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2,4-PYlUMIDINEDIAMINES USEFUL IN THE TREATMENT OF NEOPLASTIC DISEASES, 

INFLAMMATORY AND D!MUNE SYSTEM DISORDERS. 

The present invention relates to the use novel pyrimidine derivatives, the certlan novel 

pyrimidine derivatives. to processes for thek production. their use as pharmaceuticals and to 

pharmaceutical compositions comprising them. 

More particular1y the present invention provides in a first aspect, the use of a compound of 

formula I 

(I) 

wherein 

R is selected from Ca.toaryl. Cs.1oheteroaryl, (4,~doalkyl and (4,0heterocycloalkyl; 

each of R
0

, R
1

, R
2
,and R

3 
Independently is hydrogen, C,-Cealkyl, CrCaalkenyl, CrC8alkinyl, C:J­

Cacydoalkyl, ~-CscydoalkyiC,-Csalkyl, Cs-C,oaryiCrCaalkyl, hydroxyC1-Cealk)1, C,­

C..,alkoxyC,-C.,alkyl, amlnoC7-Cealkyl, haloC,-C~'alkyl, unsubslituled or substituted Cs­

Cto~nyl, unsubstib.Jted or substituted 5 or 6 membered heterocydyl comprising 1, 2 or 3 

hetero atoms selected from N, 0 and S, hydroxy, C1-C8alkoxy, hydroxyC1-G8alkoxy, C1-

CaalkoxyC1-Cealkoxy, haloC,-Cealkoxy, unsubstituted or substituted CsC1oaryiC1-Cealkoxy, 

unsubstituted or substituted heterocydyloxy. or unsubstituted or substituted heterocydytC1-

C8alkoxy. unsubstitued or substituted amino, C,-C,alkylthio. C 1-Ct.alkylsulfinyl, ~­

Caalkytsulfonyl. ~,oarylsulfonyl, halogen, carboxy, C1-C8alkoxycarbonyl, unsubstitued or 

substituted carbamoyl, unsubstilued or substituted sulfamoyl. cyano, nftro, -S(O)o_zNR,2R\3, 

-S(0)~13. -NR12S(O~R,3, -C(O)NR,2R,3. -C(O)R,Jand -C(O)ORu; wherein R12 is 

selected from hydrogen and C,-aalkyt; and R13 is selected from hydrogen, C,-aalky1 and (4 

1zcycloalkyl; 

or R0 and R1
, R

1 and R2
, and/or~ and R3 form, together with the carbon atoms to whtch they 

are attached, a 5 or 6 membered carbocyclic or helerocydlc ring comprising 0, 1, 2 or 3 

heteroatoms selected from N, 0 and S; 

R4 is hydrogen or C1-Csall<yl; 
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each of R5 and R6 independently is hydrogen, C1-Csalkyl, C1-CsalkoxyC1-C8a!kyl, haloC,-CBalkyl, 

C1-C6alko.xy, halogen, carboxy, CrC8alkoxycarbonyl, unsubstitued or substituted 

carbamoyl, cyano, or nitro; 

R is unsubstituted or substituted by R1, Ra. ~. R,!l, and R',o; 

R7, Ra, Rg, R10, or R',0 Is a substituent independently selected from hydrogen, C,-Csalkyt Cr 

C8alkenyi, CrCaalklnyl, C;r-Cscycl oalkyl, Ca-CscycloaJky1C1-Csalkyl, Cs-C,oarytc~-Gaalkyl, 

hydroxyC1-Caalkyl, C1-CealkoxyC,-Cealkyl, aminoC,-Csalkyf, haloC,-Caalkyf, unsubstituted or 

substituted Cs-C,oaryf, unsubstituted or substituted 5 or 6 membered heterocyclyl 

comprising 1, 2 or 3 hetero atoms selected from N, 0 and S, hydroxy, C,-Caalkoxy, 

hydroxyC,-Caalkoxy, C1-C6alkoxyG1-CsaJkoxy, haloC,-Csalkoxy, unsubstltuted or substituted 

amlnoC,-Csalkoxy, unsubstituted or substituted Cs-C,oaryi~-Caalkoxy, unsubstituted or 

substituted heterocyclytoxy, or unsubstltuted or substttuted heterocyclyfCrCealkyl. 

unsubstituted or substituted heterocydyiC1-Caalkoxy, unsubstitued or substituted amino; c,,. 
Caallcylthio. C1-Csalkylsutflnyl, C.,-C8alkylsulfonyl, Ct;-C,oaryfsulfonyl. heterocyclosulfunyl, 

halogen, carboxy, C,41kylcarbonyl, C,-Csalkoxycarbonyf, unsubstitued or substituted 

carbamoyt, unsubstitued or substituted sulfamoyl, cyano, nitro, ~S(O~NR,~13, -S(Olo-2R12.. 

-C(O)R11, -OXR1, -NR-t2XR111 -NR1zXNR12R1a, -OXNR,2R13. -OXOR,2 and -XR1,; 

or two adjacent substituents on R may form together with the carbon atoms to 'Nhich they are 

attached, a unsubstitued or substituted 5 or 6 membered carbocydic or heterocydic ring 

comprising o, 1, 2 or 3 heteroatoms selected from N, 0 and S; 

X is a bond or C1~kytene; and 

R11 fs independently selected from Ce..,oaryl, Ct,.,oheteroaryf. <4t~Cfoalkyl and Cs. 

toheterocycloalkyf; 

and any aryl, heteroaryl, cydoalkyl or hetarocydoalk)il of R11 is optionally substituted by 1 to 3 

radicals independently selected from c,.sa.Jkyt, c3-1oheterocyckJalky1-Co....aJkyt optional)y 

substituted with C,-ealkyt, - C{O)R12. -C(O)NR,2R,3, -XNR,:zR-1:~. -NR12XNR,2R,s and -

NR12C(O)R13; wherein X is a bond or C,-ealkylene; R12 and R,3 are independently se)ected 

from hydrogen and C1-ealkyl; 

and salts thereof in the treatment of of a dtsease associated to tyrosine kinase activity of 

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

use In the treatment of said diseases, as well as use in the treabnent of said diseases, to 

methods of use of such pyrimidine derivatives in the lreatment of said diseases, and to 

pharmaceutical compositions comprising sudl pyrimidine derivatives for the treatment of said 

diseases. 
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The general terms used hereinbefore and hereinafter preferably have within the context of this 

disdosure the following meanlngs, unless otherwise indicated: 

Where the plural 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 present in. the (R)-. (S)- or (R,S}-configuration, preferably 

In the (R)- or (S}-configuratlon. The compounds may thus be present as mixtures of isomers or 

as pure Isomers, preferably as enantiomer-pure diastereomers. 

The invention relates also to possible tautomers of the compounds of fonnula I. 

C,-C8alky1 denotes a an alkyf radical having from 1 up to 8, especially up to 4 carbon atoms. the 

radicals in question being either rrnear or branched with single or multiple branching; preferably, 

~-Csalkylls butyl, such as n-butyt, seo-butyt, isobutyl, tert-butyf, propyl, such as n-propyl or 

isopropyl, ethyl or methyl; especially methyl, propyl or tert-butyl. 

Cz-Caalk.enyl denotes a an alkenyl radical having from 2 up to 8. especially up to 5 carbon 

atoms, the radicals in question being either linear or branched with single or multiple brandling; 

preferably, CrCsalkenyl is pentenyl, such as 3-methyl-2-buten-2-yt, butenyl, such as 1- or 2-

butenyl or 2-buten-2-yl, propenyl, such as 1-propenyt or allyl, or vinyl. 

Cz-Csalldnyl 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, Cz-C&alkinyJ is propinyl, such 

as 1-proplny~ or propargyl, or acetylenyf. 

C,;-Cacydoalkyl denotes a cycJoalkyi radical having from 3 up to 8 carbon atoms, such as 

cydopropyt, cydobutyl, cyclopentyt, cyclohexy~ cydoheptyl or cyclooctyt. preferably cydopropy1. 

cyclopenty1 or cyclohexyt 

~-Csalkoxy is espedally methoxy, ethoxy, isopropyloxy, or tert-butoxy. 
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HydroxyC1-Caall<yf is especially hydroxymethyl, 2-hydroxyethyl or 2-hydroxy-2-propyf. 

HydroxyC,-~alk.oxy is especlally 2-hydroxyethoxy or 3-hydroxypropoxy. 

C1-Ct,atk.oxyC1-C8alko:xy Is espedally 2-methoxyethoxy. 

~-CaalkoxyC1-Cealkyl is especially mathoxymethyl, 2-methoxyethyl or 2-ethoxyethyl. 

Halogen is preferably fluorine, chlorine, bromine, or iodine, espedally fluorine, chlorine, or 

bromine. 

HaloCc.Caalkyl is preferably chloro~-Csalkyl or fiuoroCt-C8alkyl, espedalfy trifluoromethyl or 

pentafluoroethyt 

HaloC,-Caalkoxy is preferably chloroC,-Caalkoxy or fluoroC1-Caalkoxy, especially 

bifluoromethoxy. 

C1-Caalkoxycarbonyl is especially tert-butoxycarbonyi, lso-propoxycarbony!, methoxycarbon'Y' or 

ethoxycarbonyl. 

Unsubstitued or substituted carbamoyl is carbamoyl substitut~ by one or two substltuents 

selected from hydrogen, C1-Cealkyf, CrCsalkenyl, Cz-Cealkinyl. Ca--Cecycloalkyl, ~­

Cscycloalkyl~-Ca~llkyt, C~toaryiC,-Coalkyl, hydro~alkyl, ~-CealkoxyC1-Cealkyl, haloC,­

Cealkyl, unsubstitued or substituted CoC,oaryl, or aminoC,-Caalkyl, or carbamoyl wherein the 

substltuents and the nitrogen atom of the carbamoyl group represent a 5 or 6 membered 

heterocyclyl further comprising 0, 1 or 2 hetero atoms selected from N, 0 and S; and Is 

preferably carbamoyl, methylcarnamoyl, dlmethylcarbamoyl. propylcarbamoyt, hydroxyethyl­

methyJ-carbamoyl, di(hydroxyethyl)carbamoyl, dimethytaminoethylcarbamoyl, or 

pyrrolidlnocarbonyl, piperldinocarbonyl, N-methylpiperazinocarbonyl or morphollnocarbonyl, 

espedally carbamoyl or dimethytcartamoyl. 

Unsubstitued or substituted sulfamoyl Is sulfamoy1 substituted by one or two substituents 

selected from hydrogen, ~-Cealkyl, Cz-Caalkenyl, CrCaalklnyf, Cs-Cacycloalkyl, Cr 

CacycloalkylG,-Caalkyt, Co~oaryfC,..Caalkyl, hydroxyC~-~alkyl, c~-CsalkolCYCf-Caalkyf, halo(;,-
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Caalkyl, unsubstitued or substituted Cs-C1oaryl, or aminoC1-Csall<y1. or suffamoyl wherein the 

substituents and the nitrogen atom of the sulfamoyl group represent a 5 or 6 membered 

heterocyclyl further comprising 0, 1 or 2 hetero atoms selected from N, 0 and S; and is 

preferably suffamoyt. methytsulfamoyl, propylsulfamoyi, cyclopropylmethyl-sulfamoyf, 2,2,2-

trifluoroethylsulfamoyf, dimethylaminoethylsulfamoyl, dimethylsuJfamoyl, hydroxyethyf-methyl­

sulfamoyl, di(hydroxyet.hyi)stJtfamoyl, or pyrroJidinosulfonyl, piperidinosulfonyl, N­

methytpiperazinosuttonyl or morphollnosulfonyl, especially sulfamoy1 or methytsulfamoyL 

Unsubstitued or substituted amino is amino substituted by one or two substituents selected from 

hydrogen, C1-Csa!Kyl, CrCaalkenyl, CrCaalldnyl, ~cydoalkyl, ~-CscycloalkytC,-~tkyl, ~ 

Croaryi~-Csalkyl, hydro~-Csalkyl, c~-CaalkO>CYC1-Caalkyl, halo~~lky(, unsubstitued or 

substitUted Cs-C,caryl, aminoC,-CeaJkyl, acyl, e.g. fonny1, ~-C8alkylcarbonyl, Cs­

Cloarylcarbonyl, C,-Csalkylsulfonyl or C..C1oarytsulfonyl, and is preferably amino, methylamino, 

dlmethylamlno, propytamino. benzylamlno, hydroxyethyl-methy1-amino, di(hydroxyethy1)amino, 

dimethytamlnoethylamino, acetylamino, acetyi-methyf-amino, benZoytamino, 

methytsutto_nytamino or phenylsulfonyfamino, especially amino or dimethylamlno. 

AmlnOC1-Caalkyl is especially amlnoethyl, methylamlnoethyt, dimethytaminoethyl or 

dimethylaminopropy1. 

Unsubstitued or substituted Cs-Ctoary11s, for example, phenyl, indenyr, lndanyt, naphthyl, or 

1,2,3,4-tetrahydronaphthalenyt, optionally substituted by C.Csrukyf, Cr-CsalkoxyC1~1kyt, 

haloc.caalkyl, hydroxy, CrCaalkoxy, methyktnedloxy, amino, substiruted amino, halogen, 

carboxy, ~-Cealkoxycarbonyl, carbamoyl, surtamoyl, cyano or nitro; preferably phenyl, tolyl, 

trtfluoromethytphenyt, methoxyphenyl. cfJmethoxyphenyt, methylenedioxyphenyi, chlorophenyl or 

bromophenyl, whereby 1he substituents may be in ortho, meta or para position, preferably meta 

or para_ 

Cs-C1oaryloxy is especially phenoxy or methoxyphenoxy, e.g. p-methoxyphenoxy. 

Cs-C,oaryiCr-Cealkyl is espedalfy benzyl or 2-phenylethyL 

~~oa~-C8alkox:y Is especially benzyloxy or 2-phenyiethoxy. 
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Unsubstitued or sUbstituted 5 or 6 membered heterocyclyl comprising 1 , 2 or 3 hetero atoms 

selected from N. 0 and S may be unsaturated, partially unsaturated or saturated, and further 

condensed to a benzo group or a 5 or 6 membered heterocyclyl group, and may be bound 

through a hetero or a carbon atom, and is, for example, pyrrolyl, indoty1, pyrrolidinyl, Imidazolyl. 

benzimidazolyi, pyrazolyt, biazolyt, benzotriazolyt, tetrazolyl, pyridyl, quinonnyJ, isoquinofinyl, 

1 ,2,3,4-tetrahydroquino\lnyl, piperidy1, pyrimidinyt, pyrazinyl, plperazinyt, purtnyl, tetrazinyl, 

oxazolyl, isoxalyl, morpholinyt, thlazolyl, benzothiazofyf, oxadiazoly!, and benzoxadiazolyl. 

Substituents considered are C,-Csatkyi, hydroxyC1-Csalkyl, C1-CealkoxyG.t-Caalkyl, c~­

CsalkoxyC1-Caalkoxy, halo~-Csalkyl, hydroxy, amino, substiMed amino, C,-Csalkoxy, halogen. 

carboxy, CrCsalkylcarbonyl, C,-Caalkoxycarbonyf. carbamoyl, C,-Caalkylcarbamoyt, cyano, oxo, 

or unsubstitued or substituted 5 or 6 membered heterocydyl as defmed in this paragmph. 5 or 6 

membered heterocydyt preferably comprises 1 or 2 hetero atoms selected from N, 0 and S, 

and. is especiaUy indolyt, pyrrolldinyl, pyrrolldonyf, imidazolyl, N-methylimldazolyl, benzimidazolyl, 

S,s-dioxofsolhiazofidinyt, piperidyl, 4-acetylaminoplperldyl, 4-metilylcarbamoylplperidyl, 4-

piperidlno~peridyl, 4-cyanopiperldy1, piperazinyj, N-methylpiperazlnyl, N-{2-

hydroxyethyl)piperaztnyl, morpholiny\, 1-aza-2,2-<tioxo-2-thiacyctohexyl, or suffolanyt. 

In unsubstituted or substituted heterocyclyloxy, heterocydyl has the meaning as defined above. 

and Is espaciai'Y N-methyl-4-piperldy1oxy. In unsubstituted or substiMed heterocydyiC1-

Caalkoxy, heterocyclyl has the meaning as defined above, and Is especially 2-pyrrolidinoethoxy, 

2-morphofinoetfloxy, 3-morpholinopropoxy, 1-methyt-piperidin-3-ylmethoxy, 3-(N­

methyfplperazino )propoxy or 2-( 1-4mldazolyl)ethoxy. 

In a 5 or 6 membered carbocydlc or heterocycUc ring comprising 0, 1, 2 or 3 heteroatoms 

selected from N, 0 and S, and formed by two adjacent substltuents together with the benzene 

ring, the ring may be further substituted, e.g. by c,-Caalkyl, CrCaalkoxy, haloC1-Csalkyl, 

hydroxy, amino, substituted amino, c;-CaaJkoxy, halogen, carboxy, C.,-Caalkoxycarbonyl, 

carbamoyl, cyano, or oxo. The two adjacent substituents forming such a ring are preferably 

propylene, buty1ene, 1-aza-2-propylidene, 3-aza-1-propyfidene. 1,2-diaza -2-propylidene, 2.3-
cfaaza-1-propylidene, 1--oxapropy1ene, 1-oxapropylldene, methytenedioxy, dffiuoromethylene­

dloxy, 2-aza-1-ox:Opropy\ene, 2-aza-2-methyl-1-oxopropy1ene, 1-aza-2-oxopropylene. 2-aza-1,1-

dioxo-1-thlapropytene or the corresponding butylene derivatives forming a 6 membered ring. 

Salts are especially the pharmaceutically accaptable salts of compounds of formula I. 
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Such salts are formed, for example, as acid addition salts, preferably wlth organic or inorganic 

acids, from compounds of fonnula I wfih a basic nitrogen atom, especially the pharmaceutically 

acceptable salts. Sui~ble inorganic adds are, for example, halogen acids, such as hydrochloric 

acid, sulfuric acid, or phosphoric add. Suitable organic acids are, for example, carboxyUc, 

phosphonlc, sulfonic or sulfamic acids, for example acetic add, propionic add, octanoic acid, 

decanoic add, dodecanoic acld, glyco~c acid, lactic add, fumaric add, succfnic acid, adipic acid, 

pimelic acid, suberic add, azelaic acid, malic acid, tartaric add, citric add, amino acids, such as 

glutamic acid or aspartic add, maleic add, hydroxymaleic acid, metnylmaleic add, 

cydohexanecarboxytic acid. adarnantanecarboxylic acid, benzoic add, salicyflc acid, 4-

aminosalicyflc acid, phthalic acid, phenr'aceUc add. mandelic add, cinnamic acid, methane- or 

ethane-sulfonic add. 2-hydroxyethanesulfornc acid, ethane-1,2--disulfonlc acid, benzenesulfonic 

acid, 2-naphthalenesulfonic acid, 1,5-naphthalene-disulfonlc acid, 2-, 3- or 4-

methylbenzenesuttonic add, methytsulfuric add, etnylsulfuric acid, dodecylsulfuric acid, N­

cyclohexylsulfamic acid. N-methyt-, N-e~ or N-propyl-su!famic acid, or other organic protonic 

acids, such as ascorbic add. 

For isolation or purification purposes it is also possible lo use phannaceutically unacceptable 

salts, for exampte picrates or perchloratas. For therapeutic use, only pharmacautlcally 

acceptable salb! or free compounds are employed (where applicable in the fonn of 

pharmaceutical preparations), and these are therefore preferred. 

In view of 1he dose relationship between the novel compounds in free fonn and those in the 

form of their salts. including those salts that can be used as intermediates. for example in the 

purtfication or identification of the novel compounds, any reference to the free compounds 

hereinbefore and hereinafter Is to be understood as referring also to the corresponding salts, as 

appropriate and expedient 

The compour1ds of formula 1 have valuable pharmacological properties, as described 

hereinbefore and hereinafter. 

!n fonnula I the following significances are preferred Independently, collectively or In any 

combination or sub-combination. R is Ce-1oary1. Cs-1oheteroal)'l, (4,;Atcloalkyl or Ca. 

