7.07(cd, 1H), 7.48(d, 2H),
Q =5:95) | 8.08(s, 1H), 8.08-8.10(m, tH), 8.69(d, 1H), 11.0(bs,
oH 1H)
s CDCly 122 (t73H). 1.73-1.85 {m. 2H), 2.00-2.09 (m,

7-9 » 0.4 2H}, 2.81-2.90 (m, 2H), 3.03 (d. 3H), 3.41-3.56 (in,

¢/ (nhexane: | 3H), 3.58 (dd, 2H), 3.58-3.62 (m, 2H), 3.64-3.68 (m,
AcOEt=1:1) | 2H), 3.86 (s, 3H), 6.15-6.24 (m, 1H), 6.50 {dd, TH),
I:P 6.56 (d, 1H), 7.07(dd, 1H), 7.24-7.30 (m, 1H), 7.45-
7.52(m, 2H), 8.08(s, 1H), 8.06-8.08 (m, 1H), 8.69 (d,
TN 1H), 1.0 (bs, 1H)
P CDCls: 1.73-1.85(m, 2H), 2.01-2.10(m, 2H), 2.82-
7-10 ° 0.4 2.90(m, 2H), 3.03(d, 3H), 3.41(s, 3H), 345-3.51(m,
(n-hexane: | 2H), 3.56-3.58(m, 2H), 3.65-3.68(m, 2H), 3.86(s, 3H),
AcOEt=1:1) | 6,14-6.22(m, 1H), 6.50 (dd, 1H), 6.56 {d, 1H),
Q 7.07(dd, 1H), 7.23-7.30(m, 1H), 7.44-7.52(m, 2H),
Oy 8.08(s, 1H), 8.06-8.08(m, 1H), 8.69(d, TH), 11.0(bs,

1H)




Bl

DMSO-dE: 1.78-1.89(m, 1H). 2.13-2.22(m. 1H),

7.27 (m, 1H), 7.43-7.35 (m, 1H), 7.74(dd, 1H), 8.09 (s,

7-11 0.54 2.22(s, 6H), 2.77-2.87(m, 1H), 2.79(d, 3H), 3.04-
(MeOH: | 3.10(m, 1H), 3.23-3.50(m, 3H), 3.75(s, 3H}, 6.11(dd,
N CH,Cly=1:4) | 1H), 6.22(d, 1H), 7.05(dd1H), 7.21-7.32(m, 1H),
(—ZN__ 7.26(d, 1H), 7.70(d, 1H), B.06(s, 1H), 8.08(s, 1H),
d 8.57-8.66(m, 1H), 8.66-8.73 (m, 1H), 11.6(s, 1H)
DMSO-d6: 1.77-1.87(m, 1H), 2.09-2 18(m, 1H),
712 O 0.27 2.35(s, 3H), 2.79(d, 1H), 3.62-3.07(m, 1H), 3.23-
(MeOH: | 3.50(m, 4H), 3.74(s, 3H), 6.09(dd, 1H), 6.20(d, 1H),
Q CH.Cl=1:1) | 7.04(dd, H), 7.22-7.32(m, 1H), 7.26(d, 1H), 7.70(d.
_ 1H), 8.05(s, 1H), 8.08(s, TH), 8.57-8.67(m, 1H), 8.67-
b 8.73 (m, 1H), 11.6(s, 1H)
e CDClg: 1.82-1.74(m, 3H), 1.76-1.85{m, 2H), 2.00-
7-13 ¢ 023 | 2.08(m, 2H), 2.20-2.31(m, 1H), 2.64-2.69 (m, 2H),
(MeOH: | 2.79 (4, 3H), 3.56-4.04(m, 2H), 4.04(s, 3H), 6.49(dd,
AcOEt [ 1H), 8.63(d, 1H), 6.78{bs, tH), 7.07 (dd, 1H), 7.28-
=5:05) | 7.38 (m, 1R), 7.39(d, 1H), 7.74{d, 1H), 8.09-8.11(m,
o 2H), 8.09(s, 1H), 8.60(d, 1H), 8.71(d, TH),11.6(bs,
1H)
‘ DMSO-d6: 1.61-1.48(m, 2H), 1.92-1.82 (m, 2H), 2.14
7-14 e 0.30  |(s, 3H), 241-2.23 {m, 6H, 2.60-2.45 (m, 4H), 267 (t,
(MeOH: [ 2H), 2.79 (d, 3H), 3.75 (s, 3H), 3.71-3.75 (m, 2H),
Q CHaCl=4:1) | 6.48 (dd, 1H), 6.63 (d, 1H), 7.10-7.03 (m, 1H), 7.34-

TN\
Xl

1H). 8.1 (bs, 1H), 8.65-8.56 (m, 1H), 8.75-8.67 {m,
1H), 11.6 (s, TH)




7-15

3

F4

(5

[»]

MS (ESI)

| mfz524,

5268 (M+1)’

DMSO-d6: 2.19-2.37 (m, 4H), 265-2.85 (m, aH),
2.80 (d, 3K, J = 4.5 Hz), 3.15-3.21 (M, 1H), 3.48-3.59
(m, 2H), 3.64-3.67 (m, 1H), 3.72:3.81 (m, 1H), 3.76
(s, 3H), 6.47 (dd, 1H, J = 8.6, 2.5 Hz), 6.65 (d, 1H, J =
2.5 Hz), 7.04-7.10 (m, 1H), 7.28-7.35 (m, 1H), 7.42 (d,
1H, Jd = 8.6 Hz), 7.69-7.74 (m, 1H), 8.09 (s, 1H), 8.12
(s, 1H), B.65-8.63 (m, TH), 8.68-8.73 (m, 1H), 11.60
(s, 1H)

7-16

el

(3

o]

MS (ESH)}
m/z 524,
526 (M+1)°

DMSOd6: 2.19-2.37 (m, 4H), 2.65-2.85 (m, 3H), 2.80
(d. 3H, J = 4.5 Hz), 3.15-3.21 (m, 1H), 3.48-3.59 (m,
2H), 3.61-3.67 {m, 1H). 3.72-3.81 (m, 1H), 3.76 (5.
3H), 6.47 (dd, 1H, J = 8.6, 2.5 Hz), 6.65 (d, 1H, J =
2.6 Hz), 7.04-7.10 (m, 1H), 7.28-7.35 (m, 1H), 7.42 (d,
1H, J = 8.6 Hz), 7.69-7.74 (m, 1H), 8.08 (s, 1H), 8.12
(s, 1H), 8.55-8.63 (m, 1H), 8.68-8.73 (m, 1H), 11.60
{s, 1H)

717

=

L
E3AN

510

DMSO-06: 0.98 (L, 3H), 1.81-1.71(m, 3H), 1.95-1.84
(m, 3H), 2.68-2.63(m, 1H), 2.80 (d, 3H), 3.12-3.08 (m,
4H), 3.28(d, 2H), 3.76(s,3H), 6.50 (dd, 1H), 6.64 (g,
1H), 6.86(bs, 1H), 7.07(dd, 1H), 7.46-7.19 {m, 3H),
7.74 {d. 1H), 8.09(s, TH), 8.15-8.10 (m, 1H), 8.66-
8.58(m, 1H), 8.77-8.70{m, 1H), 11.6(s, 1H)

7-18

L

MS
510

DMSO-d8: 0.98 (t, 3H), 1.81-1.71 (m, 3H), 1.95-1.54
(m, 3H), 2.68-2.63(m, 1H), 2.80 (d, 3H), 3.42-3.08 (m,
4H), 3.28(d, 2H), 3.76(s,3H), 6.50 (dd, 1H), 6.64 (d,
M), 6.85(bs, 1H), 7.07(dd, 1H), 7.46-7.19 (m, 3H),
7.71 (d, 1H), 8.00(s, 1H), B.16-8.10 {m, 1H), 8.66
8.58(rn, 1H), 8.77-8.70(m, 1H), 11.6(s, 1H)
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7-18

0.16
(CH2CI2:M
e0OH=8:1)

1.40-1.53 (m, 2H), 1.72-1.80 (m, 2H), 2.18 (s, 3H),
2.19-2.44 (m, 5H), 2.80 (d, 3H), 3.46 (m, 2H), 3.74 (s,
3H), 6.85 (dd, 1H), 6.91 (d, 1H), 7.07-7.10 (m, 1H),
7.36-7.40 (m, 1H), 7.45-7.49 (m. 1H), 7.73 (dd, TH),
8.12 (s, 1H), 8.18 (s, 1H), 8.61 (d, 1H), 8.72-8.77 (m,
1H), 11.68 (s, 1H)

7-20

Ms : 511

1.25-1.37 (m, 2H), 1.62-1.79 (m, 3H), 1.81-1.8 {m,
2H}. 2.16 (s, 3H), 2.75-2.85 {m, SH), 3.75 (s, 3H), 3.8-
3.88 (m. 2H), 6.45-6.55 (m, 1H), 6.6-6.67 (m, 1H),
7.02-7.12 (m, 1H), 7.26-7.35 (m, 1H), 7.4-7.5 (m, 1H),
7.67-7.78 (m. 1H), 8.1 (s, 1H), 8.19 (brs, 1H) 8.5-8.62
(m, 1H), 8.66-8.8 (m, 1H), 11.6 (s, TH)

7-21

Ms : 526

2.7 (s, 3H), 2.29-2.3G (m, 3H), 2.45-2.56 (m, 4H), 2.7
(t, 2H), 3.76 (s. 3H), 4.08 (L. 2H), 6.52 (dd, 1H), 6.66
(d. 1H), 7.06 (dd, 1H), 7.31 (ad, 1H), 7.45 (d, 1H),
7.71 {dd. 1H). 8.1 (s, 1H). 8.18 (s, 1H), 8.56-8.6 (m,
{H), 8.67-8.75 (m, 1H), 11.8 (s, 1H)

Ms : 482

2.24 (s, 3H), 2.42-2.5 (m, 4H), 2.8 (d, 3H), 2.94-3.0
(m. 4H), 3.74 (s. 3H), 6.65 (dd, 1H), 6.83 (d, 1H),
7.07-7.14 {m, 1H). 7.34-7.4 (m, 1H), 7.45 (d, 1H),
7.73 (dd, 1H), 8.14 (s, 1H), 8.18 (s, 1H), 8.61 (0d,
1H), 8.7-8.77 (m, 1H), 11.7 (s, 1H)

7-23

Ms : 482

1.67-1.76 (m, 1H), 2.0-2.1 (m, 1H), 225-2.31 (m, 3H),
2.8 (d, 3H), 2.85-2.81 (m, 1H), 3.04-3.12 (m, 1H),
3.14-3.3 (m, 3H), 3.7 (s, 3H), 6.26 (dd, 1H), 6.91 (d,
1H), 7.01-7.04 (m, 1H), 7.07 {dd, 1H), 7.32 (&d, 1H),
7.72 (d, 1H), 8.14 (s, TH), 8.17 (s, 1H), 8.63 (d, 1H),
8.7-8.78 (m, 1H). 11.6 (s, 1H)
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7-24

Ms : 650

1.35-1.57 (m, 8H), 1.7-1.78 (m, 2H), 2.81 (d, 3H),
3.46-3.52 (m, 2H). 3.74 (s, 3H), 6.85 (dd, 1H), 6.91 (d,
1H), 7.05-7.12 (m, 1H), 7.34-7.42 (m, 1H), 7.46 (d,
1H), 7.73 (dd, 1H), 8.1 (s, TH), 8.18 (s, 1H), 8.62
{dd, 1H),8.71-8.78 (m, 1H), 11.7 (s, 1H)

536
M1}

DMSO-d6: 1.48-1.58(m, 2H), 1.65-1,72(m, 4H), 1.90-
1.97(m, 2H), 2.07-2.14(m, 1H), 2.48-2.55(m, 4H),
2.70-2.77(m, 2H), 2.79(d, 3H), 3.60-3.65(m, 2H),
3.75(s, 3H), 6.48(dd. 1H), 6.83(d, 1H), 7.03-7.08(m,
1H), 7.28-7.34(m, 1H), 7.39(d, 1H), 7.71(dd, 1H),
8.09(s, 1H), 8.11(s, 1H), 8.55-8.65(m, 1H), 8.69-
8.73(m, 1H), 11.59(s, 1H) '

7-26

/

R eaave

Nemaf

468
M+

DMSO-d6: 2.80(d, aH), 2.84-2.89(m, 4H), 3.04-
3.08(m, 4H), 3.76(s, 3H), 6.47(dd.1H), 6.62(dd, 1H),
7.04-7.10(m, 1H), 7.28-7.35(m, 1H), 7.40{(d, 1H), 7.69
-7.73(m. 1H), 8.09(s, 1H), 8.12(s, 1H), 8.55-8.63(m,
1H), 8.68-8.73(m, 1H), 11.59(s, 1H)

(an aliphatic NH is hidden)

7-27

393
[M# 1+

DMS0-d6: 2.80(d, 3H), 6.64-6.67(m, 1H), 7.01-
7.08(m, 2H), 7.15(d, 1H), 7.24-7.2(m, 2H), 7.44(d,
1H), 7.69:7.73(m, 1H), 8.20(s, 1H), 8.65-8.73(m, 2H),
9.15(s, 1H), 11.06(s, 1H), 11.63(s, 1H)

7-28

15

407
M+ 13+

DMSO0-d6: 2 81(d, 3H), 3.79(s, 3H), 6.67(d, 1H), 7.05-
7.10(m, 1H), 7.12(d, 1H), 7.17(d, 1H), 7.23(d, 1H),
7.25-7.30(m, 1H), 7.50(d, 1H), 7.70-7.73(m, 1H),
8.20(s, 1H), B.67(d, 1H), 8.70-8.75(m, $H), 9.97(s,
1H), 11.64(s. 1H)




729 DMSO-d6: 2.80(d, 3H), 2.91-2.99(m, 4H), 3.65-
@ 492 3.81(m, 2H), 3.82-3.85(m, 2H), 4.12(s, 3H), 6.58(d,
" M+1)+ | 1H), 6.90(d, 1H), 7.05-7.09(m, 1H), 7.14(d, TH), 7.22-
\ 7.28(m, 1H), 7.30(d, 1H), 7.70(dd, 1H), 8.16(s, TH),
O 8.63-8.67(m, 1H), 8.68-8.72(m, 1H), 9.06(s, 1H),
o 11.64(s, 1H)
P DMSOde: 2.02 (5, 3H), 2.80 (d, aH), 2.82-2.62 (m,
7-30 /@’ ° MS | 2H), 2.82-3.01 (m, 2H), 3.44-3.53 (m, 4H), 3.76 (s,
O miz | 3H), 6.68 (dd, 1H), 6.95 (d, 1H), 7.09 (dd, 1H), 7.35-
N 510 7.40 (m, 1H), 7.50 (brs, 1H), 7.73 (0, 1H), 8.15 (s,

1H), 8.19 (s, 1H), 8.5 (d, 1H), 8.85-8.76 {m, 1H),
11.66 (s, 1H).

The following 2-[{5-Bromo-2-{substituted phenylamino}-pyrimidin-4-viamino]-N-ethyl-benzamide
are prepared from 2-(5-bromo-2-chloro-pyrimidin-4-ytamino}-N-ethyl-Denzamide and the
corresponding andline following the procedure of Exampie 7A

:I‘lt

e
i
Expt Rx Rf (solvent) | NMR
No. or MS
DMSO-d6: 2.80(d, 3H), 2.86(t, 4H), 3.85 (m, 4H), 3.75
81 b’o“ 0.27 {s, 3H), 6.84 (dd, 1H), 6.94 (d, 1H), 7.11-7.08 (m, 1H),
N (n-hexane: |7.38-7.34 (m, 1H), 7.47-7 46 (m, 1H), 7.70 (dd, 1H),
o/ ACOEt=1:2) | 8.1 (s, 1H), 8.26 (s, 1H), 8.51-8.49 (m, 1H), 8.72-

8.71 (m, 1H), 11.41 (s, 1H)
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DMSO-d6: 2.79 (d, 3H, J = 4.04 Hz), 3.10-3.20 {m,

82 miz 513, | 4H), 3.77 (s, 3H), 3.70-3.80 (m, 4H), 6.45-6.55 (m,
515 (M+1) | 1H), 6.63-6.69 (m, 1H), 7.05-7.10 {m, 1H), 7.28-7.34
’j (m, 1H), 7.40-7.45 {m, 1H), 7.65-7.70 (m, 1H), 8.13
[o (s. 1H), 8.16 (s, 1H), 8.50-8.56 (m, 1H) 8.65-8.72 (m,
1H), 11.40 (s, 1H)
_ P DMSO-d6: 2.80(d, 3H), 3.83(s, 3H), 4.11(t, 2H),
83 /@f 048 | 6.82(ddd, 1H), 7.03(dd, TH), 7.15(dd, 1H), 7.44(dd.
E {n-Hexane: | 1H), 7.73(d, 1H), 7.93{dd, 1H), 8.13{s, 1H}, 8.33 (s,
ACOEt=4:1) | 1H), 8.50(d, 1H), 8.70-8.77(m, 1H), 11.3(s. TH).
2.79 (d, 3H), 3.70 (s, 3H), 6.75 (ddd, 1H), 7.0 {dd,
84 o MS 1H), 7.05-7.12 {m, tH), 7.3-7.36 (m, 1H), 7.62 (dd,
446,448 | 1H), 7.69 {dd, 1H), 8.2 (s, TH), 8.29 {s, 1H), 8.45 (d,

1H), 8.66-8.73 (m, 1H), 11.4 (brs, 1H).

The following 2-[5-Chioro-2-(substituted phenylamino)-pyrimidin-d-ylaming}-N-sthyl-benzamide

are prepasd from  2-{2 5-Dichloro-pyrimidin-4-ylamino-N-ethyt-benzamide

and the

corresponding anlline folldMng the procedure of Example 7A

-~
{ ] Y
~ L
Expl Rx Rf (solvent} | NMR (400MHz) , & {(ppm)
No. or MS
o CDCl: 1.27 {t, 3H), 3.10-3.15 {m, 4H), 3.47-3.58 (m,
81 0.35 2H), 3.85-3.93 (m, 4H), 3.89 (s, 3H), 6.08-6.17 (m,
(r~hexane: | 1H), 6.48 (dd, 1H}, 6.53 (d, 1H), 7.05-7.11 (m, 1H),
ACDE=1:2} | 7.42-7 53 (m, 2H), 8.08 (s, 1H}, 8.12 (d, 1H), 8.67 (d,

1H), 10.94 (brs, 1H).
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9-2

O
A

MS (ESI)
m/z 497,
499 (M+1)°

CDCly: 1.26 (t, 3H, J = 7.56Hz), 2.37 (s, 3H), 2.57-
262 (m, 4H), 3.16-3.20 (m, 4H), 3.49 (dq, 2H, J =
7.56, 1.52 Hz), 3.87 (s, 3H), 6.11-6.16 (m, 1H), 6.49
(dd, 1H, J = 8.56, 2.52 Hz), 6.55 (d, 1H, J = 2.52 Hz),
7.05-7.10 (m, 1H), 7.23 (s. 1H), 7.41-7.50 {m, 2H),
8.07 (s, 1H), 8.08 (d, 1H, J = 8.66Hz), 8.65-8.69 (m,
1H), 10.93 (s, 1H)

O

mfz 564,
566 (M+1)°

DMSO-d6: 1.26 (t, 3H, J = 7.56H2), 1.40-1.50 (m,
2H), 1,56-1.64 (m, 4H), 1.67-1.82 (m, 2H), 1.88-1.97
(m, 2H), 2.33-2.44 (m, 1H), 2.62-2.57 (m, 4H), 2,63~
2.73 (m, 2H), 3.51 (dq, 2H, J = 7.56, 1.52 Hz), 3.62-
3.69 (m, 2H), 3.86 {s, 3H), 6.10-6.15 (m, 1H), 6,48
(dd, 1H, J = 8.56, 2.52 Hz), 6.55 (d. 1H, J = 2.52 Hz),
7.05-7.10 (m, 1H), 7.23 (s, 1H), 7.43-7.50 (m, 2H)
8.05-8.11 (m, 1H), B.07 (s, 1H), 8.85-8.69 (m, 1H),
10.91 (s, 1H)

A

0.39
(MeOH:
CHCh=1:4)

DMSO0-a6: 1.19 (1, 3H), 1.52-1.68 (m, 2H), 1.71-1.79
(m, 4H), 1.92-2.05 (m, 2H), 2.12-2.23 (m, 1H), 2.76-
2.85 {m, 2H), 3.65-3.73 (m, 2H), 3.82 (s, 3H), 6.54
(dd, 1H), 6.89 (d, 1H), 7.13 (m, 1H), 7.45 (d, TH), 7.79
(dd, 1H), 8.15 (s. 1H), 8.15-8.18 (m, 1H), 8.60-8.68
(m, 1H), 8.74-8.83 (m, 1H).

85

aVale
A\

z

/\
_/

O

Rf
(Hexane:
AcOEt =

1:2):
0.30

CDCI3: 1.27 (1, 3H), 3.08-3.14 (m, 4H), 3.52 (q,2H).
3.71-3.80 (m, 7H), 6.05-8.18 (m, 1H), 6.47 (dd, 1H),
6.53 (dd, 1H). 7.08 {dd, 1H), 7.41-7.53 (m, 2H), 8.08
(s, 1H), 8.12 (d, 1H), 8.87 {d, 1H), 10.94 (s, TH).
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DMSO: 1.11 (t, 3H), 1.60-1.69 (m, 1H), 1.88-1.96 (m,

Rf
9-6 o (AcOEtMe | 2H), 218 (5. 3H), 2.55-2.68 (m, 2H), 3.30-3.45 (m,
OH=4:1) | 2H), 3.75 (s, 3H), 4.334.43 (m, 1H), 6,54 (dd, 1H),
0.050 | 6.65(d, 1H), 7.07 (dd, 1H), 7.30 (dd. 1H), 7.43 (d.
0 1H), 7.71 (dd, 1H), 8.11 (s, 1M), 8.20 (s, 1H), 8.54
ﬁj (br.d, 1H), B.75 (dd, 1H), 11.49 (s, 1H).
ris
CDCI3: 1.34 {t, 3H), 1.62-1.68 {m, 2H), 1.83-2.18 (m,
&7 b/"\ 0.44 8H), 2.37-2.40 (br, 2H), 2.74-2.86 (br, 3H), 3.20-3.23
Q (CH2ZCIZM | (m, 28), 3.34 (br, 2H), 3.53 (g, 2H), 3.86 (s, 3H), 6.47
O eOH=8:2) | (dd, 1H). 6.76 (4, 1H), 7.04-7.08 {m, 1H), 7.30 (ud,
1H), 7.53 (s, tH), B.00 (d, 1H), 8.13-8.17 (m, 1H),
8.22 (d, 1H), 8.42-8.53 (br, 1H). 10.91 (s, 1H), 11.59-
11.75 (br, 1H)
The foliowing 2-5-Chioro-2-(substituted phenylamino}pyrimidin-4-ylamino]-6,N-dimethyl-

benzamide are prepared from 2-{2,5-Bichloro-pyrimidin-4-vlamino}-6, N-dimethyl-benzamide and
the comesponding anfine following the procedure of Example 7A

S
l/‘
R
Rx

No.

Identification




- B0 -

101

Q

/

-

O

o

!

NMR (400MHz, DMSO-d6, &): 1.56-1.68(m, 2H), 1.87-1.96(,
2H), 2.13-2.22(m, 2H), 2.18(s, 3H), 2.18(s, 3H), 2.29(s. 3H), 2.57-
2.65(m, 2H), 2.76(d, 3H), 3.75(s, 3H), 4.29-4.37(m, 1H), 6.45(dd,
1H), 8.64(d, 1H), 6.98(d, 1H), 7.18(dd, 1), 7.47(d, 1H), 7.89(d,
1H), B.02(s, 1H), 8.07 (s, 1H), 8.37-8.43(m, 1H), 8.49(s, TH).

RF: 0.39 (MeOH: CH:Cl,=1:4).
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o
\

OO

NMR (400MHz, DMSO-d8, 8); 1.35-1.42 (m, 2H), 1.45-1.60 (m,
6H), 1.75-1.85 (m, 2H), 2.29 (s, 3H), 2.30-2.35 (m, 1H), 2.43-2.50
(m, 4H), 2.57-2.66 (m, 2H), 2.76 (d, 3H, J = 5.0Hz), 3.65-3.74 (m,
2H), 3.76 (s, 3H), 6.40 (dd, 1H, J = 9.0, 20 Hz), 6.50{d. 1H, J =
2.0 Hz), 6.98 {d, 1H. J = 7.6 Hz), 7.20 (dd, 1H, J = 7.6, 7.6 Hz),
7.43(d, 1H, J = 9.0 Hz), 7.91-7.94 (m, 1H), 7.93 (s, 1H), 8.06 (5.
1H), 8.36-8.42 (m, 1H) 8.47 (5. 1H).

MS (ESI) m/z 564, 566 (M+1)°

10-3

/O

m
R

DMSO-d6: 2.29(s. 3H), 277(d, 3H), 3.07-3.11(m, 4H), 3.73-
3.76(m, 4H), 3.77(s, 3H), 6.41(dd, 1H), 6.63(d, 1H}, 7.00 (d, 1H),
7.21(dd, 1H), 7.48(d. 1H), 7.93(d, 1K), 7.96(s, 1H), B.07(s, 1H),
8.37-8.42(m, 1H), 8.49(s, 1H).

MS m/z 483 [M+1]*

The following 2{5-Chioro-2-(substibuited phanylamino}-pyrimidin4-ylamino}-5-fluoro-N-methyl-

benzamide

are prepared frem  2-(2,5-Dichloro-pyrimidin-4-damino-5-fluoro-N-mathyi-

benzamide and the cormesponding aniline following the procedure of Example 7A

No.

Identification




BT -

NMR (400MHz, DMSG-d8, 5); 2.75(d, 3H), 3.10-3.15(m, 4H),
3.74-3.78(m, 7H), 8.50(dd, 1H), 6.66(d, 1H), 7.13-7.20 (m,
1H), 7.41(0, 1R), 7.57(dd, 1H), B.09(s, 1H), 8.14(s, 1H), B.55-
8.65(m, 1H), 8.75-8.82(m, 1H), 11.39(s, 1H).

MS (ESI): mvz 487, 489 (M+1).

=}
\

/T
o/

NMR (400MHz, DMSO-d6, ) 1.68-1.33 (m, 8H), 1.83-1.73
{m, 2H), 2.35-2.60 (m, 1H), 2.62-2.74 (m, 2H), 2.67 (1, 2H),
2.74 (d, 3H), 3.25-3.38 (m, 4H), 3.76 (s, 3H), 3.83-3.71 (m,
2H), 6.48 (dd, 1H), 6.49 (dd, 1H), 6.63 (d, 1H), 7.15 (dd, 1H),
7.36 (d, 1H), 7.57 (dd, 1H), 8.08(s, 1H), 8.12(s, 1H), B.65-
B.55 (m, 1H), 8.78(d, 1H), 11.39 (s, 1H)

MS (ESI): m/z 568, 570 (M+1)

11-2

O%C%Qo\—

DMSO-d6: 2.80(d, 3H), 3.78(s, 3H), 6.64(d, TH), 7.05-7.20(m,
3H), 7.23(d, 1H), 7.42-7.49(d, 1H), 7.57(dd. 1H), 8.20(s, 1H),
8.62-8.89(m, 1H), 8.75-8.82(m, 1H), 9.17(s, 1H), 11.43(s,
1H).

MS miz 425 M+1]"

DMSO-d6: 2.06(s, 3H), 2.75(d, 3H), 3.10-3.14(m, 2H), 3.15-
3.19(m, 2H), 3.55-3.62(m. 4H), 3.77(s, 3H), 6.52(dd, 1H),
6.69(d, 1H), 7.16-7.23(m, 1H), 7.43(d, 1H), 7.58(dd, 1H),
8.10(s, 1H). 8.14(s. 1H), B.56-8.85(m, 1H), 8.75-8.81(m, 1H),
11.39(s, 1H). '

MS miz 5268 [M+1]"

11-3

378

i14

O

12-1 Preparation of 7-[S-Chlora-2-{2-methoxy-4-morpholin-4-vl-phenylamino)}-pyrimidin—4-
viamino}-2-methvi-2, 3-dihvdrodscindol-1-one

8 i ure for 7-(25D imidin-4-ylamino}-2-methyi-2,3-di isolndol-1~
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N-Methyl-7-nirfo-2, 3-dihydroisaindoie-1-one. At room temperature, a solution of methyl 2-
bromomethyl-B-nitrobenzoale {1.26 g, 4.63 mmol} in THF (13 mlL} is treated with 2M soln. of
methylamine in THE (14 mL), stired for 5 h, diluted with EtOAc (100 mL), washed with sat
aqueous solution of NaHCO3 {15 mlL) and brine (15 mL), dried (MgSQ4), and evaporated. A
fiash chromatography (30 g of silica gel; CHoClo/EtOAC 1:1) gives N-Methyl-7-nirto-2,3-
dihydroisoindole-1-one (0.561 g, 2.92 mmol) in 83%. Yellow solid. Ry (CH2Clo/EOAC 1:1) 0.46.

TH-NMR (400 MHz, CDCl3) 321 (s), 444 (), 763 -7.69{m, 2H), 7.70—-7.75 (m, 1 H).
7~Amino-N-methyt-2, 3-dihydroisoindole-1-one. At room temperature; a solution of N-Methyl-7-
nirto-2,3-dihydroiscindole-1-one (561.0 mg, 2.92 mmol) in EtOAc (8.4 ml) is treated with
SnCl»2H50 (2.68 g}, stimed at 80°C under refiux for 5 h, and treated with 30 mL of 5N NaOH
at 0°C. After the both layers are separated, the aqueous layer is extracted with E1OAG (2 x 8
mL), the combined extracts are washed with brine (5 ml.), dried (MgS04), and evaporated fo
give 7-Amino-N-methyl-2,3-dihydroisoindoie-1-one (455.8 g, 2.67 mmol) in 96%. Yellow solid.
Ry {CHoCIo/EOAC 1:1) 0.53. TH-NMR (400 MHz, CDCl3) 3.12 (8), 4.28 (5), 5.20 (br. 8), 6.56 (d,
J=8.0),6.68 (d, J = 8.0), 7.21 (dd, J= 8.0, 8.0).

7-(4-Amirio-2, S-dichioropyrimidin-4-yl)amino-N-methyl-2,3-dihydrolspindole-1-one. At 0°C, a
solution of 7-Amino-N-methy!-2,3-dihydroisoindole-1-one (232.6 mg, 1.43 mmaol) in DMF (2.0
ml} is treated with 60% NaH (88.8 mg), stirred at the sama ternperature for 1.5 h, treated with a
solufion of 2,4,5-richiropyrimidine (0.557 g) in DMF (3.5 mL}, stimed for 1 k, and wamed to
room lemperature. Afler furthermore stiming for 13 h, the mixture is treated with sat. aqueous
NH4C! (6 mlL), and the resulting brown precipitates are collected by a filiration, followed by
washing with H>O, hexane, and CH3CN fo glve 7-(4-Amina-2,5-dichloropyrimidin-4-ylyamino-N-
methyl-2, 3-dihydroisoindole-1-one (1302 g, 0416 mmol) in 26%. Brown solid. Ry
(CHGI/EIOAC 1:1) 0.50. TH-NMR (400 MMz, CDCl3): 3.22 (), 4.43 (s), 7.15 (d, J = 8.0), 7.59
{dd, J= 8.0, 8.0), 8.24 (s), 8.71 (d, J= 8.0), 11.05 {br. s).
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NO, NO, N,
CO,I'- :::b T ot m?:o. et
T N-—-Me T N-—Me
CH,Br

The following 7-[5-Chloro-2-{substuted phenylamino}-pyrimidin-4-ylamino]-2-metiyl-2,3-
dilydro-isdindol-1-one are prepared from 7-(2,5-Dichloro-pyrimidin<4-ylamino)-2-methyl-2,3-
dihydro-iscindol-1-one and the comresponding anliine following the procedure of Example 7A.
7-{5-Chlorg-2-{2: ino}-pyrimidin-4- 0]-2- 2.3
ditwdro-isoindoli-1-one

'H-NMR (400MHz, DMSO-d8, 8): 3.07 (s, 3H), 3.13-3.17 {m, 4H), 3.75 (s, 3H), 3.34-3.78 (m,
4H), 4.46 (s, 2H), 6.64 (dd, TH, J = 8.6, 2.5 Hz), 6.67 {d, 1H, J = 2.5 Hz), 7.15(d, 1H, J = 7.8
Hz), 7.25-7.34 (m, 1H) 7.36 (d, 1H, J = 8.6 Hz), 8.43 (s, 1H), 8.36 (s, 1H), 8.37-8.50 (m, 1H)
10.57 (s, 1H). MS (ESI) m/z 481, 483 (M+1)*

The following7-(5-Chloro-2-(subst. phenylamino)-pyrirnidin-4-ylamino)-2-methyl-2,3- dihydro-
tsoindol-1-ones are prepared from 7<2,5-Dichloro-pyrimidin-4-yiamino)- 2-methyl-2,3-dihydro-
isoindol-1-one and the comesponding ardiine folowing the procedure of Example 2:



lExpl Rx Mass(m/z) NMR (400MHz) & {ppm)
No.
12-2 DMSO-d6: 2.24(s, 3H), 2.45-2 50(m,4H), 3.07(s, 3H),
0 494 3.15-3.19(m, 4H), 3.74(s, 3H), 4.46(s, 2H), 6.52(dd,
¢/ M+1]” | 1H), 6.66(d, 1H), 7.15 (d, 1H), 7.25-7.36(m, 2H),
8.12(s, 1H), 8.35(s, 1H). 8.35-8.45(m, 1H), 10.57(s,
)
!
123 . DMSO-d6: 1.48-1.67(m, 2H), 1.83-1.88(m, 2H), 2.83-
@f = 495 2.90(m, 2H), 3.07(s, 3H), 3.51-3.60(m, 2H), 3.61-
X Me1]* | 3.70(m, 2H), 3.73(s, 3H), 4.46(s, 2H), 4.6%(d, 1H),
6.52(dd, 1H). 6.64(d, 1H), 7.14 (d, 1H), 7.25-7.35(m,
<;| 2H), 8.12(8, 1H), B.33(s, 1H), B.35-8.45(m, 1H),
bs 10.57(s, 1H)
124 DMSO-d6: 1.48-1.5%m, 2H), 1.83-1.88(m, 2H),
@A 577 2.14{s, 3H), 2.25-2.39(m, 4H), 2.42-2.60{m, 5H), 2.66-
(M | 2.73(m, 2H),3.07(s, 3H), 3.73-3.77(m, 2H), 3.74(s,
3H), 4.46(s, 2H), 6.52(dd, 1H), 6.64(d, 1H), 7.14 (d.
Q 1H), 7.25-7.34{m, 2H), 8.12(s, 1H), 8.34(s. 1H), 8.35-
Q 8.45(m, 1H), 10.57(s. 1H)
|
125 DMSO-d6: 1.35-1.65(m, 8H), 1.73-1.85(m, 2H), 2.40-
562 2.59(m, TH), 3.08(s. 3H), 3.52-3.61(m,2H), 3.73(s,
M#AT" | 3H), 4.47(s, 2H), 6.72(dd, 1H), 6.94(d, 1H), 7.17(d,

1H), 7.34-7.39(m, 2H), 8.21(s, 1H), 8.37(s, 1H), 8.45-
8.53(m, 1H), 10.84(s, 1H)
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MS

536

DMSO-d: 2.19-2.42 {m, 4H), 2,65-2.89 {m, 3H), 3.07
(s, 3H), 3.11-3.30 (m, 1H), 3.48-3.81 (m, 2H), 3.62-
3.71 (m, 1H), 3.75 (s, 3H), 3.75-3.863 (m, 2H), 4.47 (s,
2H), 6.48-6.52 (m, TH), 6.66 {d, 1H), 7.15 (d, 1H),
7.26-7.37 (m, 2M), 8.13 (s, 1H), 8.35 (s, tH), 8.42
(brs, 1H), 10.57 (s, 1H).

The following 7-(5-Chioro-2-(subst. phenyiamino} -pyrimidin-4-yiamino)-2-ethyh-2,3-
dihydroisoindol-1-ones are prepared from 7-(2,5-Dichloro-pyrimidin-4-ylamino}- 2- ethy-2,3-
dihydro-isoindol-1-one and the comesponding anitine following the procedure of Example 2:

a 2
| =
Q 1
Rx
/——N
Expl RX Mass(m/z) NMR (400MHz)  {ppm)
No.
131 DMS0-d6: 1.19(t, 3H), 2.24(s, 31}, 2.47-251(m, 4H),
~ 508 | 3.15-3.21(m, 4H), 3.54{q, 2H), 3.74(s, 3H), 4.48(s,
M+ | 2H), 6.54(dd, 1H), 6.65(d, 1H), 7.16 (0. 1H), 7.26-

-

7.38(m, 2H), B.12(s, 1H), 8.34(s, 1H), 8.37-8.48(m,
TH), 10.58(s, 1H)

Example 7B: 2{5-Chiorc-2-{2-mathoxy-{-morpholin-4-v-phenvlamino}-pyrimidin-4-yiaminol N-

-beizami

altemal

Example 7A

To a suspension of 2{5-chloro-2-{2-methoxy-4-morpholin-d-yi-phenylamina}-pyrimidin-4-
ylamine]-banzoic acld (5.5 g, 121 mmol) in 100 mL of THF ars added Et;N (2.06 mi_, 14.8
mmol) and isobuty! chlaroformate (1.7 mi., 12.8 mmol) at -5°C. After stiming at the same
temperature for 30 min, the reaction mbdure is further stired at room temperature for 1 hour
and then H;0 is added to the reaction mixture. The resulting precipitate Is collected by fittration,
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washed with HO, and dried under reduced pressure to give an intermediate (4.80 g) (10.96
mmot, 81%) as yellow sdig.

NMR (400MHz, DMSC-dg, 5): 3.10-3.20 (m, 4H}, 3.70-3.80 {m, 4H), 3.83 (s, 3H), 6.33 (dd, 1H,
J=9.08, 2.0 Hz), 6.70 (4, 1H, J= 2.0 Hz), 7.49-7.54 (m, TH), 7.67 (d, 1H, J = 8.56 Hz), 7.89 (s,
TH), 7.85-7.95 (m, 1H), 8.23 (d, 1H, J = 3.08 Hz), 8.26 (d, 1H, J = 8.56Hz), 12.60 (s, 1H).

To a 1M solution of methylarnine in THF (560 pt, 0.56 mmol) is added 82 mg of the oblained
intermadiata (0.187 mmof) followed by 1M solution of NaHMDS in THF (560 !, 0.56 mmol)
dropwisa. After the reaction mixture is stirred for 10 minutes, 5 mL of H;O & added and
extraction is performed with AcOEL The organic layer is washed with brine, dried over Na,S0,,
concenirated under reduced pressure, and purified by silica gel column chromategraphy
(Hexane: ACOE=1:1 to AcOE) to give the title compound as a pale yellow sofid. Data are given
In Example 7A.

By repeating the proosdures described above ‘uslrlg appropriate starting materials and
conditions the follewing compounds are obtained as identified helow.

5
()

4

Ry Rf (solvent} | NMR (400MHz) ,.6 (ppm)}
No. or MS
CDCly: 3.02-3.19 (m, 10H), 3.83-3.81 (m, 4H), 3.87 (s,
14-1 0.10 3H), 6.45 (dd, 1H), 6.52 (d. 1H), 7.08-7.14 (m, 1H),
{n-hexane: | 7.29 (m, 1H), 7.31 (dd, 1H), 7.38-7.45 {m, 1H). 8,06
AcOEt=1:1} | (s, 1H). 8.14 {d. tH), 8.39 (d, 1H), 8.97 (s, 1H).
CDCl- 1.27 {(d, 6H), 3.09-3.16 (m, 4H), 3.81-3.92 (m,
14-2 0.36 4Hj), 3.89 (s, 3H), 4.26-4.37 (m, 1H), 5.93-5.98 (m,
(n-hexane: | 1H), 6.48 (dd, 1H), 6.53 (d, 1H), 7.05-7.11 {m, 1H]),
ACOER=1:2) | 7.42-7.49 {m, 2H), .08 (s, 1H), 8.12 (d, 1H), 8.65 (d,
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iH), 10.88 (br.s, 1H).