1oheterocydoalkyl, preferably R is 
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R7 
I 

R'111~::-..... .,......RS I y 
.&A....._ 

R9 

R10 

wherein R7, Ra. Rg, R1o. or R',o are as defined above; 

In each of the following significances A. 0 orE is CorN but A, D and E may not all be N, 

preferabfy A. D orE is C: 

(a) each of~ or R2 independenOy is hydrogen, C,-C8alkyl, e.g. methyl, ethyl or isopropyl, 

hydroxyC1-Cealkyl, e.g. hydroxyethyf or hydroxybutyl, haloC1-Cealkyl, e.g. trifluoromethyl, 

unsubstituted or substituted Cs-C;oaryl, e.g. phenyl or methoxyphenyl, unsubstituted or 

substitUted 5 or 6 membered heterocyclyl comprislng 1 or 2 hetero atoms selected from N, 

0 and S, e.g. morpholino, piperidine, piperazine or N-methylpiperazino, C1-Csalkoxy, e.g. 

methoxy, ethoxy or isopropoxy, hal~..caalkoxy, e.g. trifluoromethOxy, Cs-C1oaryloxy, e.g. 

phenoxy, unsubstituted or substituted heterocyclyfoxy, e.g. 1-methyl-4-piperidyloxy, 

unsubstituted or substituted heterocyclyiC,-Caalkoxy, e.g. 2-{1-imidazolyl)etho:xy, 3-

morphoUnopropoxy or 2-morphortnoethoxy, unsubstituted or substituted amino, e.g. 

methylamine, dlmethylamlno or acetylamino, Ct--Caalkylsulfonyf, e.g. methylsulfonyl, 

halogen, e.g. fluoro or chloro, unsubstituted or substituted carbamoyl, e.g. 

cyclohexytcarbamoyl, piperidlnocarbonyl, piperazinocarbonyl, N-methylpiperazinocarbonyl 

or morpholinocarbonyl, unsubstituted or substituted sulfamoyl, e.g. sulfamoyl, 

methytsulfamoyl or dimethylsulfamoyl; preferably hydrogen, piperazine, N-methylpiperazino 

or 1-methyf-4-piperidyloxy, -8(0)o.2NR1~1a. -s(O~R,3, -NR1aS(O)o.~,a. -C(O)NR12R1a, and 

-C(O )OR1a in particular hydrogen; 

(b) R1 is hydrogen, C1-Csalkyl, e.g. methyl, ethyl or isopropyl, hydroxyC1-Csalkyl, e.g. 

hydroxyethyl or hydroxybutyl, haJoC,-Cealkyl, e.g. trifluoromethyl, unsubstituted or 

substituted ~oaryl, e.g. phenyl or methoxyphenyl, unsubstituted or substituted 5 or 6 

membered heterocyayl comprising 1 or 2 hetero atoms seleCted from N, 0 and S, e.g. 

morpholino, piperidine, piperazino or N-methytpiperazino, ~-Caalkoxy, e.g. methoxy, 

ethoxy or isopropoxy, haloC1-Caalkoxy, e.g. trffluoromethoxy, Cs-C,oaryloxy, e.g. phenoxy, 

unsubstituted or substituted heterocyclyloxy, e.g. 1-methyl-4-piperidyloxy, unsubstituted or 

substituted heterocycfyiC1-Caalkoxy, e.g. 2-(1-imidazolyl)ethoxy, 3-morphotinopropoxy or 2-

morphonnoethoxy, unsubstftuted or substituted amino, e.g. methylamine, dime1hylamino or 

acetyfamino, C1-Caalkyfsulfonyl, e.g. methylsulfonyt, halogen, e.g. fluoro or chloro, 
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unsubstituted or substituted carbamoyl, e.g. cyclohexylcarbamoyl. piperidinocarbony!, 

piperazinocarbony1, N-methylplperazinocarbonyl or morphollnocarbonyt, unsubstituted or 

substituted sulfamoyl, e.g. sulfamoy~ methylsutfamoyJ or dimethytsulfamoyl; preferably 

hydrogen, piperazino, N-methylpiperazlno, morpholino, 1-methyl-4-piperidinyloxy, 3-

morpholinopropoxy or 2-morphoUnoethoxy, rn partictJfar hydrogen; 

{c) R3 is hydrogen, C,-Cealkyl, e.g. methyl or ethyl, hydroxyCr-Cealkyl. e.g. hydroxyethyl or 

hydroxybutyf, haloCrC8alkyl, e.g. triffuoromethyt, unsubstituted or substituted 5 ot 6 membered 

heterocyclyl comprising 1 or 2 heteroatoms selected from N, 0 and S, e.g. 2-pyrrolidonyl or 

S,S-dioxolsottliazolJdioyt, C1-C3alkoxy, e.g. methoxy, substituted amino, e.g. acetyiamfno, 

acetyt-methyl-amino, benzoylamino, methytsulfonylamlno or phenylsulfonylamino, C,­

Csalkytsulfonyl, e.g. methylsulfonyt, propyf-sulfonyl, cydohexyt-sutfooyl, isopropyl-sulfonyl, Cs­

C,I)8rylsu1fonyl, e.g. phenylsulfonyl. halogen. e.g. tluoro or chloro, carboxy, substituted or 

unsubstfurted carbamoyl., e.g. carbamoyl, methyicarbamoyf, ethyl-amino-carbooyt or 

dlmethylcarbamoyl, unsubstituted or substituted sulfamoyt, e.g. sulfamoyl, methylsulfamoyf, 

propylsulfamoyt, lsopropylsulfamoyl, lsobutylsulfamoyl. cydopropylmethyl-sulfarnoyl, 2,2.2-

trtfiuoroethyisuffarnoyl, dimethytsutfamoyt or morphollnosulfonyl dtmethyt-sultamoyl, ethy1-

sulfamoy1, 1-ethyl-propyl-sulfamoyl, cyclopenty1-sulfamoyl. cycfobutyl--sulfamoyi; preferably 

sulfamoyl, methylsulfamoyl or propylsulfamoyJ; 

(d) each pair of adjacent substltuents R0 and R1
, or R1 and~. or R2 and R3 are -CH:rNH-CO~.­

CHrCHrNH-CO-, -CH.z-CO-NH-, -CHrCHrCO-NH-, -CH:rNH-SOr, -CHrCHrNH-SOr,­

CH.rSOrNH-, -CHz-CH2-SOz-NH-, -GHrCHrSC>r. -CHz-CHrCHrSOr. -O-CHre>-. or -0-

Cfz-()-, and such pairs wherein hydrogen in NH Is replaced by C,-Cealkyl; preferably the 

pair of adjacent substituents R
0 

and R1
, or R1 and Ff being -0-CHz-()-, and the pair of 

adjacent substituents ~ and R
3 being -CHrNH-CO- or ..CH;rNH-SOz-. 

(e) R4 1s hydrogen or C1-C6alkyl, e.g. methyl; preferably hydrogen; 

(f)~ Is hydrogen; ~-Caalkyl, e.g. methyl or ethyl, halogen. e.g. chloro or bromo. haloC1-

C11all<y[, e.g. trifluoromethyl, cyano or nitro; preferabfy hydrogen, meltlyl, ettlyl, chloro, 

bromo. trifluoromefhyl or nitro; in particular chloro or bromo; 

(g) R6 is hydrogen; 

(h) each of R7 and R9 independently is hydrogen, C1-Cealkyl. e.g. methyl, ethyt or isopropyl, 

hydro~-Caalkyl, e.g. hydroxyethyl or hydroxybutyt, ~--Cealkyfcarbonyt, e.g methyl 

cart>onyl, aminoalkoxy, e.g diethylaminoethoxy, haloC,-CaaJkyl, e.g. trifluoromethyl, 
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unsubstituted or substituted C5-Ct0aryl, e.g. phenyl or methoxyphenyl. unsubstituted or 

substi tl,lted 5 or 6 membered heterocycty! comprising 1 or 2 hetero atoms selected from N, 

0 and S, e.g. morphoJino, piperidlno, piperazine or N-methylplperazino, c~~alkoxy, e.g. 

methoxy, ethoxy or isopropoxy, haloC,-Csalkoxy, e.g. ttifluoromethoxy, CoCwaryloxy, e.g. 

phenoxy, unsubstituted or substituted heterocydyloxy, e.g. 1-methyl-4-piperidytoxy, 

unsubstituted or substib.Jted heterocyclyiC1-Caalkoxy, e.g. 2-(1-irnldazolyf)ethoxy, 3-

morpholinopropoxy or 2-morpholinoelhoxy, unsubstituted or substituted amino, e.g. 

methylamine, dimethylamino or acetylamlno, C1-Caalkylsulfony1, e.g. methylsulfony!, 

heterocyclosulfonyf, e.g plperazinylsulfonyl, heterocyclocarbonyt, e.g. 

methylpirerazlnylcarbonyl, cyano. halogen. e.g. fluoro or chloro, unsubstituted or 

substituted carbamoyl, e.g. cydohexylcarbamoyf, piperidinocarbonyl, piperazinocarbonyl, 

N-methylpiperazinocarbonyl or morphollnocarbonyi, unsubstituted or substituted sutfamoyt, 

e.g. sulfamoyl. methylsuffamoyl or dimettlylsulfamoyt; preferably hydrogen, methyl, 

Isopropyl, trifluoromethyl, phenyt, methoxyphenyt, piperidine, piperazlno, N­

methylpiperazino, morpholino, mathoxy, ethoxy, isopropoxy, phenoxy, 3-

morpholinopropo:xy. 2-morphollnoetho.xy, 2-{ 1-imidazolyf)ethoxy, dimethylamlno, fkJoro, 

morpholinocarbonyf, piperidinocarbonyt, plperazinocarbonyf or cydohexylcarbamoyt; 

(i} ~Is hYcfrogen, C1-caalkyt. e.g. methyt, ethyl or isopropyl, hydro~-Cealkyl, e.g. 

hydroxyethyi or hydroxybutyt, haloC1-Csalkyt, e.g. trifluoromethyl, Ct,C10.ary1, e.g. phenyl o_r 

methoxYPhenyt, unsubstituted or substituted 5 or 8 membered heterocyciyl comprising 1 or 

2 hetero atoms selected from N, 0 and S, e.g. morphofino, piperidtno, piperazine or N­

methylpiperazino, heterocycfy1alkyl, e.g. methy1plperazinoethyt, heterocydy1carbonyl, e.g. 

plperazinocarbonyf, heterocycly1 ~-Caalkytamino, e.g. pyridylethyl{methyl)amlno, ~­

Cealkoxy, e.g. methoxy, ethoxy or isopropoxy, ha~-CsaJkoxy, e.g. trifluoromethoxy, Ctr 

C10~uytoX)I, e.g. phenoxy, unsubstituted or substib.Jted heterocydyloxy, e.g. 1-methyf-4-

plperidyloxy, unsubstituted or substitutEtd heterocyclytC.-Caalkoxy, e.g. 2-(1:­

lmida:zolyl)ethoxy, 3-morpholinopropoxy or 2-morpholinoettloxy, unsubstituted or substituted 

amino, e.g. methylamine or dimethylamino, C1-Csalkytami~-Csalkylamino, e.g. 

dimethylamino-propylamino, C1-Caalkylsulfonyl, e.g. methytsulfonyl, halogen, e.g. ftuoro or 

chloro, unsubstituted or substituted carbamoyl, e.g. cydohexylcarbamoyl. 

plperidinocarbonyl, piperazinocarbonyl. N-methylpiperazinocarbonyt or morpholinocarbony~ 

unsubsUtuted or substituted sulfamoy1, e.g. sulfamoyt, methylsulfamoyl or 

dimethylsutfamoyl, cyano, or nitro; preferably hydrogen, methyl, piperidino, piperazine, N­

methylpiperazino, morphoHno, mefhoxy, ethoxy, biftuoromethoxy, phenoxy. 1-methyi-4-
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piperidyloxy. 3--morpholinopropoxy, 2-morpholinoethoxy, 3-(N-melhyJpiperazino )-propoxy, 

methylamine, ftuoro, chloro, sutfamoyl or nitro; 

(j) R 10 is hydrogen, C1-Caalkyf, e.g. methyl, ethyl or butyf. hydroxy, cyano, hydrQXYCr-Csalkyi, 

e.g. hydroxyethyl or hydroxybutyl, haloCrCsalkyl, e.g. bifluoromethyl, C1-Caalk.oxy, e.g. 

methoxy or ethoxy, cycloalkymlkoxy, aryloxy, haloC,-Caalkoxy, unsubsUtuted or substituted 

heterocyclyiC1-Caalk.oxy, e.g. 2-{1-imidazolyl)ethoxy, unsubstituted or substituted amino, 

e.g. me1hylamino or dimethylamino, halogen, e.g. fluoro or chloro; carboxy, carbamoyl, or 

unsubstituted or substituted sulfamoyl, e.g. sulfamoyf, methylsulfamoyl or 

dimethylsulfamoyt; preferably methyl, butyl, methoxy, ethoxy, 2-(1-lmidazolyt)etOOxy, 

methylamino, dimethylamino or fluoro; and 

(k) each palr of adjacent substituents R
7 

and Ft, or R5 and~ or R
9 

and R
10

, are -NH...CH=CH-, 

-CH=CH-NH-, --NH-N:~. -CH=N-NH-, -CHrCHrCH:z-, -CHrCHrCHrCH:r. -CHrCHr 

0-, -CH2C(CH3)~-. -CH=C(~)O-, -OCH2CHP-. -{Morphollnopropyt)N-CH=CH-,­

CH=CH-0-, -0-CHz-Q-, or ...Q..CfrO-; preferably the palr of acf,~acent substttuents R7 and 

R8 or ~and R9 belng -0-CHrO- or the pair of adjacent substituents R9 and R10 being -NH­

CH=CH-, -CH=N-NH-, -CHrCH~H:r. -CHrCH:rCH.rCHr or ..Q-CFz-()-. 

(I) or R7
, ~. R9

• R10 and R'10 are ethoxy, ethyl, propyl, methyl, t-butyl, bifluoromethyl, nitrile, 

cydobutyloxy, 2.2.2-trifluoroethoxy, methoxy, isobuty:loxy, t-butyloxy, isopropyfoxy, methyl­

amino-carbonyl. cyclopropyl-methoxy, dimethylamino-prop}+amino, methoxy-ethoxy. -XR11 , 

-C(O)R,, and -OXR11: wherein X Is a bond, methylene or ethY'9ne; R11 is selected from 

plperazinyf, piperidinyl, pyrrolldlnyt, morphoUno, azepanyf and 1,4-dtoxa-8-aza­

splro[4.5)dec-8-yl; wherein R11 is optionally substituted by 1 to 3 radicals independently 

selected from methyl, fsopropyl, acetyl, acetyt-methyl-amino, 3-dimethytamino-2,2-dimethyl­

propyfamino, ethyl-methyl-amlno-etlloxy, dlethyl-amino-ethoxy, amino-carbonyl, ethyl, 2-

oxo-pyrrolidin-1-yf. pyrrolidinyl, pyrrolidinyf-methyl, piperidlnyl opiionally substituted wtth 

methyl or ethyl, morpholino, dimethylamloo, dlmethytamino-propyl-amino, methyl-amino and 

ethyl-amino. 

More preferred are the foilowing meanings, independently, collectively or in any combination or 

sub-combination: 

(a') each of R' or R 2 independently is hydrogen, C1-Cealkyf, e.g. methyl, ethyl or isopropyl. 

haloC1-Caalkyl, e.g. trifluoromethyl, unsubstiMed or substituted 5 or 6 membered 

heterocydyl comprising 1 or 2 hetem atoms selected from N, 0 and S, e.g. morpholino, 

piperidino, piperazine or N-methylplperazjno, ~-Caalkoxy, e.g. methoxy, ethoxy or 
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isopropoxy, unsubstltuted or substituted heterocyclyloxy, e.g. 1-methyl-4-piperidyloxy, 

unsubstituted or substituted heterocyclyi~-C8alkoxy, e.g. 2-(1-imidaz.olyl)ethoxy, 3-

morphollnopropoxy or 2-morphofinoethoxy, unsubstituted or substituted amino, e.g. 

methyfamino, dimethylamino or acetylamino, halogen, e.g. fluoro or chloro; preferably 

hydrogen, plperazino, N-methylpiperazlno or 1-methyl-4-plperidyloxy, in particular 

hydrogen; 

(b') R1 is hydrogen, C1-C8alkyl, e.g. methyl, ethyl or isopropyl, haloC,-Cealkyl. e.g. 

trlftuorome.thyi, unsubstituted or substituted 5 or 6 membered heterocyclyl comprislng 1 or 2 

hetero atoms selected from N, 0 and S, e.g. morpholino, piperidlno, plperazino or N­

methylpiperazino, ~-C8all<oxy, e.g. methoxy, ethoxy or isopropoxy, unsubsfituted or 

substituted heterocydyfoxy. e.g. 1-methyl-4-plperidytoxy, unsubstituted or substituted 

heterocydyi~-CeaJkoxy, e .g. 2-(1-imidazotyt)ethoxy, 3-morpholinopropoxy or 2-

morphollnoethoxy, unsubstituted or substituted amino, e.g. methyiamino, dimethylamlno or 

acetylamlno, halogen, e..g. fluoro or chloro; preferably hydrogen, piperazlno, N­

methylpiperazino, morphotino, 1-methyl-4-pipelidlny1oxy. 3-morphoUnopropoxy or 2-

rnorpholinoethoxy, In particular hydrogen; 

(c'} ~is hydrogen, C,~alkyl, e.g. methyl or ethyt, halo~-Cealkyl, e.g. trifluoromethyt, 

unsubstituted or substituted 5 or 6 membered heterocydyl comprising 1 o r 2 heteroatoms 

selected from N, 0 and s. e.g. 2-pyrrolidonyt or S,S-dioxofsothlazolldlnyl, ~-Caalkoxy, e.g. 

methoxy. substituted amino, e.g. acetylamioo, acetyl-methyl-amino, benzoytamino. 

methylsulfonytam\no or phenyfsulfonylamino, ~-Cealkylsulfonyt, e.g . methyfsurfonyl, Cs­

C1oarylsulfonyl. e.g. phenylsutfonyl, halogen, e.g. fluoro orchloro, carboxy, substituted or 

unsubstituted carbamoyl, e.g. carbamoyl, methytcarbamoyt or dlmethylcarbamoyl, 

unsubstituted or substituted sulfamoyt, e.g. sulfamoyf, methylsuJfamoyl, propytsulfamoyt, 

isopropytsulfamoyl, isobutylsulfamoyl, cydopropytmethyl-sulfamoyl, 2,2. 2-

trffiuoroelhylsulfamoyt, dlmethytsulfamoyt or morphaiinosulfonyf; preferably suffamoyl, 

methytsutfamoyf or propylsutfamoyl; 

(d') each pair of adjacentsubsfituents R0 and R\ or R1 and~. or R2 and R3 are -CH:rNH-CO-,­

CHrNH·SOT. -CHz-CHz-SOT, -0-CHz-()-, or -0-CFz-()-, and such pairs wherein hydrogen 

In NH is replaced by ~-~alky1; preferably the pair of adjacent substituents R0 and R1
• or R1 

and R2 being -0-CHrO-. and the prur of adjacent substituents ~ and R3 being -CHrNH­

CO- or -CHrNH-SOz-. 