14-3 DMSO-d6: 2.79(d, 3H), 3.08-3.14(m, 4H), 3.74-
505 3.77(m, 4H), 3.75(s, 3H), 6.49(dd, 1H), 6.65(d, 1H),
~ [M+1]+ | 7.30 (d. 1H). 7.84(dd. 1H), 8.12(s, 1H), 8.40(s, 1H),
8.65-8.79(m, 2H), 11.39(s, 1H)
¢
14-4 " DMSO-d6: 2.70-2.75(m, 2H), 3.04-3.08(m, 2H), 3.12-
466 3.18(m, 4H), 3.74-3.80(m, 4H), 3.75(s, 3H), 6.54(dd,
‘O M+1]+ | 1H), 6.67(d, 1H), 7.14 (d, 1H), 7.34{d, 1H), 7.37-
7.44(m, 1H), B.17(s, 1H), 8.35-8.50(m, 1H), B.44(s,
1H), 10.59(s, 1H)
0 Rf (Hexane | DMSO: 1.18 {t, 3H), 3.11-3.21 (4, 4H), 3.30-3.60 (m,
WE [~ : 2H), 3.71-3.85 {m, 7H), 6.50-6.58 (m, 1H), 6.71 (d,
N AcOEt=1:2) | 1H), 7.17-7.26 (m, 1H), 7.46 (d, 1H), 7.64 (dd, 1H),
10.31 | 844 (s, 1H), 8.19 (s, 1H), 8.57-8.68 (m, 1H), 8.80-
8.87 (m, 1H), 11.36 (s. 1H).
Rf (Hexane | DMSO: 1.71-1.92 (m, 2H), 1.92-2.06 (m, 2H), 3.08-
146 ; 3.14 (m, 4H), 3.48-3.57 (m. 2H), 3.83-3.75 (m, 2H),
O AcOEt=1:1) | 3.84-3.90 (m, 7H), 6.47 (dd, 1H), 6.53 (d, 1H), 7.08
:0.051 | (ddd, 1H), 7.25-7.28 (m, 1H), 7.38-7.44 (m, 1H), 8.06
(s, 1H), 8.15 (d, 1H), 8.45 (dd, 1H), 9.60 (s, 1H).
14.7 TH-NMR (400MHz, 6 ppm, CDCL): 3.04-3.10 (m, 4H),

3.10-3.16 (m, 4H), 3.63-3.68 (m, 4H), 3.85-3.90 (m,
7H), 6.46 (dd, 1H), 6.53 (d, 1H), 7.20-7.25 (m, TH),
7.33 (brs, 1H), 7.56-7.62 (m, 1H), 7.85 (dd, 1H), 8.03
(d. 1H), 8.12 (s, 1H), 8.57-8.61 {m, 1H), 8.30 (s, 1H).
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The following 2-(5-Chloro-2-(subst. phenylamino)-pyrimidin-4-ylamino)-N-methyl-5- pyrrofidin-1-
ytbenzamides are prepared from 2-(5-Chioro-2-methyl-pyrimidin-4- ylamino}-N-methyl-5-
pyrrolidin-1-yl-benzamide and the corresponding aniline following the procedure of Example 2:

\gf“ T
b

S

Expl RX Mass(m/z) NMR (400MHz) 5 (ppm)
No.
151 ) DMSO-d6: 1.54-1.99(m, 4H), 2.23(s, 3H), 2.43-
=~ 551 2.48(m, 4H), 2.78(d, 3H), 3.11-3.17(m, 4H), 3.22-
MeT | 3.29(m, 4H), 3.76(s, 3H), 6.46(dd, 1H), 8.48-6.53(m,
. 1H), 6.63(d, 1H), 6.79(d, 1H), 7.44(d, 1H), 7.89(s.
("j 1H), 7.98(s, 1H), 8.24(d, 1H), 8.60(d, 1H), 10.88(s,
| 1H)
152 DMSO-36: 1.60-1.70{m, 2H), 1.90-2.00(m, 6H), 2 12-
o~ 566 2.20(m, 2H), 2.18(s, 3H), 2.60-2.65(m, 2H), 2.78(d,
M+1]" | 3H), 3.22-3.28(m, 4H), 3.75(s, 3H), 4.25-4.37(m, 1H),

6.49-6.55(m, 2H), 6.62(d, 1H), 6.80(d, 1H), 7.63(d,
1H), 7.90(s, 1H), 8,00(s, 1H), 8.24(d, 1H), 8.58-
8.63(m, 1H), 10.88(s, 1H)
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16-3

()

M)

DMSO-d6: 1.94-1.99(m, 4H), 2.78(d, 3H), 3.09-
3.15(m, 4H), 3.22-3.27(m, 4H), 3.73-3.77{m, 4H),
3.76(s. 3H), 6.47(dd, 1H), 6.47-6.53(m, 1H), 6.65(d,
1H), 6.79(d, 1H), 7.47(d, 1H), 7.90(s, 1H), 7.89(s. 1H),
8.24(d, 1H), 8.60(d. 1H). 10.88(s, 1H)

The following 2-I5-Chloro-2-(4-fluoro-2-methoxy-phenylamino)-pyrimidin-4- ylamino]-5-subst.-
N-methyl-benzamide are prepared from the corresponding aniline foliowing the procedure of

Exampie 2
\
| o
™ o'\\
H
¥
Expl Ry Mass(m/z) NMR (400MHz) & (ppm)
No.
161 I DMSO-d6: 2.7Hd, ), 3.11-3.15{m, 4H), 3.74
E "j 487 3.84(m, 4H), 3.81(s, 3H), 6.78(ddd, 1H), 6.95-7.05(m,
& (M+1]" | 2H), 7.24(d, 1H), 7.72(dd, 1H), 8.08(s, TH), 8.09(s,
1H), 8.33(d, 1H), 8.63-8.73(m, 1H), 11.17(s, 1H)
16-2 | DMSO-d6; 2.24{s, 3H). 2.45-2.52{m, 4H),2.79{d, 3H),
[:j 500 | 3.13-3.18(m, 4H), 3.81(s, 3H), 6.75(ddd, 1H), 6.94-
1 (M+1]" | 7.02(m, 2H), 7.20(d, 1H), 7.73(dd, 1H), 8.03-8.11(m,
2H), 8.30(d, 1H), 8.60-8.70(m, 1H), 11.14(s, 1H)
16-3 l DMSO-d6: 2.79(d, 3H), 3.80-3.81(m, 6H), 6.75(dad,
o 432 1H), 8.90-7.02(m, 2H), 7.27(d, 1H), 7.67(dd, 1H),
| M+1T | 8.10(s, 1H), 8.18(s, 1H), B.39(d, 1H), B.70-8.76(m,

1H), 11.20(s, 1H)




= 0=

DMSO-d6: 1.35-1.62(m, 8H), 1.78-1.85(m, 2H), 2.30-

16-4 ]
O 568 | 2.40(m, 1H), 2.41-2.52(m, 4H), 2.60-2.70(m, 2H),
@

M1 | 2.78(d, 3H), 3.70-3.80(m, 2H), 3.81(s, 3H), 6.75(ddd,
1H), 6.95-7.02(m, 2H), 7.20(d, 1H), 7.72(dd, 1H),
8.05-8.08(m, 2H), 8.28(d, 1H), 8.63-8.68(m, 1H),
11.12(s. 1H)

Example 168
:;s\© @/D\
1]
F

CDCly: 3.01-3.10 (m, 4H), 3.63-3.68 (m, 4H), 3.89 (s, 3H), 6.59 (ddd, 1H), 6.66 (dd, 1H), 7.20-
7.26 (m, 1H), 7.36 (5. 1H), 7.57-7.63 (m, 1H), 7.84 (dd. 1H), 8.09-8.14 (m, 1H), 8.14 (s, 1H),
8.53 (d, 1H), 9.30 (s, 1H).

Exampie 16C

£ i /)\
Fﬂ\/n o HM L] MR
ff
¥ ~
delien
a
F

CDCly: 3.56-3.65 (m, 2H), 3.88 (s, 3H). 5.11-5.19 (m, 1H), 6.50-6.56 {m, 1H), 6.61-6.66 (m, 1H),
7.25-7.29 (m, 1H), 7.38 (brs, 1H), 7.58-7.62 (m, 1H), 7.87 {ad, 1H), 8.02-8.10 (m, 1H), 8.15 (s,
1H), B.41 {dd, TH), 8.81 (3, 1H).

The foliowing 2-(5-Chioro-2-(subst. phenylamino)-pyrimidin-4-yiarnino }-5-fiuoro-N-methyt-
benzamide are prepared from 242,5-Dichioro-pyrimidin-4-ylamino)-5-flucro-N-methyi-
benzamideand the corresponding aniline following the procedure of Example 2:




By |
Rx
H
)
@]
Expl Rx Mass(m/z) NMR (400MHz) 5 (ppm)
No. .
181 DMSO-d6: 2.06 (s, 3H), 2.78 (d, 3H), 3.05-3.18 (m,
@ﬂ k. 595 8H), 3.53-3.64 (m, 4H), 3.68-3.77 (m. 4H). 3.77 (s.
{M#1]" | 3H), 6.51 (dd, 1H), 6.69 (d, 1H), 6.88 {br.d, 1H), 7.20

e

(d. tH), 7.43 (d, 1H), 7.89-8.03 (m, 2H}, 8.34 (br.d,
1H), 8.63-8.71 {m, 1H}, 11.15 (s, 1H).

The Tollowing 2{5-chloro-2-{subst.phenylamino}-pyrimidin-d-damino]-N-isopropyl-benzene-
sulfonamides  aro

benzenesulfonamide and the corresponding anitine following the procedure of Example 7A

I
Yy

prepared from  2-(5-chloro-2chioro-pyrimidin-4-yfamino)-N-isopropyl-

4

Rt

ExpiNG.

Rf (solvent)
Or MS

NMR (400MHZ), & (ppm)
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19-1

O
4

=L

0.38
(MeOH:
CHyCl=1:4)

DMSO-d6: 0.94(d, 6H), 1.75-1.84(m, 1H), 2.07-
2.16{m, 1H), 2.33(s, 3H), 2.88-3.04{m, 1H), 3.22-
3.38(m, 5H), 3.42-3.47(m, 1H), 3.74(s, 3H), 6.05(dd,
1H), 6.18(d, 1H), 7.18{dd, 1H), 7.25(d. 1H), 7.35-
7.45(m, 1K), 7.77-7.82(m. 1H), 7.70-8.10(m, 1H),
8.08-8.17 (m, 2H), 8.45-8.63(m, 1H), 9.34(s, TH)

18-2

e

J

0.40
(n-hexane:
AcOEt=1:1)

CDCly 1.00(d, 6H), 1.13(t, 3H), 1.83-1.92(mm, 1F),
2 23-2.30(m,1H), 2.70-2.78(m, 2H), 3.08-3.13(m, 1H).
3.27-3.54 (m, 5H), 3.85(s, 3H), 4.33(d, TH), 6.05(d,
1H), 6.13(s, 1H), 7.13(bs, 1H), 7.18-7.22(m, 1H),
7.52-7.66(m, 1H), 7.83-7.86(m, 1H), 7.95-7.98(m,
1H), 8.09(s, 1H), 8.47-8.49(rm, 1H), 8.8%s, 1H)

19-3

el

0.30
(n-hexane:
AcOEt=1:1)

CDCly 0.93 (d, 6H), 1.05-1.09(m, 1H), 1.48-1.99(m,
6H), 2.16(s,3H), 2.81-2.67(m, 1H), 2.80-2.83(m, 1H),
3.75(s. 3H), 3.80-3.89(m, 2H), 6.44-8.47(m, 1H),
6.62-6.63(m. 1H), 7.18-7.22(m, 1H), 7.42-7.46(m,
1H), 7.80-7.89(m, 2H), 8.17(s, 1H), 8.23(s, 1H), 8.42-
8.44(m, 1H), 8.89(s, 1H)

194

o

0.69
(MeOH:
CHLC1,=1:3)

DMSO-d8 : 0.94(d, 6H), 1.45-1.57(m, 2H), 1.80-
1.88(m, 2H), 2.14(s, 3H), 2.25-2.35(m, 4H), 2.45-
2.55(m, 4H), 2.62-2.70(m, 2H), 3.28-3.37(m, 1H),
3.68-3.74(m, 2H), 3.75(s, 3H), 6.44(dd, 1H, /=8.82,
2.0Hz), 6.81(d, 1H, J=2.0Hz), 7.21(dd, 1H), 7.37(d,
1H), 7.45(dd, TH), 7.81(dd, 1H, 4=1.82, 1.52Hz), 7.84-
7.92(m, 1H), 8.12-8.20(m, 1H), 8.16(s, 1H), 8.43 -
8.51(m, 1H), 9.31(s., 1H)

195

-0 O

0.35
(n-hexane:
AcOEt=1:1)

CDCy: 0.93(d, 6H), 2.23(s, 3H), 2.45-2.48(m, 4H),
3.12-3.15{m4H), 3.75(s, 3H), 6.42-6.45(m, 1H), 6.63
(s, 1H), 7.19-7.23(m. 1H), 7.38-7 47(m, 2H), 7.80-
7.89(m, 2H), 8.16(s, 1H), 8.46-8.48(m, 1H), 9.34(s,
1H)
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1H), 7.88(d, 1H), B.21(s, 1H), 8.42(d, TH), 8.58(,

19-6 0.45 CDCly: 0.95(d, 611}, 3.40-3.49(m, 1H), 3.88(s, 3H),
(‘lﬁ} g (n-hexane: | 4.28-4.31(d, 1H), 6.51-6.58(m, 1H), 6.62-6.65 (m,
ACOEt=1:1) | 1H), 7.24-7.28(m, 1H), 7.37(s, 1H). 7.56-7.60(m, 1H),
7.98-8.15(m, 3H), 8.34-8.37(m, 1H), 8.89(s. 1H)
167 0.28 DMSO-d6 : 0.93(d, 6H), 1.59-1.67(m, 2H), 1.90-
b (n-hexane: | 1.93(m, 2H), 2.10-2.24(m, 5H), 2.60-2.67(m, 2H),
éjﬂ AcOEt=1:1) | A.74(s, 3H), 4.33-4.37(m, 1H), 6.47-6.50(m, 1H),
\O 6.63(d, 1H), 7.18-7.22(m, H), 7.41-7.45(m, 2H),
~ 7.78-7.87(m, 2H), 8.16(s, 1H), 8.21(s, 1H), 8.41 -
8.43(m, 1H), 9.29(s, 1H)
19-8 0.25 DMSO-d6 : 0.93(d, 6H), 3.09-3.12(m, 4H), 3.74-
~ (nhexane: | 3.76(m, 7H), 6.43-6.46(m, 1H), 6.64(s, 1H), 7.19-
ACOEt=1:1) | 7.23(m, 1H), 7.41-7.48(m, 2H), 7.80(d, 1H), 7.82(d,
(’j 1H), 8.17(s, 1H), 8.46-8.48(m, 1H), 9.31(s. 1H)
o
19-9 DMSO-d6 : 0.93(d. 6H), 1.89-1.90{m, 1H), 2.30(bs,
i 056 | 6H), 3.13-3.50(m, 6H), 3.74(s, 3H), 6.10(d. 1H),
@j (MeOH: | 6.22(s, 1H), 7.16-7.20{m, 1H), 7.25-7.27(m, 1H),
CH;Cl=1:4) | 7.40(bs, 1H), 7.70-7.81(m, 1H), 7.86-7.88(m, 1H),
q, 8.12(s, 1H), 8.15(s, 1R), 8.61(s, 1H), 9.34(s, 1H)
19-10 CDCl,: 0.89(d, 12H). 2.27(s, 2H), 2.31(s, 6H), 2.96(s,
S 045 | 2H). 3.30-3.48(m, 1H), 3.83(s, 3H). 4.30(d, 1H), 6.0
(MeOH: | 6.12(m, 1H), 6.19(d, 1H), 7.11(s, 1H), 7.19-7.23(m,
/‘i::I'\ CHLCL=1:4) | 1H), 7.51-7.57(m, 1H), 7.76-7.79(m, 1H}, 7.85(d, 1H),
8.09(s, 1H), 8.46-8.49(m, 1H), 8.88(s, 1H)
19-11 030 DMSO-d6 - 0.83(d, 6H), 2.96-2.99(m, 4H), 3,74
‘ ke {nhexane: | 3.76(m, 7H), 6.67-6.72(m, 1H), 7.21-7.25(m, 1H),
@ ACOEI=1:1) | 7.31-7.34(m, 1H), 7.44-7.48(m, 1H), 7.80-7.83(m,

1H), 9.36 (s, 1H)




.74 .

1512 DMSO-d6. 0.94(d, 6H), 1.68-1.76(m, 1H), 1.95-
@’\0“ 0.42 2.07(m, 1H), 2.29(s, 3H), 3.05-3.49(m, 6H), 3.75(s,
¢ (MeOH: | 3H), 6.36-6.40(m, 1H), 7.10-7.37(m, 3H), 7.70-
Q CH,Cl=1:4) | 7.80(m, 1H), 8.08-8.39(m, 3H), 9.24(s, 1H)
-
1613 050 | CDCY,: 1.01(d, 6H), 1.94-1.06(m, 1H), 2.01(s, 3H),
P (MeOH: | 2.29-2.37(m, 1H), 3.18-3.58(m, 5H), 3.86(s, 3H),
CH,Cl=1:4) | 4.42(d, 1H), 4.59-4.63(m, 1H), 5.70(d, 1H), 6.05-
6.08(m, H), 6.15-6.16(m, 1H), 7.17-7.24(m, 2H),
H"{ 7.63-7.57(m, 1H), 7.00(d. 1H), 7.91-7.98(m, 1H),
8.00(s, 1H), B.A7(d, 1H), 8.91(s, 1H)
1514 053 | COCly 1.00(d, 6H), 2.04(s, 3H), 2.05-2.20(m, 2H),
6)/ ~ (MeOH: | 2.96(s, 3H), 3.19-3.54({m, 5H), 2.86(s, 3H), 4.57-
3 CH,Cl=1:4) | 463(m, 1H), 5.39-5.46(m, 1H), 6.07-6.09(m, 1H),
B.16(d, 1H), 7.18-7.26(m, 2H), 7.53-7.57(m, 1H),
7.89-7.98{m, 2H), 8.08(s. 1H), 8.47(d, 1H). 8.94(d,
1H)
1815 DMS0-06 : 0.83(d, 6H), 1.48-1.56(m, 2H), 1.65-
e 0.56 | 1.75(m, 4H), 1.90-1.83(m, 2H), 2.05-2.15{m, 1H),
(MeOR: | 2.45-2.55(m, 5H), 2.69-2.75(m, 2H), 3.61(d, 2H),
CH,Cl=1:4) | 3.74(s, 1H), 8.42-6.61(m, 1H), 6.61(d, 1H), 7.18-
Q 7.22(m, 1H), 7.37(d. 1H), 7.43-7.47(m, 1H), 7.80(d,
O 1H), 7.81-7.89(m, 1H), 8.16(d, TH), 8.46-8.48(m, 1H),
9.31(s, 1H)
1916 DMSO06 - 0.92(d, 6H), 1.85-1.75(m, 4H), 1.86-
o~ 0.56 | 2.00(m, 4H), 2.38-2.43(m, 2H), 2.60-2.65(m, 2H),
(MeOH: | 3.03-3.07(m, 1H), 3.03-3.40(m, 2H), 3.70(s, 3H),
«-«\D CH,CL=1:4) | 3.77-3.78¢m, 1H), 6.08(d, 1H), 6.23(s, TH), 7.13-

7.47(m, 1H). 7.23-7.25(m, 1H), 7.30-7.42(m, 1H),
7.78(d, 1H), 7.86(d, 1H), 8.10(s, 1H), 8.13(s, 1H),
8.40-8.50(m, 1H), 9.31(s. 1H)
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19-17

0.23
{(n-hexane:
AcOEt=1:1)

DMSO-d8 : 0.93(d, 6H), 1.24-1.57(m, 4H), 1.69-
1.78(m, 2H), 1.98-2.04{m, 1H), 2.15-2.33(m, 5H),
2.70-2.80(m, 1H), 3.74(s, 3H), 3.91-3.94(m, 1H),
4.05-6.09(m, 1H), 6.46-5.49(m, TH), 6.53(d, 1H),
7.18-7.22(m, 1H), 7.42-7 46(m, 2H), 7.80(d, 1H),
7.89(d, 1H), 8.17(s, TH), 8.25(s, 1H), 8.42 -8.44(m,
1H), 8.31(s, 1H)

19-18

0.48
(n-hexane:
AcOE=1:1)

DMSO-06 : 0.83(d, 6H), 1.03(t, 3H), 1.13(t, 3H), 1.42-
1.81(m, 4H), 2.57-2.83(m. 4H), 3.17-3.41(m, 4H),
3.65-3.75(m, 1H), 3.80(s, 3H), 4.21(bs, 1H), 6.42-
6.47(m, 2H), 8.51(d, 1H), 6.63(d, tH), 7.18-7.22(m,
1H), 7.38-7.47(m, 2H}, 7.80-7.82(mn, 1H), 7.89(d, 1H),
B.16(s, 1H), 8.47 -8.49(m, TH), 9.31(s, 1H)

19-18

0.44
{CH2CI2:M
80H=0:1)

CDCI3: 1.45-1.62 (m, 2H), 1.72-1.78 (m, 1H), 1.82-
1.90 (m, 1H), 2.40-2.46 (m, 1H), 2.61-2.75 {m, 2H),
3.75-3.70 (m, 2H), 3.76 (s, 3H), 6.45 (dd, 1H), 6.62 (d,
1H), 6.85 (s, 1H), 7.19-7.23 (m, 1H), 7.36-7.48 {m,
3H), 7.80-7.82 (m, 1H), 7.85-7.93 (br, 1H), 8.16 (s,
2H), 8.43-8.52 (m, 1H), 9.31 (s, 1H)

19-20

Ms - 547

DMS0-d6 : 0.94 (d, 6H), 1.73-1.82 (m, 1H), 2.23-2.33
(m, 4H), 2.34-2.41 (m, 1H), 2.54-2.62 (m, 1H), 2.62-
2.69 (m. 1H), 2.77-2.82 (m, 1H), 3.25-3.35 (m, 1H),
3.74 (s, 3H), 4.85-4.92 (m, 1H). 8.4 (dd, 1H), 8.57 (d,
1H), 7.16-7.24 (m, 1H), 7.38-7.51 (m, TH), 7.81 (d,
1H), 7.82-7.94 (m, 1H), 8.16 (s, 1H), 8.22 (brs, 1H),
8.38-8.48 (m, 1H), 9.3 (brs, 1H)

19-21

Ms - 579

DMS0-d6 : 0.92 (d, 6H), 1.61-1.71 (m, 2H), 1.86-1.96
(m, 2H), 2.12-2.22 (m, 5H), 2.57-2.64 (m, 2H), 3.2-3.4
(m, 1H), 3.77 (s, 3H), 4.27-4.35(m, 1H), 6.86 (dd, 1H),
7.19-7.27 {m, 1H), 7.39-7.46 (m, 1H), 7.81 (dd, 1H),
7.84-7.92 (m, 1H), 8.21 (s, 1H), 8.38-8.42 (m, 1H),
8.62 (s, 1H), 9.28 (s, 1H)




-76-

18-22

Ms : 549

DMSO-d6 ; 0.90 (s, 6H), 0.94 (g, 6H), 2.8 (4, 2H),
3.24 (d, 2H), 3.25-3.35(m, 1H), 3.27-3.36 (m, 1H),
3.68 (s, 3H), 4.58 (1, 1H), 5.3 ¢, TH), 6.16 (dd, 1H),
6.38 (d, 1H), 7.13 (¢, 1H), 7.15-7.21 (m, 1H), 7.35-
7.45 (m, 1H), 7.8 (dd, 1H), 7.83-7.92 (m, 1H), 8.09 (s,
1H), 8.11 (s, TH), 8.45-8.57 {m, 1H), 9.33 (s, 1H)

18-23

Rf: 0.51
{n-haxane :
AcOEt=1:1)

DMSOd6 : 0.94 (d, 6H), 1.22 (s, 6H), 3.25-3.35 (m,
1H), 3.36 (d, 2H). 3.68 (s, 3H), 4.73-4.79 (brs, 1H),
4.81 (t, 1H), 6.29 (dd, 1H), 6.44 (d, TH), 7.14-7.22 (m,
2H), 7.38-7.46 (m, 1H), 7.8 (dd, 1H), 7.85-7.9 (m, 1H),
8.1 (s, 1H), 8.13 (s, 1H), B.45-8.55 (m, 1H), 8.32 (s,
1H)

19-24

Ms : 577

DMSO-d6 - 0.93 (d, 6H), 0.96 (s, 6H), 2.22 (5, 6H),
3.25-3.35 {m, 1H), 3.7 (s, 3H), 3.75 (s, 3H), 6.46 (dd,
1H), 6.62 (d, 1H), 7.16-7.23 (m, 1H), 7.38-7.47 [m,
1H), 7.81 {dd, 1H), 7.85-7.9 (m, 1H), 8.17 (s, 1H),
8.23 (s, 1H), 8.38-8.48 {m, 1H), 9.31 (s, 1H)

19-25

Ms : 521

DMSO-d6 - 0.54 (d, BH), 312 (I, 4H), 3.25-3.35 (m,
1H), 3.75 (, 4H), 6.73 (dd, 1H), 6.85 (dd, 1H), 7.16-
7.24 (m, 1H), 7.25-7.32 (m, 1H), 7.88-7.47 (m, 1H),
7.8 (dd, 1H), 7.88 (d, 1H), 8.18 (s, 1H), 8.42-8.52 (m,
1H), 8.86 (s. 1H), 8.36 (s, 1H)

19-26

=]

DMSO-d6 : 0.93 (d, 6H), 2.4-2.56 (m, 4H), 2.68 (t,
2Hj), 3.25-3.38 (m, 1H), 3.59 (£, 4H), 4.11 (, 1H), £.75
(dd, 1H), 6.83 (dd, 1H), 7.16-7.23 (m, 1H), 7.3-7.4 (m,
1H), 7.4-7.38 (m, 1H), 7.8 (dd. 1H), 7.88 (d, 1H), 8.19
(s, 1H), 8.36-8.5 (m, 1H), 8.92 (s, 1H), 9.34 (s, 1H)




19-27

Ms: 634

DMSO0-d6 : 0.93 {4, 6H), 1.3-1.62 [m, 8H), 1.75-1.85
{m, sH), 2.26-2.4 (m, 1H), 2.4-2.58 (m, 4H), 3.28-3.38
{m, 1H), 3.68-3.78 (m, 5H), 6.42 (dd, 1H), 6.54 (d,
1H), 7.18-7.24 (m, 1H), 7.42-7.5 {m, 2H), 7.77 {d, TH),
7.82 {dd, 1H), 8.13 (s, 1H), 8.17 (s, 1H), 8.4-8.5 (m,
1H), 9.36 (5. 1H)

19-28

Rf: 0.5
{MeOH:
CH2CI12=3:
7)

DMSO-36 : 0.93 (g, 6H), 1.6-1.7 (m, 2H), 1.68-1.98
(m, 2H), 2.17-2.35 (m, 5H), 2.6-2.73 (m, 2H), 3.25-3.4
(m, 1H), 4.34-4.44 {m, 1H), 6.75 (dd, 1H), 6.93 (dd,
1H), 7.46-7.23 (m, 1H), 7.29-7.36 (m, 1H), 7.37-7 A7
(M, 1H), 7.8 (dd, 1H), 7.89 (d. 1H), 8.19 (s, 1H), B.36-
8.46 {m, 1H), 8.92 (s, 1H), 9.31 (s, 1H)

19-29

Ms: 577

DMSO-G6 : 0.93 (d, BH), 2.45-2.55 (m, 41), 2.7 (L,
2H), 3.25-3.35 (m, 1H), 3.59 {t, 3H), 3.76 (s, 3H), 4.1
(t, 1H), 6.48 (dd, 1H), 6.65 (d, 1H), 7.18-7.24 {m, 1H),
7.4-7.5 (m, 2H), 7.82 {dd, 1H), 7.88 (d, 1H), 8.17 (s,
1H), 8.24 (s, 1H), 8.4-8.48 (m, 1H), 9.31 (s, 1H)

18-30

Ms : 590

DMSO0-06 : 0.93 (d, 6H), 2.15 (s, 3H), 2.2-2.4 (m, 4H),
2.4-26 (m, 4H), 2.68 (t, 2H), 3.25-3.35 (m, 1M), 3.75
{s, 3H), 4.08 {t, 2H), 6.47 (dd, 1H), 6.64 (d, 1H), 7.15-
7.24 (m, 1H), 7.41-7.49 {m, 2H), 7.81 (dd, 1H), 7.86-
7.91 (m, TH), 8.17 (s, 1H), 8.24 (s, 1H), 8.39-8.46 (m,
1H), 8.31 (s, TH)




VTR

18-31

Ms ; 588

DMS0-d6 - 0.94 (d, 6H), 2.19-2 36 (m, 4H1), 2.66-2.65
(m, 3H), 3.15-3.21 (m, TH), 3.73-3.8 (m, 5H), 6.43
(dd, 1H), 6.63 (d, 1R), 7.18-7.25 (m. 1H), 7.4 {d, 1H),
7.43-7.5 (m, 1H), 7.81 (dd, 1H), 7.8 (d. 1H), 8.16 (s,
1H), .17 (s, 1H), 8.42-8.52 (m, 1H), 8.32 (s, 1H)

1932

Ms : 560

CDCI3 1 1.01(s, 6H), 1.45-1.56 (m, 2H), 2.03-2.11 (m,
2H), 2.14-2.2 (m, 2H), 2.31 {s, 3H), 2.78-2.87 (m, 2H).
3.22-3.31 {m, 1H), 3.39-3.5 (m, 1H), 3.82 (s, 3H), 4.5
4.6 (m, 1H), 6.13 (dd, 1H), 6.21 (d, TH), 7.16 (s, 1H).
7.18-7.24 (m, 1H), 7.5-7.57 (m, 1H), 7.82 (d, TH),
7.97 (dd, 1H), 8.16 (s, 1H), 8.08 (s, TH), 5.46 (d, TH),
8.92 (s, 1H)

The

following

sulfonamides  are
benzenesulfonamide and the commesponding anifine following the proceduve of Example A

2-[5-chioro-2-(subst. phenylamino }-pyrimidin-4-ylamino}-N-methyl-benzene-
prepared  from

2-{5-chioro-2-chioro-pyrimidin-4-ylamino}-N-methyl-

" ExpiNo. Rx Rf (sotvent) | NMR (400MHz2), § (ppm)
or M3
7 CDCly: 2.63(d, 3H), 3.14(t, 4H), 3.87-3.90(m,7H),
20-1 9 0.50 4.84(m, 1H), 6.45(dd, 1H), 6.55(c, 1H), 7.23-7 26(m,
{ACOEY) | 1H), 7.51-7.55(m, 1H), 7.91(d, 1H), 7.95(dd, 1H),

8.06(s, 1H), 8.47(d, 1H), 9.26(s, 1H)




=F0

DMSG-db: 2.08 (s, 3H), 243 (s, 3H}, 3.10 {m, 2H),

202 & 3.16 (m, 2H), 3.59-3.62 (m, 4H), 3.77 (s, 3H), 6.49
miz 546, | (dd, 1H), 6.68 {d, 1H), 7.21-7.25 {m, 1H), 7.42 (d. 1H),
548 (M+1) | 7.49 (dd, 1H), 7.75-7.77 (m, 1H), 7.78(s, 1H), 8.16(s,
Q 1H), 8.21 (. 1H). B.50(d. 1H), 9.35 (s, 1H)
L
70-3 027 | CDCls: 2.65(d, 3H), 4454 49(m, 1H), 6.99-7.04(m,
@/"\ﬁ (m-hexane: | 1H), 7.17-7.28(m, 4H), 7.56-7.60(m, 1H), 7.96-
ACOE=3:1) | 7.98(m, 1H), 8.18(s, 1H), 8.31-8.34(m, 1H), 8.41-
8.44(m, 1H), 9.14(s, 1H)
204 027 | CDCh: 2.65(a, 3H), 4.54-4.56(m, 1H), 6.53(dd, 1H),
©’°\l<: (n-hexane: | 6.98-7.02(m, 1H), 7.19-7.15(m, 2H), 7.24-7.28(m,
AcOEt=3-1) | 1H), 7.35(bs. 1H), 7.57-7.61(m, 1H), 7.95-7.98(m.
1H), 8.16(s, 1H), 8.28-8.32(m, 1H), 8.42-8.46(m, 1),
9.14(s, 1H)
205 046 | CDCly 1.95-2.00(m, 6H), 2.29-2.37(m, 1H), 2.62(d,
(MeOH: | 3H), 3.20-3.78(m. 4H), 3.86(s, 3H), 4.60-4 64(m, 2H),
CH;Cl=1:4) | 5.68-5.68(m, 1H), 6.09-6.16(m, 2H), 7.15(bs, 1H),
7.19-7.23(m, 1H), 7.54-7.58(m, 1H), 7.88-7.95(m,
C\g’( 2H), 8.06(s, 1H), 8.55-8.57{m, 1H), 9.08(s, 1H)
206 . DMSO-d6: 2.23(s, 3H), 2.43(s, 3H), 2.45-2.50(m, 4H),
™~ 518 3.12-317(m, 4H), 3.76(s, 3H), 6.45(dd.1H), 6.63(a,
M1+ | 1H), 7.22(dd, 1H), 7.37(d, 1H), 7.45-7.50(m, 1H),
B 7.747.78(m, 1H), 7.76(d. 1H), 8.15(s, TH), 8.19(s.
Enj 1H), 8.46-8.53(m, 1H), 9.35(bs, 1H)
!
207 -y DMSO6: 243(s, 3H), 2.80-289(m, 4H), 289
504 | 3.07(m, 4H), 3.76(s, 3H), 6.44{dd,1H), 6.61(d, 1H),
M1+ | 7.18-7.24(m, 1H), 7.37(d, 1H). 7.44-7.50(m, 1H),

SN
N

7.76(dd, 1H), 8.15(s, 1H). B.18(s, 1H), 8.45-8.55(m,
1H), 5.20-9.45(m, 1H)




- 80 -

20-8

586
(M+1]+

DMSO-d6: 1.35-1.43(m, 2H), 1.45-1.61{m, 6H), 1.75-
1.85(m,2H), 2.30-2.40(m, 1H), 2.43(d, 3H), 2.42-
255(m, 4H), 2.60-2.70(m, 2H), 3.88-3.77(m, 2H),
3.75(s, 3H), 6.45(dd, 1H), 6.82(d, 1H), 7.21(dd, 1H),
7.36(d, 1H), 7.43-7.51(m, 1H), 7.73-7.81(m, 1H),
7.75(dd, 1H), 8.15(s, 1H), 8.17(s, 1H), B.45-8.52(m,
1H), 9.34(bs, 1H)

569
M+ 11

DMSO-d6. 1.85-1.85(m, 2H), 2.15(s, 3H), 2.18{t, 2H),
222-2.40(m, BH), 2.43(s, 3H), 4.17(t. 2H), 6.65(d.
1H), 7.06{dd., 1H). 7.20(d, 1H), 7.22(ddd, 1H). 7.25(d,
tH), 7.38-7.47(m, 2H), 7.72-7.82(m. 1H). 7.77(dd,
1H), B.26(s, 1H), 8.52(d, 1H), 9.22(s, 1H), 9.36(s. 1H)

20-10

556
M+1]+

DMSO-d6: 1.85-1.95(m, 2H), 2.19(t 2H), 2.25-
2.35(m, 4H), 2.43(s, 3H), 3.553.60(m, 4H), 4.19(
2H), 6.66(d, 1H), 7.08(dd, 1H), 7.17-7.24(m. 1H),
7.21(d, 1H), 7.27(d, 1H), 7.39-7.45(m. 1H), 7.44(d.
1H), 7.70-7.80(m, 1H), 7.76(dd, 1H), B.28(s, 1H),
8.52(d, 1H), 9.21(s, TH), 9.36(s, 1H)

20-11

Rf
(Hexane :
AcQE=1:1)
029

DMSO-d6: 2.64 (d, 3H), 2.87-2.96 (m, 4H), 3.65-3.74
(m, 4H), 3.86 (s, 3H), 4.41-4.51 (m, 1H), B.50 (dd,
1H), 6.81 (d, 1H), 7.55-7.84 (m, 2H), 7.96 (d, 1H),
8.01 {s, 1H), 8.18 (5, 1H), 8.48 (d, 1H), 9.07 {s, 1H).

2012

MS
535

DMSO-d6: 2.64 (d, 3H), 3.05 (bs, 4H), 3.59 (bs, 3H),
3.87(bs, 3H), 3.89 (bs, 4H), 4.524.48 (m, 1H),
8.57(bs, 1H), 7.257.20(m, 1H), 7.44-7.32 {m, 1H),
7.63-7.52 (m, 1H), 7.94(bs, 1H), 8.06 (d, 1H), 8.25(s,
1H), 8.48(d, 1H), 9.08(bs, 1H)




-81-

20-13

M3

DMSO-d6: 2.17 (s, 3H), 2.63 (d, 3H). 2.68 (bs, 4H),
3.10(bs, 4H), 357 (s, 3H), 454446 (m. 1H),
6.59(bs, 1H), 7.27-7.18(m, 1H), 7.37 (bs, 1H), 7.62-
7.55 (m, 1H}, 7.94(bs, 1H), 7.95 (d, 1H), 8.18(s, 1H),
8.48(d, 1H), 9.04(bs, 1H)

20-14

MS
546

DMSO-d6: 1.06 (t, 3H), 1.86 (ad, 2H), 2.37 (s, 3H),
2.62-2.59 (m, 4H), 2.64(d. 3H), 4.00-3.97 (m, 4H),
4.62-4.54 (m, 1H), 6.44 (dd, 1H), 6.54(d, TH), 7.27-
7.22(m, 1H), 7.34(bs, 1H), 7.58-7.54(m, 1H), 7.95(dd,
1H), 8.02(d, 1H), 8.11(s, 1H), 8.53(d, 1H), 9.07(bs,
1H)

20-15

LC-MS

DMSO-d6: 1.46-1.62 (m, 2H), 1.72-1.79 (m, 1H),
1.82-1.90 (m, 1H), 2.38-2.46 (m, 1H), 2.43 (s, 3H),
2.62-2.76 (m, 2H), 3.58-3.69 (m, 2H), 3.43 (s, 3H),
8.47 (dd, TH), 6.63 (d, 1H), 6.82-6.89 (br, 1H), 7.21
(dd, 1H), 7.32-7.41 (m, 2H), 7.44-7.62 (m, 1H), 7.71-
7.82 (m, 2H), 8.15 (s, 1H), 8.16-8.20 (br, TH), 8.44-
8.53 (m, 1H), 8.28-9.38 (m, 1H)

20-16

0.24
(CH2C12:M
€OH=82)

DMSO-d6. 1.47-1.55 (m, 2H), 1.80-1.91 (m, 2H), 2.16
(. 3H), 2.25-2.41 (m, 5H), 2.42-2.48 (m, 3H), 2.61-
2.73 (m, 2H), 368-3.79 (m, 5H), 6.45 (dd, 1H), 6.62
(d, 1H), 7.21 (dd, 1H), 7.34 (4, 1H), 7.45-7.49 (m,
1H), 7.73-7.80 (m, 2H), 8.15 (s, 1H), 8.20 (s, 1H),
8.45-8.54 (m, 1H), 9.34 (s, 1H)

20-17

LC-MS
518

DMSO-dB: 1.76-1.84 (m, 1H), 2.08-2.16 (m, 1H), 2.33
(s, 3H), 2.42 (s, 3H), 3.00-3.03 {m, 1H), 3.23-3.27 (m,
3H), 342-3.46 (m, 1H), 3.74 (s, 3H), 6.06 (dd, 1H),
6.16- 6.20 (m, 1H), 7.17-7.23 {m, 1H), 7.38-7.48 (br,
1H), 7.72-7.77 (m, 1H). 8.12 (s, 1H), B.17-8.21 (br,
1H). 8.46-8.58 (br, 1H), 9.30-0.40 (br, 1H)




-B2.

20-18

LC-MS
601

DMSO-db. 1.36-1.49 (m, 2H), 1.69-1.76 (m, 2H), 2.13
(s, 3H), 2.15-2.23 (m, 1H), 2.24-2.36 (br, 4H), 2.39-
2.48 (m, 5H), 2.43 (s, 3H), 3.27-3.40 (m, 2H), 3.74 (s,
3H), 6.62 (dd, 1H), 6.90 (d, 1H), 7.22-7.26 (m, 1H),
7.41-7.45 (m, 1H), 7.49-7.53 (m, 1H), 7.55-7.86 (br,
1H), 7.77 (dd, 1H), 8.16 (s, 1H), 8.25 (s, 1H), 8.42 (d,
1H), 928 (s, 1H)

20-19

LC-MS
519

DMSO-d6: 1.37-1.46 (m, 2H), 1.69-1.75 (m, 2H), 2.43
(s, 3H), 253-2.61 (m, 2H), 3.18-3.26 (m, 2H), 3.40-
3.74 (m, 2H), 4.62 (d. 1H), 6.62 (dd, 1H), 6.90 (d, 1H),
7.22-7.26 (m, 1H), 7.42-7.46 (br, 1H), 7.48-7.55 (m,
1H), 7.77-7.80 (m, 2H), 8.13-B.18 (br, 1H). 8.25 (s,
1H), 8.40-8.45 (m, 1H), 9.25-9.30 (m, 1H)

LC-MS
532

DMSO-d6: 1.66-1.76 (m, 11}, 2.00-2.07 (m, 1H), 2.14
(s, 6H), 2.43 (s, 3H), 2.68-2.76 (m. 1H), 2.87-2.91 (m,
1H), 2.98-3.10 (m, 2H), 3.24-3.28 (m, 1H), 3.71 (s,
3H), 6.25 (dd, 1H), 6.90 (d, 1H), 7.00-7.03 {m, 1H),
7.21-7.24 (m, 1H), 7.40-7.45 (m, 1H), 7.78-7.83 (m.
2H), 8.19 (s, 1H), 8.24 (s, 1H), 8.46 (d, 1H), 9.27-0.36
(br, 1H)

20-21

Ms : 549

DMSO-d6: 2.37-2.47 (m, 4H), 2.48-2.53 (m, 3H), 2.64
(t, 2H), 3.57 (t, 3H), 3.77 (s, 3H), 3.92 (t, 2H), 6.61(dd,
1H), 6.93 (d. 1H), 7.28 (dd, 1H), 7.56-7.63 (m, 2H),
7.75-7.85 (m, 2H), 7.74-7.84 (m, 2H), 8.14 (s, 1H),
8.29 (s, 1H) 8.46 (d, 1H), 9.33(s, 1H)

Ms:562

DMSO-d6: 2.20 (s, 3H), 2.3-2.5 (m, 11H), 2.64 (t, 2H),
3.77 (s, 3H), 3.91 (t, 2H), 6.61(dd, 1H), 6.94 (d, 1H),
7.25.7.31(m, 1H), 7.57 (d, 1H), 7.68-7.84 (m, 1H).
7.74-7.84 (m, 2H), B.12 (brs, 1H), 8.28 (s, 1H) 8.46 (d,
1H), 9.33(brs, 1H)




.83 .

20-23

Ms:438

DMSO-d6: 2.42-2.45 (m, 3H), .83 (s, 2H), 6.8 (ddd,
1H), 7.02 (dd, 1H), 7.3-7.36 (m, 1H), 7.58-7.64 (m,
1H), 7.74-7.8 (m, 1H), 7.82 (dd, 1H), 7.85 (dd, 1H),
8.18 (brs, 1H), 8.31 (s, 1H), 8.41 (d, 1H), 9.3 (brs, 1H)

20-24

Ms:438

DMSO-6: 2.41-2.45 {m, 3H), 3.79 (s, 2H), 6.74 (ddd,
1H), 7.0 (dd, 1H), 7.22-7.28 (m, 1H), 7.49-7.55 (m,
1H), 7.6 (dd, 1H), 7.75-7.8 (m, 2H), 8.21 (s, 1H), 8.37
(brs, 1H), 8.39-8.45 (m, 1H), 9.34 (brs, 1H)

20-25

Ms:547

DMSO-d6: 1.24-1.38 (m, 2H), 1.64-1.8 (m, 3H), 1.83-
1.92 (m, 2H), 2.16 (s, 3H), 2.41-2.45(m, 3H), 2.76-
2.83 (m, 2H), 3.75 (s, 3H), 3.84 {d, 2H), 6.48 (dd, 1H),
6.64 (d, 1H), 7.2-7.25 (m, 1H), 7.41 {d, 1H), 7.43-7.5
{m, 1H), 7.74-7.8 {m, 2H), 8.16 (s. 1H), 8.26 (brs, 1H)
8.44-8.5 (m, 1H), 9.34 (brs, 1H)

20-26

DMSO-d6: 1.18-1.3 (m, 2H), 1.56-1.7 (m, 3H), 1.5-
1.88 (m, 2H), 2.15 (s, 3H), 2.41-2.45(m, 3H), 2.73-28
(m, 2H), 3.75 (s, 3H), 3.65 (d, 2H), 3.77 (s, 3H), 6.57
(dd, 1H), 6.93 (d, 1H), 7.25 (dd, 1H), 7.51-7.6 (m, 2H).
7.7-7.9 (m, 2H), 8.09 (brs, 1H), 8.28 (s, 1H), 8.45 (d,
1H), 9.31 (brs, 1H)

20-27

DMSO-d6: 1.62-1.72 {m. 2H), 1.9-1.95 (m, 2H), 2.3-
2.35 (m, 5H), 2.41-2.45(m, 3H), 2.64-2.74 (m, 2H),
3.75 (s, 3H), 4.35-4.43 {m, 1H), 6.52 {dd, 1H), 6.65 (d,
1H), 7.197.25 {(m, 1H), 7.41 (d, 1H), 7.43-7.49 (m,
1H), 7.74-7.8 (m, 2H), 8.16 (s, 1H), 8.27 (brs, 1H),
8.42-8.5 (m. 1H), 9.34 (brs, 1H)

20-28

Ms:547

DMSO-a6: 0.96-1.2 (m, 2H), 1.75-1.9 (1, 1H), 2.2-2.3
(m, 1H), 2.35-2.45 (m, 1H), 2.41-2.45(m, 2H), 2.43(d,
3H), 2.6-3.0 (m, 3H), 3.76 (s, 3H), 4.85-5.0 (m, 1H),
6.43-8.49 (m, 1H), 6.57-6.64 (m, 1H), 7.18-7.25 {m,
1H), 7.39-7.52 {m. 2H), 7.73-7.83 (m, 2H), 8.17 (s,
1H), 8.27 (brs, 1H). 8.44-8.51 (m, 1H), 8.35 (brs, 1H)




Ms 519

DMSO-06: 1.74-1.83 (m, H), 2.23-2.31 (m, 1H), 2.28
(s, 3H), 2.35-2.4 (m, 1H), 2.41-2.45(m, 3H), 2.58-2.63
(m, 1H), 2.63-2.7 (m, 1H), 2.76-2.83 (m, 1H). 3.75 (s,
3H), 4.86-4.92 (m, 1H), 6.43 (dd, 1H), 6.58 (d, TH),
749-7.25 (m, 1H), 7.41 (d, 1H), 7.44-7.51 (m, 1H),
7.73-7.83 (m, 2H), 8.16 (s. TH), B.26 (brs, 1H), 8.43-
8.52 (m, 1H), 9.34 (brs, 1H)

20-30

Ms :

DMSO-d6: 1.04 (t, 3H), 1.74-1.82 (m, 1H), 2.23-2.33
(m, 1H), 2.47-2.5(m, 8H), 2.62-2.72 (m, 2H), 2.8-2.87
{m, 1H), 3.75 (s, 3H), 4.86-4.92 (m, 1H), 6.44 (dd,
1H). 6.58 (d, 1H), 7.19-7.26 (m, 1H), 7.41 (d. 1H),
7.44-7 51 (m, 1H), 7.73-7.8 (m, 2H), 8.16 {s, 1H), 8.26
{brs, 1H), 8.44-8.51 (m, 1H). 8.34 (brs, 1H)

20-31

1518

DMSO-d6: 2.23(s, 3H), 2.38-247 {m, 7H), 2.87-2.93
(m, 4H), 3.75 (s, 3H), 6.63 (dd, 1H), 6.93 (d, 1H),
7.22-7.28 (m, 1H), 7.42 (d, 1H), 7.48-7.5¢ (m, 1H),
7.76-7.84 {m, 1H), 8.2 (s, 1H), 825(s, 1H), .43 (dd,
1H) 8.28 (s, 1H)

DMSO<d6: 135155 (m, 8H), 1.66-1.75 (m, 2H),
2.23(s. 3H), 2.41-2.45 (m, 3H), 3.74 (s, 3H), 6.63 (dd,
1H), 6.91 (d. 1H), 7.21-7.28 (m, 1H), 7.44 (d, 1H),
7.48-754 (m, 1H), 7.76-7.87 (m, 1H), 8.16 (s, 1H),
8.25 (s, 1H), 8.43 (dd, 1H) 9.28 (s, 1H)

- 518

DMSO-d6: 1.62-1.71 (m. 1H). 1.85204 (m, 1H),
223227 (m, 3H), 2.39-2.43 (m, 3H), 29331 (m,
2H), 3.13-3.26 (m, 2H). 3.71 {s. 3H), 6.19 (dd, 1H),
6.88 (d, 1H), 7.07-7.13 (m, 1H), 7.13-7.2 {m, 1H), 7.4
7.48 (m, 1H), 7.75 (dd., 1H), 8.06 (brs, 1H), 8.18 (s.
1H), 8.4 (d, 1H)

20-34

: 546

DMSO-d6: 2.02 (m, 1H), 2.42-2.46 (m, aH), 2.71-2.91
(m, 4H), 3.44-3.51 (m, 4H), 3.76 (s, 3H), 6.66 (dd,
1H), 6.94 (d, 1H), 7.21-7.27 (m, 1H), 7.75-7.85 (m,
2H), 8.18 (s, 1H), 8.26 (s, 1H), 8.41 (d, 1H), 9.28 (brs,
1H). b
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20-35

MS (ESI)
464 {M+H)

HPLG Retention time (min)
2.68

The following 2-{5-chloro-2-(subst.phenylamino}-pyrimidin-4-ylamino}-N-sec-butyl-benzene-
sulfonamides  are prépared from 2-{5chioro-Z—chlom-pyrimidin-4-yiamino-N-sec-butyl-
benzenesultfonamide and the comesponding aniline following the procedure of Example 7TA

ExpiNo. Rx Rf (solvent) | NMR (400MHz) , 3 (ppm)
or MS
CDCls: 0.62(t, 3H), 0.88(d, 3H), 1.22-1.29(m, 2H),
21-1 0.35 2.23(s,3H), 2.45-2.47(m, 4H), 3.05-3.14(m, 5H), 3.75
(n-hexane: | {s, 3H), 6.40-6.43(m, 1H), 6.62(s, 1H}, 7.18-7.22{(m,
AcOEt=1:1) | 1H), 7.39-7.47{m, 2H), 7.80-7.82{m, 1H), 8.15-
E;j 8.16(m, 2H), B.44-8.46(m, 1H), 8.32(s, 1H)
21-2 0.30 DMSO-d6 : 0.62(t, 3H), 0.87(d, 3H), 1.17-1.28{m, 2H),
(n-hexane: | 3.03-3.10{m, 1H), 3.79(s, 3H), 6.66-6.7 1{m, 1H),
AcOEt=3:1) | 8.96-7.00(m, 1H), 7.21-7.25(m, 1H), 7.47-7.51(m,

1H), 7.60-7.64(m, 1H), 7.79-7.83(m, 2H), 8.21(s, TH),
8.31(s, 1H), 8.35-8.37{m, 1H), 9.29(s, 1H)




21-3 0.30 DMSO-d6 : 0.61(t, 3H), 0.87(d, 3H), 1.21-1.29(m, 2H),
g {n-hexane: | 1.58-1.67(m, 2H), 1.86-1.83(m, 2H), 2.14-2.20(m,
AcOEt=1:1) | 5H), 2.59-2.67(m, 2H), 3.06-3.08(m, 1H), 3.74(s, 3H),
& 4.32-4.36{m, 1H), 6.46-8.48(m, 1H), 6.83(d, 1H),
\O”\ 7.17-7.21{m, 1H), 7.40-7.50(m, 2H), 7.79-7.81(m,
2H), B.16(s, 1H), 8.21(bs, 1H), 8.35-8.42(m, 1H),
9.29(s, 1H)
214 DMSO-d6 : 0.61(1, 3H), 0.87(d, 3H), 1.22-1.28(m, 2H),
o~ 030  |2.43-2.47(m, 2H), 2.61-2.63(m, 1H), 2.68-2.70(m,
{r-hexane: | 2H), 3.04-3.11(m, 1H), 3.56-3.60(m, 5H), 3.75(s, 3H),
AcOEt=1:1) | 3.93-3.96(m, 1H), 4.08-4.11(m, 2H), 6.45-8.47(m,
(N 1H), 6.84(d, 1H), 7.18-7.22(m, 1H), 7.43-7.46(m, 2H),
O 7.80-7.82(m, 2H), 8.17(s, 1H), 821(s, 1H), B.42-
8.44(m, 1H), 8.31(s, 1H)
The following 2-{5-chloro-2-{subst.phenylamina}-pyrimidin-4-ylarninc}-N-isc-butyli-benzene-

sulfonamides are prepared from 2-<{5-chloro-2-chloropyrimidin-4-ylamino)}-N-sec-butyl-
berzenesulifonamide and the corresponding anlline following the procedure of Example 7A

A Y

ExpiNo. Rx Rf (sotvert) | NMR (400MHz) , 3 (ppm)
or MS
2241 0.30 DMSO-d6 : 0.69(d, 6H), 1.52-1.59(m, 1H), 2.57-
o~ (n-haxane: | 2.58(m, 2H), 3.82(s, 3H), 6.75-8.80(m, 1H), 6.99-
AcOEr=3:1} | 7.02(m, 1H), 7.29-7.33(m, 1H), 7.56-7.60(m, 1H),

7.82.7.93(m, 3H), 8.14(bs, 1H), 8.31(s, 1H), 8.33(s,
1H), 9.23(s, TH)
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22-2 0.30 CDCly: 0.74(d, 6H), 1.57-1.64(m, 1H), 2.72-
Py {n-hexane: | 2.76(m,2H), 3.88(s, 3H), 4.554.56{m, 1H), 6.52-6.57
AcOEt=3:1} | (m, tH), 6.62-6.65(m, TH), 7.24-7.28(m, 2H}, 7.36(bs,
F ‘ 1H), 7.56-7.60(mn, 1H), 7.95-8.08{m, 1H}), 8.10-
8.14(m, 2H), 8.36-8.39(m, 1H), B.98(bs, 1H}
22-3 DMSO-d6 : 0.73(d, 6H), 1.55-1.62(m, 1H), 2.56-
P 0.54 2.59%(m, 2H), 3.10-3.12(m, 4H), 3.74-3.76(m, 7TH),
(AcOEt) | 6.43-6.46(m, 1H), 6.65(d, 1H), 7.20-7 24(m, 1H),
7.40-7.48(m, 2H), 7.76-7.78(m, 1H), 7.90-7.95(m,
(:j 1H), 8.16(s, 1H), 8.17(s, 1H), 8.43-8.45(m, 1H),
9.32(s, 1H)
The following 2-{5-chloro-2-(subst.phenylamino}-pyrimidin-4-yiamino}-N-(1-ethyl-propyl)}-

benzenesulfonamides are prepared from 2-(5-chloro-2-chloro-pyrimidin-4-yiarnino}-N-{i-ethyl-
prapyl}-benzenesulfonamide and the corresponding aniline following the procedure of Example

7A
=] ' N:T\
e
N7 N
/)/ ’?s Hx
fa)
ExpiNo. Rx Rf (solvent) | NMR (400MHz) , & (ppm)
or MS
23-1 DMSO-d6: 0.58(t, 6H), 1.14-1.34(m, 4H), 1.58-
O 0.46 1.88(m, 2H), 1.87-1.96(m, 2H), 2.12-2.22(m, 2H),
{(MeOH: | 2.18(s, 3H), 2.67-2.65(m, 2H), 2.86-2.96(m, 1H),
CH;Cl=3:7) | 3.75(s, 3H), 4.30-4.39%(m, 1H)}, 6.46(dd, 1H), 6.63(d,

1H), 7.19(dd, TH), 7.39-7.48(m, 2H), 7.75-7.84({m,
2H), 8.18(s, 1H), 8.20 (s, 1H), 8.39(m, 1H), 9.33(bs,
1H)
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23-2

0.35
{n-hexane:
AcOEf=1:1)

CDCly: 0.59(t, 6H), 1.14-1.34{m, 4H), 2.23(s,3H),
2.45-2.47(m, 4H), 2.90-2.95(m, tH), 3.11-3.14(m,
4H), 3.76 (s, 3H), 6.39-6.42(m, 1H), 6.62(s, 1H), 7.18-
7.22(m, 1H), 7.41-7.46(m, 2H), 7.76-7.82(m, 2H),
8.12(s, 1H), 8.16(s. 1H), 8.43-8.44(m, 1H), 9.35(s,
1H)

233

Begvelne

0.41
(MeOH:
CH,Cl=1:4)

DMSO-d6: 0.59{t, 6H), 1.16-1.35(m, 4H), 1.75-
1.89(m, 1H), 2.08-2.15(m, 1H), 2.32(s, 3H), 2.90-
3.02(m, 2H), 3.21-3.45(m, 4H), 3.73(s, 3H), 6.02(dd,
1H), 6.18(d, 1H), 7.16(dd, 1H), 7.27(d, 1H), 7.35-
7.45(m, 1H), 7.77-7.82(m, 2H), 8.10 (s, 1H) 8.12 (s,
1H), 8.45-8.55(m, 1H), 9.38(s, 1H)

9

e,
«

0.41
{MeOH:
CH,Cl=1:4)

DMSO-d6: 0.60(t, 6H), 1.04(t, 3H), 1.17-1.35(m, 4H),
1.76-1.83(m, H), 2.10-2.15(m, 1H), 2.56-2.64(m,
2H), 2.91-3.01(m, 2H), 3.21-3.47(m, 4H), 3.74(s. 3H),
6.02(dd. 1H), 6.18(d, 1H), 7.14-7.17(m, 1H), 7.28(d,
1H), 7.35-7.45(m, 1H), 7.77-7.82(m, 2H), 8.11 (s, 1H)
8.12 (5. 1H), 8.45-8.56(m, 1H), 9.38(s, 1H)

O

0.25
{n-hexane:
ACOEFE1:1)

DMS0-d6 - 0.58(t, 6H), 1.06-2.16(m, 11H), 2.16(s,
3H), 2.62-2.67(m, 1H). 2.81-2.94(m, 2H), 3.75(s, 3H),
3.80-3.89(m, 2H), 6.41-6.44(m, 1H), 6.62(d, 1H),
7.147-7.21(m, 1H). 7.42-7.47(m. 2R), 7.77-7.82(m,
2H), 8.18(s. 1H), 8.19(s. 1H). 8.35 -8.42(m, 1H),
9.35(s. 1H)

Save

Ms ; 561

DMSO-d6 : 0.59 (£, 6H), 1.14-1.38 (m, 4H), 2.87-2.08
(m, 1H), 3.1 (t. 4H), 3.72-3.78 (m, 7H), 6.42 (dd, 1H),
6.64 (d, 1H), 7.18-7.24 {m, 1H), 7.42-7.5 (m, 2H),
7.77 {d, 1H), 7.81 {dd, 1H), 8.13 (s, 1H), 8.17 (s, 1H),
84-8.5 (m, 1H). 9.36 (5. 1H)
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7.52 (m, 2H), 7.72-7.86 (m, 1H), 8.12-8.25 (m, 2H),
8.34-8.45 (m, 1H), 8.33 (brs, 1H)

DMSO6 : 0.58 (X, 6H), 1.14-1.36 (m, 4H), 2.43.2.53
Ms:605 | (m, 4H), 2.69 (t, 2H), 2.89-2.95 (m, 1H), 3.59 {t, 4H),
3.76 (s, 3H), 4.09 (t, 1H), 6.45 (dd, 1H), 6.64 (d. 1H),
7.17-7.23 (m, 1K), 7.41-7.52 (m, 2H), 7.78 {4, 1H),
7.81 (dd, 1H), 8.18 (s, 1H); 8.19 (s, 1H), 8.36-8.46 (m,

DMSO-d6 : 0.58 (t, 6H), 1.13-1.37 (m, 4H), 1.72-1.82

23-7 B Ms:575 |(m, 1H), 2.21-2.31 (m, 4H), 2.32-2.4 (m, 1H), 2.54-
281 (m, 1H), 2.62-2.68 (m, 1H), 2.75-2.82 (m, 1H),
2.87-2.97 (m, 1H), 3.75 (s, 3H), 4.84-4.81 (m, 1H),
6.37 (dd, 1H), 6.56 (d, 1H}, 7.14-7.24 (m, 1H), 7.38-

E ?0\
01
O 1H), 9.35 (s, 1H)

DMSO-d6 : 0.58 (t, 6H), 1.14-1.37 (m, 4H), 2.15 (s,
239 Ms: 618 | 1H), 2.25-2.4 (m, 4H), 2.45-2.55 (m, 4H), 2.68 (t, 2H),
2.88-2.97 (m, 1H), 3.76 (s, 3H), 4.07 (¢, 1H), 6.44 (dd,

o]

o\
1H), 6.64 (d, 1H), 7.15-7.23 (m, 1K), 7.41-7.51 (m,
\L 2H), 7.7-7.84 (m, 2H), 8.12-8.22 (m, 1H), 8.34-8.44
N

T/\j (m, 1H), 9.34 (s, 1H)

The foliowing 2-{5-chioro-2-{subst.phenylamino}-pyrimidin-4-ylamino}-N-iso-butyl-benzene-
sulfonamides are prepared from 2-(5-chloro-2-chloro-pyrimidin-4-ylamino)}-N-cyclobutyt-
benzenesulfonamide and the corresponding aniline following the procedure of BExample 7A

ExpiNo. Rx Rf (solvent) | NMR (400MHz) , 5 (ppm)
or MS
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241 DMS0-d6 - 1.37-1.48(m, 2H), 1.69-1.91(m, 4H), 3.00-
~ 0.35 | 3.12(m, 4H), 3.63-3.74(m, 1H), 3.76(s, 3H), 6.43-
{n-hexane: | 6.45(m, 1H), 8.63(d, 1H), 7.18-7.22(m, 1H), 7.41-
N AGOEt=1:1) | 7.47(m, 2H), 7.76-7.78(m, 1H), 8.17-8.24{m, 3H),
[Oj 8.46(d, 1H), 9.33(s, 1H)
243 DMSO-dé: 1.37-1.93(m, 10H), 2.18(s, 3H), 2.59-
(éj ™~ 0.46 | 262(m. 1H), 3.60-3.74(m, 1H), 3.77(s, 3H), 4.32-
(MeOH: | 4.36(m, 1H), 6.46-6.49(m, 1H), 6.62(d, 1H), 7.16-
CHaCL=3:7} | 7.20(m, 1H), 7.41-7.44(m, 2H), 7.75-7.77(m, 1H),
\O‘\ 8.16(s, 1H), 8.22 (bs, 1H), 8.40-8.42(m, 1H), 9.30(bs,
1H)
243 0.48 TDCly: 1.45-1.75(m, 6H), 1.94-2.06(m. 6H), 2.29-
™~ (MsOH: | 2.37(m, 1H), 3.21-3.56(m, 4H), 3.72-3.81(m, 1H),
CH,Cl=1:4) | 3.86(s, 3H), 4.55-4.65(m, 1H}, 4.90(d, 1H), 5.72(c,
1H), 6.07(bs, 1H), 6.15(bs, TH), 7.18-7.22(m, 2H),
P 7.62-7.56(m, 1H), 7.86-7.94(m, 2H), 8.08(s. 1H),
8.50(d, 1H), 9.00(s, 1H)
) o HN N/;J\NH
Ty
2
Bl Rx Ms NMR (400MH2), & (ppm)
No.
DMSO-d6 - 1.2-1.38 (m, 4H), 1.4-1.65 (m, 4H), 3.11
251 B Ms:569 | {t, 4H), 3.42-3.5 {m, 1H), 3.7-3.8 (m, TH), 6.44 (dd,

{

1H), 6.64 (d, TH), 7.18-7.26 (m, 1H), 7.38-7.5 (m, 2H),
7.81 (4. 1H), 7.88-7.96 (m, 1H), 8.16 (s, 1H), 8.17 (s,
1H), B.4-8.5 (m, 1H), 9.34 (s, 1H)
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Ms : 587

DMSO-d6 : 1.2-1.38 (m, 4H), 1.42-1.6 (m, 6H), 1.68-
1.98 (m, 2H), 2.1-2.25 (m, 5H), 2.55-2.65 (m, 2H),
3.43.5(m, 1H), 3.74 (s, 3H), 4.34.4 (m, 1H), 6.48
(8d, 1H), 6.83 (d, 1H), 7.18-7.24 (m, 1H), 7.38-7.47
(m, 1H), 7.77-7.82 (m, 1H), 7.88-7.96 (m, 1H), 8.17 (s,
1H), 8.22 (s, 1H), 8.36-8.46 (m, 1H), 9.31 (s, 1H)

The following 5-Chloro-N*-{substituted phenyl}-N*-[2-(propans-1-suifonyl)-phenyl]-pyrimidine-
2 4-diamine are prepared from (2,5-Dichloro-pyrimidin4-yi}-[2-{propane-1-sulfonyl)-phenyl]-
amine and the corresponding antline following the procedure of Example 74

ExpIN

Rf (solvent)
. MS or Mp

NMR (400MHz) , & (ppm)

2841

0.58
(AcOEY)

CDCls 0.87(t,3H), 1.72-1.82(m, 2H}, 3.08-3.14(m,
6H), 3.87-3.89(m, 7H), 6.46(dd, 1H), 6.53(d,1H), 7.24-
7.28(m, 1H), 7.30(s, 1H), 7.60-7.64(m, 1H), 7.94(dd,

1H), 8.05(d, 1H), 8.15(s, 1H), 8.59(d. 1H), ©.40(s, 1H)

]

0.57
{MeQH:
ACOEt=1:4)

CDCly: 0.98(t, 3H), 1.85-1.68(m, 2H), 2.15(s, 3H),
3.16-3.07(m, 6H), 3.67-3.62(m, 2H), 3.81-3.78(m,
2H), 3.89(s, 3H), 6.47(d, 1H), 6.55(d, 1H), 7.36-
7.33(m, 1H), 7.62 (dd, 1H), 7.95(dd, 1H), 8.08(d, 1H),
8.15(s, 1H),8.58(d. 1H), 9.41(s, 1H)
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26-3

0.13
(MeOH:
AcOEt=1-4)

['CDCly: 0.97(1, 3H), 1.43-1.52(m, 2H), 1.52-1.67 (m,
4H), 1.69-1.72(m, 4H), 1.90-1.98(m, 2H), 2.34-
2.46(m, 1H), 2.51-2.58(m, 4H), 2.64-2.74(m, 2H),
3.11(dd, 2H), 3.64-3.73(m, 2H), 3.87(s, 3H), 6.47(dd,
1H), 6.56 {d, 1H), 7.24-7.33(m, 1H), 7.62(dd, 1H),
7.94(dd, 1H), 8.00(d, 1H), 8.14(s, 1H), 8.59(d, 1H),
9.39(bs, 1H).

264

-O-Cr| OO

022
(AcOEL)

CDCly: 0.97(t, 3H}, 1.45(d, 1H), 1.68-1.82(m, 4H), 2.0-
2.1(m, 2H), 2.91(ddd, 2H),3.10(ddd, 2H), 3.46-3.51
(m, 2H), 3.84-3.92(m, 1H), 3.88 (s, 1H), 6.48(dd, 1H),
6.57(d, 1H), 7.23-7.32 {m, 1H). 7.62(dd, 1H),
7.94(dd,1H), 8.02 (dd, 1H), 8.14(s, 1H), 8.59(d, 1H),
9.39(bs, 1H)

26-5

£

0.1
(ACOEY)

CDCly: 0.97(t, 3H) ,1.71-1.82(m, 2H), 1.86-1.98(m,
2H), 2.01-2.08(m, 2H), 2.25-2.37(m, 1H), 2.75 (ddd,
2H), 3.10(ddd, 2H), 3.63-3.66(m, 2H), 3.88(s, 3H),
5.25-5.40(m, 1H), 5.40-5.58 (m, 1H), 6.48(dd, tH),

' 8.57(d, 1H), 7.22-7.34 (m, 1H), 7.62(ddd, 1H), 7.93

(d. 1H), 7.94 (dd, 1H), 8.02 (d, 1H), 8.14(s, 1H),
8.59(d, 1H), 9.40(m, 1H)

266

Iz

MS
587

CDClg: 0.97 (1, 3H), 1.77 (ddd, 2H), 2.00-1.85 (m, 4H),
2.27-2.48(m, 1H), 2.72(ddd, 2H) 3.12-3.08 (m, 2H),
3.69-3.81(m, 2H), 3.58-3.46(m, 1H), 3.64 (t, 2H),
3.80(t, 2H), 3.88(s,3H), 5.66-5.46 (m, 1H), 6.47(dd,
1H), 6.55(d, 1H), 7.32-7.23 (m, 1H), 7.30(bs, 1H),
7.64-7.60(m, 1H). 7.94(dd, 1H). 8.02(d, 1H), B.14(s,
1H), 8.59(d. 1H), 9.40(s, 1H)

26-7

=

e
'

MS
587

CDCly: 0.98 (t, 3H), 1.46(bs, 6H) 1,82-1.73 (m, 2H),
2.17(s, 3H), 3.58-3.46(m, 1H), 2.85-2.84 (m, 2H),
3.12-3.08 (m, 2H), 3.90(s,3H), 6.48(dd, 1H), 6.52(d,
1H), 7.30-7.22 (m, 1H), 7.31(bs, H), 7.66-7.60(m,
1H), 7.95(dd, 1H), 8.06(d, 1H), 8.15(s, 1H), 8.59(d,
1H), 9.43(s, 1H)
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26-8

/N
_/

A

MS
573

CDCly: 0.97 (t, 3H), 1.18(t, 3H), 1.77 (ddd, 2H),
2.41(m, 2H), 3.18-3.09(m, 6H), 3.68-3.64 (m, 2H),
3.85-3.78 (m, 2H), 3.89(s,3H), 6.47(dd, 1H), 6.55(d,
1H), 7.28-7.26 (m, 1H), 7.34(bs, 1H), 7.64-7.60(m,
1H), 7.95(dd, 1H), 8.07(d, 1H), 8.15(s, 1H), 8.58(d,
1H), 9.41(s, 1H)

28-0

a*y

/ N\
|

687

COCly: 0.97 {t, 3H), 1.17(d, 3H) 1.78 (ddd, 2H), 2.86-
2.81(m, 2H), 3.18-3.05(m, 6H), 3.74-3.67 (m, 2H),
3.86-3.78 (m, 2H). 3.89(s,3H), 6.47(dd, 1H), 6.55(d,
1H), 7.28-7.20(m, 1H), 7.34(bs, 1H), 7.64-7.60(m,
1H), 7.95(dd, 1H), 8.07(d, 1H), 8.15(s, 1H), 8.58(d,
1H), 8.41(s, 1H)

26-10

N\

MS
517

CDCly: 0.97 (t, 3H), 1.76 (add, 2H), 2.86(d, 3H), 3.14-
3.08(m, 2H), 3.13(t, 4H), 3.55 (t, 4H). 3.89(s,3H),
4.48-4.39 (m, 1H), 6.46(dd, 1H), 6.55(d, 1H), 7.29-
7.21(m, 1H), 7.34(bs, 1H), 7.84-7.60(m, 1H), 7.95(dd,
1H), 8.08(d, 1H), 8.15(s, 1H), 8.58(d, 11), 8.41(s, 1H)

26-11

D
\_/

M3
587

CDCly: 0.98 (t, 3H), 1.51 (s, 6H), 1.82-1.72 (m, 1H),
2.13 (s, 3H), 3.12-3.08 (m, 2H), 3.26(s, 2H), 3.44 {t,
2H), 3.74{t, 2H), 3.88(s.3H), 5.56-5.46 (m, 1H),
8.45(dd, 1H), 6.51(d, 1H), 7.00(bs, 1H), 7.62-7.58 (m,
1H), 7.64-7.60(m, 1H), 7.83(d, TH), 7.96(dd, 1H),
8.13(s, 1H), 8.62(d, 1H), 8.42(s, 1H)
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26-12

RS

MS
559

CDCl: 0.98 (, 3H), 1.81-1.71 {m, 3H), 1.95-1.84 (m,
3H), 2.68-2.63(m, 1H), 3.12-3.08 (m, 4H), 3.28(d, 2H),
3.89(s,3H), 5.45-5.38 (m, 1H), 6.53(dd, 1H), 6.59(d,
1H), 6.71-6.62 (m, 1H), 7.28-7.21 (m, 1H), 7.35(bs,
1H), 7.65-7.61(m, 1H), 7.95(dd, TH), 8.08(d, 1H),
8.15(s. 1H), B.58(d, 1H), 9.41(s, 1H)

26-13

RS

e

MS
559

CDCly: 0.88 (t, 3H), 1.81-1.71 (m, 3H), 1.95-1.84 (m,
3H), 2.68-2.63(m, 1H), 3.12-3.08 {m, 4H), 3.28(d, 2H),
3.89(s.3H), 5.45-5.38 (m, 1H), 6.53(dd, 1H), 6.59(d,
1H). 6.71-6.62 (m, 1H), 7.28-7.21 (m, 1K), 7.35(bs,
1H), 7.65-7.61(m, 1H), 7.95(dd, 1H), 8.08(d, 1H),
8.15(s, 1H), 8.58(d, 1H), 9.41(s, 1H)

26-14

£,

559

CDCly: 0.98 (t, 3H), 1,85-1.74 (m, 3H), 2.00-1.86 (m,
3H), 2.70-2.51(m, 1H). 3.13-3.08 (m, 4H), 3.29-3.27
(m, 2H), 3.89(s,3H), 5.46-5.37 {m, 1H), 6.53(dd, 1H),
6.59(c, 1H), 6.69-6.56 (m. 1H), 7.29-7.12 (m, 1H),
7.34(bs, 1H), 7.65-7.61(m, TH), 7.95(dd, 1H), 8.08(d,
1H), 8.15(s, 1H), 8.58(d, 1H), 8.41(s, 1H)

26-15

o

2

M3
559

COCly: 0.99(t, 3H), 1.79-1.72 (m, 2H), 2.82 (L, 2H).
2.98(t, 2H), 3.16-3.12 {m, 2H), 3.53(t, 2H), 3.67(t, 2H),
3.87(s,3H), 6.54(dd, 1H), 6.82 (d, 1H), 7.29-7.19 (m,
1H), 7.56(bs, TH), 7.67-7.62(m, 1H), 7.96(dg, 1H),
8.07(d, 1H), 8.21(s, 1H). 8.58(dd. 1H), 9.46(s, 1H)

26-16

z\/?‘C/?_
A

@

MS
561

CDCls 0.98 (t, 3H), 1.81-1.72 (m, 2H), 2.49 (1, 4H),
266 (t, 2H), 3.12-3.08(m, 2H), 3.18 (t, 2H), 3.74(t,
4H), 3.86(s.3H), 6.53(dd, 1H), 6.20(dd, 1H), 6.26 (d.
1H), 7.13(bs, 1H), 7.25-7.21 (m, 1K), 7.62-7.57(m,
1H), 7.87(dd, 1H), 7.83(dd, 1H), 8.12(s, 1H), 8.62(d,
1H), 9.40(s, TH)




-05-

26-17

MS
518

CDCly: 0.98 (t, 3H), 1.76-1.73 (m, 2H), 2.4 (t, 4H),
2,66 (t, 2H), 2.04-2.82 (m, 4H), 3.15-3.11(m, 2H),
3.76-3.73(m, 4H), 3.88(s,3H), 6.52(dd, 1H), 6.82(d,
1H), 7.28-7.24 (m, 1H), 7.57(bs, 1H), 7.25-7.21 (m,
1H), 7.88-7.63(m, 1H), 7.95(dd, 1H), 8.02(d, 1H),
8.20(s, TH), 8.56(d, 1H), 9.41(s, 1H)

26-18

MS
559

CDCls: 0.97 (L, 3H), 1.81-1.72 (m, 2H), 2.08-2.00 (m,
2H), 2.49 (t, 4H), 2.68 (t, 2H), 2.40 (1, 2H), 3.59 (t,
2H), 3.68(t, 2H), 3.87(s,3H), 6.41 (dd, 1H), 6.51(d,
1H), 7.26-7.26 (m, 2H), 7.65-7.60(m, 1H), 7.95(dd,
1H). 8.05(d, 1H), 8.15(s. 1H), 8.56(d, 1H), 9.41(s, 1H)

26-19

587

CDCl,: 0.98 (t, 3H), 1.82-1.73 (m, 2H), 2.14 (s, 3H),
3.12-3.08 (m, 2H), 3.55-3.45(m, 2H). 3.66-3.56 (m,
4H), 3.79-3.68 (m, 2H), 3.95(s,3H), 6.95(dd, 1H), 7.03
(d, 1H), 7.32-7.28(m, 1H), 7.69-7.64 (m, 1H), 7.74(s,
1H), 7.97(dd, 1H), 8.22 (s, 1H), 8.39(d, 1H), 8.52(d,
1H), 8.46(s, 1H) :

CDCls: 0.87 (t, 3H), 1.82-1.73 (m, 2H), 3.12-3.08 (m,
2H), 3.80-3.58(m, 8H), 3.94(s,3H), 6.94(dd, 1H), 7.02
(d, 1H), 7.32-7.28(m, 1H), 7.69-7.64 (m, 1H), 7.32-
7.28(m, 1H), 7.97(dd, 1H), 8.21 (s, 1H), 8.34(d, 1H),
8.52(d, 1H), 2.45(s, 1H)

26-21

MS
815

CDCly: 0.97 (t, 3H), 1.82-1.72 (m, 2H), 2.71 (t, 3H),
3.05 (s, 2H), 3.10 (m, 2H), 3.18 (t, 4H), 3.88(s,3H),
4.17-4,08 (m, 1H), 6.47 (dd, 1H), 6.54 (d, 1H), 6.99-
6.88(m, 1H), 7.28-7.24 (m, 1H), 7.31(bs, 1H), 7.65-
7.60 (m, 1H), 7.32-7.28(m, 1H), 7.95(dd, 1H), 8.05 (3,
1H), 8.15(s, 1H), 8.59(d, 1H), 9.41(s, 1H)




-96 -

COCl;: 0.98 (t, 3H), 1.80-1.74 (m, 2H), 3.12-3.08 {m,
26-22 © MS 2H), 3.45-3.42 (m, 2H), 3.55-3.53 (m, 2H), 3.87 (s,
530 2H), 3.89(s,3H), 5.95-5.89 (m, 1R), 6.44 (dd, 1H),
6.50(d, 1H), 7.35-7.19 (m, 2H), 7.62-7.58(m, 1H),
7.95(dd, 1H). 8.09 (d, 11), 8.15(s, 1H), 8.57(d. 1H),
9.43(s, 1H) '

n/jz
D

GDCly: 0.97 (%, 3H), 1.10 (s, 3H), 1.12 (s, 3H), 1.80-
MS 1.74(m, 2H). 2.80-2.63 (m, 5H), 3.12-3.08 (m, 2H),
558 3.19-3.17 (m, 4H), 3.87(s,3H), 6.48 (dd, 1H), 6.56(d,
1H), 7.30-7.23 (m, 2H), 7.62-7.58(m, 1H), 7.84(dd,
1H), 8.00 (d, 1H), 8.14(s, 1H), 8.59(d. 1H), 8.40(s,
1H)

26-23

O
A

CDCl5: 0.98 (f, 3H), 1.81-1.72 (m, 2H), 2.03-1.91 (m,
MS 1H), 2.28-2.19 (m, 1H), 2.33 (s, 6H), 2.92-2.84 (m,
1H), 3.12-3.08 (m, 2H), 3.17(t, 1H), 3.35(ddd, 1H),
3.51-3.42 (m, 2H), 3.87 (s, 3H), 6.11 (dd, 1H), 6.14
(d,1H), 7.09 (s, 1H), 7.26-7.20(m, 1H), 7.60-7.56 (m,
1H), 7.85(d, 1H), 7.92(dd, 1H), 8.11(s, 1H), 8.38(d,
1H), 8.41(s, 1H)

28-24

2Yalbs
;

<

CDCly: 0.98 (t, 3H), 1.82-1.71 (m, 2H}, 1.96-1.86 (m,
MS 1H), 2.33-2.20 (m, 1H). 2.51 (s, 1H), 3.17-3.08 {m,
530 3H), 3.35-3.30 {m, 1H), 3.54-3.30 (m, 3H), 3.87 (s,
3H), 6.12 (dd, 1H), 6.16 (d,1H), 7.09 (s, 1H), 7.32-
7.21(m, 1H), 7.58 (dd, 1H), 7.85(d, 1H), 7.92(dd, 1H),
B.11(s, 1H), 8.64(d, 1H), 9.40(s, 1M)

26-25

Vs

3

CDCl,: 0.98 (1, 3H), 1.83-1.71 (m, 2H), 1.98-1.81 (m,
MS 2H), 2.16-2.02(m, 2H), 2.53-2.28 (m, 5H), 2.87-2.72
548 (m, 2H), 3.12-3.08 (m, 2H), 3.88 (s, 3H), 4.32 (bs,
3H), 6.4 (dd, 1H), 6.53(d, 1R), 7.32-7.25 (m, 2H),
7.63-7.58 (m, 2H), 7.94(dd, 1K), 8.04 (d, 1H), 8.15(s,
tH), 8.57(d, 1H), 9.42(s, 1H)

26-26

_O%Qf




S

26-27

MS

CDCly 0.97 (1, 3H), 1.38-1.30 (m, 1H), 1.49-1.40 (m,
2H), 1.70-1.62 (m, 1H), 1.83-1.72 (m, 2H), 1.89 (d,
2H), 2.74-2.10 {m, 2H), 3.12-3.08 (m, 2H), 3.57 (d,
2H), 3.63 (d, 2H), 3.90 (s,3H), 6.50 (d, 1H), 6.58 (s,
1K), 7.34-7.24 (m, 2H), 7.64-7.80(m, 1H), 7.94(dd,
1H), 8.02 (d, 1H), B.14(s, 1H), 8.60(dd, 1H), 8.40(s,
1H)

26-28

MS
517

CDCly: 0.97 (4, 3H), 1.88-1.65 (m, 3H), 2.05-1.97 (m,
2H), 2.21-2.08 (m, 1H), 2.67-2.55 {m, 4H), 2.78-
2.71(m, 2H), 3.12-3.08 {m, 2H), 3.61 (d, 2H), 3.87
{s,3H), 6.47 (dd, 1H), 6.56 (d, 1H), 7.28-7.23 {m, 2H),
7.64-7.60(m, 1H), 7.84(dd, 1H), 7.99 (d, 1H), 8.13(s,
1H), 8.60(dd, 1H), 9.39(s, TH)

26-29

MS
585

CDCly: 0.97 (L, 3H), 1.89-1.65 (m, 8H}, 2.03 (d, 2H),
2.20-2.10 (m, 1H), 2.68-2.58 (m, 4H), 2.78-2.72 (m,
2H), 3.12-3.08 {m, 2H), 3.61(d, 2H). 3.87(s,3H), 6.47
(dd. 1H), 6.56(d. 1H), 7.30-7.23 (m, 2H), 7.64~7.60(m,
1H), 7.94(dd, 1H), 7.99 (dd, 1H), B.13(s, 1H), 8.60(cd,
1H), 9.39 (s, 1H)

26-30

MS
451, 453

0.97 (t, 3H), 1.71-1.82 {mn, 2H), 3.06-3.14 (m, 2H),

| 3.89 (s, 1H), 6.60 (ddd, 1H), 6.66 (dd, 1H), 7.25-7.30

(m, 1H), 7.35 (br.s, 1H), 7.63 (dd, 1H), 7.95 (dd, 1H),
B.09-8.18 (m, 1H), 8.17 (s, 1H), 8.52 (dd, 1H), 9.42 (s,
1H).