( e') R
4 

is hydrogen; 
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(F)~ is hydrogen, halogen, e.g. dlloro or bromo, haloC1-Cealkyl, e.g. trifluoromethyl, or nitro; 

preferably hydrogen, chloro, bromo, trifluoromethyl or nitro; in particular chloro or bromo; 

(g') R6 is hydrogen; 

(h') eactl of R7 and R9 independently is hydrogen, C,-Csall<yl, e.g. methyl, ethyl or isopropyl, 

haloC1-Csalkyl, e.g. triftuoromethyt, unsubslliuted or substituted C~C,oaryl, e.g. phenyl or 

methoxyphenyl, unsubstituted or substituted 5 or 6 membered heterocyclyf comprisrng 1 or 

2 hetero atoms selected from N, 0 and S, e.g. morpholino. piperidine, piperazine or N­

methylpip9i'aZlno, CrCsalkoxy, e.g. methoxy, ethoxy or lsopropoxy, unsubstituted or 

substituted heterocycfyloxy, e.g. 1-methyl-4-piperidyloxy, unsubstituted or substihlted 

heterocyclyiC1-Csa!koxy, e.g. 2-(1-lmidazolyf)ethoxy, 3-morpholinopropoxy or 2-

morphollnoethoxy, unsubstftuted or ~bstituted amino, e.g. rnetttylamlno, dlmethylamino or 

acetytarnino, halogen. e.g. fluoro or cnloro, unsubstituted or substituted carbamoyl, e.g. 

cydohexylcarbamoyf, plperidinocarbonyf, plperazinocarbonyl, N-methylpiperazinocarbonyl 

or morpholinocarbonyl, unsubstituted or subsmuted sulfamoyl, e.g. sulfamoyf, 

methytsutfamoyl or dlrnethylsulfamoyt; preferably hydrogen, methyl, isopropyl, 

trifluoromethyl, phenyl, o-, m- or p-methoxyphenyJ, piperidine, piperazine, N­

methytpiperazino, morpholino, methoxy, ethoxy, isoprnpoxy, phenoxy, 3-

morpholinopropoxy, 2-morphoUnoethoxy, 2-( 1-imidazolyl)ethoxy, dlmeth~amlno, fluoro, 

morpholinocarbonyl, piperidinocarbonyt, pipemzinocarbonyl or cydohexy1carbamoyl; 

(i') ~is hydrogen, Ct-Caalkyl, e.g. methyl, ethyl or isopropyl, haJoC,--Cealkyl, e.g. trifluoromethyl, 

CoCtoaryl, e.g. pheny1 or metooxyphenyl, unsubstituted or substituted 5 or 6 membered 

heterocydyl comprising 1 or 2 hetero atoms selected from N, 0 and S, e.g. morphofino, 

piperidino, piperazino or N-mathylpiperazino, ~-C8alkoxy, e.g. methoxy, ethoxy or 

lsopropoxy, haloCt-Csalkoxy, e.g. trffiuoromethoxy, Coe1oarylo:xy. e.g. phenoxy, 

unsubs6tuted or substituted heterocydyloxy, e.g, 1-methyl-4-piperidyloxy, unsubstituted or 

substituted heterocyclyiC,-Caalkoxy, e.g. 2-(1-imidazotyl)ethoxy, 3-morpholinopropoxy or 2-

morphollnoelhoxy, unsubstituted or substituted amino, e.g. methylamlno or dimethylamino, 

halogen, e.g. fluoro or chloro, unsubstituted or substituted sutfamoyt, e.g. sulfamoyl, 

methylsulfamoyl or dlmethylsulfamoyl, or nitro; preferably hydrogen, methyl, piperidino, 

piperazine, N-methylpiperazino, morpholtno, methoxy, ethoxy, trtftuoromethoxy, phenoxy, 1-

methyl-4-piperldyk>xy, 3-morphollnopropoxy, 2-morpholinoethoxy, 3-{N-methylpiperazino }­

propoxy, methylamtno, fluoro, chloro, sulfamo;i or nitro; 

(J') R10 is c,-C,alkyt, e.g._ methyl, ettlyl or butyl, haloCt-Csalkyl, e.g. triffuoromethy1, Ct-Caalkoxy, 

e.g. methoxy or ethoxy, unsubstftuted or substituted heterocydyJCt-Caalkoxy, e.g. 2-(1-
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imidazo,yf)ethoxy, unsubstituted or substituted amlno, e.g. methylamine or dlmethylamino, 

halogen, e.g. fluoro or chloro; preferably methyl, butyl, methoxy, ethoxy, 2-(1-

imidazolyl)ethoxy, methylamino, dimethylamino or fluoro; and 

{k'} each pair of adjacent substltuents R7 and R8
, or R8 and~ or R9 and R

10
, are -NH-CH=CH-. 

-CH=CH-NH-, -NH-N=CH-, -CH=N-NH-, -CH:rCHrCHz-, -CHz-CHrCHrCH2-, -0-CHrO-, 

or ~FrO-; preferably the pair of adjacent substituents R7 and ff or R8 and R9 being -0-

CHz-0- or the pair of adjacent substltuents R9 and R10 being -NH-CH~CH-, -CH=N-NH-,­

CHrCH2-CHz-, -CHrCHz-CH2-CHr or ...0-CF:z-0-. 

Most preferred as compounds of the fonnula I are those wherein the substituents have the 

meaning given in the Examples. 

In another embodiment of the invention the Invention provides a compound of fonnuta I' with the 

proviso that this does not lnclude any of the compounds of examples 1 to 52 indusive. 

in which: 

n' is selected from 1, 2 and 3; 

R\ Is selected from Ca.toary1, Cs..1oheteroaryt, ~1~doalkyl and ~ 

1oheterocydoaJkyl; 

wherein any eryl, heteroaryt, cycloalkyJ or he1erocycloalkyl of R'1 is optionally 

substituted by 1 to 3 radicals independently selected from C,$ilkyt, C1.ealkoxy. alkoxy­

substftuted-C,..salkyl, halo-substituted-C1.aalkyl, halo-substituted~.aalkoxy, -C(O)NR'5R'6, -

S(O)t>-~R'sR'e, -5(0~R's. -C(O)R'"· -OXR'4, -NR'sXNR'sR', -OXNR'~'s. -OXOR'5 and -XR'4 ; 

wherein X' fs a bond or C1.aall<ylene; R'5 fs selected from hydrogen and C,~lkyf; R'6 is 

selected from hydrogen, C1.aalkyl and ~,zeycloafkyl-~-4alkyl; and R'4 is independently selected 

from Ca-1oBTYI. Cs-,oheteroaryl, ~ueycloalkyl and ~1oheterocycloalkyl; 



- 15-

and any aryl, heteroaryt, cydoalkyl or heterocycloalkyl of R'4 is optionally substituted 

by 1 to 3 radicals independently selected from ~~alkyl, c3-1oheterocydoalkyl~alkyt optionally 

substituted with C1-salkyl. -C{O)NR'sR's, -XNR'sR's, -NR'sXNR'sR'a and -NR'sC(O}R'e; wherein X 

is a bond or C1-6alkylene; R'5 and R'6 are independently selected from hydrogen and C1-t1alkyl; 

R'2 is selected from hydrogen and halo, cyano, Ct~alkyl, halo-substituted-C,_ 

~lkyf; 

R'3 is selected from halo, ..S(O)o-2NR'sR'&, -S{0)0-2R'e, -NR'sS(O)o_2R's,-

C(O)NR'sR's. -C(O)R'0 and -C(O}OR'6 ; wherein R'5 is setected from hydrogen and c~alkyl; and 

R'6 is selected from hydrogen, C1.,ealky{ and ~1~cJoalkyf; 

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

thereof. 

Preferably a compound of fomula l' in which: 

n' is selected from 1. and 2; 

R'1 is selected from Ce..,oaryl and C5-111heteroaryl; \olft1erein any aryl or heteroaryl of 

. R1 Is optfonatly substituted by 1 to 3 radicals independently selected from Ct~lkyl, ~~lkoxy,­

C(O)NR'5R'111, -OX'R'4, -C(O)R'4, -NR's)('NR'sR'e, -OX'NR':;R's. -OX'OR'e; and -X'R'"; wherein X: is 

a bond or Ct~lkylene; R'sls selected from hydrogen and ~...,alkyt; R'e is selected from 

hydrogen, C1~1kyf and (4,~doalkyi-C1..calkyl; and R'4 is (41oheterocycloalkyl optionally 

substituted by 1 to 3 radicals independently seJected from ~..ealkyl, halcrsubstftuted-C1-ealkyf, 

Ca-10heterocycloal~alkyf oplionaJly substituted with C,~lkyl, -C(O)NR'sR'6, -X'NR'sR't~,­

NR'sX'NR'sR'o and -NR'sC(O)R'e; wherein X' is a bond orC,-salkylene; R's and R's are 

Independently selected from hydrogen and Ct-ealkyl; 

R'2 is selected from hydrogen and halo; 

R'3 ls selected from halo, -S(O~R'sR'8, -S(0~'61 -NR'5S(O)o_~'8,-

C(O)NR'sR'6 and -C(O)OR'o: wherein R'5 is selected from hydrogen and c~.salkyl; and R'e is 

selected from hydrogen. c,,ealkyf and (4ueydoalkyL 

more prefably a compoond of fonTlula I' in which R't Is selected from phenyl, pyridinyl, pyrazo!yl 

and pyrimidinyl; wherein any aryl or heteroaryf of R'1 is optionally substituted by 1 to 3 radicals 

Independently selected from ethoxy, ethyl, propyl, methyl, t-butyl, trifluoromethyl, nitrile, 
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cyclobutyloxy, 2,2,2-triftuoroethoxy, methoxy, isobutyloxy, t-butyloxy, isopropyfoxy, methyl­

amin<>-<:arbonyf. cyclopropyf-methoxy, dimethy{amino-propyf-amino, methoxy-ethoxy, -X'R'4,­

C(O)R'4 and -OX'R' 4; wherein X' is a bond, methylene or ethylene; R'4 is selected from 

piperazinyl, piperidinyl, pyrroUdlny\, morpholino, azepanyl and 1 ,4-dioxa-8-aza-spiro(4.5]dec-8-

yl; whereln R'4 is optionally substiMed by 1 to 3 radicals independently selected from methyl, 

isopropyl., acetyl, acetyt-methyt-amino, 3-dimethyfamino-2,2-dimethyl-propyfa mlno, ethyf-methyl­

amino-ethoxy, diethyt-amino-ethoxy, amino-carbonyl, ethyl, 2-oxo-pyrrolidin-1-yf, pyrrolidlnyl, 

pyrrolidinyHT1ethyi, plperidinyl optionally substittrted with methyl or ethyl, morphofino, 

cftmettlylamino, dlmethylamino-propyl-arnino, methyl-amino and ethyl-amino, 

Even more preferably a compound of of formula I' in which R'2 is selected from hydrogen and 

halo; and R'9 is seleded from haio, dlmethyi-suffamoyl, isobutyf-sulfamoy1, methyl-sulfamoyl, 

ethyl-sulfamoyt, propyl-s utfonyl, ethyl-amino-carbonyl. 1-etnyl-propyl-sulfamoyl, cydopentyt­

sulfamoyl, isopropy{-sutfamoyl, cyclohexyl-sulfonyt, cyclopropyl-methyi-sulfamoyi, cydobu1yf­

sutfamoyl, Isopropyl-sulfonyl, 

Most preferabty a compound of example 53 

In a yet further embodiment of the fnvention the present invention also provides a process for 

the production of a compound of formula I, comprising reacting a compound of formula II 

{II) 

wharl;}ln R0
, R1

, ~. R3
, R

4
, R

6
, and R6 are as defined above, andY is a leaving group, preferably 

halogen such as bromlde,Jodine, or in particular dlloride; 

with a compound offonnula Ill 
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(Ill) 

wherein R7
, R8

, R!) and R 10 are as defined above; 

and, if desired, converting a oompound of formula I, wherein tne substituents have the meaning 

as defined above, into another compound of formula I as defined; 

and recovering the resulting compound of formula I in free from or as a salt, and, when 

required, convertlng the compound of formula f obtained in free rorm into the desired.salt. or an 

obtained salt into the free fonn. 

The reaction can be earned out in a manner known per se, 1he reaction concfrtions being 

dependent especially on the reactivity of the leaving group Y and the reactivity of the amino 

group in the anUine of formula Ill, usually In the PffiSBOce 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, 

preferabty, with heating, for example in a temperature range from approx!mately -3ooc to 

approximately +1500C, especially approximately from ooc to +1 OOOC, preferably from room 

tempemture (approx. +20 oC) to +80 "C, in an open or closed reaction vessel and/or in the 

almosphere of an Inert gas, for example nitrogen. Altemativefy, the reactlon can proceed in the 

presence of a suitable catalyst (for example, palladium di-benzyl-acetone), In the presence of a 

base {for example, caesium carbonate) and in the presence of a suitable reaction facliitator (for 

example, :xanthphos). 

If one or more other functional groups, fur example carboxy, hydroxy or amino, are or need to 

be protected In a compound of formula II or 111, because they should not take part in the 

reaction, these are such groups as are usually used in the synthesis of peptlde compounds, 

cephalospofins and penicillins, as well as nudeic acid derivatives and sugars. 

The protecting groups may already be present in precursors and should protect the functional 

groups concerned against UJlWanted 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 seoondary reactions, to removal, typically by solvolysis, reduCtion. photolysis 

or also by enzyme actMty, for example under conditions analogous to physiologjcal conditions, 

and that they are not present in the end-pft?ducts. The spedaflst knoW'S, or can easily establish, 

which protecting groups are sultabte with the reactions mentioned hereinabove. 

Salts of a compound of formula l wtth a salt-forming group may be prepared in a manner known 

per se. Acid addition salts of compounds of fonnula I may thus be obtained by treatment with an 

acid or with a suitable anion ~e ~gent. 

Salts can usually be converted to compounds In free fonn. e.g. by treating with suitable basic 

agents, for example with alkali metal carbonates, a!kali metal hydrogencarbonates, or alkali 

metal hydroxides, typically potassium carbonate or sodium hydroxide. 

Stereoisomeric mlxtures, e.g. mixtures of diastereomers, can be separated Into their 

corresponding Isomers In a manner known per se by means of suitable separation methods. 

Diastereomeric mixtures for example may be separated ln1D their individual diastereomers by 

means of fractionated aystalllzatlon, chromatography. solvent distribution, and similar 

procedures. This separation may take plaoe either at the level of a starting compound or in a 

compound of formula lltself. Enantiomers may be separated through the fonnation of 

diastereomenc salts. for example by salt fonnation with an enantiomer~pure chlral add, or by 

means of chromatography, for example by HPLC, using chromatographic substrates with dllral 

figands. 

It should be emphasized that reactions analogous to Ule oonverslons mentioned in this chapter 

may also take place at the levef of appropriate Intermediates. 

The compounds of formula I, incluolllg their salts, are also obtainable in the form of hydrates, or 

their crystals can lndude for example the solvent used for crys1alnzation (present as solvates ). 

The compound or formula II used as starting materials may be obtained by reacting a 

compound of formula N 
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(IV} 

with a compound of formula V 

(V) 

wherein R1
, R2

, ~. R-4, Ff and R6 are as defined above, and Y1 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 formula II with a compound offormufa rll. 

The compounds of fonnula IV and V are known or may be produced in accordance with known 

procedures. 

The compounds of formula I and their pharmaarutk:aJiy accaptable salts exhibit valuable 

pharmacological properties when tested in vitro in cell-free klnase assays and in cellular assays, 

and are 1herefore useful as phannac:euticals. In partirular, the compounds of the invention are 

inhibitors of Focal Adhesion Klnase, and era useful as pharmaceuticals to treat oonditions caused 

by a malfunction of signal cascades connected with FocaJ Adhesion Kinase. In particular tumors 

as described hereinbelow. 

Focal Adhesion Kinase (FAK) is a key enzyme in the iniegrin-medlated outside-in signal 

cascade (D. Schlaepfer et aL, Prog Biophys Mol Biol1999, 71, 435-478). Interaction between 

oells and extraceDular matrix (ECM) proteins is transduced as intracellular signals important for 

growth, survival and migration 1hroogh cell surface receptoffi, lntegrins. FAK plays an essential 

role in these integrin-mediated outside-in signal cascades. The trigger in the signal transduction 

cascade is the autophosphorytation of Y397. Phosphorylated Y397 is a SH2 docking site for Src 

family tyrosjne klnases. The bound c-Src kinase phosphorylates other tyrosine residues in FAK. 

Among them, phsophorylated Y925 becomes a binding site for the SH2 site of Grb2 smaU 

adaptor protein. This direct binding of Grb2 to FAK is one of the key steps for the activation of 

down stream targets such as the Ras-ERK2/MAP kinase cascade. 
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The inhibition of endogenous FAK signalling results in reduced motility and in some cases 

induces cell death. On the other hand, enhancing FAK signalling by exogenous expression 

increases cell motility and transmitting a cen survival signal from ECM.In addition FAK Is 

overexpressed In invasive and metastatic epithelial, mesenchymal, thyroid and prostate 

cancers. Consequently, an inhibitor of F AK 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 dlsease, In particular 

breast tumor, cancer of the bowel (colon and rectum), stomach cancer and cancer of the ovary 

and prostate, non-small ceU lung cancer, small cell lung cancer, cancer of rtver, melanoma, 

bladder tumor and cancer of head and ned<. 

The refation between FAK lnhlbltion and immun(H;ystem is desaibed e.g. in GAvan Seventer 

et al., Eur. J. lmmunot 2001,31, 1417-1427. Therefore, the compounds of the invention are, for 

example, useful to pre~nt and/or treat a vertebrate and more particularly a mammal, affected by 

immune system disorders, diseases or disorders mediated by T tymphocytes, B lymphocytes. 

mast cens and/or ooslnophfls e.g. aa.Jte or chronic rejection of organ or tissue allo- or 

xenograft.s, atherosderosis, vascular occlusion due to vascular injury such as angioplasty, 

restenosls. hypertension, heart failure, chronic obstructive pulmonary disease, CNS disease 

such as Alzheimer disease or amyotrophic lateral sclerosiS, cancer, infectious disease such as 

AIDS. septic shock or adult respiratory distress syndrome, ischemia/reperfusion injury e.g. 

myocardial infarction, stroke, gut ischemia, renal fmlure or hemorrhage shock, or traumatic 

shock. The agent of the invention are aiso useful in the treatment and/or prevention of aaJte or 

dlronic inflammatory diseases or disorders or autoimmune diseases e.g. rheumatoid arthritis, 

osteoarthritis, systemic lupus erythematosus, Hashimoto's thyroiditis, multiple sclerosis, 

myasthenia gravis, diabetes (type I and II) and the disorders associated with therewith, 

respiratory diseases such as asthma or inflammatory liver injury, Inflammatory glomerular injury, 

cutaneous manifestations of Immunologically-mediated disorders or illnesses, inflammatory and 

hyperproliferative skin diseases (such as psoriasis, atopic dermatitis, allergic oontact dermafltis, 

irritant contact dermatitis and further eczematous dermatHJses, seborrhoeic dermatitis), 

inflammatory eye diseases, e.g. Sjoegren's syndrome, keratoconjunctivitis or uveitis, 

inflammatory bowel disease, Crohn's disease or ulcerative colitis. 
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Compounds of the invention are active in a FAK assay system as described in the Examples, and 

show an inhibition IC50 in the range of 1 nM to 1 00 nM. Particularly active are the compounds 

Example No. 3-12 and No. 3-17 described hereinbelow showing ICro vales in the range of 1 to 5 

nM. 

Some of the compounds of the invention exhibit also ZAP-70 (zeta chain-associated protein of 

70 kD) protein tyrosine kinase inhibiting activity. ZAP-70 protein tyrosine kinase interaction of 

the agents of the Invention may be demonstrated by their ability to prevent phosphorytation of 

e.g. lAT-11 {flnker for activation or T cell) by human ZAP-70 protein tyrosine kinase In aqueous 

solution, as described in the Examples. The compounds of the irwention are thus also l'ldicated 

for the prevention or treatment 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 ICso in the range of 1 pM to 10 pM, e.g. the compounds Example No. 2 and 

No. 3-2 described hereinbelow. 

Compounds of the present invention are aJso good inhibitors of the IGF-tR (msulin Hke growth 

factor receptor 1) and are therefore usefuf in the treatment of IGF-1R mecf.ated diseases for 

example such diseases indude 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 ttle Invention as inhibitors of IGF-IR tyrosine kinase activity can be de111011Strated using a 

cellular .. capture ELISA•.tn this assay the activity of the compounds of the invenHon against 

Insulin-like growth factor I (lGF-1) induced autophOsphorylation of the IGF-JR is determined. 

The compounds of formula I and their pharmaceutically acceptable salts exhibit valuable 

phannacological properties when tested in vitro in cell-free kinase assays and In cetlular assays, 

and are therefore useful as pharmaceuticals. In particular, the compounds of the iwention are 

Inhibitors of Anaplastic Lymphoma Kinase (ALK), and are useful as pharmaceuticaJs to treat 

COflditions caused by a malfunction of signal cascades connected with Anaplastic Lymphoma 

Kinase, in particular tumors as described hereinbelow. 