26-31

MS
847, 649

0.98 (1, 3H), 1.71-1.83 (m, 2H), 2.18 (s, 3H), 247-2.64
(m, 4H), 2.72-2.84 (m, 2H), 3.08-3.15 {m, 2H), 3.42-
3.54 (m, 2H), 3.58-3.68 (m, 2H), 3.84 (s, 3H), 3.54-
4.03 (m, 2H), 6.45-6.51 (m, 1H). 6.78 (, 1H), 7.22-
7.27 (m, 1H), 7.60 (s, 1H), 7.67-7.74 (m, 1H), 7.93-
7.97 (m. H), 7.73 (d, 1H), 8.02 (s, 1H), 8.54 (d, TH),
9.33 (s, 1H).
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26-32

m.p.
139,4

400MHz, CDCI3, 5 (ppm): 0.98 (t; 3H), 1.55-1.90 (m;
6H), 2.38 (s; 3H), 2.45-2.80 (m; 6H), 3.13 (m; 2H),
3.47 (m; 2H), 3.84 (s; 3H), 6.54 (dd; 1H), 6.79 (d; 1H),
7.23 (dd; 1H); 7.51 (s; 1H), 7.64 (dd: 1H), 7.92 (d;
1H), 8.00 (s; 1H), 8.19 (s; 1H), 8.57 (d; 1H), 9.41 (s;
1H).

26-33

m.p.
1634

400MHz, CDCI13, 5 (ppm). 0.98 (t; 3H), 1.50-1.90 (m;
6H), 2.24 (bs; 1H), 2.45-2.65 (m; 6H), 3.12 (m; 2H),
3.45 (m; 2H), 3.77 (m; 4H9, 3.85 (s; 3H), 6.55 (dd;
1H); 6.79 (d; 1H), 7.24 (dd; 1H). 7.52 (s; 1H), 7.64
{dd; 1H), 7.93 (d; 1H), 8.01 (s; 1H), 8.20 (s; 1H9, 9.42
{s; 1H).

m.p.
232,09

400MHz, CDCI3, § (ppm): 1.00 (s; 3H), 1.78 (m; 2H),
2.83 (s; 3H), 3.03 (m; 2H), 3.12 (m; 2H), 3.38-3.60 (m;
8H), 3.88 (s; 3H), 6.56 {m; TH), 6.82 (d; 1H), 7.29 (m;
1H), 7.60 (s; 1H), 7.64 (m; 1H), 7.95 (d; 1H), 8.12 (s:
1H), 8.20 (s; 1H), 8.59 (d; 1H), 9.50 (s; 1H).

26-35

m.p.
197.3

400MHz, CDCI3, 5 (ppm): 0.99 (t; 3H), 1.43 (m; 1H),
1.83 (m: 2H), 1.77 (m; 2H), 1.90 (m; 2H), 2.70 (m:
2H), 3.13 (m; 2H), 3.28 (m; 2H), 3.75 (s; 1H), 3.84 (s;
3H), 6.55 (m; 1H), 6.80 (d; 1H), 7.24 (m; 1H), 7.53 (s;
1H), 7.64 (s; 1H), 7.93 (d; 1H), B.02 (s; 1H), 8.20 (s;
1H), 8.58 (d; 1H), 9.41 (s; 1H).

26-36

m.p.
1476

400MHz, CDCI3, & (ppm): 1.00 (t; 3H), 1.78 (m; 2H),
3.12 (m; 2H), 3.56 (m; 1H), 3.87 (s; 3H), 6.53 (dd;
1H), 6.80 (d; 1H), 7.30 (dd; 1H), 7.52 (s; 1H), 7.64 (m;
1H), 7.95 (dd; 1H), 8.08 (s; 1H), 8.20 (s; 1H), 8.60 (d;
1H), 9.48 (s; 1H).

26-37

m.p.
143.2

500MHz, CDCI3, & (ppm): 0.96 (t; 3K), 1.70 (m; 2H),
2.11 {m; 1H), 2.39 (m; 1H), 2.75 (s; 3H), 3.02 {m; 1H),
3.22 (m; 2H), 3.43 (d; 2H), 3.82 (s; 3H), 3.86 (m; 1H),
6.40 (dd; 1H), 6.94 (d; 1H), 7.34 (ddd; 1H), 7.47 {s;
1H), 7.63 (ddd; 1H), 7.93 (dd; 1H), 8.18 (s; 1H), 8.51
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{@; 1H).
26-38 { mp. | 400MHz, CBCI3, § (ppm): 1.00 (t 3H), 1.70-1.95 (m; |
% & 1335 | 6H), 2.63 (s; 1H), 2,92 (s; 1H), 3.00-3.25 (m; 5H),
A 3.89 (s; 3H), 5.42 (s; 1H), 6.70 (s; 1H), 6.83 {m; 2H).

7.25 {m; 1H), 7.55 (s; 1H), 7.63 (m; 1HO, 8.95 (m;
1H), 8.15 (8; 1H), 8.23 (5; 1H), B.54 {d; 1H), 9.45 (s;
1H).

it

26-39 J; m.p. 400MHz, COCI3, & (ppm}: 0.89 {t; 3H), 1.70-1.90 {m;

N1, 188.8 | 3H), 2.08 (m; 1H), 2.28 (s; 6H9, 2.83 (s; 1H), 3.00-
Ob 3.23 (m; 4H8, 3.37 {m; 1H), 3.83 (s; 3H), 6.19 (dd;
: 1H), 8.83 (d; 1H), 7.23 {dd; 1H), 7.50 (s; 1H), 7.59 {m;
2H), 7.93 (d; 1H), 8.19 (5; TH), 8.80 (d; 1H), 9.42 (s;
1H).

The following 5-Chioro-N>{substitted pheny!}-N*{2-ethanesutfonyl-phenyl}-pyrimidine-2,4-
diamine are prepared from (2,5-Dichloro-pyrimidin-4-y{}-[2-ethanesulfonylphenyll-amine and
the comesponding aniline following the procedure of Example 7A

Paw/i TH
& -
Expl Rx Rf {soivent) | NMR {400MHz), § (ppm) or
No. or M8 Retenticn ime min. (HPLC)
5 COCly: 1.28(t,3H), 3.12-3.19(m, 8H), 3.87-3.89(m,

27-1 0.53 7H), 6.45(dd, 1H). 5.58(d.1H), 7.24-7.28(m, 1H),
(ACOE) | 7.31(s, 1H), 7.60-7.64(m, 1H), 7.95(dd, 1H), 8.04(d,
E’j 1H), 8.14(s, 1H), 8.58(d, 1H), 8.38(s, 1H)
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27-2 (>/ 585 (M+H) | 2.38
486 (M+H) | 3.07
27-3 @ o~
/H
\
587 (M+H) | 2.29
274 @’“ %
)
545 (M+H) | 2.59
275 ©/ ~
(N
/ED
545 (M+H) | 2.45
276 ©/ o~

<
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531 (M+H) [ 2.25
27-7 -E/l[jo\
Y
/"‘\.)
545 (M+H) [ 245
278 g\
g, O
% |
600 (M+H) | 2.17
Q
27-9 ©/ ~
Q
|
HPLC condition

Column: YMC CombiScreen ODS-A {Sum, 1Znm), 50 x 4.6 mm |.D.
Flow rate: 2.0 mU/min :

Eluent A) TFA/water {0.1/100), B) TFA/acetonitrile {0.1/100)
Gradient 5-100%B (G-5min)

Detsction: UV at 215nm

The following 5-Chioro-N’(substitted phenyi}-N*-[2-(propane-2-sulfonyt)-phenyl]-pyrimidine-
24-diamine are prepared from {2,5-Dichloro-pyrimidin-4-ylH2-(propane-2-sulfonyl}-phenyl]-
amine and the comresponding aniline following the procedure of Example 7A




-102 -

ExpiN

Rf (solvent)
or MS

NMR (400MHz) , 5 {ppm) or
Retention time min. (HPLC)

281

0.2
(AcOEt)

CDCls: 1.31 (d, 6H), 1.85-1.73 (m, 1H), 1.86-1.98 (m,
3H), 2.62-2.70 {m, 1H), 3.11-3.13 {m, 2H), 3.21-8.28
(m, 1H), 3.28 (m, 2H), 3.88 8s, 3H), 5.41 (brs, 1H),
6.53 (d, 1H), 6.59 (d, 1H). 6.64 (brs, 1H), 7.28-7.34
(m, 1H), 7.34 (s, 1H), 7.60-7.67 (m, 1H), 7.91 (dd,
1H), 8.08 (d, 1H), 8.13 (s, 1H), 8.60 (d, 1H), 9.55 (s,
H).

28-2

Ms
miz 561,

563 (M+1).

CDCly: 1.31(d, 6H), 264 {t, 2H), 2.68-2.77 {m, 4H),
3.19{t, 4H), 3.17-3.28(m, 1H), 3.68(t, 2H), 3.88(s, 3H),
6.48(dd, 1H), 6.55 (d, 1H), 7.23-7.32(m, 1H),
7.62(ddd, 1H), 7.91(dd, 1H), 8.04(dd, 1H), 8.12(s,
1H), 8.60(d, 1H), 8.54(bs, 1H)

28-3

0.55
(ACOE)

CDCls: 1.31(d, 6H), 3.12-3.14(m, 4H), 3.21-3.27(m,
1H), 3.87-3.89(m, 7H), 6.46(dd, 1H), 6.53(d.1H), 7.23-
7.27(m. 1H), 7.30(s. 1H), 7.59-7.64(m, 1H), 7.94(dd,
1H), 8.05(d, 1H), 8.14(s, 1H), 8.60(d, 1H), 9.55(s, 1H)

284

0.37
(AcOE)

CDCls: 1.32(d, 6H), 3.21-3.27(m, 1H), 4.00(s, 1H),
7.14(dd, 1H), 7.26~7 27(m, 1H), 7.28-7.33(m, 1H),
7.64(s, 1H), 7.66-7.74(m, 1H), 7.95(dd, 1H), B.10(s,
1H), 8.21(s, 1H), 8.46(d, 1H), 8.50(s, 1H), 8.54(d,
1H), 9.59(s, 1H)
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1H) 3.61(d, 2H), 3.87(s,3H), 6.48(dd, 1H), 6.56 (d,
1H), 7,29-7.22 (m, 1H), 7.62(dd, 1H), 7.90(dd, 1H),
7.99(d, 1H), B.12(s, 1H), 8.60(d, 1H), 9.53(s, 1H)

~ 003 | CDCls: 1.31(d, 6H), 1.67-1.77(m, 2H), 1.96-2.05 (m,
28-5 . (ACOEt) | 2H),2.39-2.48 (m, 1H), 2.48-2.61(m, 2H), 2.63
¢ 2.78(m, 8H), 3.24 (sept, 1H), 3.71-3.63 (m, 2H),
3.87(s, 3H), 6.47(dd, 1H), 6.55 (d, TH), 7.21-7.28(m,
Q 1H), 7.61(ddd, 1H), 7.9%(dd, 1H), 8.00(dd, 1H),
EN B.12(s, 1H), 8.60(d, 1H), 9.53(bs, 1H)
)
T
502 (VPH) | 2.84
28-6 @/
478 (M*H) | 4.53
287 [i:r”\
c_.n;%
P CDCls: 1.31(d, 6H).1.51-1.42(m, 2H), 1.67-1.53(m,
28-8 MS | 4H), 1.81-1.68(m, 2H), 1.96-1.89(m, 2H), 2.47-
éf 509 2.36(m, 1H), 2.57-2.54(m, 4H), 2.69(dd, 2H)3.24(sept,
- 1H), 3.67(d,1H), 3.87( s , 1H), 6.48 (dd, TH), 6.56 (d,
[;j 1H), 7.31-7.21(m, 1H), 7.63-7.59 (m, 1H), 8.00(d, 1H),
O 8.12(s, 1H), 8.60(d, 1H), 9.55(s, 1H)
789 P CDCly: 1.26 (L 3H), 1.31(d, 6H),1.74-1.68(m, 2H),
MS | 1.85-1.76(m, 4H), 2.08-1.98(m, 2H), 2.19-2.10(m,
@f 585 | 2H), 2.67-2.58(m, 4H), 2.79-2.72(m, 2H), 3.24(sept,
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28-10

~O--

/

M3
559

CDCly 1.31(0, BH),1.56-1.37(m, 2H), 1.81-1.69(m,
1H), 1.87(d, 2H), 2.73-2.67(m, 2H), 3.28-3.21(m, 1H),
3.37(s, 3H),3.61(d, 1H),3.87(s, 3H),6.49(dd,
1H),8.57(s, 1H), 7.31-7.21(m, 1H).7.64-7.60 (m. 1H),
7.91(dd, 1H), 8.00(d, 1K), 8.60(d, 1H) 9.53(s, 1H)

28-11

O

_/

Z

558

CDCly: 1.31(d, 6H), 2.15(s, 3H), 3.12(ddd, 4H),
3.24(sept, TH), 3.64 (¢, 2H), 3.80(t, 2H), 3.89(s,
3H),6.47(dd, 1H),6.55(d, 1H),7.29-7.24(m,
1H),7.33(bs, 1H), 7.62(m, 1H),7.92(dd, 1H), 8.08(d,
1H), 8.14(s, 1H), 8.60(d, 1H) 9.55(s, 1H)

28-12

|-

MS

CDClz: 1.16, (¢, 3H), 1.31(d, 6H), 2.56-2.44(b, 2H),
271-2.80 (m, 4H), 3.28-3.17(m, 5H), 3.88(s, 3H),
6.48(dd. 1H),6.58(d, 1H),7.30-7.22(m, 1H), 7.63-
7.58(m, 1H),7.90(dd, 1H), 8.0%(d, TH), 8.12(s. 1H),
8.60(d, 1H) 9.54(s, 1H)

28-13

OO

/

8§01

CDCly: 1.31(d, 6H, J=6.55),1.75-1.63(m, 2H),2.00-
1.91(m, 2H),2.37-2.27(m, 1H),2.60 (t, 4H, J=4.79).
2.74-2.59(m, 2H), 3.24(sept, 1H), 3.66 (d, 24,
J=12.1), 3.75(t, 4H, J=4.53), 3.88(s, 3H), 6.48(dd, 1H,
J=2.52, 8.56),6.56(d, 1H, J=2.52),7.33-7.22(m, 1H),
7.64-7.58 (m, 1H),7.91(dd, 1H, J=8.05, 1.51), 8.01(d,
1H, J=8.56), 8.12(s, 1H), 8.61(d, 1H, J=7.55) 9.54(s,
1H)
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28-14

559

COCh: 1.11 (d, 6H, J=6.56), 1.31(0, 6H, J=7.05),
2.82-2,68(m, SH). 3.20-3.17(m, 4H), 3.28-3.97(m,
1H), 3.87(s, 3H). 6.48(dd, 1H, J=2.52, 8.56),5.56(d,
1H, $=252),7.33-7.24(m, 1H), 7.62-7.58(m,
1H),7.90(dd, 1H, J=), B.01(d, 1H, J=8.56), 8.12(s,
1H), 8.60(d. 1H, J=8.56) 9.54(s, 1H)

28-15

559

CDCl;: 1.31 (3, BH, J=7.05), 1.97-1.85(m, 2H), 2.17-
1.98(m, 2H), 2.35-2.25(m, 1H), 2.75(m, 2H),
3.24(sept, 1H), 3.65(d, 2H), 3.88(s, 3H), 5.30 (bs,
1H), 5.48(bs, 1H), 6.48(dd, 1H, J=2.51, B.56), 6.56(d,
4H, J=2.62), 7.33-7.24(m, 1H), 7.62 (m, 1H), 7.91(dd,
1H, J=1.51, 8.06), 8.03(dd, 1H, J=3.02, 8.58), 8.13(s,
1H), 8.60(d, 1H, 4=8.57), 9.54(s, 1H)

28-16

532

CDCly: 1.31 (d, BH, 4=7.06), 1.46-1.43(m, 1H), 1.79-
1.68(m, 2H), 2.08-1.98(m, 2H),2.89-2.88(m, 2H),
3.24(sept, 1H), 3.61-3.45(m, 2H), 3.91-3.80(m, 1H),
3.88(s, 3H). 6.49(dd, 1H, J=2.52, 8.56),6.57(d, 1H.
J=2 52),7.34-7.23(m, 1H), 7.64-7.60(m, 1H),7.91(dd,
1H, J=1.51, B.06), 8.02(dd, 1H, J=3.02, 9.06), B.13(s,
1H), 8.80(d, 1H, J=8.06) 9.53 (s, 1H)

28-17

MS
532

CDCly: 1.31 (d, 6H, J=8.96), 2.18-2.12(m, 2H),
3.24(sept, 1H),3.37-3.32{m, 2H), 3.39(s, 3H), 3.43(d,
1H, J=8.56), 3.51(dd, 1H, J=5.04, 10.8), 3.87(s, 3H),
4.17—4.08 (m,1) 6.13 (dd, 1H, J=2.51,
8.58),6.16(d, 1M, J=2.52),7.09(bs, 1H),7.31-721(m,
1H), 7.60-7.56 {m, 1H),7.85(d, 1H, J=8.56), 7.89(dd,
1K, J=1.51, 8.06), 8.10(s. 1H), 8.65(d. 1H, J=0.06)
9.54 (s, 1H) '
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28-18

MS

CDCly: 1.31 (d, 6H, J=7.05), 1.82-1.70(m, 2H), 2.08-
1.89(m, 2H),2.96-2.87(m, 2H), 3.24{sept, 1H), 3.41-
3.33(m, 1H). 3.40(s, 3H),3.51-3.42(m, 2H), 3.87(s,
3H), 6.49(dd, 1H, J=2.52, 9.07),6.57(d, 1H,
J=2.52),7.32-7.22(m, 1H), 7.84-7.60 (m, 1H),7.91(dd,
1H,), 8.00(dd, 1H, J=3.02, 9.08), 8.12(s, 1H), 8.60(d,
1H, J=8.56) 9.53 (5, 1H)

0.33
(ACOEL)

CDCly: 1.31 (d. 6H, J=7.05), 1.82-1.70{m, 2H), 2.08-
1.99(m, 2H),2.96-2.87(m, 2H), 3.24(sept, 1H), 3.41-
3.33(m. 1H), 3.40(s. 3H).3.51-3.42(m, 2H), 3.87(s,
3H), 6.49(dd, 1K, J=2.52, 9.07),6.57(d, 1H,
J=2.52),7.32-7.22(m, 1H), 7.62(m, 1H),7.91{dd, 1H,),
8.00{dd, 1H, J=3.02, 9.08), 8.12(s, 1H), 8.60(d, 1H,
J=8.56) 8.53 (s, 1H)

28-20

MS

CDCly: 1.31 (0, 6H), 1.66-1.53(m, 2H), 2.10-2.01(m,
2H),2.51 (s, 3H), 2.70-2.43(m, 1H),2.83-2.74(m, 2H),
3.24(Sept, 1H), 3.63-3.56(m, 2H), 3.87(s, 3H), 4.34-
4.25(m, 1H), 6.48(dd. 1H),8.56(d, 1H).7.34-7.24(m.
1H), 7.84-7.80(m, 1H),7.90(dd, 1H), 8.00(d, 1H),
8.12(s, 1H), 8.60(dd, 1H), 9.53(s, 1H)

28-21

MS
531

COCly: 1.30 (s, 3H),1,32 (s, 3H), 2.33-2.22(m. 1H),
2.54(s, 3H), 3.37-3.20(m, 3H),3.57-3.44(m, 3H),
3.86(s, 3H), 6.12(dd, 1H),6.16(d, 1H),7.14-T.08(m,
1H), 7.30-7.20(m, 1H),7.85-7,58(m, 1H), 7.93-7.87(m,
1H,), 8.10(s, 1H), 8.64(d, 1H) 9.54 (s, 1H)




Q7=

CDCly: 1.30 (s, 3H), 1.32 (s, 3H), 2.03-1.88(m, |

28-22 o’ MS | 1H),2.30-2.18(m, 1H), 2.34(s, 6H),2.96-2.83(m, 1H),
545 | 3.20-3.16(m, 2H), 3.40-3.34(m, 1R),3.53-3.43(m, 2H),
| 3.87(s, 3H), 8.11(dd, 1H.) 6.13(dd, TH),7.08(bs,
(_2 1H),7.31-7.21(m, 1H), 7.60-7.56(m, 1H),7.85(d. 1H),
- 7.89(dd, 1H), 8.10(s, 1H), 8.66(d, 1H) 9.54(s, 1H)
P CDCh: 1.31 (s, 3H). 1.32 (s, 3H),3.05(s, 3H),
28-23 % MS 3.24(sept, 1H), 3.50-3.43(m, 4H),3.85(s, 2H), 3.89(s,
545 | 3H), 6.11(dd, 1H.) 6.43(dd, 1H),6.50(d, TH).7.31-
\ 7.28(m, 1H), 7.84-7.60(m, 1H).7.92(dd, 1H), 8.09(d,
Ewl 1H), 8.13(s, 1H), 8.58(d. 1H) 9.55(s, 1H)
I Q
005 | CDCly 1.30 (s, 31), 1.32 (s, 3H), 1.02-1.83(m,
28-24 o~ (AcOEUMe | 1H),2.17-1.95(m, 1H), 2.43-2.27(m, 2H),2.78-2.71(m,
OH=4/1) | 4H), 3.15-2.97(m, 4H), 3.23-3.18(m, 4H),3.24{sept,
1H), 3.87(s, 3H), 6.11(dd, 1H,) 6.47(dd, 1H),6.55(d,
j 1H),7.33-7.23(m, 1H), 7.63-7.59(m, 1H),7.95(dd, 1H),
| 8.01(dd, 1H), 8.12(s, 1H), 8.60(d, 1H) 8.54(s, 1H)
I
CDCly: 1.30 (5, 3H), 1.32 {5, 3H), 1.80-1.70(m,
28-25 MS | 2H)2.04-1.93(m, 2H), 2.49-2.28(m, 12H),2.76-
800 | 2.62(m, 4H), 3.04-2.96(m, 4H), 3.16-3.05(m,

/N
S

O~

2M),3.24(sept, 1H), 3.72-3.63(m, 2H). 3.87(s,
3H),6.48(dd, 1H),6.55(d, 1H),7.31-7.23(m, 1H), 7.66-
7.589(m, 1H),7.91(dd, 1H), 8.01(d, 1H), 8.12(s, 1H),
8.80(d, 1H) 9.53(s, 1H)
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28-26

MS
573

CDCly: 1.30 (s, 3H), 1.32 (8, 3H), 2.59-2.43 (m,
4H),2.78-2.73(m, 1H), 3.00-2.86(m, 2H),3.38-3.20(m,
3H), 3.54-2.45(m, 1H), 3.73(dd, 1H).3.84-3.77{m, 1H),
3.94-3.87(m, 1H), 3.88(s, 3H),6.48(dd, 1H),6.53(d,
1H).7.32-7.23(m. 1H), 7.31 (bs, 1H), 7.63-7.52(m,
1H),7.91(dd, TH), 8.04(d, 1K), 8.13(s, 1H), 8.60(d,
1H) 9.54(s, 1H)

28-27

&

MS
559

COCly: 1.30(s, 3H). 1.32 (s, 3H), 1.82-1.73 (m, 1H),
1.97-1.84(m, 3H), 2.73-2.51 (m, TH), 3.12(t, 2H),
3.31-3.20 (m, 3H), 3.90(s,3H), 5.48-5.37(m, 1H),
6.53(dd, TH), 8.59(d, 1H), 6.68-6.62 {m, 1H), 7.28-
7.21 (m, 1H), 7.33(bs, 1H), 7.65-7.61(m, 1H), 7.92(dd,
1H), 8.08(d, 1H), 8.14{(s, 1H), B.60(d, 1H), 8.55(s, 1H)

g3

CDCly: 1.30(s, 3H), 1.32 (s, 3H), 1.82-1.73 (m, 1H),
1.97-1.84(m, 3H), 2.73-2.51 (m, 1H), 3.12(t, 2H),
3.31-3.20 (m, 3H), 3.90(s,3H), 6.46-5.37(m, 1H),
6.53(dd, 1H), 6.59(d, 1H), 6.66-6.62 (m, 1H), 7.2
7.21 (m, 1H), 7.33(bs, 1H), 7.65-7.61(m, 1H), 7.92(dd.
1H), 8.08(d, 1H), 8.14(s, TH), 8.60(d, 1H), 8.55(s, 1H)

28-29

MS
413

CDCl3 1.31 (s, 3H), 1.33(s, 3H).2.92(t, 4H),
3.28(sept, 1H) 3.73(t, 4H), 3.87(s,3H), 6.51(dd, 1H),
6.82(d, 1H), 7.32-7.23 (m, 1H), 7.57(bs, 1H), 7.70-
7.64(m, 1H), 7.92(dd, 1H), 8.01(bs, 1H), 8.12(s, 1H),
8.60(d, 1K), 9.53(s, 1H)

28-30

MS
483

CDCly: 1.30 (s, 3H). 1.33(s, 3H), 3.25(sept, 1H) 3.60
{bs,3H), 3.89(s, 3R), 6.59(s, 1H), 7.27-7.18 (m,
1H),7.61(dd, 1H), 7.83(bs, 1H), 7.90(dd, 1H), 8.15 (
s, 1H). 8.55(d, 1H), 9.55(s, 1H)
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CDCly: 1.31(d, 6H),1.58-1.37(m, 2H), 1.81-1.69(m,

-

28-31 ° MS 1H), 1.87(d, 2H), 2.73-2.67(m, 2H), 3.28-3.21(m, 1H),
445 3.37(s, 3H).3.61(d, 1H),3.87(s, 3H),6.49(dd,
1H),7.025(bs, 1H), 7.28-7.23(m, 1H),7.64-7.59(m,
1H), 7.93-7.89(m, 2H), B.15(s, 1H), 8.57(dd, 1H)
9.56(s, 1H)
ci ™
| %j\
e HN N TH
43
Vi "
Expl Rx HPLC Mass (ESI)
No. Retention miz
firne {min}
3.30 546 (M+H)
26-1 @” ~
O
282 827 (M+H)
o
20-2 g
3.07 587 (M+H) o]
D
283 @, e
A




=110 -

HN N NH
A //0 l
8 Rx
[+
[Eol Rx HPLC Mass (ES])
No. Retention m/z
time (min)
282 516 (M+H)
30-1 ¢/°‘*-
)
2.66 557 (M+H)
30-2 ¢( s
/Eo
250 667 (M+H)
o
o
NH,
210 498 (M+H)
30-4 o~
7
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2.30 543 (MrH)

30-5 o~
S
/”\)

2.52 557 (M+H)

306 g
M
O'-.,,(O
(LR

2.23 _ 612 (M*H)

30-7 { >’°\
8
I
| A
P I
\/S/ Rx
.0/
Expl Rx HPLC Mass (ES)
No. Retentlon miz
firne {min)
3.15 423 (M+H)




-1t2-

262 450 (MH)
32 B

Expl Rx MS NMR (400MHz) in CDCls, & (ppm)
No.
P 1.03 (s, 3H). 1.04(s, 3H),2.15(s, 3H), 2.32(sept, 1H)
32-1 o 5853 | 3.00(d, 2H) 3.10{t, 2H), 3.13(t, 2H), 3.64(t, 2H),3.79¢(t,
©/ 2H), 3.89(s,3H), 6.45(dd, 1H), 6.55(d, 1H), 7.34-7.26
y (m, 1H), 7.62(bs, 1H), 7.64-7.60(m, 1H), 7.97(dd, 1H),
[ j 8.07(d, 1H), 8.15(s, 1H), 8.54(d, TH), 8.32(s, 1H)
L
347
322 o 532 (M+H)
O
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Ct

MS NMR (400MHz) in CDCly, 5 (ppm)
No.

3.58-3.48(m, 1H), 3.64 {t, 2H),3.80(t, 2H), 3.89(s,3H),
6.48(dd, 1H), 6.55(d, 1H), 7.30-7.24 (m, tH), 7.52(bs.
1H), 7.63-7.56(m, 1H), 7.94(dd, 1H), B.08(d, 1H),

Rx
P 1.66-1.62 (m, 2H), 1.92-1.73 {m, 4H), 2.12-2.03 (m,
33-1 @" 585.3 | 2M), 2.15(s, 3H), 3.00{d, 2H) 3.114t, 2H), 3.14(t, 2H),
L B.14(s, 1H), 8.60(d, 1H), 9.54(s, 1H)

544 (MHH) 316
332 @/"\
)

e
1 e
Ry -~
g
Expl Rx HPLC Masg (ESI)
No. Retention miz
time (min)

o~ 3.15 532 (M+H)
34-1 &




w1

334 558 (M+H)
34-2 O\ P2
/fs@
[»]
3.35 546 (M+H)
e g WL ¥
34-3 &
. 332 546 (M+H)
34-4 ;}{/
#)
2 3.09 566 (M+H)
345 off\@
2.87 552 (M+H)
6‘/
" Ex MS NMR (400MHz), CDCls, 8 ppm
No
e e 1.05 (t, 3H), 1.69-1.78 {m, 2H), 2.86-2.95 (m, 1H),
BT | s W _ MS 3.16-3.25 (m, 1H). 6.57-8.68 (m, 2H), 7.17 (dd, 1H),
‘@ ér 435,436 | 7.35-7.39 (m, 1H), 7.50 {dd, 1H), 8.13 (s. 1H), 8.16-
I 8.21 (m, 1H), 8.48 (d, 1H), 10.14 (s, 1H)
= j\ 0.94 (1, 3H), 1.69-1.80 (m, 2H), 2.38 (s, 3H), 2.55-2.64
8| e MS (m, 4H), 3.02-3.08 {m, 2H), 3.22-3.29 {m, 4H), 3.88 (s,
4 549, 551 3H}, 6.55 (ddd, 1H), 8.80-6.66 (m, 1H}, 7.13-7.18 (m,

1H), 7.34 (br.s, 1H), 7.44 (2, 1H), 8.10 (s, 1H), 8.10-
8.23 (m. 2H), 8.88 (s, 1H).




.

-115-

flfﬂ\i

!

567
M+1]+

DMSO-d6: 2.24 (8, 3H), 2.45-2.50 (m, 4H), 2.78 (d,
3H), 3.10-3.17 (m, 8H), 3.74-3.78 (m, 7H), 6.48 (dd,
1H), 6.66 (d, 1H), 8.85-6.89 (m, 1H), 7.18 (d, 1H),
7.40 (0, 1H), 7.98-8.02 (m, 2H), 8.28 (br.d, 1H), 8.80-
8.66 (m, 1H), 11.17 (s, TH).

36-2

N 505
17"

DMSO-d6: 2.24(s, 3H), 2.46-2.50{m, 4H), 2.79(d, 3H),
3.13-3.17(m, 4H), 3.78(s. 3H), 6.89(d, 1H), 6.87(dd,
1H), 7.07-7.17(m, 2H), 7.18-7.23(m, 2H), 7.54(d, 1H),
8.13(s, 1H), 8.45(s, 1H), 8.65-8.75(m, 1H), 8.04(s,
1H), 11.19(s, 1H) :

nt fo ilin

36-1 Preparation of 2-amino-N-rethyi-benzamide

\fo

o

MeNE

H,0-THP

92%

To a suspension of 16.3 g (100 mmol) of Isatoic anhydride in 100mL of H,0 is added
portionwise 100mL of 2N methylamine - tetrahydrofuran solution (200 mmol) at room
temperature. The reaction mixture is stimed for 1 hour and then extracted with AcOEt. The
organic layer is washed with HO and brine, dried over Na,S0O,, -and concentrated under
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reduced pressure to give 13.79 g of desired product, 2-amino-N-methyl-benzamide (92 mmol,
92%) as colorless solid.

NMR (400MHz, CDCI3, 8); 2.97 (d, 3H, J = 4.52 Hz), 5.49 (bs, 1H), 6.07 (bs, 1H}, 6.64 {ddd,
1H, J = 8.04, 7,56, 1.0 Hz}, 6.68 (dd, 1H, J = 8.32, 1.0 Hz}, 7.20 (ddd, 1H, J = 8.32, 7.56, 1.52
Hz}, 7.29 {dd, TH, J = 8.04, 1.52 Ha).

36-2
2-(2 5-Dichioro-pyrimidin-4-ylamino -N-methyl-benzamide

Cl . a
N
NH, mll/ﬂ\)\m I

H . KCO,/DMF
75°C, 5h H

BY%%

To a solution of 15.0 g (89.8 mmol} of 2-aminc-N-methyi-benzamide in DMF (300mL) are added
2. 4, 5-trichloropyrimidine (23.8 g, 130 mmol) and potassium carbonate (17.8 g, 130 mmol}). The
reaction mixture is stirred at 75°C for 5 hours, coolad to room lemperature, end then poured info
H,0 (BLOmL). The resuifing precipitate is collected by a filtration followed by washing with 50%
aqueous CHyCN (200mL) and dried under reduced pressure (40°C, 10 hours) to give desired 2-
{2,5-dichloro-pyrimidin-4-yl-amino)-N-methyl-benzamide as ivory solid (26.4 g, 88.9 mmol,
89%).

NMR (400MHz, DMSO-d6, 8} 261 (d, 3H, J = 4.62 Hz), 7.22 {dd, 1H, J = 8.56, 8.04 HZ), 7.60
{ddd, 1H, J = 8.56, 8.56, 1.0 Hz). 7.81 (dd, 1H, J = 8.04, 1.0 Hz), 8.48 (s, 1H), 852 (d, 1H, J =
8.56 Hz) 8.80-8.90 (m, 1H), 12.18 (s, 1H).

According the manner described above, the following compounds are prepared.

36-3
2-{5-Bromo-2-chloro-pynimidin-4-ylamino)-N-methyl-benzamide

Br
WNJL/;T\G
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NMR (400MHz, DMSO-ds, &) 2.81(d, 3R), 7.23(ddd, 1H, J=7.54, 7.54, 1.0Hz), 7.50(ddd, 1H,
J=7.93, 8.08, 1.52M2),7.79(dd, 1H, J=7.8, 1.52Hz), 8.47(dd, 1H J=8.06, 1.0Hz), 8.55(s, 1H),
8.81-8.87(m, 1H), 12.0(brs, tH). RE 0.46 (n-Hexane: AcOEL=7:3).

36-4
2-(2.5-Dichioro-pyiimldin-4-viamine-N-ethvi-banzamide

Bt

N Cl

NMR (400MHz, CDCls, &): 1.28 (t, d=7.04, 3H), 3.48-3.57 {m, 2H), 6.22 (br. s, 1H), 7.11-7.17
{m, 1H}, 7 61 (dd, J=1.0, 8.04, 1H), 7.53-7.61 (m, 1H), 8.22 (s, 1H), 8.69-8.74 (m, 1H), 11.66
{br. 5, 1H). Rf : 0.80 {(Hexane ACOEt=1 1), '

36-5
Praparation of 2-(5~bromo-2-chloro-pyrimidin-4-ylamino}-N-methyi-banzenesulfonamide

o HN N

A suspension of 5-bromo-2,4-dichloropyrimidine (684 mg, 3.0 mmol} and Z-amino-N-methyl-

benzenesulfonamide (558 mg, 3.0 mmol} in N,N-dimethylformamide (10 ml) containing

potassium carbonate (830 mg, 5.0 mmol} is stived at room temperature for 23 hours. Saturated
aqueous ammonium chloride Is added and the mixture s poured into water and exiracted twice
with ethyl acetats. The organic layer is washed with brine, dried over sodium suifate, and

evaparated in vacuo. The residue is purified by sifica gal column chromatcgraphy (n-hexane -

ethyl acetate gradient) to afford the title compound as a slightly yellow solid.
'H-NMR (CDCla), § (ppm): 2.67 (d, 3H), 4.79 {q, 1H), 7.26 (s. 1H), 7.29 {ddd, 1H), 7.66 (ddd,
1H), 7.85 {dd, 1H}, B.37 (s, 1H}, 8.48 (d, 1H), 9.52 (s, 1H). Rf {n-hexane : ethyl acetale = 10:3);
0.33.

According fo the manner described above, the following compound is prepared.
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36-6
2-(2 5-Dichioro-pyrimidin-4-ylamino-N-methyl-benzenesulfonamide

1P "*? s
- \Sf

i

8]

'H-NMR (400MHz, CDCls, 5%,2.67(d, 3H),4.87-5.04(m, 1H), 7.29(ddd, 1H, J=7.54, 7.54, 1.0Hz),
7.66(ddd, 1H, J=7.93, 8.08, 1.48Hz),7.94(dd, 1H, J=8.04, 1.52Hz), 8.24(s, 1H}, 8.51(dd, 1H
J=8,06, 1.0Hz), 8.64(brs, 1H). Rf: 0.485 (n-Hexane: AcOEt=4:1).

cl

367
2-(2 5-Dichloro-pyrimidin-4-yiamino)}-N-lsopro . id

et =
| /L
HN
i P
a]

To a solution of 2-amino-N-isopropyl-benzenesulfonamide (16.1g, 75.1mmol) in DMI (150mL} is
added sodium hydride (6.8g, 165.3mmol) portionwise at 0°C. After the mixture is stirred at room
temperature for ons hour, 2, 4, 5-trichloropyrimidine (20.7g, 112.7mmol} is added at 0°C. After
further stirring at room temperature for 5 hrs, water is added and the mixture Is extracted with
AcQEt three times. Organic layer is washed with brine, dried over sodium sulfate and
evaporated under reduced pressure. The residue is purified by silica gel column
chromatography (Hexane to Hexane:AcOEt=4:1) to afford the titie compound as pale brown
sofid (10.2g, 38%).
'H-NMR (400MHz, CDCly, 5);1.06(d, 6H), 3.43-3.53(m, 1H), 4.38(d,1H), 7.29(dd, 1H), 7.66(dd,
1H), 7.98(d. 1H). 8.29(s, 1H), 8.51(d, 1H), 9.61(brs, 1H). RF; 0.45 (n-Hexane:AcOE=4:1)

[+]

Ths following compounds are prepared in the same manner described above.
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1 X

L

HM N Cl
#» .

O

Expl Rz Rf (solvent) T NMR (400MHz) . & (pom)

No. or M3

36-8 \ 045 DMSO-de; 0.63(1, 6H), 0.86(d, 3H), 1.21-1.31(m, 2H),
/\l/ (n-Hexane: | 3.02-3.12(m, 1H), 7.37(dd,1H), 7.74(dd, 1H), 7.85(d,

AcQEr=4:1) | 1H), 7.88(d, 1H), 8.20(d, 1H}, 8.56(s, 1H), 8.51(brs,
1H)
N 0.46 | CDCh; 0.70(t, 6A) 1,233 45(m, 41}, 3.05-3.13(m,

36-9 (n-Hexane: | 1H), 4.27(d AH), 7.27(dd, 1H), 7.65(dd, 1H), 7.98(d,

/j/ AGOEt=7:3) | 1H), 8.29(s, 1H), 8.52(d, 1H), 9.55(brs, 1H)
36-10

Preparation of 2-(2-chloro-5-nilro-pyrimidin-4-ylamino}-N-methyl-benzenesulfonamide:

2 4-Dichloso-5-nitro-pyrimidine (1,94 g, 10 mmoi) and 2-amino-N-methyl-benzenesulfonamide
(1.86 g, 10 mmol) are dissolved in CHCl; (30 mL). The reaction mixture Is heated at 61°C for 2
h. The solvent is evaporated and the residue is washed with ether to give the titte product.

Rf = (.5 (n-hexane : ethyl acetate = 1:1). *H-NMR (400MHz, CDCly), 4 (ppm): 2.67 (d, 3H), 4.6
47 (m, 2H), 7.41 (t 1H), 7.7 (4, TH), 8.04 {d, 1H), B.15 (d, 1H). 921 {s, 1H}, 11.2 {s, 1H).

35-11

Preparation of (2.5-Dichioro-pyrimidin-4-y}-[2-(propane-1-sulfonyl}-phenyll-amine
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To a soluton of 2-(Propane-1-sulfonyl}phenylamine (3.69g, 118.5 mmof) of N,N-
dimethytformamide (40mL), sodium hydride (1.48g, 37 mmol) is edded portionwise at 0°C, After
stirring, 2,4, 5-trichloropyrimidine {2 1mi, 18.5 mrol) is added. The mixture is stirred at 0°C for
30 minutes and is further stimed at room temperature for 7hrs. After adding saturated aqueous
ammoniurn chioride, the mixture is poured into water and exfracted twice with ethyl acatate. The
organic layer is washed with brine, dried over sodium sulfate, and evaporated [n vacuo. The
residue is purifled by siica gel column chromatography (n-hexane - sthyl acetate gradient) to
afford the title compound as colerless solids.,

*H-NMR (CDCl), 5 {ppm): 0.99 (t, 3H), 1.77 (d, 2H), 3.07-3.11 (m, 2H), 7.26 {s, 1H), 7.32 (ddd,
1H), 7.73 (ddd, 1H), 7.95 (dd, 1H), 8.31 (s, 1H), 8.81 (dd, 1H), 9.84 (bs, 1H). Rf {n-hexane :
athyl acetate = 3:1). 0.63

According to the manner described above, the following cormpounds are prepared.

Cl

B
o HN N/)\Ol
Rel /|
//S\]@
o)
ExpiN Rx Identification
0.
36-12 TH-NMR (CDCl), 5 (ppm): 1.35(d, 6H), 3.18-3.24(m,
)\ tH), 7.30-7.34(m, 1H)}, 7.70-7.75(m, 1H), 7.92(dd,
1H), 8.30(s, 1H), 8.63(d. 1H), 10.06(s, 1H). RI 0.70:
(ACOEY)
36-13 o~ NMR {400MHz) in CDCls, & (ppmy: 1.29(t, 3H), 3.15(q.
1H), 7.31-7.35(m, 1H), 7.71-7.75(m, 1H), 7.96(dd,




< 131+

1H), 8.31(s, 1H), 8.60(d, 11}, 98.92(s, 1H). R- 0.67

(ACOEY).

1.01-1.06(m, 2H), 1.32-1.37(m, 2H), 2.46-2.55(m,1H),
36-14 A 7.29-7.33(m, 1H), 7.69-7.73(m, 1H), 7.91(dd, 1H),

B8.31(s, 1H). 8.58(d, 1H), 8.90(s, 1H). Rf 0.69

(ACOEL)

0.59(t, BH), 1.72-1.90(mn, 4H), 2.76-2.82(m, 1H), 7.26-
36-15 \j\ 7.34(m, 1H), 7.69-7.74(m, 1H), 7.92(dd, 1H), 8.30(s,

1H), 8.62(d, 1H), 10.02(5, 1H). Rf: 0.73 (AcOEY)

Example 36:16
 Synthesls of substituted amines which are commercially not availabie:

Preparation of 3-amino-4-methoxy-4-methylbiphenyl

To a solution of 4-methoxyphenyl-boronic acid {600 mg, 3.28 mmol) in foluene (5.2 mL) and
ethano! (1.3 mL), potassium carbonate (310 mg, €.58 mmol), tetrakis(triphenylphosphine)-
paliadium {228.1 mg, 0.099 mmeol) and 4-bromo-1-methyl-2-nitrobenzens (711 mg, 3.29 mmol)
are added and stirred at 100°C for 7 hours. The mixture is poursd into water and exiracted with
ethyl acetate two times. The organic layer is washed with water and then brine, dried over
magnesium sulfate, and evaporated in vacuo. The residue is purified with silica gel column
chromatography (n-hexane : ethyl acetate = 5 : 1) to afford the 4’-methoxy-4-methyl3-nitro-
biphenyl as a yellow solid.

'H-NMR (6, ppm) : 2.82 (s, 3H), 3.86 (s, 3H), 7.02-6.98 (m, 2H), 7.37 (d, 1H). 7.54 (dd, 2H),
7.68 {dd, 1H), 8.18 {d, TH). Rf (hexane : ethy} acetate = 3:1): 0.40.

A suspension of 4'-methoxy-4-methyl-3-nitrobiphanyl (630 mg, 2.95 mmol) and 10% palladium
on charcoal (63 mg, 0.059 mmeol) In methanal (6 mL) ks stirred under hydrogen atmosphere for
12 hours. Palladium catalyst is removed by filtration and the resutfing solution is evaperated in

vacue to afford the titte compound.
TH-NMR (4, ppm) 1 2.20 (s, 3H), 3.84 (s, 3H), 6.87 (d. 1H), 6.89 (dd, 1H), 5,95 (d, 2H), 7.08 (d,
1H), 7.48 (d, 2H). Rf (n-hexane : ethyl acetate = 1:1): 0.50.

Preparation of 4-{3-amino-4-methylbenzoyl}-piperazine-1-carboxylic acid tert-buty| ester
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To a solution of 4-methyl-3-nitro-benzoic acid (300 mg, 2.76 mmol), N-butoxycarbony!-
plperazine (340 mg, 1.83 mmol) in DMF (3.0 mL), triethylamine (300 L, 3.5% mmol), TBTU
(800 myg, 2.49 mmol) and HOAt (270.5 mg, 1.99 mmoi) are added and stired at room
temperature for 24 hours. The rnixture is poured into water and extracted twice with athyl
apetate. The organic layer is washed with water and then brine, dried over magnesium sulfate,
and evaporated In vacuo. The residuse is purified with silica gel column chrormatography (n-
haxane ; ethyl acetate = 5 : 1) to afforgd 4-{4-methyl-3-nitrobenzoyl}-piperazine-i-carboxylic acid
tert-butyl ester as a colortess solid.

'H-NMR (4, ppm) : 1.47 (s, OH), 2.64 (s, 3H), 3.28-3.88 (m, 8H), 7.42 (d, 1H), 7.56 (dd, 1H),
8.03 (d, 1H). Rf (hexane : ethyl acetale = 10:1): 0.13.

The fitle compound is obtained by reduction with hydrogen over 10% palladium on charcoeal in
methanol sotution.

Preparation of 4-{3-amino-4-methyiphenyl}mompholine
To a solution of 4-bromo-1-methyl-2-nitrabenzene (225 mg, 1.04 mmol}, mormpholine (125 L,

1.25 mmol), and cesium carbonate {474.4 mg, 1.46 mmol} in toluene, palladium diacetate (31.2
mg, £.138 mmol) and 2-(di-t-butylphosphino)biphenyl {125 mg, 0.403 mmol} are added and
stired at 100°C for § hours. After coofing, the mixture is fillered to remove Inscluble material.
The filtrate is poured into waler and extractsd with ethy! acetate twica. The crganic layer Is
washed with water and then brine, dvied over magnesium sulfate, and evaporaied in vacuo. The
resldue is purified with silica gel column chromatography (n-hexane ; ethyl acetate =5: 1) o
afford 4-(4-methyl-3-nitrophenyl-morpholine as a yeliow solid.

TH-NMR (&, ppm) : 2,50 (s, 3H), 3.17-3.18 (m, 4H), 3.86-3.88(m, 4H), 7.04 (dd, 1H), 7.21 (d,
1H), 7.47 (d, 1H). Rf (hexane : ethyl acetate = 5:1): 0.20.

The tifie compotund is obtained by reduction with hydrogen over 10% paliadium on charcpal in
methano! soiution.

Example 37: Synthesis of substituted amines which are commercially not avallable:

371
Preparation of 1-{3-Methoxy-4-nltro-phenyl}-piperdin-4-ol
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To a suspension of plperidin-4-ol {2.78g, 28 mmol) and potassiurm carbonate (3.88 g, 28 mmol}
in N N-dimethylforrnamide {40 mL}, 4-Fluoro-2-methoxy-1-nitro-benzene (4.0g, 23 mmol) is
added and stired at room temperature for 24 hours. The mixture is poured into water and the
precipitate is collectad by a filtration. The resuiting solid is dried In vacuo at 60°C to afford 1-(3-
methoxy-4-nitro-phemyl)-plperidin-4-of (5.230) as yellow solids in 89% yield.

TH-NMR (400MHz, CDCls, 6, ppm) 11.64(d, TH), 1.62-1.71(m, 2H), 1.98-2.04(m, 2H), 3.22(ddd,
4H), 3.73-2.80(m, 2H}, 3.95(s, 3H), 3.98-4.02(m, 1H}, 6.33(d, 1H), 6.43(dd, 1H), 8.00{d, 1H).

By repeating the procedures described above using appropriate starting materiats and
conditfors the following compounds are obtained.

Ex-No Rx . tdertification
37-2 N "H-NMR (400MHz, CDCly, 8, ppm) :1.53-1.72(m, 2H), 1.80-
1.83(m, 44), 1.99-2.04({m, 2H), 2.24-2.31{m, 1H), 2.54-
. 2.87(m, 4H}, 3.03(dt, 2H), 3.84-3.88 (m, 2H), 3.95(s, 3H),

6.31(d, 1H), 6.42(dd, 1H), 8.01(d, 1H). Rf 0.54 (AcOEt)

73 o TH-NMR (400MHz, CDCl, 8, ppm) - 1.81-1.94(m, 2H), 1.96-

2.04(m, 2H), 2,38-2.48(m, 1H), 3.03(ddd, 2H), 3.91-3.98(m,
0 2H), 3.85(s, 3H), 5.22-5.44(rn, 1H), 5.40-5.53(m, 1H), 8.36(d,
1H), 6.43(dd, 1H), 8.00(d. TH). Rf 0.15 (AcOE1)
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THNMR (400MHz, COCly, 8, pprm) - 1.15(t, 3H),1 88-1.96(m,

374 0% La°
1H), 2.22-2.30(m,1H), 2.68-2.77(m, 2H),3.15-3.18(m. 1H),
O 3.38-3.44(m, 1H), 3.52-3.62(m, 2H), 3.93(s, 3H). 5.82(8, 1H},
6.07-6.10(m, 1H), 8.00-8.02(m, 1H). Rf 0.65 (n-hexane:
AcOEt=1:1).
N
LN
Eﬂ'ql—[ﬂlmﬂloﬂ“ﬁn—pﬂeﬁj
-pyrrolidin-3yij-amine
37-5 0y, .0 "H-NMR (400MHz, CDCl3, &, ppm) : 2.36(s, 3H), 2.52-2.57(m,
M 4H), 3.40-3.43(m, 4H), 3.95(s, 3H), 6.32(d, 1H, J=2.52Hz),
0 8.43(dd, 1H, /=9.56, 2.52Hz), 7.98(d, 1H, J=9.08Hz). Rf 0.60
(MeOH : CH.Cl=4:1).
1-{S-Mathary4-altro-pheny ) &-metl
vi-plperazing
378 TH-NMR (400MHz, CDCly, &, ppm) : 1.10-1.19(m, 1H), 1.58-
2.18{m, 6H}, 2.28(s,3H), 2.71-2.74(m, 1H), 2.88-2.91(m, 1H),
3.86-3.85 (m, 5H), B.47-6.82(m, 2H), 7.97-8.00(m, 1H). Rf
0.65 {n-hexane: AcOEt=1:1)
ar-7 0y 00" "H-NMR {400MHz, CDCls, 8, ppm) : 4.08(s,3H)}, 7.30(dd, 1H),

7.58(d, 1H), 8.05(d, 1H), 8.15(s. 1H). 8.87(s, 1H). RF: 0.42
(ACOEY)
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37-8 0y 0 "H-NMR (400MHz, CDCls, &, ppm): 1.40 —1.50 {m, 2H), 1.55 —
1.69 (m, 6H), 1.80 — 1.96 {m, 2H), 2.45 — 2.53 (m, 5H), 2.90 -
P 2.99 (m, 2H), 3.90 — 4.00 (m, 2H), 3.94 (s, 3H), 6.30(d, tH, J
= 25Hz).6.41 (dd, 1H,J =9.0,25Hz ), 7.98 {4, 1H, J = 9.0
Hz )
[
37-9 0. ,.0" HNMR (400MHz, DMSO-d6, &, ppm) : 1.95-1.82(m, 2H),
N 2.45-2,06 {m, 1H), 2.30 (s, 3H), 3.17 (dd, 1H), 3.32-3.23 (m,
oL 1H), 3.66-3.34 (m, 3H), 3.96 (s, 1H), 6.08 (d, 1H), 6.21 (dd,
1H), 7.91 (d, 1H)
i
37-10 O O "H-NMR (400MMz, CDCl;, &, ppm): 2.30 - 2.48 (m, 3H), 2.59 -
N 2.68 (m, 1H), 2.70 - 2.76 (m, 1H), 2.86 - 2.92 (m, 1H), 3.09 -
o 3.47 (m, 1H), 3.30 - 3.34 (m, 1H), 3.52 - 3.58 (m, 1H), 3.68 -
3.84 (m, 3H), 3.87 - 3.91 {m, 1H), 3.96 (s, 3H), 6.32 (d, 1H, J
= 2.5 Hz ), 6.42 (dd, 1H, J = 9.6, 2.5 Hz ), 8.00 (d, 1H, J = 9.6
N Hz) |
E .
N
k/o
37-11 - "H-NMR (400MHz, DMSC-d8, CDCls, &, ppm) : 1.90-1.79(m,

7
1
(=]

Ve

\T

1H), 2.25-2.16 (m, 1H), 2.21 (s, 3H), 2.67-2.77 (m, 1H), 3.16
(dd, 1H), 3.42-3.32 (m, 1H), 3.59-3.52 (m, 1H), 3.67-3.61 (m,
1H), 3.91 (s, 3H), 6.13 (d, 1H), 8.24 (dd, 1H) ), 7.91 (dd, 1H)
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37-12 Og 0" THNMR {400Mrz, CDCl): 1.43-1.00(m, 2H},1.95-1.81 (m,
N 2H),2.94-2.17(m, 2H),2.96(s, 3H),3.27 (d, 2H), 3.35(s,
s il 3H),3.97-3.90 (m, 2H), 3.95(s, 3H), 6.30(d, 1H), 6.42(dd, 1H)
8.00(d, 1H). Rf: 0.25
{(AcOEL)
LE\
37-13 0y 0 TH-NMR (400MHz, CDCls): 1.14{t, 3H),2.48(dd, 2H), 2.59(t,
N 4H),3.42 (1, 4H), 3.95(s.3H), 6.32(d, TH), 6.43{cd, 1H) 8.01(d,
i o 1H). Rf 0.15 {AcOEt)
O
a7-14 Gig 107 H-NMR {400MHz, CDCl): 1.02-0.89 (m, 2H), 2.01-1.84 (m,
N 2H), 2.52-2.38 (m, 1H), 2.65-2.53 {m, 4H},3.04-2.94(m, 2H),
o 3.79-3.69(m, 4H),3.97-3.88 (m, 2H), 3.95(s.3H), 6.32(d, 1H).
8.42(cid, 1H) 8.00(d, 1H). . Rf 0.10 (AcOE?)
EE
(3]
37-15 By 1B "H-NMR (400MHz, CDCl,): 1.08 (s, 3H),1.09(s, 3H), 2.65(1,

4H),2.74 (sept, 18), 3.41 {1, 4H), 3.95(s,3H), 6.32(d, 1H),
6.42(dd, 1H) 8.00(d, 1H). RF 0.15 (ACOEY)
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37-16 0e O "H-NMR (400MHz, CDCly): 1.91-1.81 (m, 2H), 2.06-1.97(m.
SN 2H),2.48-2.40(m, 1H), 3.07-2.98(m, 2H),3.67-3.93(m, 2H),
o 3.93(s,3H), 5.37-5.30(m, 1H),5.55-5.43 (m, 1H), 6.33(d, 1H),
6.43(dd, 1H) 8.00{d, 1H). Rf 0.10 (AcOE)
u,n?o
O, 0 "H-NMR (400MHz, CDCl): 2.18-2.07 (m, 1H), 2.30-2.22 (m,
37-17 1H), 3.38(s, 3H), 3.56-3.44(m. 4H),3.95 (s, 3H), 4.13 (ddd, TH),
©/o/ 5.96(d, 1H), 8,12(dd, 1H) 8.03(d, 1H). Rf 0.30 (AcOEt)
N
37-18 O~ .0 TH-NMR (400MHz, CDCh): 1.46(s, 9H),1.81-1.68(m, 4H),
o 2.73(bs, 3H),3.07-2.97(m, 2H), 3.95(s,3H), 4.03-3.94 (m, 2H),
i 6.32(d, 1H), 6.43(dd, 1H) 8.00¢d, 1H). Rf 0.55
{Hexane:AcOEt)
e
37-19 B, 0" "H-NMR (400MHz, CDCly): 3.60-3.57(m, 2H),3.68-3.85(m,
SN _ 2H), 3.97(s, 3H).4.07(s, 2H), 8.17(bs, 1H), 6.26(d, 1H),

6.39(dd, 1H) 6.04(d, 1H). Rf 0.86 (AcOE®)
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37-20

"H-NMR (400MHz, CDCly): 3.08(s, 3H), 3.54(dd, 2H),3.67(dd,

O, 0O
N : 2H), 3.96 (s, 3H), 4.05(s, 2H), 6.25(d, 1H), 6.38(dd. 1H)
©/o/ 8.03(d, 1H) . R 0.30 (AcOEY)
S\
] 0
37-21 6. O "H-NMR (400MHz, CDCl,): 1.73-1.55 (m, 2H), 1.99-1.91 (m,
E 2H), 2.08(s, 3H),2.61-2.49 (m, SH), 3.47(t, 2H),3.63(t, 2H),
- 3.96-3.89 (m, 3H), 3.95 (s, 3H), 6.32(d, 1H), 6.42(dd, 1H)
8.01(d, 1H) . Rf 0.10 (AcOEtMeOH=4:1)
$
I:;Lj
37-2 Oy -0 "H-NMR (400MHz, CDCly): 3.90(s, 3H), 3.96(s, 3H), 3.98 (s,
3H), 6.56(s, 1H), 7.59(s, 1H) . Rf 0.605 (AcOET)
8]
/D
37-23 O .0 'H-NMR (400MHz, CDCly); 3.25-3.22 (m, 4H), 3.90-3.87 (m,

4H), 3.95(s, 3H), 6.48(s, 1H), 7.57(s, 1H) . Rf 0.060
(Hexane:AcOEt=5:1)
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TH-NMR (400MHz, COChY. 2.37 (s, 3H), 2.61 (bs, 4H),3.27

37-24 0., .0
N (bs, 4H), 3.88 (s, 3H), 3.95(s, 3H), 6.48(s, 1H), 7.58(s, 1H) .
o Rf 0.10 (AcOEtMeOH=5:1)
O
®
"
37-2% | oo .0 "H-NMR (400MHz, COCl,): 1.09(t, 3H), 1.89(dd, 2H), 2.36(s,
N 3H), 2.55(t, 4H), 3.39(t, 4H), 4.03(t, 2H), 6.32(d, 1H), 6.42(cd,
i Ou_ 1H), 7.98(d, 1H) . Rf 0.12 (AcOEtMeOH=9:1)
Q)
l
37-28 O O *H-NMR (400MHz. CDCly): 1.36(s, 3H), 1.38 (s. 3H), 2.10 (s,
- 2H), 2.17(s, 3H), 3.27-2.96 (m, 2H), 3.71 (d, 2H), 3.96 (s, 3H),
i G 8.33(d, 1H), 6.43(dd, 1H), 8.02(d, 1H) . RF 0.10 {AcCE)
e
37-27 Ou O 'H-NMR (400MHz, CDCls): 1.16(s, 3H), 1.18 (s, 3H), 2.50(dd,
SN 2H), 3.02-2.47 (m, 2H), 3.69 (dd, 2H), 3.96 (s, 3H), 6.31(d,
o 1H), 6.43(dd, 1H), 8.00(d, 1H) . Rf 0.070(AcOEL)
37-28 Os O "H-NMR (400MHz, CDCly): 1.16(d, 3H), 2.57(dd, 1H), 3.00-
N 2.89 (m, 4H), 3.18-3.11 (m, 1H), 3.75-3.68 (m, 2H),3.96 (s,
o 3H), 6.31(d, 1H), 6.43(dd, 1H), 8.01(d, 1H) . Rf 0.070 (AcOE{)
/N
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37-29 Oa. O 'H-NMR (400MHz, CDClg): 1.18(t, 3H), 2.40(dd, 2H), 3.47~
N 3.38(m, 4H), 3.71-3.63(m, 2H), 3.85-3.79(m, 2H), 3.96(s, 3H),
i o~ 6.32(d, 1H), 6.42(dd, 1H), 8.01(d, 1H) . Rf 0.20 {AcOE)
O%:j
3730 Os 0.0 TH-NMR (400MHz, CDCly): 1.16(s, 3H), 1.18(s, 3H), 2.82(sept,
W 1H), 3.50-3.37(m, 4H), 3.77-3.65(m, 2H), 3.86-3.78(m, 2H),
o 3.96(s, 3H), 6.33(d, 1H), 6.43(dd, 1H), 8.01(d, 1H) . Rf 0.48
(ACOEY) :
e
o:S-
37-31 Ox O H-NMR (400MHz, CDCly): 2.86(d, 3H), 3.48-3.45(m, 4H),
W 3.61-3.58(m, 4H), 3.96(s, 3H), 4.48-4.37 (m, 1H), 6.29(d, 1H),
i o 6.40(dd, 1H), 8.01(d, 1H) . Rf 0.20 (AcOE!)
C]
37-32 Ox O "H-NMR (400MHz, CDClg): 1.72-1.60(m, 2H), 2.06-1.97(m,
SN 2H), 3.25-3.17 (d, 3H), 3.78-3.70(m, 2H), 3.95(s, 3H). 4.04-
N o 3.99(m, 1H), 6.33(d. 1H), 6.43(dd, 1H), 8.00(d, 1H) . Rf 0.20
1 (ACOE?)
-
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37-33

TH-NMR (400MHz, CDCly): 1.53 (s, 6H), 2.14(s, 3H), 3.50(s,

Sy ? 2H), 3.61-3.58(m, 2H), 3.97-3.81(m, 2H), 3.97 (s, 3H), 6.10 (d,
o~ 1H), 6.26(dd, 1H), 8.05(d, 1H) . Rf 0.030 (AcOEL)
0
e
37-34 0 O "R-NMR (400MHz, CDCl,): 2.54-2.23 (m, 4H), 2.67 (t, 2H),
Sw 3.20-3.23(m, 2H), 3.74(t 4H), 3.94(s, 3H), 6.07(d, 1H), 6.16
o (dd, 1H). 8.00(d, TH) . Rf 0.15 (AcOE1)
C E
37-35 Oa O "H-NMR (400MHz, CDCly): 2.10-2.02 {m, 2H}, 2.41(t, 2H),
& 3.56(dd, 2H), 3.71{t, 2H), 3.95(s, 3H), 4.18(t, 2H), 6.4%(dd,
o 1H), 6.55(d, 1H), 7.99(d, 1H) . Rf 0.10 (AcOEt)
8]
37-36 05 0 TH-NMR {(400MHz, CDCl): 2.14(s, 3H), 3.87-3.34(m, 8H), 3.99

(s, 3H), 7.01(dd, 1H). 7.18(d, TH), 7.88(d, 1H) . Rf 0.25
(ACOEY)
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"H-NMR (400MHz, CDCl5): 3.49-3.37(m, 2H), 3.88-3.55(m,

37-37 0 _'o“
Sy BH), 3.99 (s, 3H), 7.00(dd, 1H), 7.16(3, 1H), 7.87(d, 1H) . Rf
o~ 0.50 (AcOEY)
0
37-38 o TH-NMR (400MHz, CDCla): 1.17 (s, 3H), 1.18(s, 3H), 2.69 (t,
Sy 4H), 3.06(s, 2H), 3.42 {t, 4H), 3.96(s, 3H).4.13(sept, 1H), 6.34
o (d, TH). 6.44(dd, 1H), 6.90-6.79(m, 1H), 8.00(d 1H) . Rf0.20
(ACOEt)
/N
fo
37-39 Oy o0 TH-NMR {400MHz, CDCls): 1.44-1.34 (m, 2H),1.84-1.77 (m,
SN 1H), 1.94-1.85 (m, 2H), 3.04-2.94 (m, 2H), 3.55 (t, 2H), 3.96-
o~ 3.67(m, 2H), 3.95(s, 3H), 6.31(d, 1H). 8.42(dd, 1H), 8.00(d, -
1H) . Rf 0.30 (AcOEY)
[P
OH
37-490 0w O 'H-NMR (400MHz, CDCls): 1.44~1.34 (m, 2H),1.84-1.77 (m,
¥ 1H), 1.94-1.85 {m, 2H), 3.04-2.94 {m, 2H), 3.55 {t, 2H), 3.96-
0" 3.57(m, 2H), 3.95(s, 3H), 8.31(d, 1H), 8.42(dd, 1H), 8.04(d,

S

1H) . Rf 0.45 (ACOEH)
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3741 s "H-NMR (400MHz, CDClg) : 4.05 (s, 3H), 7.07 (d, 1H), 7.08 (d,
S 1H), 7.27-7.26 (m, 1H), 7.33 (t, TH), 7.92 (s, 1H), 8.04 (d, 1H).
: e RF: 0.20 (ACOE1)
()
\_/
3742 5 TH-NMR (400MHz, CDCl) :2.34 (s, 3H), 2.55-2.37 (m, 4H),
—-—

3.86-3.38 (m, 4H), 4.00 (s, 3H), 7.13 (d, 1H). 7.66 (dd,
1H).7.93 (d, 1H).
Rf: 0.30 (AcCOEtMeOH=4:1)

3743

'H-NMR (400MHz, CDCls) : 2.43 (s, 3H), 2.74 (s, 6H),
7.91 (dd, 1H), 7.23 (d, 1H), 7.24 (d, 1H), 7.46 (dd,
1H). Rf: 0.70 (Hexane:AcOEt=5:1)

37-44

"H-NMR (400Mtiz, CDCly) :2.15 (s, 3H), 3.80-348 (m,
2H), 6.87 (dd, 1H), 6.92(dd, 1H), 7.08 (d, 1H), 7.40
(dd, 2H), 8.54 {dd, 2H).

a7-45

“| 7.71 (ad, 1H), 8.03 (d, 1H). Rf: 0.30 -

"H-NMR (400MHz, CDCly) :3.86 (s, 3H), 4.00 (s, 3H),
6.78 (d, 1H), 6.99 (dd, 2H), 7.14(d, 1H). 7.48 (dd, 2H),

(Hexane:AcOEL=3:1)
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37-46

"H-NMR (400MHz, CDCly) :1.44 (1, 31), 3.10 (t, 4R),
3.86 {t, 4H), 4.13 (q, 2H), 7.01(dd, 1H), 7.08 (dd, 1H),
7.35 (d, 1H). Rf: 0.25 (Hexane:AcOEt=3:1)

37-47

TH-NMR (400MHz, COCh) :1,26 (t, 3H), 3.32 (t, 4H),
3.85 (t, 4H), 4.15 (g, 2H), 6.34(d, 1H), 6.42 (dd, 1H),
7.98 (d. 1H). RE 0.45 (Hexane:AcOE(R=5:1)

3748

"H-NMR (400MHz, CDCl) :3.45 (s, 3H), 3.77 (dd, 2H),
3.81 (s, 3H), 4.06 {1, 2H), 7.08-7.08(m, 2H), 7.37 ({,
1H). RF: 0.45 (Hexane:ACOE(=3:1)

37-49

TH-NMR {400MHz, COCl,) -2.44 (1, 1H), 3.83 (s, 3H),
3.96 {ddd, 2H), 4.20 (t. 2H), 7.06 (d. 1H), 7.12(dd,
1H), 7.40 (d, 1H). Rf: 0.10 (Hexane:ACOEt=3:1)

37-50

'H-NMR (400MHz, CDCly) :1.45 (t, 3H), 3.81 (s, 3H),
4.13 (g, 2H), 7.01{d, 1H), 7.08 (dd, 1H), 7.36 (d, 1H).
Rf: 0.20 (Hexane:AcOEt=3:1)

37-51

TH-NMR (400MHz, CDCl,) :1.35 (5, 3H), 1.36(3, 3H),
3.81(s, 3H). 4.52 (sept, TH), 7.08-7.01 (m, 2H), 7.31
(d, 1H). RF: 0.30 (Hexane:AcOEt=3:1)
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"H-NMR (400MHz, CDCl3) :1.05 (t, 3H), 1.83 {ddd,

o 0
37-52 S /|2 381(s. 3H). 401(. 2H), 7.01 (d, 1H), 7.08 {dd,
o 1H), 7.36 (d, 1H). Rf: 0.35 (Hexane:AcOE=3:1)
¢}
&
3753 . TH-NMR (400MHz, CDCL,) :3.86 (s, 6H), 3.79 {s, 3H),
g | 891 (dd, 1H), 7.00 (d, 1H), 7.18 (d, 1H) Rf: 0.5
? b (Hexang:AcOEt=9:1)
__.o-N
|
37-54 0n. O H-NMR (400MHz, CDCl.) :4.04(s, 3H). 7.22 (d, 1H).
Yy 7.48(dd, 2H), 7.83 (dd, 1H), 8.16 (d, 1H), 8.69 (dd,
e 2H). Rf: 0,12 (Haxane:AcOEL=1:1)
—
\
3755 0n. O TH-NMR {400MHz, CDCls) :4.02 (s, 3H), 7.22 (d, 1H),
N 7.39 {ddd, 1H), 7.77{dd, 1H), 7.85(ddd, 1H), 8.08 (d,
o—| 1H), 8.63(dd. 1H). 8.83 {d. 1H). RF: 0.55
{Hexane:AcOE=2:1)
\
N
37-56 0. O "H-NMR {400MHz, CDCly) :4.03 (s, 3H), 7.19 (d, 1H),
Ny 7.28-7.24 (m, 1H), 7.72(dd, 1H), 7.80-7.76(m, 1H),
0| 825 (dd, 1H), 8.52 (, TH), 8.69 (ddd, TH). Rf: 0.55
{Hexane:AcOEt=2:1)
T
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37-57 0y, | mp80.7 °C; TH-NMR (400MHz, CDCl) & (ppm): 1.68
o (m; 2H), 2.00 (m; 2H), 2.36 (g; 1H), 2.62 (bs; 4H),
2.72 (m; 2H), 3.82 (m; 2H), 3.78 (bs; 4H), 3.90 (s;
N
(\ ,Q 3H), 6.99 (8; 1H); 7.13 (dd; 1H), 7.26 {s; 1H); 7.40 (s:
N
| \/\ 1H).

38
Preparation of 1-[4-{4-Methoxy-3-nitro-phenyl}-piperazin-1-vil-ethanone

0\5“.,0'

e

As

To a solution of 6-bromo-1-methoxy-2-nitrobenzene (300 mg, 1.29 mmol} in dioxane, 1-acetyl
piperazine (400mg, 3.12 mmal), cesium carbonate (1.0g, 3.07 mmol), patladium diacetate (29.0
mg, 0.129 mmol) and 2-(di-t-butyiphosphinalbipheny! (77 mg, 0.258 mmol) are added and
stired at 100°C for & hours. After cooling, the mixture is filtered to remove insoluble smaterial.
The filtrate Is poured into water and exiracted with sthyl acstate twice. The organic layer is
washed with water and then brine, dried over magnesium suifete, and evaporated in vacuo. The
resldye is purified by sifica gel column chromatography (n-hexane ; ethyl acetate gradiant} o
afford 1-[4-{4-Methoxy- 3-nittro-phenyt)-piperazin-1-yij-ethanone (319mg, 44%) as yellow solids.
'H-NMR {(400MHz, CDCls, 6, ppm) : 2.14 (s, 3H), 3.63 (ddd, 4H), 3.63 {t. 2H), 3.78 (t, 2H}, 3.92
(s, 3H), 7.03 (d, 1H), 7.12(d, 1H), 7.41 (d, TH). RI (ethyl acetate). 0.18

39
Preparation of 1-{3-Methoxy-4-nitro-phenyl}-piperidin-4-gne

Oy 0

D/

To a solution of 4-piperidone hydrochloride monohydrate (10.0 g, 0.065mal) in DMF (80 mL)
are added 4-Fluoro-2-methoxy-1-nitro-tenzene (10.0 g, 0.058 mol) and potassium carbonate
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(20.2 g), and the mixture is stired at 70°C for 20 h. After a filtration, the filtrate is poured into
HoO {ca. 300 mL), and the resulting preclpitates are coliected by a filtration followed by washing

with H»0 for several times to give titie compound (8.98 @) in 81% yield. Orange solid. TH-NMR
(400 MHz, CDCl3, 8): 2.65-2.62 (4H, m), 3.81-3.78 (4H, m), 3.98 (3H, 5), 6.34 (1H, d}, 6.45 (1H,
dd, 8.05 (1H, ok

40
Preparation of 1-1-{3-Methoxy-4-n hern-pipeddin-4-yi ethyl-piperazine

To a solution of 1-(3-Methoxy-4-niiro-phenyi}-pipendin4-one {4.96g, 0.020mol) in
dichiorosthane (50 ml) is added N-methylpiperazine (2.7ml, 0.024 mol) at °C and the mixture
is stirred at room temperature. Afier 4 h, sodium triacetoxy-borohydride (5.04g, 0.024mol) is
added and the mixture is further stimed at room temperature for 24 h. After addition of 1IN
sodium hydroxide at 0 "C, the mixture is poured Into water and extracted three times with
dichloromethane. The organic layer is combined and extracted three times with 1N
hydrochloride. The water layer is basified with 2N sodium hydroxide and extracted three times
with dichloromethane. The organic layer Is washed with brina, dried over sodium sulfate, and
evaporated in vacuo to glve the title compound as yellow solids (6.04g} in 91% vield.

TH-NMR (400 MHz, CDClg, 6): 1.76-1.57 (2H, m), 2.03-1.93 (2H, m), 2.28 (3H, s}, 2.55-2.38
(5H, m), 2.70-2.56 (4H, m), 2.97 (2M, ddd), 3.97-3.92 (2H, m), 3.95 (3H, 5), 6.31 (1H, d,), 6.42
{1H, dd), 8.00 (1H, d).

41
Preparation of 4"-Methoxy-4-methyl-3-nitro-biphenvl
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g
To a solution of 4-methoxyphenyl-boronic acid (500 mg, 3.28 mmol} in toluene (5.2 mL) and
ethanol {1.3 ml), potassium carbonate (910 mg, 6.58 mmol), tetrakis(triphenylphosphine)-
palladium {228.1 mg, 0.099 mmoi} and 4-bromo-1-methyl- 2-nitrobenzens (711 mg, 3.29 mmol)
ars added and stimed at 100'C for 7 hours. The mixture Is poured into water and extracted with
ethyl acetate two times. The orgenic layer is washed with water and then brine, dried over
magnesiumn sulfate, and evaporaled in vacuo. The residue Is purified with siilca gel column
chromatography {n-hexane ; ethyl acetate = 5 : 1} fo afford the 4-methoxy<4-methyl-3-nitro-

biphenyl (630mg, 79%) as a yellow soik.
*H-NMR (400MHz, CDCls, 6, ppm) : 2.62 (s, 3H), 3.86 (s, 3H), 7.02-6.98 (m,2H), 7.37 (d, 1H),
7.54 (dd, 2H), 7.68 (dd, 1H), 8.18 (d, 1H). Rf (hexane : ethyt acetate = 3:1): 0.40.

a2
Preparalion of 4-(2-Ethoxy-ethoxy}-1-(3-methoxy-4-pitro-phenvi)-piperidine

/
0
OO
&

To a solution of 1-(3-Methoxy-4-nitro-phenyl)-piperidind-o! (300mg, 1.2 mmol) in N,N-
dimathyFormamide (3.0 mlL), sodium hydrde (1.52g, 3.8 mmol) is added. After stiving, 2-
bromoethyl methyl ether (150ul, 1.8 mmol) is added and the mixture Is further stired at 70°C for
15 hours. Afler addition of safuraled aqueous ammonium chicride, the mixture is poured into
water and extracted twice with ethyl acetate. The organic layer is washed with brine, dried over
sodium suffate, and evaporated in vacuo. The residue Is purified by silica gel column
chromatography (n-hexane - ethyl acetate gradient) fo afford 4-(2-Methoxy-sthaxy)-1<3-
methoxy-4-nitro-phenyi}-piperidine (111mg, 29%) as a yellow oll.

'H-NMR (400MHz, CDCly, 6, ppm) : 1.52(t, 3H), 1.95-2.00{mn, 2H), 1.70-1.79(m, 2H), 3.23(ddd.
2H), 3.58-3.64(m, 2H), 3.65-3.68(m, 2H), 3.64-3.72(m, 2H), 3.95(s, 3H), 6.31(d, 1H), 6.42(dd,
11}, 8.00(d, 1H). Rf 0.53 (n-hexane: AcOE=1:1).

According the procedure described above using appropriate alky! halldes, the following
compounds are prepared.

Ex-
No.

Rx {dentification
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42-1 Ox O "H-NMR (400MHz. CDCly, 6, ppm) : 2.04-2.23(m, 1H), 2.83(t,
N 2H), 2.68(t, 2H), 3.42(t, 4H), 3.87(t, 4H), 3.96(s, 3H), 6.33(d,
@O\ 1H), 8 44(dd, 1H), 8.02(d, 1H). Rf 0.09 (AcOE1).
[N
‘Bl
cH
42-2 O "H-NMR (400MHz, CDCL, &, ppm) : 1.71-1.79(m, 2H), 1.95-
2.02(m, 2H), 3.22(ddd, 2H), 3.40(s, 3H), 3.55-3.67(m, 2H),
o 3.58-3.73(m, 3H), 3.65-3.67(m, 2H), 3.95(s, 3H}, 6.31(d, 1H),
6.42(dd, 1H), 8.00(d, 1H). Rf 0.35 (n-hexane: AcOEt=1:1)
O
02
a
/
ggmglg 143
2-Methoxy-4-(1-methyi-piperidin-4-yio; henylamine Mo ni henoxy}1-me
plperidine

OQ_N,,O-
e

0\\“10-
. W\O |
F o
\Qq\

To a sofution of 4-Fluoro-2-mathoxy-1-nitroe-benzene {10.3g, 60 mmel) In toluena (50 mL) and
25% KOH aq.(80mL), 4-hydroxy-1-methyipiperidine (13.8g, 120 mmof) and fefra-n-buty!
ammonium bromide (3.87g, 12mmof} are added at room temperature. The mixture ks heated at
60°C for 1 day. The reachion mixture is cooted to room temperaturs, poured inte ice water and
extracted twice with ethyl acetate, The organic layer Is successively washed with di.HCl and
brine, driad over sodium sulfate, and evaporated in vacuo to afford the crude compound in
guantitative yield (13.49).
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Rf = 0.22 (methanc! : dichloromathane = 1:4). 'H-NMR (400 MHz, CDClg, 6, ppm): 1.84-1.92(m,
2H), 2.0-2.1(m, 2H), 2.3-2.4 (m, 2H), 2.33 (s, 3H), 2.65-2.75{m, 2H), 3.94(s, 3H), 4.38-4 46(m,
1H), 6.49 (dd, 1H), 6.99 (d, TH)}, 6.54 (d, 1H}, 7.99 {(d, 1H).

Example : 44
2-Msthoxy-4-{2-morpholin-4-yl-ethoxy-phenvlamine

3-Methoxy-4-nitro-phenp|
o\w,,o 0"\‘}«"0

F Q

o
To a solution of 3-Fluoro-4-nitro-phenot (15.7g, 100 mmol) in THF (300 mL) , 30% KOMe in

Methanol{48mL, 210mmol) is added at 0°C. The mixure is heated o gentle reflux for 18 hours.

4-12-(3-Methoxy-4-nitro-phenoxy}-ethyl]-morpholine

Gl

@

To a solutlon of 3-Methoxy-4-nitrophenol (1,89g, 10 mmof} in DMF (25 mL) , 4-(2-
Chioroethylymorphaoline hydrochloride{2.05g, 11mmeol), K2C03(1.52g, 11mmol). Ki(332mg,
2mmol) are added at room temperature. The mixture is heated to gentle refiux for 4 hours. The
reacticn mixture is cooied lo room temperature and quenched with water. The resulting mixture
is extracted twice with ethyl acefate and then the organic layer is successively washed with
water and brine, dried over sodium sulfate, fillered and evaporated In vacue to afford the crude
compound in 80% yield (2.55q).

Rf = 0.11 (AcOEt only). "H-NMR (400 MHz, CDCL), 6 (ppm): 2.56-2.61(m, 4H), 2.83(t, The
reaction mixture is cooled to room ternperature and quenched slowly with 1{NHCI ag at 0°C. The
resulling mixture Is exdracted twice with ethyl acetate and then the organic layer is successively
washed with brine, dried over sodium sulfate, filtered and evaporated in vacuo to afford the
crude compound in 84% yield(15.9g).

Rf = 0.22 (methanol ; dichloromathane = 1:4). 'H-NMR (400 MHz, CDCl}, & {(ppm): 3.95(s, 3H),
5.49(s, 1H), 6.44 (dd, 1H, J=8.8, 2.52Hz), 6.54 (d, 1H, J=2.52Hz), 7.96 (d, 1H J=8.6Hz).
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3.72-3.76(m, 4H), 3.94(s, 3H), 4.18(t, 2H), 6.51 (dd, 1M, J=9.08, 2.52Hz), 6.56 (d, 1H,
J=2.48Hz), 8.00 (d, 1H /=8.08Hz).

2Hj},
Example : 45 .

2-Methoxy-4-(2-morphoiin-4-ylethoxy}-phenylamine
Acetic acid 4-methoxy-3-nitro-pheny| ester

Oy 0

JIT — O o

To a sclution of 4-Mathoxyphenol (12.4g, 100 mmol) In AcOH (50 mL), Ac,0O (50mL) Is added
at room temperature. The mixture Is heated to gentte reflux for 1.5 hour. The reaction mixture is
cooled to room tempermture and ¢.HNO; (d=1.38, 10mL) is added slowly at 0 °C. The mixture is
heated to §5°C for 1.5h. The reaction mixture is cooled to room temperature and quenched with
water at 00C. The resulting solid Is filtered on Buchner funnel to afford the crude compound in
76% yieid (16.0g).

Rf = 0.58 (ACOEL : n-Hexane = 3.7). "H-NMR (400 MHz, CDCly), d (ppm): 2.31(s, 3H). 3.96(s,
3H), 7.08 (d, 1H, »~9.04Hz), 7.31 (dd, 1H, /~9.04, 3.04Hz), 7.66 (4, 1H J=3.04 Hz).

4-Metho ni H

D\}N"O

SNy
o o
i (&) HO

To a solution of Acetic acld 4-methoxy-3-nitro-phenyl ester (1.08g, 5 mmol) in EOH {20 mL} ,
1N NaOH aq (5.5mL) is added at 0°C. The mixture is stirred at room temperature for 2 hours.
The reaction mixture is quenched with AcOH and extracted twice with ethyl acetate. The
organic layer is successively washed with water and brine, dried over sodium sulfals, filtered
and evaporated In vacuo to afford the crude compound in quantitative yield (840mg).

Rf = 0.59 (AcOEt : n-Hexane = 3:7). "H-NMR (400 MHz, CDCly), 6 (ppm): 3.81(s, 3H), 6.98 (d,
1H, =8.04H2), 7.17 (dd, TH, /=9.04, 3.00Hz), 7.38 (d, 1H J=3.04 Hz}.
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4-12-{4-Methoxy-3-nitre-phenoxy-ethvil-morpheline

: D‘SN—'D-
N -
o T
/
)

To a solution of 4-Methoxy-3-nitro-phenal (1.01g, 6 mmol) in DMF (15 mL) , 4-(2-
Chiloroathylmorpholine hydrochloride (1.34g, 7.2mmol), K2C03 (2.49g, 18mmol), KI{2.99g,
18mmol) are added at room temperature, The mixhure is heated to 80°C for 4 hours. The
reaction mixéure is cooled to room {femperature and gquenched with saturated NH4CI solution in
water. The resulting mixture Is extracted twice with ethyl acelate and then the organic layer Is
successively washed with water and brine, dried over sodium sulfate, filtered and evaporated in
vacuo to afford the crude compound in quantitative yield (1.70g). Rf = 0.14 (AcOE! only). 'H-
NMR {400MHz, DMSO, d, ppm) : 2.36-2.51 (m, 4H), 2.67 {t, J=5.5, 2H)}, 3.52-3.60 (m, 4H), 3.86
{s. 3H), 4.1 (t, J=6.0, 2H), 7.25-7.29 (m, 2H), 7.46-7.49 (m, 1H).