ALK-medlated signaling could play a role in the development and/or progression of a number of 

common solid tumors (Pulford, K., et al., J. Cell. Physlol. 2004 Jun;199{3).:33Q-58). The 
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compounds of the present invention also exhibit powerful inhibition of the tyrosine kinase activity 

of anaplastic lymphoma kinase (AU<) and its fusion proteins, particularty the fusion protein of 

NPM-ALK . This protein tyrosine kinase results from a gene fusion of nucleophosmin (NPM) and 

the anaplastic lymphoma kinase (AU(}. rendering the protein tyrosine kinase activity of ALK 

ligand-independent NPM-ALK plays a key role in signal 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-Hoclgkin's lymphomas (NHL}, 

specifically in ALK+ NHL or Alkomas, in inflammatory myofibro~lastic 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. Furthennore, NPM-ALK transduced bone marrow 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 PJ3K pathways 

and, in addition, STAT5 has been shown to be phosphorylated by NPM·ALK. In addition 

to NPM-ALK, other gene fusions have been identified in human hematotogical 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 classical T cetl or null ALCL, 

AL~ DLBCL and inflammatory myofibroblastic ~ors. Cl TCL-ALK is also thought to play a 

role in the patnogenesis of large B-cell lymphomas. 

Furdler, the ALK fusion protein CL TC-ALK is associated with diseases that indude 
dassical T cell or null ALCL. ALK+ DLBCL and inflammatory myofibroblastic tumors. 
CL TCL-ALK is also thought to play a role in the pathogenesis of large 8-cell 
lymphomas. 
Aberrant activity of ALK is invotved in the development of brain tumors and 

overexpression of ALK has been reported in neuroblastomas and several cell iines 

derived from neural tissue. ALK-mediated signaling could play a role in the 

development and/or progression of a number of common solid tumors (Pulford, K., et 

al., J. Cell. Physiol._ 2004 Jun;199(3):330-58). 

The inhibition of ALK tyrosine 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 <!ascribed in J. Wood et al. Cancer Res. §Q, 2178-2189 (2000). In vitro 

enzyme assays using GST-ALK protein tyrosine kinase are perfonned in 96-well plates as 



-23-

a filter binding assay in 20 mM Tris·HCI, pH= 7.5, 3 mM MgCI2 , 10 mM MnCI:z,. 1 mM DTT, 

0.1 ~Ci/assay(=30 JJI) [y-33pj-ATP, 21JM ATP, 3tJg/ml poly {Giu. Tyr 4:1) Poty-EY (Sigma 

P-0275), 1 % DMSO, 25 ng ALK enzyme. Assays are incubated for 10 min at ambient 

temperature. Reactions are terminated by adding 50 1-11 of 125 mM EDTA. and the reaction 

mixture is transferred onto a MAIP Multiscreen plate (Millipore, Bedford, MA, USA), 

previously wet \Nith methanol, and rehydrated for 5 min with H;P. Following washing (0.5 

% H3P04), plates are counted in a liquid scintillation counter. IC50 values are calculated by 

linear regression analysis of the percentage inhibition. Compared with the control without 

inhibitor, the mmpounds offormula I inhibit the enzyme activity by 50% (ICso). for 

example in a ooncentration of from 0.001 to 0.5 pM, especially from 0.01 to 0.1 f.i.M. 

The compounds of formula I potently inhibit the growth of human NPM-ALK overe:xpressing 

murine BaF3 cells (DSMZ Deutsche Sammlung von Mikroorganismen und Zellkulturen GmbH, 

Braunschweig, Germany). The expression of NPM-ALK is achieved by transfecting the BaF3 

ceJIIine with an expression vector pCineo TM {Promega Corp., Madison WI, 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 obtain proliferative signal 

through NP~ALK kinase. Putative inhibitors of the NPM--ALK kinase therefore abolish the 

growth signal and result in antiproliferatlve actMty. The antiproliferative activity of putative 

Inhibitors of the NPM-ALK kinase can however be overcome by addition of IL-3 which provides 

growth signals through an NPM-ALK independent mechanism. [For an analogous cen system 

using FL T3 kinase see E Weisberg et al. Cancer CeU; 1. 433-443 (2002)]. The Inhibitory activity 

of the compounds of fonnula I is detennined, briefly, as follows: BaF3-NPM-ALK ceDs 

(15,000/microtitre plate well) are transferred to 96-wetl microtitre plates. The test compounds 

(dissolved in dimethyl sulfoxide (DMSO)] are added in a series of concentrations (dilution series) 

in such a manner that the final concentration of DMSO is not greater than 1 % (v/v). After the 

addition, the plates are inrubated for two days during which the control cultures without test 

compound are able to undergo two cell-dMsion cycles. The growth of the BaF3-NPM-ALK cells 

is measured by means of Yopro m staining [T ldziorek et al. J. lmmunol. Methods; 185: 249-258 

(1995)): 25 ~~of lysis buffer consisting of 20 mM sodium citrate, pH 4.0, 26.8 mM sodium 

chloride, 0.4% NP40, 20 mM EDTA and 20 mM is added to each well. Cell lysis is completed 

within 60 min at room temperature and total amount of Yopro bound to DNA is determined by 
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measurement using the Cytoftuor 11 96-well reader (PerSepttve Biosystems) with the following 

settings: Excitation (nm) 485/20 and Emission {nm) 530/25. 

ICoo values are determined by a computer-aided system uslng the formula: 

I~ = [(AB~ - ABSsla!t)/(ABS~~rg~ -ASS..)] x 100. (ABS = abs01ption) 

The IC60 value In those experiments is gM3n as that ooncentratlon of the test compound in 

question that results in a cell count that is 50% lower than that obtained using the control 

without inhibftor. The compounds of formula I exhibit inhibitory activity with an JCij(J in the range 

from approxlmatefy 0.01 to 1 J.LM. 

The antiprollferative action of the compounds of formula I can also be detennlned In the human 

.KARPAS-2991ymphoma cell line {OSMZ Deutsche Sammlung von Mikroorganismen und 

Zellkulturen GmbH, Braunschweig, Gennany) [described in WG DirKs et al. lnl J. Cancer 100. 

49--56 (2002)] using the same methodology described above for the BaF3-NPM-ALK cell line. 

The compounds offoonula I exhibit inhibitory activity with an lCs, In the range from 

approximately 0.01 to 1 )JM. 

The action of the compounds or forroola I on autophosphorylation of the AlK can be 

detennined !f1 the human KARPAS-299 tymphoma cell line by means of an immunoblot as 

described in WG Dirks et at lnl J. Cancer 100,49-56 (2002). In that test the compounds 

of formula I exhibtt an lCso of approximately from 0.001 to 1 pM. 

Among the compounds of formula I, 2-[5-dlloro-2-(2-meUloxy--4-morphotin-4-yl­

phenytamino }-pyrimidin-4-ylamino}-N-methyt-benzamlde Is an espedalty potent ALK 

inhibitor, in that this compound inhibits the grawlh of the BaF3-NPM-ALK cells with an ICso 

of 97 nM. Further specifically preferred compounds that inhibit the tyro~ne 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, an of 

which are having an ICso within the range from <0.5 to 200 nM. 

For the above uses In the treatment of neoplastic cftSeases and immune system disorders the 

required dosage wlll 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 
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obtained systemically at daily dosages of from about 0.1 to about 100 mglkg body weight An 

indicated daily dosage In the larger mammal, e.g. humans, is in the range from about 0.5 mg to 

about 2000 mg. conveniently admiflistered, for example, in divided doses up to four times 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 fonn of injectable solutions or suspensions, enteraDy, preferably 

orally, for example in the form or tablets or capsules, fopicafty. e.g. in the form of lotions. gels, 

ointments or creams, or in a nasal or a suppositcxy form. Phannaceutical compositions comprising 

a compound of the invention in association wtth. at least one phannaceuticaf acceptable earner or 

cfi)uent may be manufactured In conventional manner by mixing with a pharmaceutically 

acceptable carrier or dUuent Unit dosage forms for oral administration contain. for example, from 

. about 0.1 mg to about 500 mg or active substance. Topical administration is e.g. to the skin. A 

further form of topical administration is to the eye. 

The pharmaceutical compositions of the present Invention are prepared In a manner known per 

se, for example by means of conventional mixing, granulating, coating, disso!ving or lyophilfzing 

processes. 

Preference Is given to the use of solutions of the active ingredient, and also suspensions or 

dispersions, especially isotonic aqueous solutions, dispoo;k>ns or suspensions which, for 

example in the case of tyophHlzed compositions comprising the acttve tngredient alone or 

togettler With a earlier-, for example mannltot, can be made up before use. The phannaceutical 

compositions may be sterilized and/or may comprise excipients, for example preservatM!s. 

stabiriZers, wetting agents and/or emutsmers, solubifrzers, salts for regulating osmotic pressure 

and/or buffers and are prepared in a manner known per se, for example by means of 

conventional dissolving and lyophilizing processes. The said solutions or suspensions may 

comprise viscosity-increasing agents, typically sodium carboxymethylcellulose, 

carboxymethylcellulose, dextran, polyvinylpyrrolidone, or gelatins, or also solubilizers, e.g. 

Tween 808 
(polyoxyethyfene(20)sorbttan mono-oleate). 

Suspensions in oil comprise as the oil component the vegetable, synthetic, or serrn-synthetic 

oils customary for injection purposes. In respect of such, special mention may be made of fiquid 

fatty add esters that contain as the acid component a fang-chained fatty add having from 8 to 
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22, especially from '12 to 22, carbon atoms, for example lauric acid. trldecyllc acid, myristic acid, 

pentadecylic add, palmitic acid, margaric acid, stearic add, arachidic add, behenic add or 

corresponrling unsaturated acids, for example oleic add. elaiOic add, erucic acid, brassidic acid 

or Tmole!c acid, if desired with the addition of antioxidants. for example vitamin E, P-carotene or 

3,5-dHert-butyl-4--hydroxytoluene. The alcohol component of these fatty acid esters has a 

maximum of 6 carbon atoms and is a monovalent or polyvalent, for example a mono-, di- or 

trivalent, alcohol, for example methanol, ethanol, propanol, butanol or pentanol or the isomers 

thereof, but especialty glycol and glycerol. As fatty acid esters, therefore. the following are 

mentioned: ethyl oleate, isopropyl myristate. Isopropyl palmitate, "'Labrafil M 2375n 

{polyoxyethylene glycerol), •Labrafil M 1944 CS"' (unsaturated potyglycolized glycerides 

prepared by alcoholysis of apricot kernel oil and cooslsting of glycerides and polyethylene gtycol 

ester), •LabrasoJ• (saturated polyglycolfzed gtycerides prepared by alcoholysis of TCM and 

consisting of glycerides and polyethylene gtycol ester, an avaijable from Gattefosse, Fran~). 

and/or •Miglyoi81Z" (triglyceride of saturated fatty acids of cha'n lengtll Ca to C12 from HOis AG, 

Germany), but espedally vegelable oils such as cottonseed oil, almond oil, olive oil, castor oil, 

sesame oil, soybean oil and more especially groundnut oil. 

· The manufacture of Injectable preparanoos is usually carried out under stenle condltioos, as is 

the fiRing, for example, into ampoules or vials, and the sealing of the containers. 

Phannaceutical compositions for oral administration can be obtained, for example, by 

oombining· the active ingredient with one or more solid carriers, ff desired granulating a resulting 

mixture, and processing the mixture or granules, If desired or necessary, by the inclusion of 

additional excipients, to form tablets or tabiet cores. 

Suitable carriers are especially fillers, such as sugars, for example lactose, saccharose, 

mannitol or sorbitol, cellulose preparations, and/or calcium phosphates, for example trfcaldum 

phosphate or calcium hydrogen phosphate, and also binders, such as starches, for example 

com, wheat, rice or potato starch, methylcellulose, hydroxypropyl methylcallulose, sodium 

carboxymethyfcellulose, and/or po4yvinylpyrrolidone, and/or, if desired, d!slntegrators, such as 

the above-mentioned starches, also carboxymethyl starch. crosslinked polyvinylpyrrotldone, 

alginic add or a salt thereof, such as sodium alginate. Additional excipients are espedally flow 

condffioners and lubricants, for example silidc acid, talc, stearic acid or salts thereof, such as 

magnesium or calcium stearate, and/or pofyethy1ene glycol, or derivatives thereof. 
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Tablet cores can be provideq with suitable, optionally enteric, coatings through the use of, inter 

alia, concentrated sugar solutions which may comprise gum arabic, talc, polyvlnylpyrrofidone, 

polyethylene glycol and/or titanium dioxide, or coating solutions in suitable organic solvents or 

solvent mixtures, or, for th8 preparation of enteric coatings, solutions of suitable cenulose 

preparations, such as acetylcellulose phthalate or hydroxypropytmethylcelluiose phthalate. Dyes 

or pigments may be added to the tablets or tablet coatings, for example for identification 

purposes or to indicate different doses of active ingredient 

Phannaceutical compoSitions for oral administration also lndude hard capsules consisting of 

gelatin, and also soft, sealed capsules consisting of gelatin and a plasticizer. such as glycerol or 

sorbitol. The hard capsules may contain the active lngre<f~ent in the form of granules, for 

exam~e in adml:xture w«h fillers, such as com starch, binders, and/or glidants. such as talc or 

magnesium stearate. and optionally stabilizers. In soft-capsules, the active ingredient is 

preferably dissolved or suspended in suitable liquid excipients, such as fatty 01ls, paraffin otl or 

lquid polyethylene glycols or fatly add esters of ethylene or propylene glycol, to which 

stabilizers and detergents, for example of the polyoxyethy1ene sorbitan fatty acid ester type, 

may also be added. 

Pharmaceutical composffions suitable 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 trigfycerides, paraffin hydrocarbons, 

polyeth)iene glycols or higher alkanots. 

For parenteral administration, aqueous solutions of an active ingredient in water-soluble form, 

for example of a water-~uble salt, or aqueous injec6on suspensions that contain viscosity­

increasing substances, for example sodium carboxymethyk::ellulose, sorbitol and/or dextran, 

and, If desired, stabiflzers. are especially suitable. The active Ingredient, optionaHy together with 

excipients, can also be in the form of a lyophilizate and can be made tnte- a solution before 

parenteral administration by the adartion of suftable solvents. 

Solutions such as ara used, for example, for parenteral administration can also be emp~yed as 

infusion solutions. 
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Preferred preservatives are, for example, antioxidants, such as ascorbic add, or microbicides, 

such as sorbic acid or benzoic acid. . 

The compounds of the invention may be administered as the sole active ingredient or together 

with other drugs usefuJ against neoplastic diseases or useful in immunomodulatlng regimens. 

For example, the agents of the invention may be used in accordance with the Invention In 

combination wittl pharmaceutical compositions effective in various diseases as described 

above, e.g. with cyclophosphamide, 5-fluorouracil, fludarabine, gemcitabine, cisplatinum, 

carboplatln, vincristine. vinblastine, etoposide, irinotecan, paclitaxe\, docetaxet, rituxan, 

doxorubidne, gefitlnib, or lmatinib; or also with cyctosporins, rapamycins, ascomycfns or their 

immunosuppressive analogs, e.g. cydosporin A. cyclosporin G, FK-506, si~imus or 

everolimus. corticosteroids, e.g. prednisone, cyclophosphamide, azathioprene, methotrexate, 

gold salts, sulfasalazine, antimalarials, brequinar, leflunomide, mizoribine,_ mycophenolic acid, 

myoophenolate, mofetil, 15-deoxysperguallne, Immuno-suppressive monoclonal antibodies, e.g. 

monoclonal antibodies to leukocyte receptors, e.g. MHC, CD2, C03, CD4, C07, C025, CD28, 

CD40, CD45, CD58. CD60, CD86, CD152, CD137, CD154,1COS, LFA-1, VLA-4 or their 

rgands, or other immunomodulatory compounds, e.g. CTl.A4lg. 

In acoordance with the foregoing, the present invention also provides: 

(1) A oompound 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 py1)-pipericfin-1-yl]-phenyi}-N•4 • -{2-{propane-2-sulfonyf}i>henyl}-pyrimldine-2.4-diamine, for 

example for use in any of the particular Indications herelnbefore set forth; 

(3) a pharrnacelJtical composltjon, e.g. for use In any of the Indications hereln before set forth, 

comprising a compound of the invention as active ingredient together with one or more 

pharmaceutically acceptable diluents or caniers; 

( 4) a method for the treatment of any particular indication set forth hereinbefore In a subject tn 

need thereof which comprises administering an effective amount of a compound of the Invention 

or a pharmaceutical composition comprising same; 

(5) the use of a compound of the invention for the manufacture of a medicament for the 

treatment or prevention of a disease or condition in which FAK and/or ALK and/or ZAP-70 and/or 

IGF-l activation plays a role or is impJicated, preferably ALK; 
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(6) the method as defined above under (4} comprising co-administration, e.g. concomitantly or 

in sequence, of 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 

fndications set forth hereinbefore; 

(7) a combination comprising 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 a medicament for the treatment 

or prevention of a dlsease which responds to inhlbffion of the anaplastic lymphoma kinase; 

{9) the use according to (8), wherein the disease to be treated is selected from lymphoma, 

anaplastic Jarge-ceJIIymphoma, norHiodgkin's lymphomas, Inflammatory myofibroblastic 

tumors and neuroblastomas; 

(10) the use according to (8) or (9), wherein·fhe oompound is 2-[5-dlloro-2-{2-methoxy-4-

morphofn-4-yt-phanyfamino)-pyrlmidirl-4-ylamino}-N-methyl-benzamide or 5-Chloro-N*2*-{2-

methoxy-4-[4-( 4-methyf-plperazm-1-yt)-piperidln-1-yfJ-phenyi}-W4*-[2-{propane-2-sulfonyJ)­

phenyl}-pyrimidine-2,4-dlamine or a phannaceuticaTiy acceptable salt thereof, or any of the the 

compounds deseribed heretnafter in the examp~ or a pharmaceutically acceptat>Je salt of any 

one of these; 

(11) a method for the treatment of a disease which responds to Inhibition of the anaplastic 

tymphQma kinase, especially a disease salected from anaplastic large-cell lymphoma, non­

Hodgkin's lymphomas, inflammatory myoflbroblastic tumors and neuroblastomas. comprising 

administering an effective amount of a compound of fhe invention, especially 2-[5-chloro-2-(2-

methoxy-4-morphoHn-4-yJ-pheny1amino}-pyriml<fin-4-ytamino]-N-methyl-benzamide or 5-Chloro­

N?-{2-methoxy-4-{4-( 4-methyl-piperazin-1-yl}-plper1dln-1-yf]-phenyi}-N*4* -[2-{propane-2-

sutfonyl)-phenyf]~pyrimldine-2,4--diamine or a phannaceuticaUy acceptable salt thereof. 

Additionally preferred a compound according to the present Invention that is usefuf as herein 

before described is a compound spedfically mentioned in the examples. 

Additional specifica.lry preferred compounds according to the present invention that are useful 

either as F AK inhibitor, as ALK Inhibitor or for inhibition of both and which may be prepared 

essentially according to the methods described hereinbefore are the following: 

2-[5-c:hlorr>-2-{2-methoxy4-morpholln-4-y~hanylamino )-pyrimidln-4-ylamino].!N-methyl­

benzamide, 
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N2
-{ 4-[1 .41Biprperidinyl-1 '-yl-2-methoxy-phenyl)-5-chloro-~ {2-(propane-1-sulfonyl)-phenyO­

pyrimidlne-2 ,4-diamine, 

2-{5-Chloro-2-{2-methoxy-4-( 4-methyl-plperazin-1-y1}-phany1amino ]-pyrlmldln-4-ylamino}-N­

isopropyi-benzenesuffooamide,. 

2-{5-Bromo-2-(2-methoxy-5-morphofin-4-yt.-phenylamino}-pyrimidirr4-ylamlno]-N-methyl­

benzenesulfonamide 

2-{2-{5-(1-Acetyl-piperidi n-4-yloxy}-2-methoxy-phenylamlno]-5-bromo-pyrimidin-4-ylamlno}N­

methyl-benzenesutfonamide, 

N-{5-Bromo-2-(2,5-dirnethoxy-phenylamlno )-pyrimrdin-4--yi]-N-( 4-morpholin-4-yl-phenyf}­

methanesuttonamide, 

5-Bromo-N-4--{ 4-fluoro-phenyi)-N"T -{2--methoxy-4-morpholin-4-yf-phenyl)-pyrimidi n·e-2,4-

diamtne, 

2·{5-Chlorcr2-{2-rnethoxy-4-pff)erazln-1-yt-phenylamino)-pyrimidin-4-ytamlno]-N-methyl­

benzenesulfonamkie. 