Preparation of 2-Methoxy-4-{1-metnhyl-piperidin-4-vioxy}-phenylamine:
Oy? NH,

O o

) )
To a solution of 4-(3-Methoxy-4-nitro-phenoxy)-1-methyl-piperidine (3.0g, 11.3 mmol) in
ethanol (30 mL), 5% paliadium on carbon{300mg) is added under a nitrogen atmosphere. The
reaction vessel Is fitted with & balloon adapter and charged with hydrogen and evacuated three
times until the reaction is under a hydrogen stmosphere. The reaction s allowed fo stir
ovamight. The reaction mixture is filtered through a pad of Celite and washed with methancl.
The fitrate is concentrated in vacuo fo afford 2-Methoxy-4-(1-methyl-piperidin-4-yloxy)-
phenylamine in quantitative yvield {2.7q).
Rf = 0.41 (methanol : dichloromethane = 1:1). ‘H-NMR (400 MHz, CDCly), & (ppm): 1.75-
1.88(m, 2H), 1.92-2.05(m, 2H), 2.2-2.32 (m, 2H), 2.30 (s, 3H), 3.4-3.7(brs, 2H), 3.82(s, 3H),
4.1-4.2(m, 1H), 6.37(dd, 1H), 6.46 (d, 1H), 6.61 (d, 1H).
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By repeating the procedures described above using appropriate starting materials and
conditions the following compounds are cbisined.

Ex- Rx Identification
No.
46-1 NH, "H-NMR (400MHz, CDCls, 4. ppm) : 3.92(s,3H), 3.97(br,2H),
o 8.75(d,1H), 7.00(dd, 1H), 7.12(d, 1H), B.06(s, 1R), 8.41(s, 1H).
Rf 0.32 (ACOEt)
O
N
46-2 "H-NMR (400MHz, CDCls, 8, ppm) - 1.13(t, 3H), 1.77-1.86(m,
o 1H), 2.18-2.27(m,1H), 2.67-2.75(m, 2H), 3.01-3.08(m, 1H),
3.20-3.268(m, 1H), 3.33-3.38(m, 1H), 3.42-3.4%(m, 2H), 3.84(s,
3H),-6.04-6.07(m, 1H), 6.14-6.15(m, 1H), 6.64-6.66(m, 1H). Rf
0.2 (AcOEt only)
N
[#-4-Amb10-3-methoxy-phenyl)-pyr
lidin-3-y(}-othyl-amine
46-3 hH, 'H-NMR (400MHz, CDCls, &, ppm) : 2.44(s, 3H), 2.70-2.73(m,
o._ 4H), 3.13-3.17(m, 4H), 3.48(brs, 2H), 3.84(s, 3H), 6.41(dd, 1H,
J=B.5, 2.52Hz), 6.51(d, 1H, J=2.52Hz), 6.64(d, 1H, J=8.5Hz).
Rf 0.2 (AcDEt only).
O
N
I
2-Methoxy-4-{4-metini-piperazin-14
I)}-phenylamine
46-4 2 "H-NMR (400MHz, CDCls, 4, ppm) : 1.01-1.12(m, tH), 1.57-

ot

2-Wypthaxy-4-{ 1 -methyl-piperidin-3-
Imethoxy}-phanytamine

2.13(m, 6H), 2.26(s,3H), 2.74-2.77(m, 1R), 2.83-2.96(m, 1H),
3.47 (bs, 2H), 3.70-3.80(m, 2H}, 3.82(s, 3H), 6.31-6.34(m,
1H), 6.44-6.45(m, 1H), 6.80-6.62(m, 1H). Rf 0.2 (AcOEt only)




- (4l -

TH-NMR (400 MHz, COCls) 1.80-1.67 (2H, m), 1.98-1.90
(2H, m), 2.42-2.27 (1H, m), 2.56-2.43 (4H, m), 2.68-2.58 (2H,
m), 2.76-2.58 (4H, m), 3.57-3.48 (2H, m), 3.83 (3H. 5), 6.41
(1H, dd), 6.52 (1H, o), 6:63 (1H, d). Ry (hexane/acetone 1:1)

0.44.

46-6

"H-NMR (400MHz, CDCh, &, ppm) : 1.83-1.95 (m, 2H), 1.97-
2.08 {m, 2H), 2.20-2.31 {m, 1H), 2.60-2.72 (m, 2H), 3.46-3.53
{m, 2H}, 3.84 (s, 3H), 5.42-5.60 (m, 1H), 6.43 (dd, 1H), 8.53
(d, 1H), 8.84 (d. 1H).

'H-NMR (400MHz, CDCly, 6, ppm) : 2.13 (s, 3H), 3.01-3.05
(m, 4H), 3.59 {t, 2H), 3.75 (t, 2H), 3.81 (s, 3H), 6.30 (dg, 1H),
£.39 (bs, 1H), 6.71 (d, 1H).

"H-NMR (400MHz, CDCl,, 6, ppm) : 1.84-1.97 (m, 2H), 1.98-
2.07 (m, 2H), 2.20-2.32 (m, 1H), 2.61-2.72 (m, 2H), 3.47-3.55
(m, 2H), 3.95 (s, 3H), 5.20-5.38 (m, 1H), 5.40-5.56 (m, 2H),
6.43 (d, 1H), 6.53 (bs, 1H), 6.64 (d, 1H).

46-9

"H-NMR (400MHz, CDCl,, 8, ppm) - 2.59-2.67 {m, 2H), 2.77-
2.68 (m, 4H), 3.08-3.15 (m, 4H), 3.49-3.56 (m, 1H), 3.67-3.77
(m, 2H), 3.98 (5, 3H}, 6.41-6.43 (m, 1H), 6.52 (bs, 1H), 6.65
(d, TH).
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46-10

"H-NMR (400MHz, CDCls, 8, ppm) - 1.72-1.96 (m, 2H), 1.98-
2.10 (m, 2H), 2.63 (s, 3H), 2.73-2.84 (m, 2H). 3.40 (s, 3H),
3.34-3.42 (m, 2H), 3.44-3.49 (M, 1H), 3.55-3.57 (m, 2H), 3.64-
3.66 (m, 2H), 3.83 (s, 3H), 6.41-6.43 (m, 1K), .53 (bs, 1H),
6.63 (d, 1H).

TH-NMR (400MHz, CDCly, &, ppm) : 1.22(t, 3H), 1.72-1.84 (m,
2H}, 2.00-2.10 (m, 2H), 2.72-2.82 (m, 2H), 3.33-3.38 (m, 2H),
3.43-3.49 (m, 1H), 3.55 (q, 2M), 3.58-3.61 (m, 21), 3.64-3.65
{m, 2H), 3.83 (s, 3H), 6.41-6.43 (m, 1H), 6.53 (bs, 1H), 6.63
(d, 1H).

3

46-12

"H-NMR (400MHz, GDCl,, 6, ppm) : 2.20 (s, 3H), 3.84 (s, 3H),
8.87 (d, 1H), 6.89 (dd, 1H), 6.85 (d, 2H), 7.08 (d, 1H), 7.48 (g,
2H). Rf {n-haxane : ethyl acetate = 1:1): 0.50.

46-13

"H- NMR (400MHz, CDCL,, &, ppm): 1.49 — 1.59 (m, 3H), 1.70
—1.85 (m, 6H), 2.00 — 2.20 (m, 2H), 2.60 — 2.80 (m, 7H}, 3.50
—3.60 (m, 3H), 3.83 (5, 3H), 3.85 - 3.91 (m, 1H), 6.41 (dd, 1H,
J=80,25Hz),650(d, 1H,J=25Hz),6.83 (d, 1H, J = 8.0
Hz)
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46-14

QQ‘#

=

TH-NMR (400MHz, DMSO-E, &, ppm) : 1.87-1.79(m, 1H),
2.22 (ddd, 1H), 2.48 (s, 3H), 5.05 (dd, 1H), 3.28-3.21 (m, 1H),
3.40-3.32 (m, 2H), 3.45 (dd, 1H), 3.84 (5. 3H), 6.08 (dd, 1H),
6.15 (d. 1H) ). 6.66 (d, 1H)

48-15

: j
o
/

x

AR
G

(=]

"H-NMR (400MHz, CDCly, 6, ppm): 2.35 - 2.73 (m, 4H), 2.66 -
2.75 (m, 1H), 2.82 - 2.93 (m, 2H), 3.14 — 3.18 (m, 1H), 3.29-
3.40 (m, 2H), 3.50 - 3.60 (bs, 2H), 3.89 - 3.78 (m, 2H), 3.84 (s,
3H), 3.85 - 3.91 (m, 1H), 6.40 (dd, 1H, J = 8.0, 2.5 Hz ), 6.50
(d, 1H,J = 2.5 Hz ), 664 (d, 1H, J = 8.0 Hz)

46-16

o

~

THNMR (400MHz, DMSO-08, 3, ppm) - 1.95-1.85(m, 1H),
2.22-2.14 (m, 1H), 231 (s, 3H), 2.89-2.79 (m, 1H), 3.10 (¢,
1H), 3.39-3.25 (m, 3H), 3.42 (t, 1H), 3.85 (s, 3H), 6.05 (dd,
1H), 6.4 (d, 1H), 6.67 (d. 1H)

46-17

O

"H-NMR (400MHz, CDCl,, 8, ppm) : 1.68-1.81 (m, 2H), 1.97-
2.09 (m, 2H), 2.74-2.87 (m, 2H), 3.31-3.41 (m, 2H), 3.77-3.88
(m, 1H), 3.84 (s, 3H), 6.40-8.48 (m, 1H), 6.65 (bs, 1H), 6.64

(d, 1H).

46-18

{
\2}?
/

"H-NMR (400 MHz, CDCh). 6 (ppm): 2.55-2.61(m, 4H), 2.80(,
2H), 3.72-3.77(m, 4H), 3.81(s, 3H), 4.05(t, 2H), 6.24 (dd, 1H,
J=8.56, 252Hz), 6.34 (d. 1H, J=2.52Mz), 658 (d, 1H
J=8.58Hz). Rf = 0.31 (methano! : dichloromethane = 1:9).
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| 46-1¢

E ﬁ
/O

]

§

TH-NMR (400 MHz, CDCly), 4 (ppm}: 2.55-2.61(m, 4H), 2.78(,
2H), 3.72-3.77(m, 4H), 3.82(s, 3H), 4.05(t, 2H), 6.35 {dd, 1H,
J=B.B8, 2.B2Hz), 6.47 (4, 1H, J=252H=}, 663 (d, 1H
J=8.56Hz). Rf = 0.61 (methano! ; dichloromethane = 1:4).

46-20

m
s
@]
off

TH-NMR (DMSO), & (ppm): 3.84 (s, 3H), 6.85-7.00 (m, 1H),
7.08-7.12 (m, 2H).

486-21

4

"H-NMR (400MHz, CDCiy): 1.47-1.34{m, 2H), 1.75-1.83 (m,
1H), 1.88-1.79(m, 2H), 2.64-2.58 (m, 2H), 3.28(d, 2H),3.81(d,
3H),3.87(s, 3H), 3.36(s, 1H),3.49-3.45 (m, 2H). 3.84(s,3H),
6.43(dd, 1H), 6.53(d, 1H) 6.64(d, 1H)

46-22

O s
N

TH-NMR (400Miiz, CDCh): 1.13(t, 3H),2.49(dd, 2H), 2.66-2.59
(m, 4H),3.10 (t, 4H), 3.84{s,3H), 6.43(dd, TH), 6.53(d, TH)
6.65(d, 1H)

46-23

=

/N
A/

=]

"H-NMR (400MHz, CDCly): 1.78-1.88 (m, 2H), 1.99-1.89 (m,
2H), 2.36-2.20(m, 1H},2.67-2.50(r, 6H), 3.58-3.48(m,
2H),3.79-3.69(m, 4H), 3.84(s.3H), 6.42(dd, 1H), 6.52(d, 1H)
8.64(d, 1H)




~ 8B

46-24

=

/ T\

Nesd

TH-NMR (400MHz, CDCla): 1.08 (s, 3H),1.10 (s, 3H), 2.69(t,
4H),2.72-2.68 (m. 1H), 3.08 (t, 4H), 3.83(s,3H), 6.42(dd, 1H),
6.53(d, 1H) 6.64(d, 1H)

46-25

O

TH-NMR (400MHz, CDCla): 1.96-1.84 (m, 2H), 2.07-1.99 (m,
2H), 2.32-2.28(m, 1H), 2.70-2.60(m, 2H), 3.54-3.47(m, 2H),
3.84(s, 3H), 5.35-5,24(m,1H}, 5.50-5.45 (m, 1H), 6.42(dd, 1H),
6.52(d, 1H) 6.64(d, 1H)

Lo

rd

TH-NMR (400MHz, CDCly): 2.18-2.03 (m, 2H), 3.28-3.19 {m,
2H), 3.38-3.31(m, 1H), 3.38(s, 3H), 3.49-3.42 (m, 1H), 3.85
(s,3H), 8.07(dd, 1H), 6.16(d, 1H), 8.66(d, 1H)

48-27

aSave

'H-NMR (400MHz, CDCl;): 1.48(s, 9H), 1.88-1.71 (m, 2H),
1.67-1.82 (m, 2H), 2.78 (s, 3H), 2.84-2.64(m, 2H), 3.55-
3.48(m, 2H), 3.95(s.3H), 3.84 (s, 3H), 6.43(d, 1H), 6.52(bs,
1H), 6.64(d, 1H)

4628

L

sl %
P

"H-NMR (400MHz, CDCl): 3.02(s, 3H), 3.33(dd, 2H), 3.44(,
2H), 3.74 (s, 2H), 3.83(s, 3H), 6.38(dd, 1H), 6.47(d 1H),
6.66(d, 1H)




=789 =

.

46-29 N TH-NMR (400MHz, CDCly): 1.76-1.38 (m, 2H), 1.96-1.89 (m,
o’ 2H), 2.30(s, 3H).2.39-2.31(m, 1H), 2.55-2.42(m, 4H),2.71-
2.66(m, 6H), 3.35-3.49 (m,2H), 3.83 (s, 3H), 6.41(dd, 1H),
6.52(d, 1H) 8.63(d, 1H) :
.
N.
J
|
A
46-30 W, "H-NMR (400MHz, CDCl): 3.80(s, 3H), 3.82(s, 3H), 3.82 (s,
o~ 3H), 8.40(s, 1H), 6.54(s, 1H)
/0
46-31 "H-NMR (400MHz, CDCls): 3.20(t, 2H), 4.57(t, 2H), 6.55(dd,
1H), 8.70-6.65(m, 1H), 6.68 (d, 1H). Rf 040 (AcOE)
48-32 N, "H-NMR (400MHz, COCla): 2.86 (t, 4H), 3.62 (bs, 2H), 3.79 (s,
o~ 3H), 3.81 (s, 3H), 3.87(t, 4H), 6.36(s, 1H), 6.53(s, 1H)
_0
()
46-33 N, "H-NMR (400MHz, CDCly): 2.37 (s, 3H), 2.61 (t, 4H), 3.27 (i,

4H), 3.88 (s, 3H), 3.95(s, 3H), 6.48(s, 1H), 7.56(s, 1H)
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45-34 NH, TH-NMR (400MHz, CDCl): 1.05(t, 3H). 1.83 (ddd, 2H}, 2.35(s,
Ou 3H), 2 58(t 4H), 3.07{t, 4H), 3.94{t, 2H), 6.44(dd, 1H), £.51(d,
1H), 8.65(d, 1H)
O
|
46-35 H, "H-NMR (400MHz, CDCla): 1.28(s, 3H), 1.30 (s, 3H), 2.04 (s,
o 2H), 2.17(s, 3H), 2.84-2.72 {m, 2H), 3.20 (¢, 2H), 3.88 (s, 3H),
8.44(d, 1H), 6.46(dd, 1H), 6.66(d, 1H),
|
Ag
46-36 b, "H-NMR (400MHz, COCls): 1.18{t, 3H), 2.39(dd, 2H), 3.07-
o 2.98(m, 44), 3.61(t, 2H4), 3.78(t, 2H), 3.88(s, 3H), 8.41(dd,
1H), 8.51(d, 1H), 6.65(d, 1H)
oj
46-37 [ "H-NMR (400MHz, CDCLs): 1.15(s, 3H), 1.16(s, 3H), 2.83(sept,
o 1H), 3.07-2.98(m, 4H), 3.73-3.64(m, 2H), 3.83-3,76(m, 2H),

3.84(s. 3H), B.41(dd, 1H), 6.51(d, 1H), 6.85(d, 1H)
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46-38 NH, H-NMR (400MHz, CDCl,): 2.84(d, 3H). 3.02(t, 4H), 3.51(t,
o 4H), 3.84(s, 3H), 4.48-4.38(m, 1H), 6.41(dd, 1H), 6.51(d, 1H),
6.85(d, 1)
E"\
>
D=5w
46-39 TH-NMR (400MHz, CDCly): 1.89-1.81 (m, 2H), 2.23-2.12(m,
o 2H), 2.69-2.58(m, 2H), 2.84 (d, 3H), 3.54-3.45(m, 2H), 3.84(s,
3H), 5.55-5.45(m, 1H), 6.42(dd, 1H), 6.52(d, 1H), 6.64{d, 1H)
N
09
46-40 NH, H-NMR (400MHz, COCY,): 1.53 (s, 6H), 2.11(s, 3H), 3.05(s,
o~ 2H), 3.28(t, 2H), 3.64(t, 2H), 3.86 (s, 3H), 6.26 (dd, 1H),
6.33(d, 1H), 6.67(d, 1H)
)
’ﬁ:
46-41 "H-NMR (400MHz, CDCls): 2.56-241 (m, 4H), 2.63 (t, 2H),

~\
b

=]

3.13(t, 2H), 3.77-3.68(m, 4H), 3.83(s, 3H), 6.15(dd, 1H), 6.25
(d, 1H), 6.62(d, 1H)
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48-42

H-NMR {400MHz, COCls): 2.05-2.00 {m, 2H), 2.39(t, 2H),
3.57(t, 2H), 3.64 (1, 2H), 3.83(s, 3H), 4.04(t, 2H), 6.32 (dd,
1H), 6.44(d. 1H), 6.63(d, 1H)

TH-NMR (400MHz, CDCl): 2.13 (s, 3H), 3.53-3.46 (m, 2H),
3.65-3.56(m, 4H), 3.71-3.66(m, 2H), 3.88 (5. 3H), 6.67(3, TH),
6.87(dd, 1H), €.95(d, 1H)

48-44

H-NMR (400MHz, COCHy): 3.73-3.61(m,8H), 3.87(s, 3H),
6.85(d, 1H), 6.86(dd, 1H), 8.95(d, 1H)

45-46

TH-NMR (400MHz, CDCly): 1.17 (s, 3H), 1.19(s, 3H), 2.69(t,
4H), 3,04 (s, 2H), 3.08(1, 4H),4.15-4.07(m, 1H), 6.41 (dd, TH),
8.51(d, 1H), 6.65(d, 1H), 7.01-8.94(m 1H)
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4647

"H-NMR {200MHz, CDCly): 3.35-3.28 (m, 2H), 3.53-346(m,
2H), , 3.76 (s, 2H), 3.84(s, 3H), 5.92-5.83 (m, 1H), 6.40(dd,
1H), 6.48(d, 1H), 6.67 (d.1H)

45-48

TH-NMR (400MHz, CDClg): 2.08-2.00 (m, 2H), 2.25-2.15 (m,
2H), 3.20-3.20 {m, 2H), 3.51-3.40(rn, 4H), 3.85(s, 3H), 4.62-
4.55(m, 1H), 6.08(d, 1H), 6.18(d, 1H), 8.67(d., 1H)

46-49

TH-NMR {400MHz, CDCly): 1.52-1.40 {m, 2H), 1.90-1.84 {m,
2H), 2.68-2.59 {m, 2H), 3.51-3.45(m, 2H), 3.84(s, 3H),
6.44(dd, 1H), 6.54(d, 1H), 6.64(d, 1H)

4550

H-NMR {400MHz, CDCl) : 2.14 (s, 2H), 2.66 (s, 6HY, 6.44 (6,
1H), 6.54 (d, 1H), 6.98 (1, 1H).

46-61

TH-NMR (400MHz, CDCls) :2.63 (s, 3H), 7.49-7.45 (m, 1H),
7.74-7.62 (m, 2H), 7.76 {dd, 1H), 8.24(d, 1H), 8.77-8.64 (m,
2H).

46-52

"H-NMR (400MHz, COCl,) :3.84 (s, 3H). 3.88 (s, 3H), 6.78(d,

“| 1H), 6.83 {d, TH), 7.00-6.89 (m, 3H), 7.45 (d, 1H).
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[ 46-53

"H-NMR (400MHz, CDCY) -1.40 (t, 3H), 3.08 (t, 4H), 3.84 (t, _
4H), 4.00 (g, 2H}, 8.27 (dd, 1H), 6.38 (d, 1H), 6.71 (dd, tH),

48-54

"H-NMR (400MHz, CDCl) 1.26 (¢, 31), 3.02 (t, 4H), 3.85 (t,
4H), 4.05 (g, 2H), 6.40(cd, 1H), 6.4 (d, 1H), 6.66 (g, 1H),

46-55

THENMR (400MHz, CDCl) 3,44 (s, 3H), 3.73 (s, 3H), 3.74-
3.68 (m, 2H), 3.95-3.85 (m, 2H), 4.10-4.05 (m, 2H), 6.21 (dd,
1H), 6,32(d, 1H), .75 (d, 1H).

46-56

TH-NMR (400MHz, COCly) :2.35-2.26 (m, 1H), 3.74 (s, 3H),
3.93-3.86 (m, 2H), 4.09-4,07 {m, 2H). 6.25 (dd, 1H), 8.34(d,
1H), 6.76 (d, 1H).

48-57

"H-NMR (400MHz, CDCIy) :1.40 (t, 3H), 3.71 (s, 3H), 4.00 (q,
2H), 8.22(dd, 1H), 6.33 (d, 1H), 6.89 (d, 1H).

46-58

TH-NMR (400MHz, CDCl5) :1.32(d, BH), 3.73(s, 3H), 3.85-3.71
(m, 2H), 4.37 (sept, 1H), 6.22 (dd, 1H), 6.32 (d, 1H), 6.72 (d,
1H).
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46-59 N S "H-NMR (400MHz, CDCl3):1.04 {t, 3H), 1.80 (ddd, 2H), 3.72
. (s, 3H), 3.85-3.75 (m, 2H), 3.90 {t, 2H), 6.22 (dd, 1H), 6.33 (d.
; 1H), 6.69 (d, 1H).
o}
7
4660 W, | 'H-NMR {400MHz, CDCL) 2,94 (s, 6H), 3.69 (s, 3H), 6.16 (dd,
o 1H), .25 (d, 1H), 6.72 (d, TH).
|
4661 N "H-NMR (400MHz, GDCl) :3.91(s, 3H), 6.87 (d, 1H), 7.02 (dd,
o——| TH), 7.05(d, 1H), 7.44 (dd, 2H), 8.59 (dd, 2H).
T
\ 4
4662 N, TH-NMR (400MHz, CDCls) :3.81 (s, 3H), 6.88 (d, 1H), 6.96-
5| 6.93(m, 1H), 7.31(ddd, 1H), 7.83-7.80 {m, 1H), 8.51{(dd, 1H),
3.78(dd, 1H).
T
N
N
4563 NH, "TH-NMR (400MHz, CDCJ5) :3.81 (s, 3H), 6.87 {dd, 1H),
T 7.18(ddd, 1), 7.34(dd, 1H), 7.43 (d, 1H), 7.72-7.64 (m, ZH),
8.63-8.61 (m, 1H).
T
WL
46-84 mp 148.6°C; 'H-NMR (5000MHz, CDCL) 3 (ppm): 1.63 (m; 2H),

1.99 {m; 2H), 2.27 (m; 1H), 2.60 {m; 6R), 3.52 {m; 2H), 3.71
(v, 4H), 3.78 (s; 3H), 6.36 (dd; 1H); 6.52 (d; 1H), 8.73 (d; 1H).
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4665
Ar
Preparation of 4-{3-amino-4-methylbenzoyl)-piperazine-1-carboxylic acid tert-butyi ester

-y

[+]
.

Boc
To a soiution of 4-methyl-3-nitro-benzoic acld {300 mg, 2.76 mmel), N-butoxycarbonyt-
plperazine (340 mg, 1.83 mmol) in DMF (3.0 mL}), tHethylamine (200 » L, 3.58 mmol), TBTU
(800 mg. 249 mmaol) and HOAt (2705 mg,1.83 mmol} are added and stired at room
temperature for 24 hours. The mixiure is poured into water and exracted iwice with ethyl
acetate. The organic layer is washed with water and then brine, dried over inagnesium sulfate,
and svaporated in vacuo. The residue is purfied with silica gel column chromatography {n-
hexane : sthyl acetate = 5 : 1) to afford 4-(4-mathyl-3- nitrobenzoyl)-piperazine-1-carboxylic acid
tert-butyl ester as a colorfass solid.
"H-NMR {8, ppm) : 1.47 (s,8H}, 2.64 (5, 3H), 3.88-3.28 (m, BH), 7.42 (d. 1H), 7.56 (dd, 1H), 8.03
{d, 1H). Rf (hexane : ethyl acetate = 10:1) 0.13.
The titte compound js obtained by reducilon with hydrogen over 10% paliadium on charcoal in
methanol soiution.

48
Preparation of 4-{3-amino-4-methviphenyl)-momholine

@

To a suspension of 4-bromo-1-methyl-Z-nitrabenzene (225 mg, 1.04 mmol), momhoiine (125 p
i, 1.25 mmol), and cesium carbonate (474.4 mg, 1.46 mmol} in toluene, palladium diacetate
(31.2 mg, 0.132 mmol) and 2-(d-t-butyiphosphinc)biphenyl (125 mg, 0.403 mmol) are added
and stimed at 100°C for S hours. Afler cooling, the mbdure is fitered to remove insoluble
material. The fittrate is pourad Into water and extracted with ethy! acetate twice, The organic
layer is washed with water and then brine, dried over magnesium sulfate, and evaporated in
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vacuo. The resldue Is purified with silica gel! column chromatography {n-hexane : ethyl acetate =
5 1 1} to afford 4-(4-methyi-3-nitrophenyi}-morpticiine as a yallow solid.

1H-NMR (4, ppm) : 2.50 (s, 3H), 3.18-3.17 (m, 4H), 3.88-3.86 (m, 4H), 7.04 (dd, 1H), 7.21 (d,
1H), 7.47 {d, 1H). Rf (hexane : ethyi acetate = 5:1): 0.20.

The title compound is obtained by reduction with hydrogen over 10% palladium on charcoal in
methanol solution.

49
P tion of 2-J6-chloro-2-(2-me 4 in-4-yi-phenylamine}-pyrimidin-4-ylamino}-
benzoic acid
Ci
S I S B
b0 gy
AN cl "ot A
- U0 k.
! HCL/ AcOH 120°C

B83%
N
)
To a solution of 1.0 g {3.37 mmol) of 2-(2,5-dichloro-pyrimidin-4-ylamino}-N-methyi-benzamide
in 16 mL of aoeﬁc acid are added 2-methoxy-4-morpholfinoanifine dihydrochloride (1.9 g, 6.73
mmol) and 6.0 mi of TN ethanolic solution of hydrogen chioride (6.0 mmol). After the reaction
mixture Is stirred at 120°C for 16 hours and cooled to room temperature, aqueous NaHCOg
solution is added to adjust the acidity between pH 5 and pH 6. The resulting precipliate is
coltected by a filtration and dried under reduced pressure to give 2-{6-chloro-2-(2-methoxy-4-
morpholin-4-y-phenyl-amino)-pysmidin-4-ylamino}-benzoic acid (970 mg, 2.12 mmol, 63%) as
ivory sofid.
NMR (400MHz, DMSO-dS, 8): 3.10-3.20 (m, 4H), 3.78 (s, 3H), 3.70-3.80 (m, 4H), 6.52 (dd, 1H,
J = 8.56, 2.62 Hz), 6.67 (d, 1H, J = 2.52 Hz), 7.08 (dd, 1H, J = 8.04, 8.04 Hz), 7.39 (d, 1H, J =
856 Hz), 7.35-7.45 (m, 1H), 7.99 (dd, 1H, J = 8.04, 1.52Hz), 8.14 (s, 1H), 8.28 (s, 1H) 8.70-
880 (m, 1H).

Example 50: Sulfionamide moieties are prepared as follows:
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Preparation of 2-amino-4-chloro-5-methyl-benzenesulfonyl chicride

To a solution of 2-aminc-5-chlore-4-mathyl-benzenesutfonic acid (3.0 g, 1.35 mmail) in
dichioroethane {10 mlL) is added sulfuryi chioride {4.4 mL, 3.83 mmel} and stimed at 60°C. After
one hour, thionyl chloride (1.3 mi) is added and the mixiure is further stirred at 100°C for 7.0
hours. The mixture is pourad into iced water and extracted with ether three times. The organic
layer is washed with water and then brine, dried over sodium sutfate, and evaporated In vacuo,
TH-NMR (8, ppm) : 2.35 (s, 3H), 6.68 (5, 1H), 7.75 (s, 1H).

This substituted sutfony! chloride is reacted with a suitable amine. On reaction e.g. with
methylamine, 2-amino-5-chloro-4,N-dimethvibenzenesuifonamide is formed.

Example 51
Preparatiop of 2-{5-brome-2-(2-rnethoxav-4-morphoiin-4-yi-phenyviaming)-pyrimidin-4.yiamino]-

N, N-dimethyl-benznensutfonamids

To a solution of 2-{5-Bromo-2-(2-methoxy-4-morpholin-4-yl-phenylamino )-pyrmidin-4-ylaminoi-
N-rmethyl-benzenesufonamide (Ex3-19) (1.0g, 1.82mmol) in DMF (10ml.), potassium carbonale
{300mg, 2.17mmol} and iodomethane (116, 1.86mmol} are added. The resulting suspension is
stirred at 50°C for 1h. To the reaction mixture, water is added and extracted with ethyl acetate
three times. The organic layer is washed with water, dried over sodium sulfate, and
concentrated in vacuo. The residue is purified by aluminum oxide column chromatography
{AcOEY) to afford the title compound (728mg, 71% yield).

NMR (400MHz, CDClg, 8): 2.74 {(s, 8H), 3.05-3.18 (m, 4H), 3.84-3.93 (m, 4H), 3.88 {5, 3H),

6.43 {dd, 1H), 6.53 {d. 1H), 7.24 (m, 1H), 7.31 (s. 1H), 7.56 {m, 1H), 7.87 (dd. 1H), 8.05 (d, 1H),
8.21 (s, 1H), 8.49 (d, 1H), 8.49 (d, 1H), 8.27 (s, 1H). R 0.23 (AcOEt:Hexane=1:1).

Example 52
Preparation of 2-{5-Bromo-2-[2-methoxy-4-morpholin-4-vi-phenyiamino}-pyrimidin-4-viarmino]-5-

fluoro-N-rrethyl-benzenesulionamide
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Preparation of 7-Fluoro-1,1-dlaxo-1,4-diydro-2H-1 4 *-benzol 1 2 Althiadiazin-3-one

To a soluion of chlorosulfanylisocyanate (1.2mL, 13.5mmel) in nitroethane (10mL), 4-
fiuorcanillne {1,0g, 8.97mmol} is added dropwise at 0°C and the reaction mixture is stirred for
30min. To the solution, aluminum chioride (1.3g, ©.87mmal) is added at 0°C and the mixture is
stirred at 100°C far 1 hour. After cooling to room temperature, water is added and the mixture is
extracted with ethyl acstate twice. The organic layer is washed with trine, dried over sodium
suifate, and concentrated under reduced pressure. The resulfing solids are collected by a
fittration and wahed with sther to give slightly gray solids {803.9mg, 41%).

NMR (400MHz, DMSO-d6, 8): 7.22-7.28 {m, 1H), 7.45-7.57 {m, 1H), 7.60 (m, 1H), 11.15-11.30
{m, 1H). Rf: 0.43 (MeOH:ACOE=1:5).

Preparation of 7-Fluorg-2-methyl-1,1-dioxo-1,4-dihydro-2H-1 2 *-benzo{1,2 4lthiadlazin-3-one
To a solution of 7-Fluoro-1,1-dioxo-1,4-dihydro-2H-1- 1 *-benzof1,2 4}thiadiazin-3-one {6.19g,
24.0mmol) in DMF (50mL}. sodium hydride (1.04g, 25.0mmol) and iodomethane {1.5mL,
24.0mmol) are added successively and the mixture is stirred for 1 hour at 70°C. After cooling to
room temperature, the mixture Is poured into water and the preciphate is collecied by a fiiration
and washed with water and hexane, successively, to give slightly gray solids (5.38g, 94%).

NMR (400MHz, DMSO-d6, §): 3.32 (s, 3H), .44 (dd, TH), 7.75 {ddd, 1H), 7.94 (dd, 1H).

Rf {MeQH:ACOEL = 1:5): 0.21. Rf: 0.39 (Hexane:AcOEt=1:1).

Preparation of 2-Amino-5-fluorc-N-methyl-benzenesutfonamide
6.799 of 7-Fluoro-2-methyl-1,1-dloxo-1,4-dihydro-2H-1 1 *-benzo[1,2,4jthiadiazin-3-one

(29.6mmol) is dissoived in 20% aq. sodium hydmxide and the resulting solulion is stired at
100°C for 13.5 hours. The mixture is cooled to room temperatire and poured into water, 78mL
of 5M HCl aq. is added and the precipitate Is collected by a filration and washed with water to
afford slightly pumple solids (3.96g, 65%).

NMR (400MHz, CDCly, 3): 2.60 (d, 3H}, 4.55-4.82 {m, 3H), 6.74 (dd, 1H), 7.05-7.12 (m, 1H),
7.45 (dd, 1H). Ri: 0.41 (Hexane:AcOE=1:1).
2-(5-Bromo-2-chlora-pyrimidin-4-ylamino)-5-fluoro-N-methvl-benzenesuifonamide
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Tha reaction of pyrimidine with 2-Amino-5-fluoro-N-methyl-berzenesulfonamide is performed in
the same manner described In example B.

NMR (400MHz, CDCly, 6); 2.67 (d, 3H), 4.58 (m, 1H), 7.36-7.46 {m, 1H}, 7.68 {dd, 1H), 8.39 {s.
1H), 8.42 (dd, 1H), 9.26 (s, 1H). Rf 0.58 (Hexane:AcOEt = 1:1).

2-{5-Bromo-2-{2-methoxy-4-morpholln-4-yi-pheaylamine }-pyrimidin-4-ylamino]-5-fiuoro-N-
methyl-benzenesulfonamjide

The introduction of substitited aniline is performed according to the manner described in
Example A.

NMR (400MHz, CDCl5, §): 2.85 (d, 3H), 3.09-3.16 (m, 4H), 3.87 (s, 3H)}, 4.50 (g, 1H), 6.41 (dd,
1H), 8.52 (d, 1H), 7.25-7.33 (m, 2H), 7.69 (dd, 1H), 7.95 (d, 1), 8.20 (s, 1H), 8.37 (dd, 1H).
8.70 (s, 1H). Rf 0.30 (Hexane:AcOEt = 1:1)

Exampie 53:
Compoun Structure Physical Data
d 'H NMR 400 MHz (DMSO-d,) and/or MS
Number {m/z)
5 EQD,O\O 'H NMR 400 MHz (CDCY) 6 125 (s, br,
HN N, 1H), 10.3 (s, 1H), B33 (d, 1H, J = 8.38

,L Hz), 7.97 (s, 1H), 7.87 (da, 1H, J = 1.63,
NN Q 755 Hz), 7.49 (d, 1H, J = 8.68 Hz), 654
%H (@ 1H, J = 240 Hz), 6.43 (dd, 1H, J =

C o OSyyr 251, B.73 Hz), 470 (s, TH), 4.04 {q, 2H, 3

= 6.98 Hz), 3.51 (m, 2H), 329 (d, TH, J =
18.2 Hz), 318 (m, 2H), 2.89 (8, 3H, J =
3.26 Hz), 2.77 (s, 6H), 2.38 (m, 2H), 2.22
(m, 2H), 1.40 {, 3H, J = 6.7 Hz). MS m/z
5614 M+ 1)

8 EtO O\O MS m/z 589.4 (M + 1)

o
wfm



10

11

12

Et
ne
A

M5 m/z 533.4/6354 (M + 1}

MS m/z 591.3/503.3 (M + 1),

MS m/z 547.4 (M + 1).

*H NMR 400 MHz (acetone—d,) & 9.45 (br,
1H), 8.88 (br, 1H), 8.23 (m, 1H), 807 (s,
1H). 7.83 {m, 1H), 7.72 (&, 1H, J = 1.25,
7.96 Hz), 7.45 (m, 1H), 7.14 (m, 2H), 6.86
(m, 1H), 6.78 (br, 1H), 6.62 (m, 1H), 6.13
{m, 1H), 3.97 {&, 2H, J = 6.98 Hz), 3.63 (m,
2H), 3.21 (m, 2H), 244 {m, 1H), 2.34 (s,
3H), 1.99 (m, 4H), 1.17 {t 3H, J = 6.98
He). MS m/z 560.4 (M + 1).

MS m/z 561.4 (M + 1).

NS m/z 501.3/553.3 (M + 1),



13

14

15

16

17
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MS miz 547.4 (M + 1).

MS m/z 559.4 (M + 1).

MS m/z 584.5 (M + 1).

MS m/z575.4 (M +1).

MS m/z 605.3/607.3 (M + 1).
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Ay
P

19 [Oj

1S m/z5614 (M+ 1),

MS m/z532.4 (M + 1).

'H NMR 400 MHz (acetone-dy) & 8.80 (d,
1H, J = 8.27 Hz), 3.40 (s, 1H), 8.00 (dd, J
= 1.5, 7.95 Hz), 7.76 (m, 2H), 7.49 (m,
1H), 7.08 (d, J = B.94 Hz, 1H), 6.84 (dd, J
= 3,00, 8,91 Hz, 1H), 4.50 (t, J = 4.99 Hz,
2H), 4.08 {m, 2H), 4,00 (m, 2H), 3.0 (s,
3H), 3.78 (m, 4H), 3.37 (m, 4H), 1.76 (m,
2H), 099 (t, J = 7.44 Hz, 3H). MS mk
5624 (M +1).
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o]

24
Q

MS m/z 560.4 (M + 1),

'"H NMR 500 MHz {acetone-tfy) 4 11.20
{br, 1H), 9.75 {d, J = 1525 Hz, 1H), 8.46
(m, 2H), 8.04 (dd, J = 1.12, 7.83 Hz, 1H),
7.71 (m, 1H), 7.6S (m, 1K), 747 (1 J =
7.63 Hz, 1H), 7.06 {m, 1H), 7.02 {m, 1H),
407 {m, 2H), 3.99 (s, 3H), 3.77 (m, 2H),
367 (m, 1H), 3.27 (m, 2H), 313 (, J =
12.2 Hz, ZH), 2.85 (m, 2H), 2.46 (m, 2H),
2.28 (rm, 3H), 2.08 (m, 3H}, 1.95 (m, 1H),
1.75 {m, 1H), 1.68 (m, 1H), 0.89 (d, J =
6.85 Hz, BH). MS m/z 6724/674.4 (M +
1.

MS m/z600.4 (M + 1).

MS m/z 586.4 (M +1).
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M8 m/z 642.6 (M + 1),

MS m/z 630.3/632.3 (M + 1)
MS m/z833.4/635.3 (M + 1).
MS m/z603.4 (M + 1).

MS m/z 640.5 (M + 1),

26
27
28
29



31

32

33
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#
—O L,

i
%o

=
=

MS m/z801.4 (M + 1)

MS m/z603.4 (M + 1).

MS m/z601.4 (M + 1),

MS m/z 575.4 (M + 1).

MS m/z 561.4 (M + 1},

'H NMR 600 MHz (acelone-dg) & 8.47(d, J
=713, 1H), 8.43 (s, 1H), 8.09 (d, J = 7.85
Hz, 1H), 7.83 (m, 1H}, 7.73 (t, J = 7.67 Hz,
H), 7.50 (m, 1H), 6.87 (m, 1H), 6.71 {m,
1H). 5.45 (d, J = 31.2 Hz, 1H), 4.22 (m,
3H). 3.55 (m, 5H), 2.51 (m, 1H), 2.49 (m,
1H), 2.21 {m, 1H), 1.50 (m, 6H), 1.10 {d, J
=§.56 Hz, 6H) .MS m/i2575.4 (M + 1).



37

39

41

MS m/z574 4 (M + 1).

MS m/z562.4 (M + 1).

MS m/z 860.4 (M + 1).

MS miz 546.4 (M + 1).

MS m/z 560.4 (M + 1).

MS m/z5659.4 (M + 1).

MS m/z 647.4 {M + 1),
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MS mrz 559.4 (M+ 1).

BAS m/z 600.4 (M + 1).

MS m/z586.4 (M +1).

MS m/z 600.4 (M + 1),

MS m/z509.4 (M + 1),

MS m/z 587.4 (M + 1)
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"H NMR 600 MHz {acetone-ds) 6 10.35
{m, 1H), 8.72 (s, b, 1H), 8.42 {s, 1H), 8.00
{d. J = 7.93 Hz, 1H), 7.73 (m. tH), 7.64
{m, 1H), 7.50 {1, J = 7.77 Hz, iH), 6.55 (s,
1H), 6.43 (d, J = B.51 Kz, 18), 4.31 (m,
1H), 4.22 {q. J = 6.93 Hz, 2H), 397 (m,
2H), 3.80 (t, J = 8.45 Hz, 1H), 3.58 (g, J =
8.38 Hz, 1H). 3.36 (m, tH), 3.17 (s, 1H),
2.78 {m, 1H), 2.66 (M, 1H), 2.15 (m, 2H),
1,73 (d, J = 12.9 Hz, 2H), 1.59 (d, J = 12.9
Hz, 1H), 1.55 {m, 2H), 1.43 (m, 3H), 1.35
(m, 2H), 1.25 (m, 1H). MS m/z 599.4 (M +
1).