2-{5-Bromo-2-{5-ftuoro-2-methoxy-phenytamino }-pyrimJdin-4-yiam!no]-N-methyl­

benzenesurfooamide, 

2-[5-Chloro-2-{5-fiuoro-2-methoxy-phenylamfno }-pyrimldln-4-ylamino]-N-IsobutyJ­

benzenesulfonamide, and 

2-{5-Chloro-2-{2-methoxy-5-{4-meth)1-plperazin-1•ylmethyt}-phenylamino]-pyrimidin-4-y1amlno}-­

N-methyl-benzenesulfonamide, 

!H:hloro-N"'7 -{2 -methoxy-4-{ 4-( 4-methyl-piperazin-1-yf)-piperid1n-1-yf}-phenyl}-N"'4* -[2-

{propane-2--sulfonyl}phenyij-pyrimidine-2,4-<tiamine. 

The invention also provides a compound of formula 2-{5-Chloro-2·[4-{3-methylamlno-pyrrolkUn-

1-yl}-phenylamino]-pyrimidin-4-ylamino}-N-isopropyJ-benzenesulfonamide 

The Invention also provides a compound of formula ~ChlorcrN*Z*-{2-methoxy-4-{4-{4-methyl­

piperazin-1-yl)-piperidin-1-yf]-phenyf}-N* 4* -[2-{propane-2-sulfunyl}-pheny!J-pyrimidine-2,4-

dlamine 

The following Examples serve to Illustrate the invention without ~mltlng the invention in its 

scope. 
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AcOH =acetic acid, ALK =anaplastic lymphoma kinase, ATP =adenosine 5'-triphosphate, 

brine= saturated sodium chloride soll.itlon, BSA =bovine serum albumin, DIAD:: dilsopropyl 

azodicarboxylate, DIPCOI = N,N'-diisopropylcarbodiimid. DMAP = 4-dlmethytamlnopyridine, 

DMF = N,N-dimethylfonnamide, OTT= 1 ,4-dithio-O,L-threitol, EDTA =ethylene dlamine 

tetraacetic add, Et = ethyl, EtOAc = ethyl acetate, EtOH = ethanol, Eu-PT66 = LANCE ™ 

europium-W1 024-labeUed antf-phosphotyrosine antibody (Perkin Elmer), FAK = Focal Adhesion 

Kinase, FRET= ftUOfescence resonanee energy transfer, HEPES = N-2-hydroxyethyl­

piperazine-N'-2-etllanesulfonic acid, HOAt = 1-hydroxy-7--azabenzotriazole, Me ::::t methyl, RT­

PCR =reverse transcription polymerase chain reaction, SA-(SL)APC = Streptavldin conjugated 

to SUperUghtTM aftophycocyanln (Perkin Elmer}. subst =substituted, TBTU"" 0-{benzotriazol-1-

yl)-N.N,N',N'-tetramethylammonium tetrafluoroborate, THF = tetrahydrofuran. 

Example 1: 2-f2-f2.5-Dimethoxy-OhenV1amlno }5-nltro-pyrtmldin±ylamlnoJ-N-rnethy!­

benzenesutfonamlde 

To a solution of 2-{2-ctrloro-5-nltro-pyrirnidin-4-y!arnlno }-N-methyt....benzenesuifuoamlde 

(100 mg, 029 mmol) in EtOH (3 mL), 2,5-<jimetho.xyaniflne (49 mg, 0.32 mmol) Is added at 

room temperature. The mixture Is heated at 78"C for 5 h. The solvent Is evaporated, and the 

mixture is purified by reverse phase HPLC to give the tJt:le product in. 

Rf = 0.47 (11-hexane: ethyl acetate= 1:1 ). 1H-NMR (400 MHz, CDCI3), 6 {ppm): 2..36 (d, 3H), 

3.57 (s, 3H), 3.73 (s, 3H}, 6.72 (d, 1H), 6.99 {d, 1H), 7.17 (s, 1H), 7.35 (t, 1H), 7.4-7.8 (m,1H), 

7.63 (d. 1 H), 7.81 (d. 1 H). 8_0-82 (m. 1 H). 9.13 (s, 1H}, 9.41 (br.s, 1 H), 11.0 (s, 1 H). 

Preparation of 2-(2-dlloro-5-nltro-PVJimldfn±VIamino }:N-methyl-benzanesutfonamlde: 

2,4-Dichloro-5--nitro-pyrimidine (1.94 g, 1 0 mmof) and 2~amino--N-meth)4-benzenesulfonamide 

(1.86 g, 10 mmol) are dissolved in CHCh (30 ml}. "fhe reaction mixture is heated at 61 oc for 2 

h. The solvent Is evaporated and the residue is washed with ether to give the title product. 
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Rf = 0.5 (n-hexane : ethyl acetate :;: 1:1 ). 1H-NMR (400MHz., CDCis), o (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, 1H), 9.21 (s, 1H), 11.2 (s, 1H). 

Example 2: 2-[5-Bromo-2-(2,4-dimethoXV:Qheovlaml no l:Pvrimidin-4-vlaminol-N-rnethy!­

benzenesulfonamide 

To a solution of 2-{S.brorT'I()-2-chloro-pyrimidin-4-ylamino )-N-methyl-benzenesulfonamlde 

(300 mg, 0.79 mmol), 2,4-dimethoxyanHine (181.5 mg, 1.18 mmol) in ethanol (3 mL), 1 N 

hydrochloric acid (0.03 mL) is added and stirred 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, dr1ed over magnesium sulfate, 

and evaporated in vacuo. The residue is purified with silica gel column chromatography (n­

hexane: ethyl acetate= 5:1 to 1:1) to afford the title compound. 
1H-NMR (CDCb). o (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), 264 

{d. 3H). Rf(n-hexane: ethyl acetate= 1:1): 0.31. 

Preparation of 2-(&-bromo-2--chloro-ovrimidin-4-ylamino>-N-mettwt-benzenesulfonamide 

A solution of 5-bromo-2,4-dichloropyrimidine (684 mg, 3. 0 rnmot) and 2-amlno-N-mefhy\­

benzenesulfonamide (559 mg. 3.0 mmol) In N,N-dimethytformamide {10 ml) containing 

potassium carbonate {830 mg, 6.0 mmol) is stirred at room temperature for 23 hours. Saturated 

aqueous ammonium chloride is added and the- mixture is poured Into water and extracted twioo 

with ethyl acetate. The organic layer is washed with brine, dried over sodium suffa1e, and 

evaporated in vacuo. The residue ts purffied wfth silica gel column chromatography {n-hex.ane­

ethyl acetate gradient) to afford the title compound as a slightly yellow solkt. 
1H-NMR (COOs}. o {ppm): 2.67 {d, 3H), 4. 79 (q, 1 H), 7.26 (s, 1 H), 7.29 (ddd, 1 H), 7.66 (ddd. 

1H), 7.95 (dd, 1H}, 8.37 (s, 1H), 8.48 (d, 1 H), 9.52 (s, 1 H). Rf (n-hexane: ethyl acetate"' 10:3): 

0.33. 
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Exampls3: 

The following 2-{5-bromo-2-( subst. phenylamino )-pyrimidin-4--ylamlno]-N--methyl-benzene­

sulfonamides are prepared from 2-(5-bromo-2-chloro-pyrimidln-4-ylamlno)-N-methyt­

benzenesutfonamide and the corresponding aniline foHowlng the procedure of Example 2: 

Br~ A:N I 0 H< I .A~ 
HN,t~ I s Rx 

If -:/"' 
o I 

~ 

ExpiNo. Rx Rf (solvent) 1H-NMR (400MHz), o (ppm) 

orMS 

CDCb; 2.64(d, 3H), 4.48-4.40(m, 1 H). 6.78(d.1H). 

3-1 (ry 0.48 6.87(bs, 1H), 6.99(dd, 1H), 6.82(s, 1H),7.54(ddd, 1H), 

f' {n-he.xane: 7.79{d, 1H}. 7.97(dd, 1H), 8.2.8{s, 1H}, 8.32{dd, 1H), 

Ac0EF1:1) 9.07(s, 1K) 

CDCI3; 2.25(s. 3H), 2.33(s, 3H), 2..63(d, 3H), 4.53-

3-2 cl~ 0.58 4.45(m, 1H), 6.61 (bs, 1H), 6.99(dd, 1 H), 7.04(s, 1H), 

A (n-hexane: 7.18(ddd, 1H), 7.43(ddd, 1H), 7.56(d, 1H), 7.92(<ld, 

Me 
Ac0Et=1:1) 1H), 8.19(s, 1H), 8.41(dd, 1H), 9.08(s, 1H} 

CDCia: 2.23(s, 3H), 2.62(d, JH). 3.69(s, 3H), 4.53-

ff 0.30 3-3 4.44(m, 1H), 6.62(dd, 1H), 6.69(bs. 1H}, 7.10(d, 1H), 

Ill {n-hexane: 7.19(dd, 1H), 7.48(d. 1H). 7.51(dd, 1H}, 7.93{dd, 1H}, 

Ac0Et=1:1) 8.22(s, 1H), 8.44(dd, 1H). 9.09(s1, 1H) 

~ 
COCh: 2.32(s, 3H). 2.63(d, 3H). 4.45-4.44(m, 1H). 

3-4 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), 8.25 (s, 1H). 8.39{d, 

Ac0Ef"'1:1) 1 H), 9.00(bs, 1 H) Me 
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CDCI3 : 2.33(s. 3H). 2.63(d. 3H). 3.87(s, 3H),4.46-. 

3-5 ~~ 0.39 4.44(m, 1H), 6.66(d, 1H), 6.71(s, 1H), 7.48(bs, 1H), 

h (n--hexane: 7.63-7.59(m. 1H). 7.97(dd,_1H), 8.05(d, 1H), 8.23 (s, 

Me Ac0Et=1:1) 1H), 8.44(d, 1H}, 8.92(bs, 1H) 

CDCb: 2.63{d, 3H), 3.90(s, 3H), 4.45-4.40(m, 1 H). 

3-6 &~ 0.27 6.9~.86(m, 2H), 7.0()..6.96(m. 1H}. 7.23-7.17 (m. 

(IHlexane: 3H), 7 .45(dd, 1 H), 7.50..7 .60(m, 2H), 7 .97(dd. 1 H), 
_&. 

Ac0Et=3:1) 8.22(d, 1 H), 8.26 (s, 1 H), 8.43(d, 1 H), 8.94(bs_ 1 H) 

CDCI3: 2.30{s, 3H), 2.63(d, 3H), 4.44-4.43{m, 1H). 

3-7 &Me 0.34 6.68 (bs, 1H), 7.()()..Q.68{rn. 1H), 7.23-7.17(m. 2H), 

(iJ-hexane: 7.46-7.43(m, 1H), 7.76(d, 1H), 7.93(dd, 1H). 8.22 (s. 
~ Ac0Et=3:1) 1H), 8.40(d, 1H), 9.01(bs, 1H} 

CDCb: 2.62(d, 3H), 2.81 (s., 3H), 4.07--3.98(m. 1H). 

3-8 &u, 0.12 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), 
.& Ac0Et=3:1) 7.35(dd,1H), 7.88{dd, 1H), 8.18(s,1H), 6.41{d,1H), 

9.19{bs. 1H) 

COCI3 : 2.62(d, 3H), 3.94(s, 3H), 4.49-4.43(m, 1H), 

3-9 ~ 
ou. 0.28 6.99-Q.OO (m, 3H), 7.18-7.23(m, 1H), 7.31-7.24(m, 

I .,.-::; (n-hex.ane: 3H), 7.63{bs, 1H), 7.93-7.86(m, 1H), 8.26--8.23(m, 
~ 

I 
A 

Ac0Et=3:1) 1H), 8.28 (s, 1H), 8.45(bs, 1H), 8.89(bs, 1H) 

CDC~: 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), 

I (n-hexane: 7.23--7.10{m, 1H). 7.46-7.36 (m,1H), 7.73 (d 1H), 
0 

Ac0Et=3:1) 7.92 (d. 1H), 8.21 (S. 1H), 8.38...a.46 (m. 1H}, 9.09 (bs, 

1H) 

Co 
CDC!;,: 263 (d, 3H), 4.15-4.10 {m,1H), 6.58 (bs, 1H). 

3-11 0.12 7.31-7.10(m, 4H), 7.53-7.49 (m, 1H). 7.71(d 1H). 7.95 

(n-hexane: {d, 1H). 8.30-8.23 (m, 1H). 8.26 {s, 1H), 8.45 (d, 1H), 

~ Ac0Et=3:1) 9.03 (bs, 1H) 
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Co 
COCI~ 2.09 {dd, 2H), 2.63 (d, 3H), 2.85(1, 2H). 2.96 (~ 

3-12 0.4 2H), 4.46-4.43 (m. 2H), 6.73 (bs, 1H), 6.99 {d. 1H), 

(n-hexan~ 7.09 (dd, 1H), 7.25-7.20(m, 1H), 7.52 (dd, 1H), 7.74 

Ac0Et=3:1) (d 1H), 7.92 (dd, 1 H), 8.22 (s, 1H), 8.42 (d, 1H), 9.02 

(bs. 1H} 

CcN 
CDC~: 2.63 (d, 3H), 4.63-4.64 (m. 1H), 7.11(d. 2H), 

3-13 0.33 7.18(dd, 1H), 7.42-7.34(m, 1H), 7.58-7.55(m. 1H), 

(AcOEt) 7.96(d, 1H), 8.07(s, 1 H), 8.19-8.1 O(m, 1 H), 8.24(s, 

1H), 9.15{s, 1H), 11.6--11.4(m, 1H) 

CDC6: 2.63(d, 3H), 3.88(s. 3H), 3.89(s, 3H), 4.47-

3-14 &OMe 0.28 4.41 (m, 1 H), 6.60(d, 1 H). 6.92 (dd, 1H), 7.64 {dd, 

(n-hsxane: 1H),7.6S-7.61(m,1H). 7.89{d,1H), 7.98(dd,1H), 
~ 

~Et=3:1) 8.26(s, 1 H), 8.43(d, 1 H), 8.95(s, 1H) OMe 

CDCls! 2..63{d, 3H), 3.66(s. 3H), 3.85(s, 3H}, 4.45-

3-15 J;ro~ 0.30 4.44{m, 1H), 6.48(dd,1H). 6.79(d,1H), 7.64(dd, 1H), 

..// 
(n-hexane: 7.97(dd, 2H), 8.26(s. 1 H), 8.44-{d, 1 H), 8.96{s, 1H) 

M Ac0Et=3:1) 

CDCI~~ 2.17(s, 3H}, 2.22(s, 3H}, 264(s, 3H), 2.63{d, 

3-16 a~ 022 3H). 4.46-4.44{m, 1H), 6.57(bs, 1H), 7.00(s, 1 H), 

(n-hexane: 7.17(dd,1H), 7.44-7.40{m,1 H), 7.44(s, 1H). 7.93(dd, 
~ 

Ac0Et=3:1) 1H), 8.19(s, 1H), 8.43(d, 1H), 9.06(s. 1H) Me Me 

CDCb: 2.22(s,3H), 263(d, 3H), 3.68(s, 3H), 3.89(s, 

3-17 ~ 0.46 3H). 4.52-4.47(m, 1 H), 6.51 (s,1 H), 6.74{s,1 H), 

.& (AcOEI) 7.12(s,1H), 7.16-7.12(m,1H), VKJ(dd, 1H). 7.91(dd, 

OMe 1H). 8.19{s, 1H), 8.42(d, 1H), 9.12(s, 1H) · 

~~ 
COCI3: 1.16{d, 6H), 2.25 {s, 3H), 2..62(d., 3H), 2.77{t, 

3-18 0.35 1H), 4.49-4.48(m, 1H), 7.00(s,1 H), 7.15(d,1 H), 7.41-

(n-hexane.: 7.37(m,1H), 7.49(d,2H), 7.54(dd, 1H), 7.92(dd, 1H), 

AcOEr-3:1) 8.21(s, 1H), 8.32(d. 1H), 9.02{s, 1H) 
- _ .. 
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cq<;h: 2.63(d, 3H), 3.13-3.10 (m, 4H}, 3.87(s, 3H), 

3-19 ~~ 0.23 3.89-3.86(m, 4H), 4.974.93(m, 1H), 6.41(dd, 1H), 

A (n-hexane: 6.52(d, 1 H), 7.24-7.22(m, 1H), 7.32(s,1 H), 7 .57{dd,1 H), 

(N) Ao0Et=1:1) 7.96(dd, 1H), 8.01(d, 1H), 8.14{s, 1H), 8.44(d, 1 H), 

8.98 (s, 1H) 

0 

COa3: 2.22(s, 3H), 2.64{d, 3H). 3.()()....3.2.97 (m, 4H), 

3-20 _a~ 0.36 3.76-3.74(m, 4H), 4.544.50{m, 1H), 6.64(d,1H), 

rN (n-hexane: 6.66(dd, 1H), 7.11(d,1K), 7.16{dd,1H). 7.37(d, 1H), 

0~ Ac0Et=1:1) 7.46(dd, 1H), 7.93(dd. 1H), 8.22(s, 1H), 8.42(d, 1H), 

9.09 (s, 1H) 

3-21 L( 
0 

0 
COCb: 2.33(s. 3H), 2.65(d. 3H). 3.60-3.45(m, 8H). 

3-22 ~ 0.27 4.53-4.49(m, 1H). 6.74(s, 1H), 7.11(d, 1H), 7..22-

0 (AcOEt) 7.18(m, 1H). 7.58--7.54(m 1H}, 7.94(dd,1H), 8.00{d. 

C) 1H). 8.22(s, 1H). 8.37(d, 1H), 9.13(s, 1H) 

C[)Cb: 1.24-1.08(m, 2H), 1.46-1.32(m, 2H),1.76-

3-23 fr 0.38 1.67{m, 2H), 1.98-1.90(m, 2H), 2.33(s, 3H), 2.64{d.. 

0 (AcOEt) 3H), 3.95-3.90(m, 1H}, 4.49-4.47(m, 1H}, 5.89-

0~ 
5.80(m, 1H), 6.66(s, 1H), 7.15(dd. 1H), 7.~7.31(m, 

.2H), 7.91(dd, 1H), 8.12(s. 1H), 8.23(s, 1H), 8.41(d, 

1H), 9.18{s, 1H) 

CDCI3: 2.35(s, 3K), 2. 71 (s., 3H), 3.07-2.73{m, 2H), 

3-24 p· 0.11 3.86-3.31(m. 6H), 6.85(s, 1H), 7.10(d. 1H), 7 .24-

0 (AcOEt) 7.19(m, 1H), 7.52~7.48(m, 1H), 7 .66-7.59(m. 2H), 

Q 7.93(d, 1H), B.OO(s, 1H), 8.27~8.21(m, 1H). 8.23{s. 

1 H), 9.11 (s, 1 H) 



CDC!:J: 252(d, 3H), 2.62(s, 3H}, 4 .36-4.32(m, 1H), 

~25 1) 0.5 6.74{s, 1H), 6.87(d, 2H), 7.00-£.91(m. 2H), 7.0~ 

I~ (n-hexane: 6.97(m, 2H}, 7 .38(dd. 2H), 7.86(dd, 1 H). 7.98(s, 1 ~). 

/Ill 
~ Ac0Et=1:1} 8.23(s, 1H), 8.28(d. 1H), 9.04(s, 1H) 

o_o~ 
COC6: 1.62-1.34(m, 6H), 2.13(s, 3H), 2.56(d, 3H), 

3--26 0.45 3.01-2.87(m, 4H), 4.54-4.3B(m, 1H), 6.59(s, 1H). 

(n-hexane: 6.69-6.59(m, 1H), 7.02(d, 1H), 7.10-7.07(m, 1H), 

Ac0Et=1:1) 7.37(dd, 1H), 7.84{dd, 1H}, 8.15{s, 1H), 8.34(d, 1H), 

9.01(s, 1H) 

CDCb: 2.32(s, 3H). 2.68(d, 3H), 3.75{s, 3H), 4.37-

3-Zl ~ 0.45 4.44(m, 1H). 6.n-6.73{m, 1H). 6.89-6.82(m 1H), 
I 
~ (n-hexane: 6.97-6.91(m, 2H), 6.96(d , 1H), 7.20(dd, 1H), 7 .25-

I~ 
Ac0Et=1 :1) 7.24(m, 1H), 7.33-7.29{m, 1H) 

b 
OMe 

~ 
CDC6: 2.34(s. 3H), 2.64(d, 3H), 3.81(s. 3H), 4.57-

3-28 0.35 4.50(m. 1H). 6.76(bs, 1H}, 6.9-1-6.84{m, 41H), 7.04(d. 

(n-hexane: 1H}. 7.83(dd, 1H), 8.06(d, 1H), 8.19(dd, 1H), 8.23(s, 

Ac0Et=1 :1) 1 H). 9.00(s, 1 H) 
(No 

CDC!,: 1.50(t., 3H), 2.62 (d, 3H),4.17(dd, 2H). 4.51-

3-29 ~ 
oet 0..45 4.44(m. 1H), 6.95-6.89 (m, 2H), 6.94(d, 1H}, 7.16 (dd, 

I 
~ (n-hexane: 1H), 7.31-7.23(m, 5H), 7.67(s, 1H), 7.11(dd, 1H}, 

~ 

I 
~ 

Ac0Et=1: 1} 7.23(d, 2H), 7.65(s. 1 H), 7.88(dd, 1H), 8.28-8.23{m, 

1H). 8.28(s, 1 H). 8.43(s , 1H), 8.89(s, 1H} 

CDC\s: 1.49(t, 3H), 2.63{d, 3H), 3.85(s, 3H), 4.16(dd, 

3-30 ~ 
00 

0.45 2H}, 4.55-4.48(m, 1H), 6.81 (dd, 1H), 6.95--6.91(m, 
I 

, ~ 
~ (n-hexane: 3H), 7.11(dd, 1H), 7.23{d, 2H), 7.55(s,1H). 7.90-

()Me ..-:;; Ac0Et=1:1) 7 .88(m. 1 H). 8 .28-8. 26(m. 1 H), 8.27(s, 1 H), 8.39(s, 

1 H). 8.90(s. 1 H) 

Co 
H-NMR : (CDC!,) 1.83-1.72 (4H, m), 2.63 (3H, d), 

3-31 0.29 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, 

Ac0Et=1 :1) dd), 7.45 (1H, dd), 7.59 {1H, dd), 7.92 (1H, d). 8.20 

(1H, s), 8.4.2 (1H, d), 9 .08 (1H, br.s). 
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DMSO-d8: 2.43(s, 3H), 2.80-2.82(m. 4H). 3.61-3.64 

3-32 ho' 0.3 (m. 4H), 3.75(s,3H). 6.62(dd, 1 H), 6.93(d, 1H), 7.46(d, ~ 

rH (n-hexane: 1H), 7.54(dd, 1 H), 7. n(dd, 2H), 8.14{bs, 1 H), 8.32(s, 

0~ AcOH=1:1) 1H), 8.36-8.30(m, 1H). 9.14(bs, 1H) 

DMSO-de: 1.59-1.68(m, 2H), 1.8&-1.98(m, 2H), 2.13-

3-33 ¢'0, 0.61 2.25(m,2H), 2..19(s, 3H). 2.43{s, 3H), 2.60-2.70{m. 
..-:; {MeOH: 2H), 3.75(s, 3H), 4.32-4.40(m, 1H), 6.51(dd. 1H), 

00~ CH2CI2=1: 6.64{d, 1H), 7.20(dd, 1H), 7.39(d, 1H), 7.75(dd. 1H), 

1} 7.70-7.78{s, 1H), 8.22(s, 1H), 8.26(s, 1H), 8.36-

8.41(m. 1H), 9.22(s, 1H) 

cP~ 
CDCh: 2.11(s, 3H), 2.68(d, 3H), l-76-2.83(rn, 2H), 

3-34 ~ 0.17 2..89-2.97(m, 2H}, 3.47-3.55(m, 2H), 3.58-3.66(m, 
,.-:; 

(AcOEt) 2H), 3.86(s, 3H), 4.70-4.78(m, 1H), 6.53{dd, 1H), 

All/ 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(bs, 1H) ¢;0, OM~: 2.40-2.48(m, 7H), 2.63(t, 2H), 3.5o-3.58(m, 

3-35 0.22 4H), 3.77(s., 3H). 3.91(1, 2H), 6 .60{dd, 1H), 6.93(d, 

(AcOEt 1H), 7.28(dd, 1H), 7.56(d, 1 H), 7.60(dd, 1H), 7.75-

0 
only) 7.80(m, 1H), 7.80(dd, 1H), 8.10(s, 1H), 8 .35(s, 1H), 

8.40(d, 1H), 921{s, 1H) 

3-36 0.4 DMS~s: 2.43(s, 3H), 7.03-7.08(m. 1H), 7.21-qF (n-hexane: 7.23(m.1H), 7.25-7.36(m,1H), 7 .47-7.57{m,2H), 
~ 

f 
Ac0Et=1:1) 7.74-?.n(m, 2H), 8.28(s, 1H), 8.35(d, 1H), 9.09(s, 

1H), 9.24(s, 1H) 

3--37 qa 0.4 CDCb: 2.64(d, 3H}, 4.53-4.54(m, 1 H), 6.88-8.93(m, 

(n-hexane: 1H}. 7.14-7.2.8(m, 3H), 7.54-7.58(rn, 1H). 7.95-

Ac0Et=1:1} 7.98(m. 1H), 8.16-8.21(m, 1H), 8.24(s, 1H), 8.33-
F 

8.36{m. 1 H), 9.05{s, 1 H) 

3-38 he 0.42 CDC/a: 2.64(d, 3H), 4.46-4.47(m. 1H), 6.63-6.68(m, 

(rH\exane: 1H}, 7.30-7.32(m. 2H}, 7.55(s, 1H), 7.64-7.68{m,1H}, 

Ac0Et=1:1) 7.97-7.99(m. 1H), 8.20-8.39{m, 3H). 9.03(s, 1H) 
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3-39 CDCl3; 2.37(s, 3H), 2.58-2.64-(m, 7H), 3.15-

<)"' 562,564 3.18(m,4H), 3.87(s, 3H), 4.60-4.65(m,1 H), I 
[M+1]+ 6.43(dd,1H), 6.4+6.54(m, 1H), 7.22(d, 1H), 7.30(s. 

(H) 1H), 7.57(dd, 1H), 7.94-7.99(m, 2H), 8.18(s, 1H), 

8.45(d. 1 H), 8.95(s, Hi) H 
I 

340 DMSO-d6: 1.7g..1.88(m,2H). 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). I 
[M+1]+ 6.47(dd, 1H). 6 .65{d, 1H), 7.22{dd, 1H), 7.39{d, 1H), 

9 
7.4S..7.50(m. 1H), 7.74-7.77(m. 2H), 8 .18{s.1H), 

8.22(s, 1H), 8.41-8.44-(m. 1H), 9 .21(bs, 1H) 

,.. 

341 DMS~6: 2.44(d, 3H}, 2.69-2.71{m, 4H), 3.49-¢(' 565,567 3.52(m, 4H), 3.7B(s, 3H), 6.45(dd, 1H). 6.62(d, 1H), 

t {M+1]+ 7 ..23(ddd, 1H), 7.36(d, 1 H), 7.46-7.50(m, 1H), 7.72-

() 
7.77(m, 2H), 8.19(s. 1H), 8.22(s, 1H), 8.42-8.45(m. 

1 H), 9.22{s, 1 H) 

s 

q·, DMS0-<!6: 2.44(s, 3H). 3.31(s. 6H), 3.4S-3.53(m, BH), 

3-42 I 595, 597 3.72(s. 3H), 6.24(dd, 1H). 6.37(d, 1H), 7.18-721(m, 

[M+1]+ 2H), 7.40--7.55(m. 1H},7.72-7.76(m, 2H). 8.17-

.f\. 
8.19(m, 2H), 6.40-8.50(m, 1H), 9.23(s, 1H) 

/ ' 
3-43 DMS0-<!6: 1.64-1 .71{m, 2H), 1.75-1.82(m, 2H), 2.21-<(' 590,692 2.28(m,1H). 2.43{d, 3H). 2.62-2.67(m,2H), 3.68-I 

(M+1}+ 3.74(m, 2H), 3.76(s, 3H), 6.45(dd,1H), 6.63(d, 1H), 

~2 
6.75-6.81 (m, 1H), 7 .20(odd, 1H), 7 .25-7.30(m. 1 H). 

7 .35(d, 1H), 7.45-7.52(m, 1H), 7.70·7.77(m, 2H), 

8.18(s, 1H), 8.21(s, 1H}, 8.40-8.47(m, 1H), 9.22(s, 

1H) 
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3-44 DMS0-<:!6: 2 .44(s, 3H), 3.12-3.17(m, 4H), 3.68-

~(' 597,599 3.85(m, 4H), 3.79(s, 3H}, 6.55(dd, 1H), 6.71 (d. 1H), 
I 

[M+1]+ 7.19--7.25(m, 1H), 7.43(d, 1H), 7.46-7.53(m, 1H), 

(N) _7.73-7.78(m, 2H), 8.19-8.22(m, 1H), 8.22(s. 1H), 

8.38-8.45(m, 1H), 9.20(bs, 1H) 

~s~ 
0 0 

345 ()) DMS0-<!6: 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(t, 
N 

[M+1J+ 2H), 6.65(d, 1H), 7.05(dd, 1H), 7.20(d, 1 H), 7 23(ddd, 

\ 1H), 727(d,1H), 7.~7.46(m,1H), 7.42(d, 1H), 7.70.. 

(N) 7.75{m, 1H), 7.76(dd, 1H), 8.32(s, 1H), 8.45(d, 1H), 

9.22{s, 1 H), 9.23(s, 1 H) 
0 

3-46 DMSo-de: 2.05(s. 3H), 2.44(s, 3H), 3.08-3.17(m, 4H), q·, 690,592 3.55-3.63(m, 4H). 3.n(s. 3H), 6.48(dd,1H). 6.67(d, l 
(M+1}+ 1H). 7 .23(dd, 1H), 7.41{d, 1H), 7.45-7.52(m, 1 H), 

(N) 7.76(dd, 1H), 7.72-7.78{m, 1H), 8.19(s, 1H), 8.22(s, 

1H), 8.40-8.47(m, 1H), 9.22(bs, 1H) 
~ 

Ao 

q·, DMSO-d6: 2.43(s, 3H), 2.82-2.87(m. 4H), 2.99-

3-47 I 548,550 3.15(m. 4H), 3.78{8, 3H}, 6.43(dd,1H), 6.61(d, 1H), 
::::..... (M+1)+ 7 .22(dd, 1 H), 7 ..36(d, 1H), 7.43-7.51(m, 1H), 7.75(dd, 

(H) 1H}, 8.17(s, 1H), 8.21(s, 1H), 8.38-8.45(m, 1H), 9.12-

928(m, 1H) 

~ 

COCI3: 2.65 (d, 3H), 3.96 (s, 3H), 4.40-4.46 (m, 1H), 

3-48 ,~ 
0/ 

MS 6.85-6.88 (m, 2H). 7.22 (d, 1H), 7.25-7.31 (m, 1H), 

530,532 7.56--7.65 {m, 3H), 7.79 (s, 1H}, 8.00 (dd, 1H), 8.29 {s, h 

1H), 8.39 (dd, 1 H), 9.00 (s, 1H). 

~) 



CDCI3: 2.18-2.50 {m, 4H). 228 (s. 3H), 2.65 (d. 3H), 

3-49 Po/ Rf 3.10-3.75 (m, 4H). 3.93 (s. 3H), 4.50-4.61 (m. 1H), 

0 (AcOEt: 6.89 (d, 1H), 7.06 (dd, 1H), 7.5S..7.67 (m, 2H), 7.93-

() 
MeOH=9:1) 7.97 (m, 1 H), 8.26 (s. 1H). 8.37--8.43 (m, 2H), 9.02 (s, 

0.20 1H). 

I 

Rf CDC13: 2.63 (d, 3H), 3.90 (s, 3H}, 4.00 {s, 3H}. 4.3S.. 

3-50 0/ 0.4 4.47 (m, 1H), 6.23 (d, 1H). 7.00 (s, 1H). 7.22-7.25 (m, 
"-'::: 

I (Hexane/Ac 1H), 7.57 (dd, 1H), 7.96 (dd, 1H}, 8.22 (s, 1H}, 8.25 
....:;;::N 

OEt=1/1) (d, 1H), 8.37 (d, 1H), 8.96 (s, 1H) 

0 

I. 
MS CDC!3: 1.17 (t. 3H),1.71~1.79 (m. 1H), 2.28 (s, 3H). 

3--51 
~ 

535,537 2.62 (d, 3H), 3.41 (q, 2H), 3.46 (t. 2H}, 3.79 (q, 2H), 

I 4.41-4.48 (m. 1 H), 6.43 (s, 1 H), 6.1 O-<l.18 (m, 2H). 
h 

7.15 (dd, 1H), 7.33 {d, 1H). 7.3~7.42 (m, 1H), 7.90 

f~) 
(dd,1H), 8.16 {s, 1H), 8.45 {d. 1H), 9.07 (s. 1H}. 

Rf CDCI3: 2.68 (d, 3H), 3.91 (s, 3H), 4.41-4.47 (m, 1 H), 

3-52 J:(/ 6.80 (d, 1H}, 6.92 (dd, 1H), 7.26-7.35 (m, 1H), 7.54 (s, 
"-':::: 

~ 
1H), 7.76 (dd, 1H), 8.00 (dd, 1H), 8.27-8.32 (m, 2H), 

Cl 8.38 (dd, 1H), 6.97 (s, 1 H). 

Oc./ 
MS CDCh: 2.26 (s, 3H). 2.62 (d, 3H), 2.68 {s, 6H), 4.72 

3-53 491,493 (q, 1H), 6.78 (s, 1H), 6.89 (d, 1H), 7.12 (d, 1H), 7.15 

(d, 1H). 7.4~7.47 (m. 2H). 7.91 (dd, 1H), 8.40 (s. 1H). 

' 
8.41 (dd, 1H), 9.11 (s, 1H). 

MS CDC4: 2.04 (s, 3H). 2.66 (d, 3H), 4.42-4.48 (m. 1H), 

3~54 9" 

I 525,527 6. 79 {s, 1H), 6.96-7.00 (m, 2H), 7.28-7.34 (m, 4H), 

~ 7.67-7.91 (m. 1H), 8.18 (s, 1H), 8.23-8.26 (m, 2H), 
-.;:: 

' -1 
8.53 (d, 2H). 9.07 (s, 1H). 

N 
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60~ 
Rf (Hexane: CDCb: 1.34 (t, 3H), 1.44 (t, 3H), 2.63 (d, 3H), 3.81 (q, 

3-55 Ac0Et=3:1) 2H), 4.06 {q, 2H}. 4.46 (q, 1H), 6.43 (dd, 1H), 6.76 (d, 

0.19 1H), 7.63-7.69 (m, 2H), 7.94 (d, 1 H), 7.98 (dd, 1H), 0 
---../ 

8.42 {d, 1H). 8.93 (s, 1H). Jro/ MS CDCI~ 2.63 (d, 3H), 3.85 (s, 3H), 3.93 {s, 3H), 4.52 

3-66 I 570,572 (q, 1H). 6,78-6.83 (m, 2H), 6.93 (d, 2H}, 6390-7.02 
-..: (m, 1H), 7.11-7.15 (m, 1H), 7.21-7.27 (m. 1H), 7.61 
0 {s, 1H), 7.87-7.92 (m, 1H), 8.26 (s, 1H), a..2Q-8.30 (m, 

0 
/ 

1 H). 8.~.41 {m, 1 H), 8.92 (s, 1 H). 

&0~ 
Rf COCb: 1.44 (t, 3H). 2.65 (d, 3H),2.79-2.89 (m, 4H), 

3-57 (Hexane:Ac 3.65--3.74 (m, 4H), 4.07 (q, 2H). 4.52 (q, 4H), 6.4a 

( .. 0Et=3:1) (dd, 1H), 6.80 {d, 1 H). 7.20-7.25 (m, 1H), 7.55-7.67 

oJ 0.16 (m. 2H), 7.92-7.98 (m, 2H), 8.29 (s, 1H), 8.43 {d, 1H), 

8.95 (s, 1H}. 

qo~ 
Rf COCI3: 1.46 (t. 3H), 2.63 {d, 3H), 3.08-3.13 (m. 4H}, 

3-58 I 0.17 3.83-3.90 (m, 4H), 4.09 (q, 2H), 4.46 (q, 1H), 6.39 
~ (Hexane/Ac (dd, 1H), 6.51 (d, 1H), 7.21-7.28 (m, 1H), 7.37 {s, 1H), 

(N) 0Et=1/1) 7.58 (dd, 1H}, 7.97 (dd, 1H), 8.03 (d., 1H), 8.21 (s, 

1H), 8.46 {d, 1H). 8.94 (s, 1H). 
0 a 0/ MS CDC!;,; 2.63 (d, 3H), 3-44 (s, 3H). 3.65 (s, 3H), 3.69-

3-59 
0~ 

538,540 3.73 (m, 2H), 4.10-4.15 (m, 2H), 4.4{) (q, 1H), 6.45 I :::,... 
(dd,1H), 6.85 (d, 1H), 7.19-725 (m,1H}. 7.61 (dd, 0 

/ 

1H), 7.88 (s, 1H), 7 ..93-7.97 {m, 2H), 8.27 (s, 1H), 

8.46 (d, 1H), 8.95 {s, 1H). 

oo~~ 
Rf (AcOEt) CDCb: 2.63 (d, 3H}, 3.67 (s, 3H), 4.18 (t. 2H), 4.38-

3-SO ! 0.54 4.49 (m. 3H). 6.46 (del. 1H), 6.81 (d, 1H), 7.60-7.69 
~ (m, 2H), 7.92-7.99 (m, 2H), 827 {s, 1H), 8.49 {d, 1H). 0 

/ 
9.00 (s. 1 H). 

ao~ 
Rf (Hexane: COCb: 1.44 (t. 3H), 2.63 (d, 3H), 3.64 {s, 3H), 4.07 (q, 

3-61 I Ac0Et=2:1) 2H). 4.47 (q, 1H), 6.45 (dd, 1H), 6.78 (d, 1H), 7.21-

0 0.46 7.28 {m, 1H). 7.40-7.48 (m • .21--i), 7.93-7.99 (m, 2H). 
/ 

8.26 (s, 1H), 8.44 (d, 1H), 8.96 (s. 1H). 
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&·)__ Rf COCb: 1.36 (d, 6H}, 2.63 (d. 3H), 3.63 (s. 3H), 4.41-

3-62 (Hexane:Ac 4.52 (m, 2H), 6.45 (dd, 1H), 6.81 (d, 1H). 7.21-7 26 

I 0Et=3:1) (m, 1H), 7.59-7.68 {m, 2H), 7.91-7.98 (m, 2H), 8.26 
::::.... 

0 0 .31 (s, 1 H), 8.45 (d, 1 H), 8.96 (s, 1 H). / 

a·~ 
Rf (Hexane: CDC~ 1.07 (t. 3H), 1.84 (m, 2H). 6.63 (d. 3H), 3.64 

3-63 I Ac0Et=3:1) (s, 3H). 3.96 (t, 2H), 4.40-4.49 {m, 1H). [?.46 (dd, 1H). 
:::,., 

0.40 6.79 {d, 1H), 7.20-7.27 {m, 1H}, 7_.58-7.66 (m. 2H), 0 
/ 

7.94-7.97 {m, 2H). 8.26 (s, 1H}, 8.45 (d, 1H), 8.97 (s, 

1H). 

{(/ Rf CDC~: 2.62 (d,3H), 6.68 (s, 6H), 3.84 (s, 3H), 4.41-

3-64 (Hexane:Ac 4.48 (m, 1H), 6.36 (dd, 1H), 6.80 (d, 1H), 7.17'~7.24 

0Et-;a:1) (m, 1H), 7.51-7.62 (m, 2H), 7.83 (s, 1H), 7.95 (dd, 
-N 

I 0.19 1H}, 8.27 {s, 1H), B.3'•9-a.45 (m, 1H), 8.91 (s, 1H). 

Rf CDC!,: 2.66 {d, 3H), 3.97 (s, 3H). 4.474.55 (m, 1H), JY•-3-65 (Hexane:Ac 6.96-7.10 (m, 3H}, 7.21-7 24 {m. 1H), 7.66 (s, 1H}, 

0Et=1:1) 7.93 (dd, 1H). 8.25 (d, 1H}, 6.31 (s. 1H), 8.47 (d. 2H). 