MS m/z562.4 (M + 1).

MS m/z B14.5 (M +1).

MS vz 640.5 (M + 1).
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MS m/z 640.5 (M + 1).

MS m/z628.5 (M + 1).

MS pvz600.4 (M + 1)

MS m/2 644.4/846.4 (M + 1).

MS m/z 618.6 (M + 1).
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MS m/z578.5 (M + 1),

EtD
HN
A
o

MS m/z 560.4 (M + 1),

59

MS m/z 5864 (M + 1).

MS m/z 5864 (M +1).

61

MS m/z 574.4 (M + 1).

62



63

68
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M 548.4 (M + 1)
- S m/z 546.4 (4 + 1)

ik w4 MS m/z 590.4/582.4 (M + 1).

HNJ MS m/z559.4 (M + 1).

o 'R NMR 600 MHz (CD,OD) & 8.65 (br,
\I N 1H), 8.03 {br, 1H), 7.78B (d, J = 7.76 Hz,
o !D 1H), 7.49 (br, 1H), 7.30 (s, 1H), 6.38 (m,

D/ 1H), 6.33 {dd, J = 1.69, B.64 Hz, 1H), 4.12
HN (q, = 696 Hz, 2H), 4.06 (m, 1H), 3.71

- ‘

vﬂ? {dd. J = 6.68, 10.74 Hz, 1H), 3.68 (m, 1H),
NN
H

5244 (M+1).

3.56 (dd, J = 4.71, 10.76 Hz, 1H), 342 (m,
3H). 3.22 (q, J = 7.28 Hz, 2H), 257 (m,
1H). 2.26 (m, 1H), 1.39 (L J = 7.28 Hz,
3H). 1.34 (t J = 6.96 Hz, 3H). MS m/z
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MS m/z574.4 (M 1).

TH NMR 600 MHz {CD,0D) & 8.23 (s, TH),
8.18 (d, J = 8.16 Hz, 1H), 7.98 (d. J = 8.44
Hz, 2H), 7.68 (m, 1H), 7.43 {m, 1H), 7.22
(d, J = 229 Hz, 1H), .97 (dd, J = 2.30,
8.81 Hz, 1H), 4.20 (g, J = 6.99 Hz, 2H),
3,77 (m, 2H), 358 (m, 2H), 275 (d, J =
7.03 Hz, 2H), 2.72 {m, 1H), 2.18 (m, 4H),
147 {t, J = 8.97 Hz, 3H), 0.75 (m, 1H),
0.30 {m, 2H}, 0.00 {m, 2H). MS m/z 600.4

{M+1).
MS mz 6004 (M + 1),

MS myz 588.4 (M + 1).

MS m/z 560.4 (M + 1)
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MS m/z 604.3/606.3 (M + 1).

MS m/z573.4 (M+ 1).

MS m/z538.4 (M + 1).

MS m/z 5734 (M+1).

MS Mz 5785 (M + 1),
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MS m/z 6135 (M + 1).

M3 avz 611.4 (M + 1).

MS m/z 525.5 (M + 1).

MS m/z 524.5 (M + 1).

MS m/z 510.5 (M + 1).

MS mvz 525 4 (M + 1).
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83 Cl N MS m/z 627.5(M + 1).
1
0, HN N NH O
YO Oy
H
@
O
84 cl N 'H NMR 800 MHz (CDJOD) 4 9.18 {m,
I: 2H), 8.05 (d,J = 793 Hz, TH), 783 (L, I =
0, HN" N° “nn o 7.64 Hz, 1H), 7.78 (m, 1H). 7.68 (m, 2H).
\N'3\© - H/ 7.58(t, J = 7.54 Hz, 1H), 4.72 (s, 2H), 4.07
] (d, J = 12.4 Hz, 2H), 3.3¢ (br, 4H), 2.96 (t,
N J = 12.3 Mz, 2H), 2.87 (s, 6H), m, 2H),
2.28 (s, 1H), 2.00 for, TH), 1.81 (br, 2H).
MS m/7 6275 (M + 1).
O
85 GrN MS /2 591.5 (M + 1).
|
L
O HN N NH
N -
DGR
O
O
86 O~y MS m/z601.5 (M + 1),
gEHN N’I\NH
N
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MS vz 602.4 (M + 1).

MS m/z 566.5 (M + 1).

M3 m/z 656.5 (M + 1},

'H NMR 600 MKz (CDs0D) 6 8.16(d, J =
818 Hz, 1H), 8.23 (s, 1H), 7.04 (dd, J =
142, 7.88 Hz, 1H), 7.79 (d, J = 924 Hz,
TH), 7.72 (m, 1H), 7.48 (m, 1H), 7.16 (d, J
= 2.53 Kz, 1H), 7.03 (dd, J = 2.58, 8.91
Hz, 1H), 4.00 (s, 1H), 3.82 {d, J = 12.83
Hz, 2H), 350 (s, br, 4H), 329 (m, 5H).
3.19 (m, 1H), 2.96 {s, 3H), 2.73 (5, 6H},
225 (d, J = 1240 Hz, 2H), 2.03 {m, 2H),
140 (s, BH). MS m/z 657.5 (M + 1).
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MS m/z 621.6 (M + 1)

*H NMR 800 MHz (CD/OD) & 8.31 (d, J =
7.65 Hz, 1H), B.19 (s, 1H), 7.94 (34, J =
1.33, 7.96 Hz, 1H), 7.67 (t, J = 7.70 Hz,
$H), 7.49 {1, J = 7.88 Hz, 1H), 7.44 (d, J =
8.66 Hz, 1H), 6.83 (d, J = 1.37 Hz, 1H),
8.65 {d, J = 8.65 Hz, 1H), 4.69 (m, 1H),
4.11 (br, 2H), 3.91 (d, J = 12,68 Hz, 2H),
3.83 {br, 2H), 3.58 (br, 2H), 3.46 (m, 1H).
3.23 (br, 2H), 3.00 (4, J = 1219 Hz, 2H),
2.73 (s, 6H), 2.33 (d. J = 12.14 Hz, 2H),
1.97 (m, ZH), 1.30 {d. J = 6.04 Hz, BH).
MS my/z 630.5 (M + 1).

MS m/z 629.5 (M + 1).

MS m/z 584.5 (M + 1).



95

96

97

08

100

MB m/z 471.1 (M + 1),

'H NMR 600 MHz (DMSO-4;) § 14.7 (bs.
1H), 11.14 (bs, 1H), 8.50 (b, 2H), 7.88 {d,
1H. J = 8.1 Hz), 7.72 (m, 2H), 7.66 (m,
2H), 748 (m, 1H), 6.62 (s, 1H), 848 (m,
1H). 4.05 {q, 21, J = 6.6 Hz), 3.73 (, 4H, J
= 4 8 Hz), 3,11 (m, 4H), 2.40 (m, 3H),
1.24 {m, 3HY, MS m/z 485.1 (M + 1).

MS m/z577.1 (M + 1.

'H NMR 600 MHz (DMSO-d,) & 9.97 (bs,
1H), 9.34 (s, 1H), 8.48 (bs, 1H), 8.34 (bs,
1H), 8.28 (s, 1H), 7.80 (q. 1H. J = 4.8 Hz),
7.77 {d, 1H, J = 7.8 Hz), 748 (m, 1H),
7.38 (d, 1H, J =84 Hz), 725 {t, 1H, J =
72 Hz), 6.71 (s, 1H), 6.49 {d, 1H. ) = 8.4
Hz), 3.93 (t 2H, J= 6.0 Hz), 3.85 (d, 2H, J
=12 Hz), 3.54 (d, 2H, J =12 Hz), 3.18 (g,
H, J =90 Hz), 284 (t. 2r, J = 11 HZ),
2.88 (s, 3H), 242 (d, 3H, J = 4.8 Hz), 1.64
(m, 2H), 085 (1, 3H, J = 7.2 Hz); MS mz
590.1 (M # 1}.

MS m/z 578.% (M + 1).

MS m/z 6831 (M + 1).
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'H NWIR BOD MHz (DMSO-,) & 10.0 (bs,
1H), 9.34 (s, 1H), 8.47 (bs. 1H), 8.33 (bs,
1H), 8.30 (s. 1H), 7.79 (s, 1H), 7.78 (d. 1.
J=72Hz), 7.50 (m 2H), 727 {1, H, J =
7.8 Hz,), 6.75 (s, 1H), 653 (6, 1H, J=7.8
H2), 4,12 (t, 2H, J = 4.8 Hz), 3.84 (d, 2H, J
=12 Hz), 358 {t, 2H, J = 4.8 Hz), 363 (d,
2H, J =12 Hz), 3.23 (s, 3H), 3.17 (q. 2H, J
= 9.0 Hz), 2.94 (L, 24, J = 11 Hz), 2.88 (s,
3H), 2.43 (d, 3H, J = 4.8 Hz); MS mk
606.9 (M + 1).

MS miz 594.1 (M + 1).

MS miz 547.1 (M + 1).

MS m/z533.1 (M + 1),

MS m/z496.4 (M + 1).

' NMR 400 MHz (OMSO-dy) 6 9.36 (s,
1H), 8.02 (s, 1H), 8.52 (s, 1H), B.A7 (bs,
1H), 7.80 (m, 2H), 7.46 (bs, 1H), 7.29 (m,
2H), 6.66 (s, 1H), 6.47 (d, TH, J = 8.0 Hz),
402 {g, 2M, J = T.2 Hz), 376 (, 4H, J =
4.8 Hz), 314 (1, 4H, J = 4.8 Hz), 241 (d,
3H, J = 4.0 H2), 123 {t 3H, J = 7.2 Hz);
MS m/z510.4 M + 1).

MS m/i2524.5 (M + 1).
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H NMR 600 MHz (DMSO-dg) & 861 (s,
1H), 9.10 (bs, 1H), 8.35 (bs, 1H), 8.18 (s,
18), 7.77 (m, 28), 7.41 (bs. 1H), 7.26 {1,
tH,J = 7.2 Hz), 7.15 (d, 1H, J = 7.8 Haz),

108 -~ ,é’ u)a_g%m 6.89 (s, 1H), 6.65 (3. TH, J = 9.6 Hz), 3.77
ot A

(L 4H, J = 4.8 Hz), 3.15 (1, 4H, J = 4.8 Hz),
2.62 (q, 2H, J = 7.2 Fz), 2.41 (d, 3H, J =
4.8 Hz), 1.06 {1, 3H, J = 7.2 Hz); MS m/z
503.2 (M + 1).

B
109 O,éru Fis o Nl MS m/z5472 (M * 1).
gy
Y ’% MS vz 464.2 (M + 1),
110 O"'é' Z:Nj:w MHMa 4 (M + 1)
N

.

114 O’O(U\‘C(,m ED MS m/r 557.3 (W + 1)

12 O ,é“\:k?ﬁ.ﬂ MS /2 559.3 (M + 1),
N

113 ’érnyu Qfm MS m/z561.2 (M + 1).
O AL
114 pr&“&?}ﬁ, MS m/z508.2 (4 +1).

115 O‘é’ﬂ;’fﬁf dlﬁ”}i MS m/2 5292 (M + 1).
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'H NMR 400 MHz (DMSO-ds) 6 9.81 (bs,
1H), 9.50 (s, 1H). 8.94 (s, 1H), 8.49 (bs,
1H), 8.17 (s, TH), 7.74 (d, 1H, J = 7.6 Hz),

" 7.41 (bs. 1H). 7.23 (t, 1H, J = 72 H2), 7.18
d, 1H, J = 8.0 Kz}, £.89 (m, 2H), 3.84 (4,
116 r’\NQ’ h NH? ? - (
N & » 2H, J = 114 Hz), 3.4 (d, 2H, J = 11.4
a Hz), 3.18 (q, 2H, = 8.0 Hz), 285 (1, 2H, J

=114 Hz), 2.88 (s, 3H), 2.64 (5, 6H), 2553
(m, 2K), 1.06 (& 3H, J = 8.0 Hz); MS m/z
5302 (M+ 1).

El
17 O@“yﬂ %ﬁ,@ MS m/z556.2 (M + 1)
| 118 ) r\é%‘r;.%ﬁ_\v MS iz 556.2 (M + 1)

1189 \%Hm' & e MS m/z 548.2 (M + 1).

*H NMR 400 MHz (OMSO-ds) 6 10.24 (bs,

1H), 9.54 (s, 1H), 850 (bs, 1H), B.41 (4,

1H, 1= 7.2 Hz), 821 (s, 1H), 7.80 (m, 2H),

\ 750 (t WH, J = 72 He), 732 (d. 1H, J =

8.4 Hz), 728 (1 1H, J = B.0 Hz), 632 (d,

120 , k@?ﬂ“ 18, J = 2.4 Re), 6.47 (dd, TH, J = 24 Hz,

N J, = B4 Hz), 461 fm, 2H), 401 (m, 1H),

3.60 {m, 1H), 348 {m, 2H), 3.25 (g, 1H, J

= 8.8 Hz), 2.88 (s, 6H), 2.42 (4, 3H, 4 = 4.8

Hz), 2.19 (m, 1K), 1.20 (d, 6H, J = 4.8 Ha);
MS m/z 5602 (M + 1),

21 ,L..,GN fé/nlfﬁ?\ E;i:g w?s m/z600.2 (M+1).

122 ”\L Jéﬁ‘f’"?’“" R MS vz 562.2 (M + 1).
N%ﬂ
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128

127

128

120

130

131

132
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MS m/x 574.2 (M + 1},

MS mz 5752 (M + 1).

MS m/z 600.2 (M + 1).

MS mfz 574.2 (M + 1).

MS m/z 5732 (M + 1),

MS m/2 604.1 (M + 1).

MS m/z576.2 (M + 1).

MS m/z 588.2 (M + 1),

MS m/z5812 (M + 1}

MS m/z2561.1 (M + 1).
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136
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138

139

140

MS m/z £83.2 (M + 1.

MS mvz 675.2 {M + 1).

MS mvz 5742 (M + 1).

MS m/z601.2 (M + 1).

MS m/2560.2 (M *1).

MS m/z 6752 (M +1).

'H NMR 600 MHz (DMSO-dg) & 10.35 (bs,
1H), 9.45 {s, 1H), 8.47 (d, 1H, J = 7.2 Hz),
8.33 (s, 1H), 823 (s, 1H. 7.79(d. 1H,J=
8.4 Hzj, 767 {t, 1H, d =72 Hz), 7.52 (d,
1H, J =96 Hz), 7.23 (¢, 1H, J = 72 Haz),
8.68 (s, G4H), 664 (s, G.6H), 650 (s,
0.6H), 6.48 {s, 0.4H), 5.18 {g, 0.6K), 5.15
{5, 0.4H), 458 {m, 1H), 3.98 (m, 0.4H),
3.73 {m. 1.6H}, 3.3 (m. 06H), 326 (m
0.8H}, 3.16 {m, D.8H), 2.96 (s, 1.2H), 2.89
{s. 1.8H), 284 (s, 6H), 2.60 {m, 1H), 224
{m, 0.6H), 2.07 {m, 0.4H)}, 1.20 (d, 6H, J =
6.0 Hz); MS m/z 561.2 (M + 1).

MS m/z587.2 (M+1).
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MS myz 587.2 (M + 1)

MS m/iz 560.2 (M + 1),

MS m/z575.2 (M + 1).

MS miz 561.2 (M + 1),

MS vz 587.2 (M + 1).

MS nmvz 5BT.2 (M + 1),

'H NMR 800 MHx (DMSO-d,) & 8.81 (bs,
0.4H), 8.74 (bs, 0.6H), 9.69 {bs, 1H), .48
(bs, 1H), 8.34 (s, 0.4H), 8.33 {s, D.6H),
8.232 (s, 0.6H), 8.228 (s, 0.4H), 7.82 (d,
1H, J = 7.8 Hz), 7.58 (m, 1H), 749 (d.
0.6H, J = 8.4 Hz), 7.47 (d, 0.4H, J = 8.4
Hz), 7.34 (g, 1H, J = 7.2 Hz}, 6.75 (5, 1H),
B.68 (s, 1H), 8.57 (dd, 0.8H, J, = 24 Hz,
J; 8.4 Hz), 6.54 (dd, 0.4H, }, = 24 Hz, J,
= 8.4 Hz), 4.73 (m 0.6H), 4.58 {m, 1H),
4.52 (m, 0.4H), 3.52 (m, t1H), 3.43 (m, 1H),
3.35 (m, 0.4H), 3.33 (m, 0.6H), 3.21 (m,
{H), 3.11 (m, 1H), 285 (d. 18H. 1 =48
Hz), 2.82 (d, 1.2H, J = 3.0 Hz), 2.25 (m,
1H), 2.07 {m, 0.4H). 2.05 {m, 0.6H), 1.98
{m, TH), 1.78 {m, 1H), 1.20 (d, 3.6H, J =
6.0 Mz), 1.18 (d, 2.4H, J = 6.0 Hz), 1.15 (d,
6H,J=72Rz) MEm/z 5742 (M+ 1),
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[+]
148 A Q&’{E’L\ MS m/z 589.3 (M + 1).

AL e
149 [:}Y' N7 MS m/z575.2 (M + 1),

150 .\wo\fé’q ?\ MS m/z601.3 (M + 1)
“{Iﬂ A

e
151 - n\iﬁo 7 MS m/2B801.3 {M + 1).

152 q%s’;, MS m/z559.1 (M + 1).
—NJ

' NMR 400 MHz (DMSO-ds) & 10.07 {bs,

1H), 9.44 (s, H), 8.54 (s, 1H), 8.52 (bs,

1H). 8.29 (s, 1H), 7.91 (8, 1H), 7.79 (3, 1H,

%ﬁ 1= 8.0Hz), 7.61 (¢ TH, J = 7.6 Hz), 7.32
153 P 6 1H, J =76 Hz), 722 (d, 1H, J = 8.8
! Hz), 7.14 (d, 1H, J = 8.8 Hz),4.10 (m, 2H),

3.86 (s, 3H), 346 (m, 2H), 3.22 (m, 2H),
3.08 (m, 2H), 2.83 (s, 3H), 2.66 (s, 6H);
MS m/z 560.4 (M + 1).

Ohig
A
154 MS m/z 586.1 (M + 1),
o b%“’ ¢

[¢] [w]
1565 ﬁn}qu‘a; MS m/z586.1 (M + 1),
Kot o ﬂ"\v
sl

=}
158 ?—ﬂ Q& MS vz 567.2 (M + 1),
Ml
N
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TH NMR 400 MHz (DMSO-d) & 10,05 {bs,
1H), 9.42 (s, 1H), 8.43 (a, 1H, J = 7.6 Hz),

- B35 (s. 1H), 8.31 (s, 1H), 7.91 (s. 1H),

7.79 {dd, 1H, J; = 16 Hz, J; = 8.0 Hz),
7.58 (L 1H, I =8.0H2).7.32 (1, 1H, J = 8.4
Hz), 7.15 {m, 2H), 4.70 {m. 1H}, 4.07 (m,
2H), 3.45 (m, 2H), 3.21 (m, 2H), 3.08 {m,
Z2H), 2.83 (s, 3H}, 2.65 (s, 6H), 1.27 {d. 6H,
J = 6.0 Hz), MS m/z 5882 (M + 1).

MS m/z 8142 (M + 1).

MS m/z 5732 (M +1).

'H NMR 600 MHz (DMSO-ds) & 9.45 (s.
1H), 8.44 (d, 1H, J} = 7.8 Hz), 8.38 (s, 1H),
8.27 (s, 1H), 7.81 (¢, 1H, J = 7.8 Hz), 7.86
{d, 1H, J=84Hz), 764 (t, 1H, J =72
Hz), 7.36 (1, 1H, = 7.2 Hz), 6,97 (s, 1H),
876 (d, tH, J = 84 H2), 4.06 (q, 2H, J =
7.2 Hz), 3.59 (m, 6H), 3.29 (n, 4H), 2.2
{m, ZH), 2.86 (s, 3H), 264 (s, BH), 131 3,
3H, J = 8.6 Hz); MS miz 5742 (M + 1).

MS m/z 600.2 (M + 1),

MS m/ 600.2 (M + 1).

MS m/z627.5 (M +1).



164

165

166

167

168

168

170
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MS m/z 628.5 (M + 1).

MS m/z 854.5 O + 1).

MS m/z 664.5 (M  1).

MS m/z592.3 (M + 1).

MS m/z588.2 (M + 1),

MS miz 614.2 (M+ 1),

MS miz 574.2 (M + 1).

"H NMR 800 MHz (DMSO-dg) 6§ 9.66 (s,
4H), B.AS (bs, 1H), 8.40 (d, tH, J = 8.8
Hz), 830 (s, 1H) 7.66 (dd, 1H J = 1.6 Hz,
J= 7.6 Hz), 774 (¢, 1H, J = 8.4 Hz), 748
(3, 1H), 741 (t, 'H, J = 8.0 Hz), 7.17 {vs,
1H), 6.96 (8. 1H). 6.93 (bs. 1H), 4.67 (m,
1H), 4.02 (q, 1H, J = 7.2 H2), 3.65 {m, 2H),
3.46 (m, 1H), 3.34 (m, 1H), 254 (m, 1H).
184 (m. 4H), 1.26 {3, 6H, J = 6.0 Hz),
1.15 {d. 6H, J = 6.0 Hz). MS m/z 587.2 (M
+1).
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'H NMR 500 MHz [DMSO-d;s} § 9.63 (bs,
1H}, 8.50 {bs, 1H), 846 (bs. 1H}, B29 (s,
tH), 762 (3, 1M, )= 7.2 H2), 781 (L 1H. J
= 72 Hz), 743 (d, 1H, J=84 Hz), 734 (¢,
1H, J = 7.2 Hz), 6.75 (s, 1H), .58 (3, 1H,
J=6.6Hz), 404 (g 2H, J = 7.2 Hz), 3.82
(m, 2H), 3.76 (m, 5H), 3.44 (m, 1H), 3.22
{m, 4H), 2.85 {s, 34), 2.82 (m, 2H), 2.09
{m, 2H), 1.71 (m, 2H), 1.25 (t, 3H, =72
Hz), 1.16 (d, 6H, J = 7.2 Hz): MS m/z
8282 (M + 1),

MS m26152 (M +1).

MS mz659.1 (M+1).

'H NMR 600 MHz (DMSO-dg) & 9.43 (s,
1H), 8.45 {bs, 1H), 8.38 (bs, 1H), 8.24 (s,
1H), 7.91 (d, 1H, J = 84 Hz), 7.84 (¢, 1H,
J=84 Hz), 7.51 (t 1H, J = 7.2 Hz), 7.48
d, 1H, J = B4 Hz), 726 (L 1M, J = 72
Hz), 6.76 (s, TH), 6.55 (d, 1H, J = 7.2 Hz),
4.05 {q, 2H, J = 6.6 Hz), 3.82 (m, 2H),
3.59 {m, 5H}, 3.30 (m, 1H), 3.25 (m, 4H),
2.85 {s, 3H), 2.82 (m, 2H), 2.08 (m, 2H),
1.71{m, 2H), 1.26 {, 3H, 3 = 6.6 Hz), 0.92
(d, BH, J = 7.2 Hz); MS m/z 643.2 34 + 1).

MS miz642.2 (M + 1),

MS m/z2643.3 (M + 1),

MS m/z B59.3 (M + 1).
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182

183

185
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MS m/z 633.3 (M + 1).

MS m/z629.2 (M +1).

MS miz 669.2 (M + 1).

MS mfz 842.2 (M + 1).

MS miz 6153 (M + 1).

'H NMR 400 MHz (DMSO-dy) 6 9.84 {bs,
1K), 953 (s, 1H), 849 (m, 2H), 823 (s,
1H), 7.70 {ad, TH, J, = 20 Hz, J, = 8.0
Hz), 7.58 @, 1H, J = 76 Hz), 7.38 (d, 1H,J
=92 Hz), 7.32(t 1H, J = 8.0 Hz), 6.68 (d,
1H. J = 2.0 Hz). 651 (dd, 1H. J, =2.0 Hz,
J, = 84 Hz), 421 (m, 2H), 4.04 (g, 2H, J
= 6.8 Hz), 3.86 (d, 2H. J = 12 Hz), 3.68 (1,
2H, J =12 Hz), 351 {d, 2H, 1= 112 Kz),
338 (¢ 1M, J = 12 Hz), 3.13 (m, 2H), 2.73
{t. 2H, J = 112 Hz); 2.64 (s, BH), 2.16 (0,
2H, J = 11.2 H2), 1.73 {m, 2H), 1.24 (t, 3H,
J=7.2 Hz); MS m/z616.3 (M + 1).

MS m/zB42.3 (M + 1}.

MS 7z 606.7 (M + 1).
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MS m/z §93.3 (M + 1).

MS m/z 600.3 (M + 1).

MS m/z 626.3 (M + 1).

MS m/z5903 M+ 1).

MS mZ588.3 M+ 1)L

TH NMR 400 MHz (DMSO-d} & 8.88 (bs,
1H), 8.56 (s, TH), 8.59 (s, 1R), 8.47 (bs,
1H), 824 (s, 1H), 7.79 (dd, TH, J; = 1.6
Hz, J, = 8.0 Hz), 758 (t, 1H, J = 8.0 Hz),
738 (d, 1H, J= 8.4 H2), 733 (L 1H,J =
72Hz), B.70 {d, 1H, J = 2.4 Hz), 651 {dd,
1H, J; = 2.4 Hz, J, = 8.4 Hz), 4.03 {3, 2H,
J=6.8Hz), 3.81 (d, 2H, J = 12.4 Hz), 3.58
(m, 2H), 8.26 (m, 1H), 3.11 {m, 24}, 2.74
{t, 24, J = 12 Hz), 2.64 (s, 6H), 2.15 (d,
2H, J = 11.6 Hz), 2.03 (m, 2H), 1.86 (m,
2H), 1.73 (m, 2H), 1.24 (t, 3H, J = 6.8 Hz);
MS m/z 600.2 (M + 1).

ME m/z626.2 (M+ 1),
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H NMR 400 MHz (CD,0D) & 8.28 (s, br,
1H). 807 (s, br, 1H), 7.86 (d, 1H, J=7.8

N Hz), 760 (m, 1H), 7.38 (t, 1H, J=7.2 Hz},

| Ay 7.22(s. br, 1H). 631 (s, 1H), 522 (s, b,
@\ 1H), 4.08(g, 1H, J=8.6 Hz), 395 {p, TH,

J=6.0 Hz), 3.61 {m, 2H), 3.83 (dd, 1H,
D- J=42, 114 Hz). 3.36 (m, 2H), 278 (s,

3H), 262 (m, 1H), 2.22 {m, 1H), 1.31(,

3H, J=6.6 Hz), 0.8 {d, BH, J=6.6Hz); MS

miz560.40 (M + 1)

‘H NMR 400 MHz (CD,0D) & 8.30 (s, br,

1H), 8.05 (s, br, 1H), 7.87 (d, 1H, J=7.8

Ch o~y
1 . om Hz), 7.60 (m, 1H), 7.42 (m, 1H}, 7.17 (s,
o
o HN N7 NH br, 1H), 6.28 (s, 1H), 6.19 (s, br, 1H), 4.04

(a, 2H, J=6.6 Hz), 3.91 (p. 1H, J=5.4 Kz),

DHN* 3.0 (m, 2H), 3.50(dd, 1H, J=3.5, 10.8Hz),
3.33 (m, 1H), 2.75 (s, 3H), 265 (s, BH),
2.48 (m, 1H), 220 (m, 1H), 127 t, 3A,
J=6.8 Hz); MS m/z 546,40 (M + 1),

)\NH
MS m/z 572.40 (M + 1),

MS m/z 845.40 (M + 1).

MS m/z 545.40 (M + 1),

3
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200
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H NMR 400 MHz (CD,0OD) & B.37 (s, br
1H), 8.11(s, br, 1H), 8.0 (d, 1H, J=7.8
Hz,). 7.65 (s, br, 1H), 7.43 (t, 1H, J=7.2
Hz), 7.25 (s, br, 1R), 6.34 (s, 1H), 6.25 (s,
1H), 4.11(q, 2H, J=7.2 Hz), 3.99 (m, 1H),
3.65 (m, 2H). 3.57 (dd. M, J=3.8, 10.8
Hz), 3.41 (m, 2H), 2.82 {s, 3H), 2.56 (m,
1H), 228 (m, 1H), 1.35 (L 3H, J=6.6 Hz),
1.01 (d, BH, J=6.6 Hz); MS m/z 560.40 (M
+1).

*H NMR 400 MHz (CD,0D) & 8.30 (s, br,
1H), B.10 (s, br, 1H), 7.91 {d, 1H, J=7.8
Mz), 7.57 {s. br, H), 7.38 (L 1H, J=7.2
Mz), 7.21 (s, 1H), 6.30 (s, TH), 8.21 (s,
1H), 4.08 (q, 2H, J=7.2 Hz). 3.95 (m, 1H),
3.68 (m, 1K), 3.62 (m, 2H), 3.53 (dd, 1H,
J=4.2, 10.8 Hz), 3.36 (m, 1H), 2.78 {5,
3H), 2.50 (m, 1H), 225 (m, 1H), 194 {m,
ZH), 1.75 (m, 2H), 1.50 {m, 2H), 1.31 {,,
3H, J=7.2 Hz); MS m/iz 572.40 (M + 1),

MS mvVz 532.40 (M + 1).

M3 miz 546 40 (M + 1)

NS m/z 54540 (M + 1).
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~ 194 -

MS m/z 532.40 (M + 1).

'H NMR 400 MHz (CD,00) & 8.27 (s, br,
1H), 8.07 (m,1H), 7.94 (d, TH, J=7.8 Hz),
761 (s, br, 1H), 7.40(t, 1H, J=7.2Hz2), 7.20
(s. 1H), 6.30 (s, 1H), 820 (s, 1H), 4.08 (q,
2H, J=7.2 Hz), 3.95 {m, 1H), 3.60 (m, 2H),
353 (dd, 1H, J=4.2, 10.8 Hz), 3.35 (m,

" 1H), 2.78 (s, 3H), 2.73 {d, 1H, J=6.6 Hz},

251 (m, 1H), 223 (m, 1H). 1.31 {& 3H,
J=7.2 Hz), 0.742 (s, br 1H), 0.32 (s, 2H),
0.00{s,2H), MS m/z 57240 (M + 1).

"H NMR 400 MHz {CD,0D) & B.24 (s, br,
1H), B.07 (s, br, 1H), 7.93 {d, 1H, J=8.4
Mz), 7.57 (s, 1H), 7.38 (t, 1H, Ja7.2 Hz),
7.20 (3, 1H), 6.20 (s, 1H), 6.19 (s, br, 1H),
4.06 (q, 2H, J=7.2 Hz), 3.63 (m, 1H), 3.60
(m, 2H), 3.50 (dd, 1H, J=6.0, 10.8 Hz),
3.38 (m, 1H), 2.76 (s, 3H), 272 (d, 1H,
J=6.6 Hz), 2.50 (m, 1H), 222 (m, TH),
1.30 (t, 3H. J=7.2 Hz), 0.73 {m, tH), 0.31
{rm, 2H), 0.01(m, 2H), MS m/Zz 572.40 (M +
1),

MS m/z 545.40 (M + 1),
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< OMe
208 o
>—;}3 OMe
209 o
N
HN_HS OEt
210 o

HN—J;S' OELt
211 0

MS m/z 549.10 (M + 1).

MS m/z532.40 (M +1).

'H NMR 400 MHz (CDs0D) 6 8.22 (d, 1M,
J=78BHz), B20 (s, 1H), 7.92 (dd, 1H,
J=1.2, 7.8 Hz), 7.58 (1, 1H, J=6Hz), 7.48(d,
TH, J=8.1Hz), 7.38 (1, 1H, J=7.8Hz), 6.65
(s, 1H), 6.46 (d, 1H, J=7.BHz), 520 (s,
1H), 4.06 (q, 2H, J=7.2Hz), 3.86 (m, 1H),
3.38 (m, 1H)., 3.06 (m, 3H), 2.64 (m, 1H},
260 (s, 3H), 2.30 (m, 1H), 1.34 {, 3H,
J=7.2 Hz), MS m/z577.30 (M + 1).

MS m/2 53330 (M + 1).
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HN—;SI OFt
212 o
AT
N5 OMe
213 0
N\
HN—,:S] Me
214 o

HN—$ OMe
215 0

'H NMR 400 MHz (CD-0D) 5 8.30 {d, 1H,
J=7.8Hz), 811 (s, 1H), 7.9% (d, 1H,
J=7.8Hz), 7.58 t, 1H, J=7.8 Hz), 7.55 (d,
1H, J=8.4 Hz), 7.36 (t, 1H, J=7.8 Hz), 6.65
(s, 1H), 6.47 (d. 1H, J=8.4 Hz), 520 (s,
1H), 4.07 (q, 2H, J=7.2 Hz), 3.87 {m, tH),
3.38 {m, 1H), 3.23 {m, 1H), 3.00 (m, 2H},
2.64 (m, 1H), 2.50 (s, 3H), 2.38 (m, 1H),
1.35 (1, 3M, J=7.2Hz); MS mv/z 533.30 (M +
1),

MS m/z 533.30 (M + 1).

MS m/z515.30 (M + 1).

MS m/z 563.30 (M + 1).
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N
HN—‘? Me
0

NS
\,Hg%! N/*NH OMe
gelie]

N
e
N
—,éu,%l *@
0
0,
O
Br I \;NL

MS m/z505.10 (M + 1),

MS m/z563.30 (M + 1).

MS m/z563.10 (M + 1),

MS mv/z 561,40 (M + 1).

MS m/z577.30 (M + 1).
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7NN

O

O HN NH

O

MS m/z 524.45 (M + 1).

MS m/z 51120 (M + 1).

MS m/z573.40 (M + 1),

MS vz 547 40 (M + 1),

MS /2 547 40 (M + 1).
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{--../\.

HN s@ OMe

N--‘

MS m/z 546.40 (M + 1),

MS m/z 646,40 (M + 1).

MS m/z 669.40 (M + 1),

MS m/z 559.40 (M + 1).

MS m/z 559.40 (M + 1).
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1]
HN~$ N OMe
231 0 i o MS m/z 518.35 (M + 1),

,:s' OMe
232 o MS vz 532,35 (M + 1),

'H NMR 400 MHz (CD,0D) 4 8.06 (d, TH,

-~
N
L (D J=8.0 Hz), 7.92 (5. 1H), 7.73 (dd, H,

l_m_g M T 5 J=1.6, 8.0 Hz), 7.40 (t, 1H, J=7.8 Hz), 7.22
g \© (@, 1H), 7.10 (d, 1H, J=8.8 H2), 6.50 (d,
- 1H, J=2.4 Hz), 638 (dd, 1H. J=2.0, 8.8
N Hz), 3.67 (m, 4H), 3.35 (m, 2H), 3.16 (m,
Q 1H), 2.84 (m, 2H), 2.69(m, 2H), 2.30 (s,
3H). 2.01 (m, 2H), 1.88 (m, 7H), 1.27 (m,
N 1H). 0.95 (m, 1H), 0.33 (m, 2H), 0.05 (m,
O 2H); MS m/z826.5 (M + 1),
cl l \)N\
_( 0 HN"ONTNH
HN=§ OEt
234 o MS iz 561.4 (M + 1),
O,
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v @ HNTON NH

(1]
235 & \Ej

HN—2 0
o
238

1
el
237

HN=8 OEt
r'a
238

MS m/z547.25 (M + 1).

'H NMR 400 MHz (CD,0D) 6 8.23 (d, 1H,
J=76Hz), 8.15 (s, 1H), 7.90 (dd, 1H,
J=1.6, 8.0Hz), 7.56 {t, 1H, J=T.2 Hz), 7.36
{t, 1H, J=7.6 Hz), 7.31 (d, 1H, J=8.8 Hz),
6.63 (d, 1H, J=2.4 Hz), 6.51 (m, 1H), 4.10
{m, 2H), 3.83 {m, 6H), 3.34 {m, 2H), 2.82
(m, 2H), 2.48 (s, 3H), 2.23 (m, 2H), 1.78
(m, 2H), 1.14 (m, 1H}, 0.51 (m, 2H), 0.23
{m, 2H): MS m/z 672.4 (M + 1).

MS m/z532.4 (M + 1).

MS m/z 546.4 (M + 1).
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Br- Ty
|
O HN N/J\NH
HN-S OFEt
13
239
0
N
i
Br Ty
!
0 HN N//I\NH
,"_6' Et
240
®
C
cl ~y
L M NANH
N-5 Me
241
0,
LA
Br SN
|
0 HN NéI\NH
KN~ @ O
s
242

e

MS m/z 576.3 (M + 1).

MS m/z 590.4 (M + 1.

MS miz533.3 (M + 1),

'H NMR 400 MHz {CD,0D) & 8.26 (s, TH),
8.10 (d, 1H, J=8.0 Hz), 7.80 (dd, ‘H.
J=1.2, 8.0Hz), 7.80 (d, 1H, J=8.4Hz), 7.62
{m, 1H), 7.38 (1, 1H, J=8.0Hz), 7.05 (d. 1H,
J=1.6Hz), €83 (da, 1H, J=18, 6.4M2),
3.86 (s, 3H), 3.43 (m, 4H), 3.00(m, 4H),
210 (m, 2H), 1.85 (m.2H), 3.72 (m, 6H),
1.45 (m, 2H); MS m/z 658.4 (M + 1).
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0
Cl I\N
\ (l.'i‘v HN N/)\NH
HN—, OFEt
O
o
Lo
Br_~
N
L

MS m/z 546.3 (M + 1).

MS miz591.2 (M + 1).

MS m/z547.3 (M+1).

MS m/z581.2 M+ 1).

MS m/z546.1 (M +1).
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H- : OFt
248 MS m/z560.2 (M + 1).
N
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HF—"\P" OFt
249 o MS m/2.604.3 (M + 1),
N

N
Ch Ay
sy

Q@ H
HN-— E’ OMe
250 0 MS m/z.B69.4 (M + 1).

N-..

Cl -

N

ML

m P

HN—S OEt
251 o MS m/z573.4 (M +1).

0}

“

Che
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Cl N

D\ Q
HN—S OFt
252 o MS m/z573.4 (M + 1),

N-._
Ci
g peWN
40 <;r°5‘
253 MS m/z573.4 (M + 1).

N-‘

C|:(\
§ 0 A
254 . MSm/z519.1 (M+1).

[N
Br .._i
HO HN N “NH
—N-4 Et
255 o MS m/z.563.1 (M + 1),
)
Br. N

|
H O HN NANH
256 O MS mV/z577.1 (M+ 1),
)
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F.

\N
HN s@
257 MS m/z530.4 (M + 1),
'3'\
NP

9 HN NﬁLNH
H;'l—"S OEt
258 " MS m/z530.4 (M + 1).
N
N—-
!
o
N
I\,L
”*1?
259 \( MS m/z588.2 (M + 1).

“‘:@t

O HN" °N

11
HINC’?
260 MS m/z.546.4 (M + 1).

N
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cl \N

HN

H é@ OEt
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261 MS m/z520.4 (M + 1).

C|\|/\/\
5 s
HN«S@
262 MS m/z5344 (M+1).

HN

/N

ol

O BN
i

HN ' OEt
263 o MS m/z544.2 (M + 1).