# 0.12 8.59 (s, 1 H). 8.96 (s. 1H). 

MS CDCb: 2.65 (d. 3H). 3.96 {s, 3H), 4.61-4.71 (m, 1H), JY•-3-66 541, 543 6.89-7.05 {m, 3H), 7.16 {dd, 1H), 7.15-7.23 (m, 1H), 

7.60 {d, 1H), 7.65 {s. 1H), 7.89 (d. 1H). 6.21 (d, 1H), 

6 8.28 {d, 1H), 8.51 (br. s, 2H). 8.57 (s. 1H). 8.93 (s, 
H 

1H). 

6-o- MS CDCI3: 2.65 (d, 3H), 3.96 (s, 3H), 4.51 (q, 1 H), 6 .90-

3-87 541, 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 

~ .t:: N (s, 1H), 8.34 (d, 1H). 8.53 (d, 1H), 8 .79 {br.s, 1 H), 

8.94 (s, 1H). 

¢-~ 
CDCI3: 1.45-1 .59 (m. 2H), 1.70.1.78 (m, 11-£),1 .82-

~8 LC-MS 1.90 {m, 1H), 2.38-2.50 (m, 1H), 243 (s, 3H), 2.62-

590 2.77 (m. 2H), 3.56-3.70 {m, 2H), 3.76 (s, 3H), 6.40 

Ou~ {dd, 1H). 6.63 (d, 1H), 6.82~.88 (br, 1H), 7.22 (dd, 

0 1H). 7.31-7.40 (m, 2H), 7.43-7.51 {m, 1H}, 7 .50-7.80 

{m, 2H). 8.14-8.20 (br, 1 H}, 8.21 (s, 1 H), 8.39-8.48 
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(m, 1H), 9.16-9.26 (br, 1H) 

~-
CDCI3: 1.58-1.82 (br, 7H), 1.88-2.03 (br, 3H), 2.44-

3-{;9 0.34 2.46 (m,5H), 3.42-3.52 (m, 3H), 3.75 (s, 3H), 6.66 (dd, 

(CH2Ct2:M 1H), 6.92 (d, 1H), 7.28 (dd, 1H), 7.44 (br, 1H), 7.51 

0 eOH~:1) (dd, 1 H), 7.79-7.81 (m, 2H}, 8.18 (s, 1 H), 8.32 (s. 1 H). 

8.35-8.37 (m, 1H). 9.17 {s, 1H) 

OMSO-d6: 1.84-1.92(m, 2H), 2.34-2.41(m, 4H), 2.41-

3-70 (t' Ms:607, 2.45(m, 3H}. 2.44(t, 2H), 3.58(t, 4H}, 3.75{s, 3H), 
& 

609 4.02(t,2H), 6.48(dd,1H),6.63(d, 1H), 7.21(dd, 1H), 

0\ 7.41(d, 1H), 7.46{dd,1H), 7.72-7.78(m, 1H), 7.76(dd, 

1H), 8..22{s, 1H), 825(s, 1H). 8.40(d, 1H), 9 . .22(s, 1H} 

(") 
0 

¢r 
OMSO-d6: 1.84-1.92(m, 2H), 2.14(s, 3H). 2.35-2.4 

3-71 Ms:591, (m, 4H), 2.43(t, 2H), 2.44-{d, 3H), 3.58(t, 4H). 4.01 (t., 

593 2H). a.n(dd, 1H), 6.82(d, 1H), 7.17(dd,1H), 7.20(d, 0\ 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). 9.27(s, 1H) 

0 
7•, DMSO-d6: 1.82-1.9 (m, 2H}, 2.13-2.17 (m, 3H}, 

3-72 Ms:620, 2.25-2.47(m. 13H}, 3.75 (s, 3H), 4.01 (t, 2H), 6.47 (dd, 

622 1H), 6.63{d, 1H). 7.19--7.24 (m, 1H), 7.41 (d, 1 H), 

\ 7.43-7.5(m, 1H), 7.7D-7.79(m, 2H), B.22(s, 1H). 

8.25(brs, 1H). 8.37-8.44(m, 1H), 9.22(s. 1H) 

(H) 
I 

DMSO-d6: 1 .78 (t. 2H), 2.32-2.36 {m. 4H9, 2.35-2.38 

3-73 Jrn, Ms:607, (m. 3H), 3.54-3.59 (m, 4H), 3.74 (t, 3H), 3.78 (s. 3H), 

~ 
609 6.38-Q.42 (m, 1H), 6.85 (d, 1H), 6.86--8.95 (m, 1H), 

7.33-7.43(m, 2H), 7 .63-7.68 (m. 1H}, 7.a5-8.15 (m, 

3H), 8.64-8.8 (m, 1H}. 
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DMSO-d6: 1.47-1.67(m, 2H), 1.84-2-01(m, 2H). 2.03 

3-74 
~,..o, 

Ms:605, (s, 3H), 2.41-2.46 {m, 3H), 3.23-3.39 (m, 2H), 3.65-
~ 607 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, 1 H), 8.26 {brs, 1 H), 8.37 -8.44(m, 1 H). 9.22(brs. 
0 

1H) 

DMSO-d6: 1.38-1.6(m. 2H}, 1.74-1.9(m, 2H). 2.0 (s, 

3-75 ~ 
o, 

Ms:605. 3H), 2.42-2.47 (m, 3H). 3.12-3.3 (m, 2H), 3.55-3.65 
~~ 

607 (m, 1H), 3.7--3.8 (m, 1H). 3.78 {s, 3H), 4.27-4.34 (m, 

7H}, 6.65 (dd, 1H). 6.94 (d, 1H), 7.24-7.3(m, 1H), 

7.53-7.63(m, 2H), 7.74-7.83 {m. 2H~. 8.09 {brs, 1H), 

0 8.35 {s, 1H), 8.38(d,1H), 9.19(brs., 1H} 

DMS0-<16: L51-1.61 (m, 2H), 1.79-1.87 (m, 2H), 

3-76 o·, Ms:577, 2..03-2.11 (m, 2H), 2.14 (s, 3H), 2.42-2..47 (m, 3H), 

¢~ 
579 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, 21-f), 8.08 (brs, 1H}, 8.34 (s, 1H). 

8.4 (d, 1H}, 9.2 (brs. 1H) 

DMSO-<l6: 2.41-2.45 (m, JH), 6.89-6.96 (m, 1 H), 

3-77 ff . Rf: 0.4 6.69(bs, 1 H), 7.24-7.33 (m, 2H), 7.51-7.57 (m, 1H), 

b (n-hexane: 7.63-7.7 (m, 1H). 7.73-7.78 (m, 1 H), 7.79 (dd, 11-f), 

Ac0Et=7:3) 8.37(s,1H), 8.41(d,1H), 9.21 (brs. 1H), 9.24 (brs, 1H) 

DMSO-d6: 1.33-1.43 (m, 2H), 1.79-1.86 (m, 2H), 

3-78 o·, Ms:563, 2.43-2.46 (m, 3H), 2.46-2.53 (m, 2H), 2.87~2.94 (m, 

¢~ 
565 2H), 3.77 (s, 3H), 4.07-4.14 (m, 1 H). 6.59 (dd, 1H), 

6.91 (d, 1H). 7.23-7.28 (m. 1 H), 7.53-7.59 (m, 2H), 

7.79 (dd, 1H), 8.03 (brs, 1H), 8.32 (s, 1H), 8.38 (d, 

1H), 8.7-9.5 (brs, 1H) 



-46-

DMSO-d6: 1.41-1.51 (m. 2H), 1.88-1.95 (m, 2H), 

3-79 I"' 
o...._ · Ms:563, 2.41-2.45 {m, 3H), 2.54-2.63 (m. 2H). 2.92-3.0 (m, 

A 565 2H), 3.75 (s, 3H}, 4.35-4.43 (m. 1 H). 6.50 (dd, 1 H), 

6.63 (d, 1H). 7.18-7.23 (m, 1H), 7.40 (d. 1H). 7.42-

7.48 (m. 1H), 7.75 (dd, 1H), 821 (s. 1H), 8.22-8.25 

(m. 1 H), 8.37-8.42 (m, 1 H), 8.9-9.5 .(brs. 1 H) 

DM~: 2.4-2.46 (m. 3H), 3.79 (s, 3H), 6.72 (ddd, 

3-80 qo, Ms:482, 1H), 6.99 (dd, 1H), 7.21-7.26 (m, 1H), 7.47-7.53 (m, 

_,;;: 4S4 1H), 7.59-7.64 (m. 1H}. 7.76 (dd, 1H), 8.25 (s, 1 H), 

F 829-8.37 (m, 2H), 8.8-9.6 (m, 1H) 

DMSO-d6: 2.41-2.49 (m, 3H), 3.82 (s, 3H), 6.80 (ddd, 

3..S1 J:ro, Ms:482, 1H). 7.01 (dd, 1H), 7.3-7.35 (m, 1H). 7.56-7.63 (m. 

A 484 1H). 7.7-7.8 (m, 1H), 7.82 (dd, 1H}. 7.85 (dd, 1H). 

8.16 (s, 1H}, 8.35 (dd, 1H), 9.18 (brs, 1H) 

DMSO-d6: 1.73-1.62 (m, 1H), 2..23-2.34 (m, 4H), 

3-82 9-o, Ms:563, . 2..34-2..42(m, 3H), 2.42-2.46 (m, 3H), 2.59 (dd, 1 H), 

A 565 2.62-2.68 (m. 1H), 2.80 (dd, 1H), 3.75 (s, 1 H), 4.85-

6 4.91(m, 1H), 6.42 (dd,1H), 8.57(d, 1H), 7.19-7.24(m, 

1H), 7.41 (d, 1H), 7.43-7.51(m, 1H), 7.68-7.79 (m. 

' 2H), 8.22(s, 1 H), 8.23(s, 1 H), 8.37-8.43 (m, 1H), 9.21 

(brs, 1H). 

cY 
2.36 (s, 3H), 2..65 (d, 3H), 3.93 (s. 3H), 4.46-4.51 (m. 

3-83 MS 1H). 6.75-0.80 (m, 2H), 8.97-7.04 (m. 2h). 7.25-7.30 

544,546 (m, 1H), 7.56-7.66 (m, 2H), 7.98 (dd, 1H), 8.29 (s, 

-o 1H), 8.36-8.44 (m, 2H}, 9.01 (s, 1H). 

~/ 
CDCI3; 2.32 (s, 3H), 2.39-2.47 (m. 4H), 2.64 (d, 3H), 

J-84 MS 2.89-2.97 (m, 4H}. 3.85 (s, 3H), 4.54-4.52 (m. 1H), 
A 

562,564 6.52 (dd, 1 H), 6.79 (d. 1H), 7.22 {m. 1H). 7.52-7.64 

(m, 2H). 7.94-7.99 {m. 2H), 8.28 (s, 1H). 8.42 (d. 1H), 

8.93 (s, 1 H). 
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Example 4: 2-[5-Brorno-2-{sub§t. phenylamlno }=ovlimidin-4-ylamino 1--N-propyl-benzane­

sulfonamldes 

These compounds are prepared in analogy to Example 2 using 2-(5-bromo-2-chloro-pyrimtdin-

4-ylamino)-N-propyl-benzenesulfonamlde and tne corresponding aniline to gtve compounds No. 

4-1 to 4-31 having the substituent Rx as Usted under Example 3 for compounds No. 3--1 to 3-31. 

Preparation of 2-{5-bromo-2-chloro-p'l!imidin-4-ylamino )-N-propy!-benzenesulfonamide 

To a solution of 5-bromo-2,4-dlchloropyrimidine (90 )J.L 0.70 mmol) and 2--amtno-N-propy\~ 

benzenesulfonamide (100 mg, 0.47 mmof), sodium hydride (54.2 mg, 0.56 mmof) in DMSO (1.0 

ml) is added arn::l the resulting solution is stirred at 80°C for 3.0 h. The mtxture Js poured Into 

water and extracted with ethyl acetate three ttmes. The organic layer is washed with water and 

1hen brine, dried over sodium sulfate, and evaporated· in vacuo. The residue is purified with 

siftca gel column duomatography (n-hexane : ethyl acetate ::: 5 : 1) to afford the title compound 

as a slightly yellow solid. 
1H-NMR (S, ppm): 0.8-S (t, 3H). 1.41 (q, 2H), 3.58 (t, 2H). 4.92 (br.s, 2H), 6.71 (dd, 1H). 6.77 

(dd, 1H), 7.33 (dd, 1H), 7.54 (dd, 1H), 8.79 (s, 1H) 

Rf (hexane :ethyl acetate= 1:1 ): 0.64. 

Example 5: 2...(5--Triftuoromelhy!-2-{subst ohenv!amino)-pVrimidifl-4..ylamW"!o}-N-methyl­

benzenesulfonamides 

These compounds are prepared in analogy to Example 2 using 2-(2-chlo~trifluoromethy)­

pyrlmidin-4-ylamino )-N-methyf-benzenesulfonamlde and the corresponding anillne to give 

compounds No. 5-1 to 5-31 havinG the subslituent Rx as Rsted under Example 3 for compounds 

No. ~1 to 3-31. 

Preparation of 2-[.2-<-hloro-5-bifluoromethvtPyrtmidin4-)1amino l:N-methy!-benzeoesulfonamlde 

To a solution of 2,4-dlchloro-5-trffluoromethyl-pyrimld!ne (386 mg, 1.79 mmol) in acetonitrile 

(1 0 mL), 2-amino-N-methyJ-benzenesulfonamlde (333 mg, 1.79 mmol) and 1,8-dia:za{5.4.0J­

blcydo-7-undecene (280 ~ 1.68 mmol} are added successively at ambient temperature. After 

stirring for 15 hat room temperature, dichloromethane {30 ml) is added to the mixture, and the 

solution Is washed with saturated aqueous sodium hydrogen carbonate and saturated aqueous 

sodium chloride, dried over magnesium sulfate, and evaporated In varuo. The resulting solid is 

purified by flash chromatography. 
1H NMR {COCI3) 5: 3.73(s, 3H), 6.67-6.69{m, 1H), 6.72-6.73(m, 1Hk 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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Examole 6; 2-[5-Bromo-2-{2.3-Tdifluoromethvlenedioxylphenvlamino)-pyrimldin-4-ylamino)= 

benzenesulfonamide 

This compound Is obtained as a side product formed by N-dernethylation on reaction of 2-{5-

bromo-2-dlloropyrimidin4-ylamino)-N-meth~benzenesulfonamide with 2,3-{dlftuoromethylone­

dioxy)anlfine following the procedure of Example 2.1t may alSo be prepared by reaction of 2-{5-

bromo-2-dlloropyrimldln-4-ylamino)benzenesulfonamide with 2,3-(cflfluoromethylenedloxy}­

aniline. 

Rf (n-hex.ane: ethyl acetate== 1:1): 0.46. 
1H-NMR: (CDC!,) 4.83 (bs, 2H), 6.77 (dd, 1H), 6.86 (s, 1 H), 6.97 (dd, 1H), 7.31-7.24 {m, 1H}. 

7.57 (dd, 1 H), 7.81 (d. 1H}, 8.02 {dd, 1H), 828 (d. 1H), 8.29 (s, 1 H), B.88 (s, 1H). 

Preparation of 2-{§-br~2=chJorop'fflnidln-4-y!amino)benzenesu!fonamide: To a solution of 5-

bromo-2,4-didlloropyrlmidine (300 mg. 1.32mmol) and 2-amino-benzenesulfonamide (340 mg, 

1.97 mmol) in 2-propano( (3 ml), concentrated hydrochloric acid (0.06 ml) is added and the 

m1xture is stirred at 90°C for 4.5 hours. The mixture is poured Into aqueous sodium hydrogen 

carbonate and extracted with ethyl acetate three times. The organic layer is washed tMth water, 
dried over sodium sulfate, and evaporated in vacuo. The residue Is purified by column 

chromatography (hexane : ethyl acetate = 2:1) to afford file tiUe compound. 

Rf (hexane: ethyl acetate"' 1:1): 0.55. 1H-NMR (400MHz. CDCI3) o ~ 4.78 {br.s, 2H), 7.22 (dd, 

1H}, 7.61 {ddd, 1H), 7.95 (dd, 1H), 8.35 (s, 1 H), 8.35 (d, 1H), 9.18 (s, 1H). 

Example 7 A:. 2-15-Chloro-2-(2-methoxy+moroholln-4-vl-pheny!amino }.pyrimldln-4-vtamloo 1-N­

methYbbenzamide 
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To a suspension of2-(2,5-dichloro-pyrimidin4-yl-amino}-~benzamide (5.05 g, 17.0 

mmd) In 90 ml of 2-metho~ano4 are added 2-methoxy-4-morpholinoaniline dihydroctllcxide 

(4.56 g, 162 mmol) and 17.0 ml of 1N ethanolicsolution of hydrogen chloride (17.0 mmol). 

After the reaction mixture ls stirred at 11 o•c for 4 hours and cooled to room temperature, the 

mixture Is neutrarrzed with 1N aqueous NaOH scM1on and extracted With EtoAc (100 mLX3). 

The organic layer is washed with brine, dried over NazSO~ and concentrated under reduced 

pressure. The resulting bhlck sol.ld is washed with EtOH (90 ml). then purified with silica gel 

column chromatography (CH2CI2 to CH~CI2: Ac0Et=:1 :2 ) to give 2-[5-chloro-2-(2-methoxy-4-

morpholln--4-y1-phenytamino}i)yrimidlo-4--y1amino}N-methy1-benzamide as a pale yellow solid. 
1H--NMR (400MHz. DMSC>-d6, a): 2.80 (d, 3H, J = 4.52 Hz), 3.1Q.-3.20 (m, 4H), 3.78 (s, 3H), 

3.70-3.80 (m, 4H), 6.49 (dd. 1H, J = 8.56, 2.52 Hz}. 6.66 (d, 1H, J = 2.52 Hz}, 7.06 (dd, 1H, J = 
8.04, 8.04 Hz). 7.44 (d, 1H, J = 8.56 Hz), 7.71 (dd, 1H, J = 8.04, 1.48 Hz). 8.10 (s, 1H), 8.13 (s, 

1 H), 6.59 (d, 1 H, J = 8.04 Hz) 6.68-8.75 (m. 1 H), 1 1.59 (S, 1 H). MS mlz 469, 471 (M+1 t. 

The foUowlng 2-{5-Chloro-2-{substiMed pheny1amino }-pyrimidln-4-ylamlno]-N-methy1-

benzamlde are prepared from 2-{2,5-Dichloro-pyrimidin-4-ylamlno)-N-methyl-benzamide and 

the corresponding aniline followtng 1he procedure of Example 7 A 

Rx 
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/ 
OMSO-d6: 1.44-1.33 (m, ZH). 1.64-1.45 {m, 6H), 

7-1 1'<:: MS: mlz 1.73-1.89 (m, 2H), 2.34-2.44 (m, 1H), 2..43-2.55 (rn, 
A 

550,552 4K), 2.65 (t, 2H), 2..80 (d, 3H), 3.75 (s, 3H), 3.72-3.75 

(M+1) (m, 2H), 6.48 (dd, 1 H), 6.62 (d, 1 H), 7.06 (dd, 1 H), 

0 
7.32 {dd, 1H). 7.39 {d, 1H), 7.71 (dd, 1H), 8.09(s, 1H), 

8.60 (d, 1 H), 8.70 (d, 1H), 11.58 (s. 1 H) 

~~ 
CDC!s: 1.70-1.97(m. 4H) .2.62-2.79(m, 1H), 3.04(d. 

7-2 ":: 0.3 3H), 3.02-3. 18(m., 2H). 3.23-3.33( m, 2H), 3.88 {s, 

(MeOH: 3H). 5.39-5.47(m, 1H), 6.15-6.24(m, 1H). 6.55-

Oyo AcOEt 6.62{m, 2H), 6.74-6.82{m, 1H), 7.09 (dd. 1H),7.23-

=5:95) 7.32 (m. 1 H), 7.46-7.52(m, 2H). 8.09{s, 1H). 8.15{d. 

NH, 1H), 8.68(d, 1H) 11.0(bs, 1H) 

¢/ DMSO-d6: 2.24 (s, 3H), 2..45-2.55 (m, 4H), 2.80 (d, 

7-3 ~ MS (ESI) 3H, J "'4.52 Hz), 3.12-3.17 (m, 4H), 3. 76 (s, 3K}, 6.48 

~ mlz482, (dd, 1H, J::: 8.56, 2.52 Hz), 6.63 (d, 1H, J = 2.52 Hz). 