Rc
=N

9 HN® N NH
I-Tl—‘ OEt
264 2 MS m/z516.4 (M + 1).
N

=

F.
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H;Q-”s\@ OEt
0
265 MS m/z574.2 (M + 1).
& |
N_
A
LA
s
H O HNTTNT TNH
/\,N-;# OMe
266 o MS m/z577.1 (M+ 1},
ol
0
Br- N
| ;
O HN NH
N 11
N OMe
267 _ Q MS miz5783 M+ 1)

U]
I-}N&S@ o
268 MS m/z614.5 (M + 1)
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269 MS m/z658.4 (M + 1)
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O HN N”l\uu
HN-; ; O
70 /& MS m/z590.3 (M + 1)
o N’\,
I\/N\
ENGENY
L L

Q
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o O HN NANH
N t /IK/O\
272 MS m/z524.4 (M + 1)
07N
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BB
HN” SN SNH

MS m/z2614.5 (M + 1)

'H NMR 400 MHz (CD,OD) & 8.17 9s,
1H0, 8.5 (d, 1H, J=8.0Hz), 7.89 9dd, 1H,
J=1.2, 8.0 Hz), 7.86 (d, 1H, J=8.4hz), 7.61
(m, 1H), 7.36 (m, 1H), 7.01 (d, 1H.
J=1,6Hz), 6.81(dd, 1H, J=1.6, 8.0Hz), 4.10
(q, 2H, J=7.2Hz), 345 (m, 3H). 2.84 8m,
4H), 2.44 (5, 3H), 2.08 { m, 2ZH), 1.94 (m,
2H), 1.75 {m, 6H), 149 (m, 1H), 1.37 {t.
3H, J=6.8Hz); MS m/z.628.5 (M + 1)

'H NMR 400 MHz (CD50D) 8 817 (d, 1H,

=80 Hz), 7.93 (s, 1H), 7.74 (dd, 1H,
J=1.6, B.0Mz), 747 (t, 1H, J=8.0 Hz), 7.26
{m, 1H), 7.13 (d, 1H, 8.8Hz), 6.48 (d, 1H,
J=24 Hz), 637 (dd, 1H, J=24, B.8Hz),
3.88 (m, 4H). 334 (m, 2H), 3.14 (m, 4H),
2.81 (m, 2M), 2.65 (m, 2H), 2.98 (d, 2H,
J=124z), 1.68 {m, 7H), 1.30 (m, 1H), 1.02
{d. BH, J=6.8 Hz), 0.89 (m, 1H), 0.32 {m,
2H), 0.04 (m,2H); MS m/z639.5 (M * 1)
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"H NMR 400 MHz (CD;OD) 6 B.32 (d, 1H,
J=B.0 Hz), 811 (s. 1H). 7.92 {dd. 1H,
J=1.6, B.OHz), 7.65 (I, 1H, J=7.6Hz), 7.43
(t, 1H, J=7.6Hz), 7.28 (d, 1H, J=8.4Hz),
8.87 (d, 1H, J=2.4Hz), 6.56 (dd, 1H, J=2.4,
8.8Hz), 4.03 (m,2H), 3.86 (m4H), 3.73 (m,
2H), 3.36 (m, 2H), 3.35 (m, 2H), 3.23 (m,
2H), 2.85 (¢, 2H), 2.23 (m, 2H), 1.83 (m,
2H), 1.18 (d, &H), 1.13 (m, 1H), 0.48 (m,
2H), 0.21 {m, 2H); MS m/z641.5 (M + 1)

'H NMR 400 MHz (CD,00) & 8.06 (d, 1K,
J=76Hz), 7.91 (S, 1H), 7.72 (dd, 1H),
J=1.8, B.0Hz), 7.32 (t, 1H, J=7.5 Hz), 7.20
{m, 1H), 7.10 (d, 1H, J=4.8 Hz), 6.48 (d,
1H, 2.4Hz), 6.36 (dd, 1H, J=2.4, B.8Hz),
3.85 (m, 2H), 3.66 (mdH), 3.56 (m.2H),
3.18 (m, 2H), 3.16 (m, 1H), 2.98 (m, 2K),
2,65 (t, 2H, J=12Hz), 2.29 (s. 3H), 2.05
{m,2H), 164 (m, 2H), 0.95 (m, 1H), 0.32
{m, 2H), 0.03 {m, 2H); MS M/z628.5 (M +
)]

H NMR 400 MHz (CD,0D) & 8.18 (g, 1H,
J=8.0Hz), B.15 (s, 1H), 7.89 {dd, 1H,
J=1.8, B.0Hz), 7.58 (. 1H, J=7.2Hz), 7.38
{m, 1H), 7.28 (4, 1H, J=8.8 Hz), 6.65 (d,
1M, J=2.4 Hz), 653 (dd, 1H, J=2.4, 88
Hz), 3.82 (m, 4H), 3.48(m, 2H), 3.31 (m,
1H), 2.85 (m, 2H), 2.83 (m, 2H), 2.47 (s,
3H), 2147 (m, 2H), 1.86(m, 7H), 1.52 {m,
1H), 1.15 (m, 1H), 0.49 (m, 28), 0.21 (m,
2H); MS m/z670.4 (m + 1)
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9
,,S\@ o/
Q
279 MS m/z841.5 (M + 1)

L/
O Ay 'H NMR 400 MHz (CD50D) 6 8.13 (s, 1H),
I;\ 810 {(d, 1H, J=8.0Hz), 7.85 {, 1H,
O HN" "N” "NH ~ J=1.6Hz), 7.83 {1, 1H, J=1.6Hz), 7.57 (m,
wise "}Ng;é Z | O 1H), 7.32 (m1H). 7.02 (4, 1H, J=12H2),
8 6.81 (dd, 1H, J=16, 8.4Hz), 4.05 (g, 2H,

J=6.8Hz), 3.3 (m, 4H), 3.08 {m, 2H), 2.84
© N/\ (s, 3H), 2.40 (s, 3H), 1.33 (¢, 3H, J=6.8Hz);

NN MS m/z560.4 (M + 1)
e
Q HN N//'\NH
HN-S o~
281 I:ro’\@ ? AMS vz BOD.ES (M 4+ 1)
TN
' k/N\

CIn Ay NMR 400 MHz (CD;00) 6 8.30 (d, 1H,
NI\/ J=8.0Hz), B.21 (3, TH), 8.00 (d, 1H, J=8.4
3 N" 'NH Hz), 7.91(dd, tH, J=1.63, 8.0 Hz), 7.79 (m,
- 73?\@ O~ 1H), 7.42 (m, 1H), 7.08 {d, 1H, J=2.0 Hz),
6.91 (dd, 1H, J=1.8, 8.4 Hz), 4.30 (m, 2H),

4.13(q, 2H, J=7.2 Hz), 3.60 (m, 4H), 3.16

Y D {m, 2H)\1.41 (t 3H, J=7.2 Hz), 1.80 84,
. N 6H, J=5.8 Hz}; MS maz573.40 (M + 1)
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?
O HN N//I\NH
* 1
H—? OEt
a}
286

MS m/2.559.4 (M + 1)

MS m/z577.3 (M + 1)

NMR 400 MHz (CD,0D) & 8.28 (s, br, 1H),
8..11 (s, br, 1H), 7.88 (d, 1H, J=8.4 Hz),
7.53 (s, be, 1H), 7.35 (1, 1H, J=6.0 Hz),
7.29 (m, 1H), 8.30 (s, 1H), 620 (d, 1H,
J=7.8 Hz), 4.07 (g, 2H, J=7.2 Hz), 4.02 (m,
1H), 3.88 (m, 1H), 3.60 (m, 1H), 3.54 (m,
1H). 3.34 (m, 1H), 2.95 (s, BH), 2.57 (m,
1H), 251 (s, 3H), 2.25 (m, TH), 1.30 (t,
3H, J=T7.2 Hz); MS m/z.690.3 (M + 1)
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MS m/z533.3 (M +1)

MS m/z665.3 (M + 1)

MS m/z.546.4 (M + 1)

NMR 400 MHz (CD,0D) & 8.28 (d, 1H,
J=8.4 Hz), 8.24 (s, 1H), 7.91 (dd, 1H,
J=1.2, 7.8 Hz), 7.67 (m, 2H), 7.35 (t, 1H,
J=1.2 Hz), 6.98 (d, 1H, J=0.0 Hz), 6.77
(dd, 1H, J=3.0, 9.0 Hz), 4.18 (i, 2H, J=4.8
Hz), 3.82 (s, 3H), 3.86 (m, 2H), 3.17 (t, 2H,
J=48 Hz}, 3.3 (s, 1H), 3.01 (m, 2H), 2.53
{s, 3H), 1.92 (m, 2H), 1.7¢ {m, 3H), 1.53
(m, 1H); M8 m/z591.3 (M + 1)
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\H 'JI;I OMe
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MS m/z521.4 (M + 1)

NMR 400 MHz (CD,OD} & 828 (d, 1H,
J=84 Hz), 815 (s, 1H). 7.88 {dd, 1H,
J=24, 78 Hz), 755 (t, 1H, J=7.2 Hz), 744
(d. 1R, J=3.0 Hz), 7.33 (L 1H, Js7.2 Hz),
6.99 {dd, 1H, J=3.6, 8.0 Hz), 8.80 (dd, 1H,
J=3.0, 8.0 Hz), 4.18 {t, 2H, J=4.8 Hz), 3.80
(s, 3H), 351 (t, 2H, J=4.8 Hz), 3.28 {m,
4H), 250 (s, 3H), 1.30 (m, BH); MS
V26354 (M + 1)

NMR 400 MHz (CD,OD) & 8.31 (d, 1H,
J=8A Hz), BA4 {8, 1H), 7.90 (dd, 1H,
J=12, 7.8 Hz), 758 (m, 1H), 7.53 (d, 1H,
J=3.0 Hz), 7.33 (t, 1H, J=7.8 Hz), 6.96 (G,
1H, J=8.0 Hz), 6.76 (dd, 1H, J=3.0, B4
Hz), 4.18 (i, 2H, J=4.2 Hz), 3.80 (s, 3H),
3.56 (m, 2H), 3.46 (t, 2H, J=4.8 Hz), 3.00
{t, 24, J=12.0 Hz), 2.50 (s, 3H), 1.89 (m,
2H), 1.77 (m. 3H). 1.62 (m, 1H) MS
Mr547.4 (M + 1)

MS m/z.606.3 (M + 1)
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Cle_y N NMR 400 MHz (CD50D) & 8.33 (d, 1H,
jl\/\,)\ J=B.4 H2), 8.14 Js, 1H), 7.90 (dd. 1H,

. B NUNH on J=1.2, 7.8 Hz). 7.57 (m, 1H), 7.63 (d, 1H,
§\© & J=3.0 Hz}, 7.33 (L 1H, J=7.2 Hz), 8.95 (d,

295 o 1H, J=9.0 Hz), 6.74 (dd, 1H, J=3.0, 9.0
2 Hz), 4.7 {t, 1H, J=4.8 Hz), 3.80 (s, 3H),
N 3.5% {m, 4R}, 3.27 (m, 2H}, 250 (s, 3H),
1.85 (m, 40, 1.70 (m, 4R); m/z561.4 (M
O
Ch
|
Q 0 HN N)\NH
N ke

296 o MS m/2587.4 (M + 1)

© HN" 'N° NH

ﬁ“}g OMe
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HN™ "N

9 ANH
H}"l“’§ OEt
o
311 MS m/2568.2 (M + 1)

N

&

N—

, Ad
1o I \i
0 HN"N” “NH

HN—"g@ OFt

/LJ 0

312 MS m/zB804.5 (M + 1)
;Ni

HN‘-I \© OEt
o
313 \r’ MS m/z615.5 (M + 1)

C(’N_
Al
Y

jl/\,)\ NMR 400 MHz (CDy0D) & 8.17 (d, 1H,
W HN N e oo PO 7.88 (. 2, 7.56 (L 1H, J=80
- P Hz), 7.37 (m, 1H), 7.17 (d, 1H, J=8.8 Hz),
661 (d, H, J=2.4 Hz), 6.47 9dd, 1H,
N J=24. 8.4 Hz), 3.75(m, TH), 3.12 (m, 4H),

[ ] 2.42 (5, 3H); MS m/z489.1 (M + 1)
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316

317

218

MS m/z548.4 (M + 1)

NMR 400 MHz (CD,OD) § 8.22 (d, 1H,
J=B.4 Hz), 7.90 (d, 1H, J=4.4 Hz), 7.88
{dd, 1H, J=1.6, 8.0Hz), 7.55 (m, 1H), 7.34
(m, 1H), 7.27(d, 1H, J=B.BHz), B.58 (d, 1H,
J=2.4 Hz), 6.46 (dd, 1H, J=1.6, 8.8 H),
4.00 (q. 2H, J=6.8 Hz), 3.75 (&, 4H, J=4.8
Hz), 3.10 (m, 4H), 2.42 (s, 3H), 1.94 (m,
BH), 1.25 (t 3H, J=6.8Hz); MS m/z5032
M+1)

MS m/z575.4 (M + 1)

NMR 400 MHz (CD;OD) & 8.24 84, 1H,
J=76 Hz), 817 9s, 1H), 7.4 9dd, 1H,
J=1.6, 8.0 Hz), 7.60 (t, 1H, J=7.8 Hz), 7.44
(m, 1H), 7.39(t, 1H, J=723 Hz), 6.88 (s,
1H), 6.50 (m, 1H), 4.10 (q, 2H, J=7.2 Hz),
384 (m, 4H), 3.16 (m, &H), 283 (1, 2H,
J=7.2 Hz), 1.37 (m, 8H), 0.75(t, 3H, J=7.6
ha); MS mvz.591.1 (M + 1)



318

320

321

322

~022 -

Ch Sy
I
L\ 0wy W
HN—,§ _OMe
0
e
cl =
N
l
tl'.l} HN NﬁLNH
aeNen
O
SN
N
' I
Q O HN NA\NH

MS m/z573.4 (M +1)

MS m/z.588.1 (M + 1)

MS m/z575.4 (M + 1)

MS m/z572.4 (M + 1)

MS m/z573.4 (M + 1)
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By 5%
N
|
Oj}: HN N/)\NH
”S 7 OMe

324 o “ [ MS m/z572.4 (M + 1)

Q,

ct

P
HN-8 OEt
325 o] MS m/z589.4 (M + 1)

HN—:§' Et
326 O MS m/z.589.4 (M + 1)

cl Sy
O\ 0 HN N/ANH
327 HN%?\@ = MS m/z587.4 (M + 1)
Q0
N
RS
P

HN-5 OEt
328 o MS m/z.5687.4 (M + 1)



329

330

331

332

333

-994 .-

O~y
|
O HN N”]\NH
2 OFt
0 ' MS m/2586.4 (M + 1)
Ch g
LA

MS m/z567.1 {M + 1)

MS m/z.586.4 (M + 1)

MS m/z.600.2 (M + 1)

MS m/z434.2 (M + 1)
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N7 O MS m/z520.0 (M + 1)
HO

i MS m/z478.0 (M + 1)
laePen
N n
HN~ y OFEt
d MS m/z543.2 (M + 1)
EO

HN-§ OEt
Q MS m/z.5632 (M + 1)
EXQ

NMR 400 MHz (CD,0D) & 8.18 (d, 1H,

| 1 J=7.6 Hz), 7.98 (d, 1H, J=4.4 Hz), 7.86

| O RN NP SNH (€d, 1H, J=1.6, 8.0 Hz), 7.56 {m, 1H), 7.46
HN-S Me (s, 1K), 7.30 (m, 1H), 5.83 (m 2H), 3.75
o (8, 3H), 2.40 (s, 3H). 2.08 (s, 3H); MS

m/z418.1 (M + 1)
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340

34
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o
o Sy
O HN N//LNH
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NMR 400 MHz (CD,OD) 6 817 (d, 1H,
J=8.0 Hz), B.0O (g, 1K, J=4.4 Hz), 7.86
(dd, 1H, J=1.8, B.OMz), 7.53 (m, 1H), 7.43
(s, 1H}, 7.32 {m, tR), 6.79 (s, 1H), 4,00 (a,
2H, J=B.8Hz), 3.83 8m, 4H), 3.76 (m, 2R),
2.44 {5, 3H), 129 {t, 3H, J=7.2 Hz), 1.24
{t. 3H, J=7.2 Hz); MS m/2547.2 (M + 1)

MS m/Z588.4 (M+ 1)

MS m/z602.4 (M + 1)
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347
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MS m/z 593.00/ 595.00 (M + 1)

40
L MS m/z 621.20/ 623.20 (M + 1)
*H NMR 400 MHz (DMSO-de) & 8.95 (s,
/O br, 1H), 8.43 {3, br, 2H), 7.80 {dd, J = 7.54,
213 Hz, 1H), 7.34 {t, J =8.36, ZH), 7.14
- (m, 3 H), 8.93 (m, 3 H); MS miz 540.10/
54210 (M+ 1)
( MS m/z 506.10 / 508.10 (M + 1)
|:=imn
i MS m/z 522.10 1 524.10 (M + 1)
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351

353

g f

MS m/z 636.20 1 637.20 (M + 1)

MS m/z 456.10 /458.10 (M + 1)

MS m/z 472.10 1 474.10 (M + 1)

MS m/z 585.20 / 587.20 (M + 1}

MS m/z 571.20 / 573.10 (M + 1)

MS m/z 448.10 / 450.10 (M + 1)
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355

357

358

-29209.

MS mfz 464.10/ 466.10 (M + 1}

"H NMR 400 MHz (OMSO-d;) & 9.54 (s, br,
1H), 8.76 (s, br, 1H), 8.31 (5, 1), 8.28 (d, J
= 8.14Hz, 1H), 7.95 (t, ) = 5.64 Hz, 7.85
(dd, ) = 7.95, 1.48 Hz, 1H), 7.51 (t, 4 =
7.63 Hz, 1H), 7.33 (m, 2H), 6.73 (s, 1H),
4,05 (q, J = 6.82, 2H), 3.98 {m, 4H), 3.71

{m, 2H). 3.12 (m, 4H). 2.82 {p. J = 5,77
MS m/z 563.20 / 565.20 (M + 1)

MS miz 412.10 /414,10 (M + 1)

MS miz 428.10 / 430.10 (M + 1)

MS miz 54120/ 543.20 (M +1)
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361

382

363

384

385
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MS m/z 527.20 / 529.20 (M + 1)

MS m/z48210/484 10 (M + 1)

MS m/z 508.00/ 510.05 (M + 1)

MS mfz 807.10 / 809.10 (M + 1)

MS m/z 563.10/ 585.10 (M + 1)

MS iz 487.10/ 489.10 (M + 1)
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MS miz 549.20 / 661.20 (M + 1)
366 . /ﬁ
\( MS miz 581.20 / 593.20 (M + 1)
I
- O
\l: MS m/z 605.20 / 07,20 (M + 1)
-
368 Cj)
b ¥ MS miz 448.10/ 450.10 (M + 1)
i K §
\ d
- X
N
- a /
\T/ 'H NMR 600 MHz (DMSO-4,) § 9.48 (3,
" o~ 1H),846(s, 1H),8.37(d, J=8.12Hz,

. 892 Hz, 1H), 6.58 (dd, J = 8.88, 3.04 Hz,
-~ 1H), 3.70 {s. 3H). 3.55 (s, 3H{L 2.518)(3.
+

\T/ MS m/z 67720/ 57920 (M
k74| &D) O

H 1H), 8.25 8, (1H), 7.75(dd, 7.87, 1.40 Kz,

] N‘\\lf ), 7.55 (1, J = 7.50 Hz, TH), 7.37 (s, 1H),

370 P 7.30 (dt. J = B.05, 0.8 Hz, 1H), 681 (d, J =
a
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S

MS miz 563.20 / 565.20 (M + 1)

372
Y MS m/z 518.20/ 52120 (M + 1)
'd
1
373 o
MS m/z 533.20 / 53520 (M + 1)
374

MS miz 478.20 / 47820 (M + 1)
e
375 \f
&

'H NMR 600 MHz (DMSO-d,} 5 8.39 (s,

1H), B.37 (s, 1H), 8.27 (5, 1H), 8.25 (s,
1 1H), 7.88 [t, J = 6.02 Hz, 1H), 7.76 (dd, J =
] \l/ 7.64,1.35 Hz, 1H), 7.50 (ct, J = 8.24, 1.89
376 o N Hz, 1H), 7.40 (s, 1H), 7.25 (t, J = 7.30 Mz,

1H), 6.90 (d, J = 8.92 Hz, 1H) 5.85 (dd, J =

8.87.3.03 Hz. 1H).. 3.70 {s. 3H), 3.64 (s.
MS m/fz 6056.30/ 60720 (M + 1)

h
S
- zﬁfnﬁ@
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381

382
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%Jcrrio

¢

“OXx
Y

L

Q

MS m/z 581.20 / 593.20 (M + 1)

MS m/z 547.20 / 549.20 (M + 1)

MS m/z 56120/ 56320 (M + 1)

MS m/z 548.20 /550.20 /55220 (M + 1)

MS iz 548.20 / 550.20 / §62.20 (M + 1)

MS m/fz 5683.30 / 565.30 (M + 1)



384

385

386

387

388
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MS m/z 677.30/579.30 (M + 1)

MS miz 581.40/583.30 (M + 1)

MS m/z 605.40 / 607.40 (M + 1)

MS m/z617.40/619.40 (M + 1)

MS m/z618.40/621.40 (M + 1)

MS mfz 576.30 / 578.30 (M + 1)
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391

392

393
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395
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NA N
’\fﬂ’Q
o%?‘uw
.y, Q N
HN

MS m/z 563.30 / 565.30 (M + 1)

MS m/z 560.40 / 562.40 (M + 1)

MS m/z 574.40 / 576.50 (M + 1)

*H NMR 400 MHz (DMSO-ds) 6 9.47 (s,
1H), 8.45 {d, J = 7.37 Hz, 1H), B36 (s,
1H), 8.20 (s, 1H), 7.83 (d, J = 7.93 Hz,

1H), 7.58 {t, J = 8.07 Hz, 1H), 7.47 {d, ) =

8.89 Hz, 1H), 7.32 {t, J = 7.54 Hz, 1H),

8.63 (dd, J = 12.67, 2.42 Hz, TH), 6.49 (m,

1H). 5.16 (m, 1H), 4.04-3.68 (m. 3H). 3.48-
MS miz 587.40 / 589.40 (M + 1)

MS miz 573.40 1 657640 (M + 1)



396

397

308

399

400

401
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MS miz 587 40 / 589.40 (M + 1)

MS m/z 586.40 / 588.40 (M + 1)

MS mfz 58640 /58840 (M + 1)

MS m/z 560.40 / 56240 (M + 1)

'H NMR 400 MHz (DMSO-dy) & 10,30 (s,
br, 1H}, 9.63 (s, $H), 8.53 (s, 1H), 8.41 (d,
J=7.80 Hz, 1H), 8.28 (s, 1H), 7.90 (dd, J
= 781,126 Bz, 1K), 7.84 (t, ] = 7.83 Hz,
iH), 746 {d, J =B.J0 Hz, 1H), 7.38 (1, J =
748 Mz, 1H), B.E7 (dd, J = 13.68, 2.48 Hz,

1H), 6,48 (m. 1H). 5.18 (m. TH). 4.04 (m.
MS mfz 57320/ 676.20 (M + 1)



402

403

406

407
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ME miz 673.20/676.20 (M + 1)

M5 miz 587 .40/ 589.40 (M + 1}

MS miz 57340 / 57540 (M + 1)

MS m/z 587.40 / 589.40 (M + 1)

MS mJz 586.40 / 588.40 (M + 1)

MS m/z 586.40 / 585.40 (M + 1)
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408 "H NMR 600 MHz (CD,0D) 6 8.18 {d, J =
7.80 Hz, 1R), 8.03 (s, 1H), 7.87 (dd, J =
7.96.1.21 Mz, 1H), 7.47 (m, 2H), 7.25 {1, J
= 7,82 Hz, 1H), 6.59 {s, 1H), 6.40 (d, J =
8.56 Hz, 1H), 5.13 (s, 1H), 3.78 {m, 4H),
L (5;\[ :,L 3.30 (m, 2H). 3.28 (s, 3H), 2.92 {m, 2H),
2.56 (m. 1H). 2.30 (m, 2H). 0.89 (d. J =
MS miz 54740/ 549.40 (M + 1)

408
410 MS m/z 547.40 / 549.40 (M + 1)
411 MS m/z 58750 / 589.40 (M + 1)

412 : é MS m/z 588.50 / 590.40 (M + 1)

MS mfz 637.50 / 633.50 (M + 1)

413 )\

0



414

415

416

M7

418

419
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/
N

MS miz 638.50 / 640.50 (M + 1)

MS m/z 602.50 / 604.50 (M + 1)

MS mfz 583.40 / 585.40 (M + 1)

MS m/z 584.40 / 586.40 (M + 1)

MS m/z 548,40 | 550.40 (M + 1)

MS miz 540.40 / 542.40 (M + 1)



420

421

424
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MS miz 541.40 / 543.40 (M + 1)

MS m/z 505,40 [ 507,40 (M + 1)

MS miz 667.30 / 669.30 (M + 1)

MS m/z 632.30 / 634.30 (M + 1)

MS miz 573.40 / 575.40 (M + 1)



425 N

426 SN

)
~ N S
N
427 ':'I{,O
O:S
HN
Cl \(QN
-
N~ "NH
]
Na.

'H NMR 400 MHz (CD,0D) & 8.34
(d, J = 84 Hz, 1H), 8.13 (s, 1H),
7.96 (dd, J = 1.2, 7.8 Hz, 1H), 7.63
(t J = 7.8 Hz, 1H), 7.43 {m, 2H),
672 (d, J = 2.4 Hz. 1H), 6.57 (m,
1H), 407 (m, 1H). 3.40 (m, 1H),
302 (, J=10.6 Hz, 1H), 2.80 (,
J=118, 1H), 2.66 (m, 4H), 2.54, (s,
3H), 2.26 (s, 6H), 1.66 (m, 4H), 1.36
(d, J = 7.2 Hz, 6H). MS m/z 574.20
(M +1).

MS m/z 603.20 (M + 1),

MS m/z 504.20 (M + 1),



428

429

PR

SN MS m/z 585.30 (M + 1).

N MS m/z 627.20 (M + 1),
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430 MS m/z 616.20 (M + 1).

431 MS m/z 602.20 (M + 1).

MS m/z562.10 (M + 1).



433 N

436 “NH

- 244 -

MS m/z408.1 (M +1).

MS m/zd421.1 (M +1).

MS m/z421.1 (M + 1).

MS m/z 480.10 (M + 1).



437 ks

438 “‘;;4
s

M
439 |;,|1-b
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MS m/z394.10 (M + 1).

MS mvz 408.10 (M + 1).

'H NMR 400 MHz (CDsOD) & 8.34
(d, J = 8.4 Hz, 1H), 8.13 (s, TH),
7.96 (dd, J = 1.3, 7.9 Hz, 1H), 7.64
{t J = 7.9 Hz, 1H), 7.43 {m, 1H),
7.13 (d, J=2.8 Hz, 1H), 6.24 (d, J =
2.8 Hz, 1H), 4.08(m, 1H), 341(m,
1H), 2.58 (s, 6H), 2.54 (s, 3H). MS

miz 574.20 (M + 1),
MS m/z 468.20 (M + 1},



441

442
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MS m/z 552,30 (M-+ 1}.

MS m/z 592.30 (M + 1)

MS m/z 504.20 (M + 1)
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MS m/z 588.30 (M + 1)

444

MS m/z628.30 (M + 1)

MS m/z617.20 (M + 1)



447 Q
S
2]
3¢
HN
N
A
HN” N
“
N
o
0
448 Q

o
HN™ N
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MS m/z 503.20 (M + 1)

MS m/z 587.20 (M + 1)

MS m/z627.30 (M + 1)
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450 Q MS m/z616.30 (M + 1)

e
451 (o] MS m/z549.30 (M + 1)



H
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MS m/z 509.30 (M + 1)

MS m/z 495.20 (M + 1)

MS m/z 495.20 (M + 1)
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MS m/z 586.20 (M + 1)

MS m/z 545.20 (M + 1)

MS m/z531.20 (M + 1)

?
SN
{0

HN

lf)
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MS m/z 531.20 (M + 1)

MS m/z 584.30 (M + 1)

MS m/z 544.20 (M + 1)
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HN™ "N
- | 0\./’
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MS m/z530.20 (M + 1)

MS m/2530.20 (M + 1)

MS m/z601.30 (M + 1)



_054 .

454 O MS m/z 626.30 (M + 1)
S

Example 54: Cel-free ZAP-70 Kinase assay

The ZAP-70 kinase assay is based on ﬁm.e-raao{vad fluorescence resonance energy transfer
(FRET). 80 nM ZAP-70 are incubated with 80 nM Lek (fymphald T-cell protein tyrosine kinase)
and 4 pM ATP in ZAP-T0 kinase buffer {20 mM Tris, pH 7.5, 10 uM NaaVO,, 1 mM DTT, 1 mM
MnCly, 0.01 % BSA, 0.05 % Tween-20) for 1 hour &t room temperatura in a siliconized
polypropylene tube. Then, the selective Lk inhibiter PP2 (1-tert-butyl-3-{d-chloro-phenyl)=1H-
pyrazoio{3,4-djpyrimidin-4-ylamine; Alexis Biochemicals) is added (final concemtration 1.2 ub)
and incubated for further 10 min. 10 uL of this solution is mixed with the 10 ul bistinylated
peptide LAT-11 (1 pM) as substrate and 20 pL of serial dilutionss of inhibitors and incubated for 4
hours at room temperature. The kinase reaction is terminated with 10 ul of a 10 mM EDTA
solution In detection buffer (20 mM Tris, pH 7.5, 0.01 % BSA, 0.05 % Tween-20). 50 pl
europium-labslled anti-phosphatyrosine antibody (Eu-PTES; final concentration 0.125 nM}; and
50 L streptavidin-allophycocyanine {SA-APC; final concentration 40 nM) In detection buffer are
added. After 1 hour Incubaticn at room temperature flucrescence is measured on the Victor2
Mutiilabel Counter (Wallac) at 665 nm. Background vaiues (low control) are obtained In the
absence of test samples and ATP and are subtrected from all values. Signals obtained in the
absence of test samples are taken as 100% (high ¢ontrof), The inhibition obtained In the
presence of test compounds is calculated as percent mhihition of the high control. The
concentration of test compounds resulting in 50% inhibition {ICg) is determined from the dose-

response curves. In this assay, the agenis of the invention have ICg values in the range of 10
nM to 2 uM, preferably from 10 nM fo 100 nM.



- 255 -

Recombinant ZAP-70 kinase is obtained as foliows: A nucleic acid encoding full-length human
ZAP-70 (GenBank #L05148) is ampiified from a Jurkat cDNA Eibrary by RT-PCR and dloned into
the pBluescript KS vector (Stratagene, California, USA). The authenticity of the ZAP-70 cDNA
insert is validated by complete sequence analysis, This donor plasmid is then used to construct
a recombinant baculovirus fransfer vector based on the plasmid pVL1382 {Pharmingen,
California, USA} featuring in addttion an N-terminal hexahistidine tag. Following co-transfaction
with AcNPYV viral DNA, 10 independent vira!l isolates are derived via plague-purification,
amplified on small scale and subsequently znalyzed for recombinant ZAP-70 expression by
Wesiemn Blot using a comimercially available anti-ZAP-70 anthody {Clone 2F3.1, Upstate
Biotechnology, Lake Placid, NY, USA). Upon further amplification of one positive recombinant
plague, titrated virus stocks are prepared and used for infection of 3f9 cells grown in serum-free
SFO00 )l medium (Life Technologies, Basal, Switzerland) under definred, optimized conditions.
ZAP-T0 protein is Isolated from the lysate of infected Sf3 cells by affinity chromatography on a
Ni-NTAcolumn {Qiagen, Basel, Switzerland).

Recombinant His-tagged ZAP-70 is aiso avallable from PanVera LLC, Madison, Wisconsin,
USA.

LAT-11 (Unker for activation of T cell): The biotinylated peptide LAT-11 {Biofin-
EEGAPDYENLQELN) used as a substrate in the ZAP-70 kinase assay is prepared in analogy to
known methods of peptide synthests. The N-a Fmoc group of Fmoc-Asn(Trt)-oxymethyl-4-
phenoxymethyl-co{polystyrane-1%-divinyl-benzene}, content of Asn approx. 0.5 mmollg, is
cleaved using piperidine, 20% in DMF. Four equivalents per amino-group of Fmoc-amino acid
protecied in their side chains [Asp(OtBu), Glu{OtBu), Asn{Trt), GIn(Trt) and Tyr(tBu)] ara
coupted using DIPCDI and HOBt in DMF. After cornplete assembly of the peptide chain the
terminal Froc-protecting group is removed with piperiding In DMF as before. L{+}-blotinyl-
aminchaxancic acid is then coupled to the ierminal amino group using 2IPCD! and HOBL in
DMF using four equivalents of the reagents for four days at RT. The peptide is cleaved from the
resin support and all side-chain protecling groups are simuitaneously remaved by using a
reagent consisting of 5% dodsecylmethylsulfide and 5% water in TFA for two hours at RT. Rasin
particies are filtereg off, washed with TFA and the product is precipitated from the combined
filtrates by the addition of 10 to 20 volumes of diethyl ether, washed with ether and dried. The
product is purified by chromatography on a C-18 wide-pore silica column using & gradisnt of
acetoriltrile in 2% agueous phosphoric acid. Fractions containing the pure compound are
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collected, filtered through an anion-exchange resin {Blorad, AG4-X4 acetate form) and
lyophilized to give the title compound. MS: 1958.0 (M-HY"

Exampie 56: Anchorage-independent tumor cell qrowth assay

Mouse mammary carcinoma 4T1 cells (5 x 10%) are plated in 6-well Ultra low Attachment
plates (#3474, Coming Inc.) in 100 uL of Dulbecco’s medified sagie medium containing 10%
FBS. Ceils are cultured for 2 h and inhibitors are added at various concentrations in a final
concentration of 0.1% DMSO, After 48 h, cell growth is assayed with the cell counting kit-8
(Wako Pure Chemical}, which uses a water scluble tetrazolium salt WST8. Twenty pl. of the
reagent is added into each well and cells are further cultured for 2 h. The optical density is
measurad at 450 nm. The concentration of compound causing 50 % inhibition of growth Is
determined.

Exarnple 59 In vivo activity in the nude mouse xenograft mede!:

fernale or male BALB/c nude mice {6—8 weaks old, Charles River Japan, Inc., Yokohama,
Japan) are kept under sterile conditions with water and feed ad fibifum. Tumours are inducad
by subcutaneous injection of tumour celis (human epithelial cell line MIA PaCa-2; European
Collection of Cell Cultures (ECACC), Salisbury, Wiltshire, UK, Catalogue Number 85062806;
cell line from a 65 year old Caucasian rnale; undifferentiated human pancreatic carcinoma cell
ling) into left or right flank of mice under Forena® anaesthasia (Abbott Japan Co., Ltd., Tokyo,
Japan). Treatment with tha {est compound i8 started when the mean tumor volumes reached
approximately 100 mm®. Fumour growth is measured two times per week and 1 day after the
last treatment by determining the length of two perpendicutar axls. The tumour volumes are
calculated in accordance with published methods {see Evans et al., Brit. J. Cancer 45, 466-8,
1982). The anti-umour efficacy is determined as the mean increase in fumour volume of the
treated animals divided by the mean increase in tumour volume of the unfreated animals
(controls) and, after multiplication by 100, is expressed as delta T/C [%]. Tumour regression is
reporied as the maan changes of tumor volume of the freated animats divided by the mean
tumor velume at start of treatment and, afler multiplication by 100, Is expressed as regression
{%}. The lest compound is orally adminlstered daifly with or without drug holidays.
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As an glternative to cell line MIA PaCa-2, another cell line may also be used in the same
manner, for example:

- the 4T1 breast carcinoma cell line (ATCC Number CRL-2539; see also Cancer, 88(12 Supple),
2979-2988, 2000) with famale BALB{c mics (injection irto mammary fat pad).

On the basis of these studies, a compound of formuia | according to the invention shows
therapeutic efficacy especially against proiiferativa diseases responsive to an Inhibttion of a
tyrosine kinase.

Example 60; Tablels
Tablets comprising 50 mg of aclive Ingredient, for example cne of the compounds of formuta |

dascribed in Examples 1 to 131, and having the following composition are prepared in
customary manner:

Compeosition:

active ingredient 50 mg
wheat starch 150 mg
lactose 125 mg
collokdal silicic acid 126mg
talc 22,5 mg
magneslum staarate 26mg
Total: 362.5mg

Preparation: The active ingredient is mixed with a portion of the wheat starch, with the lactose
and the colloidal sfficlc acid and the mixture is forced through a sleve. A further portion of the
wheat starch ts made Into a paste, on a watér bath, with five times the amount of water and the
powder mixture is kneaded with the paste untll a siightly plastic mass is obtained.

The plastic mass is pressed through a sleve of about 3 rmm maesh size and dried, and the
rasulting dry granules are again forced through a sieve. Then the remainder of the wheat
starch, the talc and the magnesium stearate are mixed in and the mixture Is compressed to
form tablets weighing 145 rng and having a breaking notch.
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Example §1: Soft Capsules
5000 soft gelatin capsules comprising each 50 mg of active ingredient, for example one of the

compounds of formula | described in Examples 1 fo 131, are prepared In-cuslomary manner:

Composition:
active ingredient 250 g
Lauroglykol 2 litres

Preparation: The pulverized active ingredient Is suspended in Laurogivkol® (propylene glycol
laurate, Gattefossé S.A., Saint Priest, France) and ground in a wet pulverizer to a particle size
of approx. 110 3 pm. 0.418 g portions of the mixture are then dispensed into sofi gelatin
capsules using a capsule-fifling machine.
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Biological results:

.
Exampl FA Pho Growt Cell IGF-
e KIC50 (nM) s IC50 {(uM) h IC50 (uhs) Migration 1R IC50 (M)
L \C50 {uM)
1.00 140 0.7 >10
2.00 13 1.2
3.01 a4 0.34 >10
3.02 36 0.85 4
3.03 9.1 0.14 0.8
3.04 32 0.53 2
3.0 21 0.17 2 =10
3.0 13 0.11 2
3.07 16 0.45 2
3.08 74 0.3 8
3.00 48 05 0.7
3.10 ' 52 0.95 >0
31 g 0.04 0.3 02
342 5.4 0.01 1
313 58 17 0.6 0.74
3.14 54 0.4 5
315 7 0.02 0.8 0.94
346 48 14 3
347 28 0.03 02 ) o <00
318 130 15 9
319 8.8 0.35 0.8 0.1
320 13 022 03
322 120 0.9 2
323 38 0.39 0.5
324 64 3.6 5
325 22 0.3 0.3 0.81
3286 50 0.79 2
328 43 0.71 07
3.29 as 08 >10
3.30 69 0.6 3
331 13 1.1 5
02
332 14 0.18 049 8 0.12
323 29 0.03 0.0 " 00 0.13
334 7 0.1 0.24 4 0.1 & <00
3.36 13 0.02 017 08 3.55
338 43 18 2.8
3.37 a9 14 26
3.38 64 17 38
3.39 2 0.02 0.03 1 0.09
3.40 o >10 0.9
3.41 22 >10 0.43
3.42 29 035 03
3.43 5.6 0.2 0.11 0.27
3.44 11 0.05 0.09 0.02
3.45 09 0.02 0.02

3.46 4 0.1 0.18 03
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0.49

0.21
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0.85
017
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>10
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CLAIMS

1. A compound of formula I

R? R R
1 5 8
R RN~ N _ | R
|
NS A
Rz ITJ N/kﬂ NS \Rg
3 4 10

wherein

each of R% R', and R? independently is hydrogen, -S(0)o2NR 2R 3, -S(0)2R 13,
-NR25(0)p2R 3 or -C(O)NR 2R 3;

R’ is -8(0)2R 3 or -C(O)NR 2R 13;

wherein Ry, is selected from hydrogen and C,_ealkyl; and R,; is selected from hydrogen, C;.

salkyl and Cs_jocycloalkyl;

R%is hydrogen;

each of R* and R® independently is hydrogen or halogen; and

each of R”, R®, R’ and R"° independently is ethoxy, ethyl, propyl, t-butyl, trifluoromethyl,
nitrile, cyclobutyloxy, 2,2,2-trifluoroethoxy, isobutyloxy, t-butyloxy, isopropyloxy, methyl-
amino-carbonyl, cyclopropyl-methoxy, dimethylamino-propyl-amino, methoxy-ethoxy,
-XRyj, -C(O)Ry; or —OXR;; wherein X is a bond, methylene or ethylene; Ry is selected
from piperazinyl, piperidinyl, pyrrolidinyl, morpholino, azepanyl and 1,4-dioxa-8-aza-
spiro[4.5]dec-8-yl; wherein Ry, is optionally substituted by 1 to 3 radicals independently
selected from methyl, isopropyl, acetyl, acetyl-methyl-amino, 3-dimethylamino-2,2-
dimethyl-propylamino, ethyl-methyl-amino-ethoxy, diethyl-amino-ethoxy, amino-carbonyl,
ethyl, 2-oxo-pyrrolidin-1-yl, pyrrolidinyl, pyrrolidinyl-methyl, piperidinyl optionally
substituted with methyl! or ethyl, morpholino, dimethylamino, dimethylamino-propyl-amino,
methyl-amino and ethyl-amino;

wherein one of R”, R® and R independently of each other can also be hydrogen;

A is C; or salts thereof.

2. A compound of formula I according to claim 1, wherein
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each of R’ or R? independently is hydrogen;

R' is hydrogen; and

R? is selected from propyl-sulfonyl, ethyl-amino-carbonyl, cyclohexyl-sulfonyl, and isopropyl-
sulfonyl.

3. A pharmaceutical composition comprising a compound according to claim 1, as

active ingredient together with one or more pharmaceutically acceptable diluents or carriers.

4. A combination comprising a therapeutically effective amount of a compound
according to claim 1 and one or more further known drug substances, said further drug substance

being useful in the treatment of neoplastic diseases or immune system disorders.

5. A compound of Formula I’

H
Rl1/N N\
N| JR2
HN N
l (R
I)

in which:

n’ is selected from 1 and 2;

R’ is selected from phenyl, pyridinyl, pyrazolyl and pyrimidinyl; wherein the phenyl,
pyridinyl, pyrazolyl and pyrimidinyl of R’; is substituted by 2 to 3 radicals independently
selected from ethoxy, ethyl, propyl, methyl, t-butyl, trifluoromethyl, nitrile, cyclobutyloxy, 2,2,2-
trifluoroethoxy, isobutyloxy, t-butyloxy, isopropyloxy, methyl-amino-carbonyl, cyclopropyl-
methoxy, dimethylamino-propyl-amino, methoxy-ethoxy, -X'R’s, -C(O)R’4 and —OX’R’4;
wherein X’ is a bond, methylene or ethylene; R’;4 is selected from piperazinyl, piperidinyl,
pyrrolidinyl, morpholino, azepanyl and 1,4-dioxa-8-aza-spiro[4.5]dec-8-yl; wherein R’ is
optionally substituted by 1 to 3 radicals independently selected from methyl, isopropyl, acetyl,
acetyl-methyl-amino, 3-dimethylamino-2,2-dimethyl-propylamino, ethyl-methyl-amino-ethoxy,
diethyl-amino-ethoxy, amino-carbonyl, ethyl, 2-oxo-pyrrolidin-1-yl, pyrrolidinyl, pyrrolidinyl-
methyl, piperidinyl optionally substituted with methyl or ethyl, morpholino, dimethylamino,

dimethylamino-propyl-amino, methyl-amino and ethyl-amino.
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R’; is selected from hydrogen and halo;

R’; is selected from propyl-sulfonyl, ethyl-amino-carbonyl, cyclohexyl-sulfonyl, and
isopropyl-sulfonyl;

or the pharmaceutically acceptable salts thereof;

with the proviso that the compound of Formula I' is not
)\
Ay
/S// Rx
O/

wherein Rx is
ENj
Q

6. A pharmaceutical composition comprising a compound according to claim 5, as

active ingredient together with one or more pharmaceutically acceptable diluents or carriers.

7. A combination comprising a therapeutically effective amount of a compound
according to claim 5 and one or more further known drug substances, said further drug substance

being useful in the treatment of neoplastic diseases or immune system disorders.
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