9 
484 (M+1r 7.05-7.10 (m, 1H), ?.ZT-7.35 (m. 1H), 7.40 {d. 1H, J = 

8.56 Hz). 7.6!H.72 (m. 1H), 8.09 (s. 1H), 8.12(s, 

1H), 8.55-8.65 (m, 1H). 8.67-8.75 (m, 1H), 11.59 {s, 

1H) 

DMSO-d6: 2.48-2.55(m. 4H). 2.71(t. 2H), 2.80{d, 3H). 

7-4 qa, 0.46 3.58-3.61(m~ 4H), 3.76(s, 3H), 4.11(t, 2H), 6.52(dd, 
-0 (MeOH: 1H), B.SO(d, 1H), 7.06(dd. 1H), 7.32(dd, 1H), 7.48{d, 

0\ CH2Ctr1:4) 1H), 7.71(dd, 1H), 8.11(s. 1H}. 8.19 {s. 1H), 8.54-

8.60(m, 1H}, 8.60-8.75(m, 1H). 11.6(s, 1H) 0 
¢/ DMSo-d6: 1.60-1.70 (m, 2H), 1.90-1.98 (m, 2H), 

7-5 ~ mlz497, 2.13--2.25 (m, 2H). 2.19 (s. 3H), 2.60-2.67 (m, 2H), 
-0 499 (M+1f 2.80 (d, 3H, J = 4.52 Hz), 3.75 (s, 3K), 4.3()...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. 

1H, J = 8.56 Hz), 7.68-7.73 (m, 1H), 8.10 (s, 1H), 8.18 

(s, 1H) 8.52-8.59 (m, 1 H), 8.68-8.75 {m, 1H). 11.57 {s, 

1H) 
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CDC!:!: 2.95 (m, 4H), 3.03 (d, 3H), 3.75 (m, 4H). 3.86 

7-6 &0, 0.25 (s, 3H), 6.21-6.19 {br, 1 H), 6.49 (dd, 1H), 6.80 (d, 1 H), I 
{ N (rrhexane: 7.09-7.05 (m. 1H), 7.50 {dd, 1H), 8.08 (d, 1H), 8.13 

oJ Ac0Et=1:2) (s, 1H), 8.68 (d. 1H), 11.07 (s, 1H) 

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

7-7 ~ MS 3.16 (t, 2H), 3.60 (dd, 4H). 3.77 (s, 3H), 6.51 (dd, 1 H), 
..-9 mlz 510, 6.68 (d. 1 H), 7.08 (dd, 1H). 7.33 (dd, 1 H), 7.46 (d. 

9 512 (M+1) 1H), 7.71 (d, 1H), 8.10(s, 1H), 8.12(s, 1H). 8.59-8.61 

(m, 1H). 8.70-R71(m. 1H), 11.59 (s, 1H) 

~·/ 
C~: 1.46(d. 1 H), 1.6B-1 .82(m, 21-1), 2.02-2.09(m. 

7-8 ~ 0.48 2H). 2.83-2.96 (m, 2H), 3.03(d, 3H),3.44--3.53(m, 2H), 
~ (MeOH: 3.32-3.92(m, 1 H),3.87(s, 3H), 6.15-6.23(m. 1 H}, 6.51 

Q Ac:OEt (d, 1H), 6.5Ei(bs, 1H), 7.07(dd, 1H), 7.48(d, 2H), 

=5:95) 8.08(s, 1H), S.08-8.10(m, 1H), 8.69(d, 1H), 11.0(bs, 

CH 1H) 

~/ 
COCl3: 1.22 (t;"3H). 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 (m, 

~ (n-hexane: 3H), 3.66 (dd, 2H), 3.58-3.62 (m. 2H}, 3.64-3.68 (m, 

~~ 
Ac0Et=1:1) 2H), 3.86 (s. 3H), 6.15-6.24 (m, 1 H), 6.50 {dd, 1 H), 

6.56 {d, 1 H), 7.07(dd, 1H), 7.24-7.30 (m, 1H}, 7.45-

7.52(m, 2H), 8.06(s, 1H), 8.00-8.08 (m, 1 H), 8.69 (d, 

1 H), 11.0 (bs, 1H) 

9/ CDCI3: 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), 3.45-3.51 (m, 
_,;:. 

(n~ne: 2H), 3.56-3.58(m, 2H), 3.65-3.6B{m, 2H), 3.86(s, 3H), 

Q 
Ac0Et=1:f) 6.14-6.22{m, 1 H), 6.50 (dd, 1H), 6.56 {d, 1H), 

7.07(dd, 1H), 7.23-7.30(m, 1H), 7.44-7.52(m, 2H), 

0~0/ 8.08(s, 1H), 8.06-8.08(m, 1H), 8.69(d, 1H), 11.0{bs, 

1H) 
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qo> DMSQ-d6: 1.78-1.89(m, 1H). 2.13-2.22(m. 1H), 

7-11 0.54 2.22(s. SH), 2.n-2.87(m, 1H). 2.79(d. 3H), 3.04-

(MeOH: 3.10{m, 1H), 323-3.50(m, 3H), 3.75(s, 3H). 6.11(dd, 

L{ CH2Cir:1 :4) 1H), 622.(d, 1H), 7.05{dd1H), 7.21-7.32(m, 1H), 

7.2S(d. 1H). 7.70(d, 1H}, B.OO(s. 1H), 8.08(s, 1H), 
N-

/ 8.57--8.66{m, 1H), 8.66-8.73 (m, 1 H), 11.6{s, 1 H) 

DMSC>-d6: 1.77-1.87(m, 1 H), 2.09--l.18{m, 1H), 

7-12 qo, 0.27 2.35(s, 3H), 2.79(d, 1H}, 3.02-3.07{m. 1H), 3.23-
A (MeOH: 3.50(m, 4H), 3.74(s. 3H). 6.09(dd. 1H), 6.20(d, 1H), 

L{ CH.Pt=1 :1) 7.04(dd, H). 7.22-7.32(m, 1H), 7 26(d, 1H), 7.70(d. 

1H), 8.05(s. 1H). 8.0B(s. 1H), 8.57-8.67(m.1H), 8.67-
~- 8.73 (m, 1H), 11.6(s, 1H) 

0 / 
COC~a; 1.62-1.74(m, 3H). 1.76-1.85{m, 2H), 2.00-

7-13 , ~ 0.23 2.09{m, 2H), 2.~2..31(m. 1H), 2.64-2.69 (m, 2H), 
A 

(MeOH: 2.79 (d, 3H). 3.56-4.04{m, 2H), 4.04(s, 3H), 6.49(dd, 

AcOEt 1H). !t63{d, 1H), 6.78(bs, 1H), 7.07 (dd, 1H), 7.2~ 

=5:95) 7.38 (m.1H).. 7.39(d, 1H), 7.71(d, 1H). 8.09-8.f1(m, 

0 2H), 8.09(s, 1H), 8.60(d, 1H), 8.71(d, 1H),11 .6(bs, 

1H) 

DMSD-<16: 1.61-1.48(m, 2H), 1.92-1.82 (m, 2H), 2.14 

7-14 ~·, 0.30 {s, 3H), 2.41-2.23 {m, 5H, 2.60..2.45 {m. 4H), 2.67 (t. 
I 

(MeOH: 2H), 2.79 {d, 3H}, 3.75 (s, 3H), 3.71-3.75 (m, 2H), 

Q 
CH,Ciz=-4:1) 6.4B (dd, 1H), 6.63 (d, 1H), 7.10-7.03 {m. 1H), 7.34-

7.27 (m, 1H), 7.~7.35 (m. 1H), 7.71(dd, 1H), 8.09 (s, 

1H). 8.11 (bs, 1H), 8.65--8.56 (m, 1H), 8.75-8.67 {m. (N) 1H), 11.6(s,1H) 
H 

I 
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DMSO-d6: 2.19-2.37 (m, 4H), 2.65-2.85 (m, 3H), 

7~15 ¢r"' MS (ESI) 2.80 (d. 3H, J = 4.5 Hz). 3.15-3.21 (m. 1H). 3.48-3.59 
I 

m!z.524, (m, 2K). 3.61-3.67 (m, 1H), 3.72-3.81 (m, 1H), 3.76 

C)~ 
526 (M+1)" (s, 3H), 6.47 (dd, 1 H. J = 8.6, 2.5 Hz), 6.65 (d. 1 H, J = 

2.5 Hz), 7.04-7.10 (m. 1 H), 7.28-7.35 (m. 1H), 7.42 (d, 

1H, J = 8.6 Hz), 7.69-7.74 (m, 1H), 8.09 (s, 1H), 8.12 
~0 (s, 1H), 6.55-8.63 (m, 1H), 8.68-8.73 (m, 1H), 11.60 

(s, 1 H) 

DMSO-d6: 2.19-2.37 (m, 4H), 2.65-2.85 (m, 3H}, 2.80 

7~16 ¢r"' MS(ESI} (d. 3H, J = 4.5 Hz), 3.15-3..2'1 (m, 1H). 3.48-3.59 {m, 
I mlz524, 2H), 3.61~3.67 {m, 1H). 3.72-3.81 (m, 1H), 3.76 (s. 

(~ 
526 (M+1t 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). 8.09(s. 1H), 8.12 

~0 (s, 1H}, 8.55-8.63 (m, 1H). B.68-a.73 (m. 1H), 11 .eo 
(s. 1H) 

MS DMSO-d6: 0.98 (t, 3H). 1.81-1.71 (m, 3H), 1.95-1.84 

7~17 ¢ro/ 510 (m, 3H), 2.68-2.63(m. 1H), 2.80 (d, 3H), 3.12-3.08 (m, 

0 4H), 3.28(d, 2H), 3.76(s.JH), 6.50 (dd, 1H), 6.64 (d, 

O.fo 
1H), 6.86{bs, 1H), 7.07(dd, 1H), 7.4&-7.19 (m., 3H), 

7.71 {d. 1H), 8.09(s, 1H), 8.15-8.10 (m. 1 H), 8.66-

8,58(m, 1H), 8.77~.70(m, 1H), 11.6(s, 1H) 
~ 

¢r/ MS OMS0-<16: 0.98 (t, 3H), 1.81-1.71 (m., 3H). 1.95-1.84 

7-18 510 (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 (d, 

1H), 6.86(bs, 1H), 7.07(dd, 1H), 7.46-7.19 (m, 3H), 

Oyo 7.71 (d,1H), 8.09(s, 1H), 8.15-8.10 (m, 1H), 8.66--

8.58(m, 1 H), 8.77-8.70(m, 1 H), 11.6{s, 1H) 
~ 
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1.40-1.53 {m, 2H), 1.72-1.80 (m. 2H), 2.18 (s, 3H), 

7-19 
_oo, 

0.16 2.19-2.44 (m, 5H), 2.80 (d, 3H), 3.46 (m. 2.H), 3.74 (s. 

D (CH2CI2:M 3H), 6.65 {dd, 1 H), 6.91 (d, 1H), 7.07-7.10 (m, 1 H), 

fN eOH=9:1) 7.36-7.40 (m, 1H}, 7.45-7.49 (m. 1H), 7.73 (dd, 1H), 
,.N___} 

8.12 (s, 1H), 8.18 (s. 1H), 8.61 (d, 1H}, 8.72-a.n {m, 

1 H), 11.68 {s, 1 H) 

1.25-1.37 (m, 2H}, 1.62-1.79 (m, 3H), 1.81-1 .9 (m.. 

7-20 ~o, Ms: 511 2H}, 2.16 (s. 3H), 2.75-2.85 {m. SH), 3.76 {s, 3H), 3.8-

.0 3.88 (m. 2H), 6.45-6.55 (m, 1H), 6.6-6.67 (m. 1H), 

~' 
7.02-7.12 (m, 1 H), 7.26--7.35 (m. 1 H), 7.4-7.5 (m, 1 H), 

7.67-7.78 (m. 1H), 8.1 (s, 1H), 8.19(brs, 1H) 8.5-8.62 

{m, 1 H), 8.66-8.8 (m, 1 H), 11.6 (s, 1H} 

2 17 (s. 3H}, 2.29-239 (m, 3H). 245-2.56 (m. 4H), 2.7 

7-21 70' Ms: 526 (t. 2H), 3 .76 (s, 3H}, 4.09 (t. 2H), 6.52 (dd, 1H}. 6.66 

_,;; (d. 1H), 7.06 (dd, 1H), 7.31 (dd,1H}. 7.45 (d,1H), 

~ 
7.71 (dd, 1H). 8.1 (s, 1H). 8.19 (s, 1H). 8.5-.8.6 (m, 

1H), 8.67-8.75 (m. 1H), 11 .6 (s, 1H) 

lvN......_ 
2.24 (s, 3H), 242-25 (m. 4H). 28 (d. JH), 2..94-3.0 

7-'22. Jro,. Ms : 482 (m, 4H), 3.74 (s. 3H), 6.65 (dd, 1H), 6.93 (d, 1H), 

r 7.07-7.14 (m, 1H). 7.34-7.4 (m.1H), 7.45 (d, 1H), 

/N~ 7.73 (dd, 1H), 8.14 (s, 1H), 8.18 (s,1H), 8.61 {dd, 

1H), 8.7-8.77 (m.1H). 11.7 (s, 1H) 

1.67-1.76 (m. 1H). 2.0-2.1 (m, 1H), 2...25-2.31 (m, 3H), 

7-23 h"' Ms : 482 2.8 (d, 3H), 2.85-2.91 {m, 1H). 3.04-3.12 (m, 1H), 

9 ~ 
3.14-3.3 (m, 3H), 3.7 (s, 3H), 6.26 (dd, 1H), 6.91 {d, 

1H), 7.01-7.04 (1'1\ 1H), 7.07 (dd, 1H), 7.32 (dd, 1H), 

~ 7.72 (d, 1 H), 8.14 (s. 1H), 8.17 (s, 1 H), 8.63 (d, 1H}, 
I 

8.7-8.78 (m, 1H). 11.6 (s, 1H) 
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1.35-1.57 (m, 8H), 1.7-1.78 (m, 2H), 2.81 (d, 3H), 

7-24 .ho, Ms: 550 3.46-3.52 (m, 2H). 3.74 (s, 3H), 6.65 {dd, 1 H), 6.91 (d. 

oD" 1H), 7.05-7.12 (m, 1H), 7.34--7.42 (m, 1H), 7.46 (d, 

1H). 7.73 (dd, 1H), 8.11 (s, 1H), 8.18 (s,1H), 8.62 

(dd, 1H),8.71-8.78 (m,1H). 11.7 (s, 1H) 

7-25 DMSO-d6: 1.48-1.58(m, 2H), 1.65-1.72(m, 4H), 1.90-

~' 536 1.97(m, 2H). 2.07-2.14(m, 1H), 2.4~2.55(m, 4H), 

,0- [M+1J+ 2.7Q-2.n(m, 2H), 2.79(d, 3H), 3.60-3.65(m, 2H). 

y 3.75(s, 3H), 6.48(dd, 1H), 6.63(d, 1H), 7.03-7.09{m, 

1H), 7.28-7.34{m, 1H), 7.39(d, 1H), 7.71 (dd, 1H), 

8.09(s, 1 H), 8.11 (s, 1 H), 8.~.6S(m, 1 H), 8.69-

0 8.73(m, 1H),11.59{s,1H) 

7-26 DMSCkl6: 2.80(d, 3H), 2.84-2.89(m, 4H~ 3.04-<ro, 488 3.08(m, 4H), 3.76(s, 3H), 6.47(dd,1H), 6.62{dd, 1H), 
I 

:::::-... {M+1]+ 7.04-7.10(m. 1H), 7.28-7.35(m, 1H), 7 .40(d, 1H), 7.69 

(N) -7.73(m. 1H}, 8.09(s, 1H), 8.12{s, 1H), 8.55-8.63{m, 

1 H), 8.68-8.73(m, 1 H), 11.59{s, 1 H) 

(an aJiphaUc NH is hidden) 
~ 

7-27 

Co 
DMSCkl6: 2.80(d, 3H), 6.64-0.67(m, 1 H), 7.01-

393 7.08(m, 2H}, 7.16(d, 1H), 7.24-7 .29(m. 2H), 7.44(d, 

[M+1]+ 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 

Co 
OMSO-d6: 2.81 (d, 3H). 3.79(s. 3H}, 6.67(d, 1H}, 7.~ 

407 7.10(m,1H), 7.12(d,1H}, 7.17(d,1H), 7.23{d, 1H), 

[M+1]+ 7 .25-7.30(m, 1H), 7.50(d,1H), 7.70-7.73(m, 1H), N 

\ 8.20{s, 1H), 8.67(d, 1H), 8.70-8..75(m, 1H), 9.17(s, 

1H), 11.64(s, 1H) 



7-29 

¢q 
0 

7-30 

DMSO-d6: 2.80{d, 3H). 2.91 -2.99(m, 4H}, 3.65-

492 3.81(m, 2H), 3.82--3.95{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, 1H). 7 .22· 

7.28(m, 1H), 7.30(d,1H). 7.70{dd, 1H), 8.16(s, 1H), 

8.E»-8.67{m, 1H}, 8.6~8.72(m, 1H). 9 .06(s, 1H), 

11.84(s, 1H) 

DMSO-<le: 2.02 (s, 3H), 2.80 (d, 3H), 2.82-2.92 (m, 

MS . 2H}, 2.92--3.01 (m. 2H), 3.44-3.53 (m, 4H), 3.76 {s, 

m/z 3H), 6 .68 (dd,1H), 6.95 (d, 1H), 7.09 (dd,1H}, 7.35-

510 7.40 (m, 1H), 7.50 (brs. 1H), 7.73 (d. 1H). 8.15 (s, 

1H), 8 .19 {s, 1H}. 8.59 (d. 1H), 8.69-8.76 (m, 1H), 

11 .66 (s, 1H). 

The foRowing 2-[5-Bromo-2-{substituted phenylamlno)-pynmidin-4-ylamino]-N-et.hyt-benzamide 

are prepared from 2-(5-bro~2-chloro-pyrlmidin-4-y1amino}-N-ethyt-benzamlde and the 

corresponding anline following the procedure of Example 7A 

Expf Rx Rf (sotvent) NMR 
No. orMS 

DMSO-d6: 2.80{d, 3H). 2.88{t. 4H), 3.65 (m, 4H}, 3.75 

8-1 &o, 0.27 (s, 3H), 6 .64 (dd, 1H), 6.94 (d, 1H), 7 .11-7.08 (m, 1H). I 
(N (n-hexane: 7.38-7.34 (m, 1H), 7.47-7.40 (m, 1H), 7.70 (dd, 1H), 

oJ Ac0Et=1:2). 8.11 (s, 1 H). 8.26 (s, 1 H), 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, 

8-2 ~ mfz 513, 4H). 3.T! (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 

() (m, 1H). 7.40-7.45 (m, 1H), 7.65-7.70 (m. 1H}, 8.13 

(s, 1H), 8.16 (s, 1H), 8.50-8.56 {m, 1H) 8.85-8.72 (m. 

1H), 11.40 (s. 1H) 

if 
DMSO-d6: 2.80{d, 3H}, 3.83(s, 3H), 4.11 (t. 2H), 

8-3 0.48 6.82(ddd, 1 H), 7.03(dd, 1H), 7.15(dd, 1 H), 7.44(dd. 

F (n-Hexane: 1H), 7.73(d, 1H}, 7.93{dd, 1H), 8.13{s, 1H}, 8.33 (s, 

Ac0Et=4:1) 1H), 8.50(d, 1H), 8.70-8.77(m, 1H), 11.3(s, 1H). 

2.79 (d, 3H), 3.79 (s, 3H). 6.75 (ddd, 1H), 7.0 {dd. 

8-4 ~o, MS 1H), 7.05-7.12 {m, 1H), 7.3-7.36 (m, 1H}, 7.62 {dd, 

~ 446, 44$3 1H), 7.69 (dd, 1H), 8.2 (s, 1H), 8.29 (s, 1H), 8.45 {d, 

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

The following 2-{5-Chloro-2-{substituted pheny1amino }-pyrlmldln-4-ylamino}-N-ethyJ-benzamide 

are prepared from 2-{2, 5-Dichloro-pyrimldln-4-ylamlno }N-ethyl-benzamide and the 

corresponding aniline following the procedure of Example 7 A 

Expl Rx Rf (solvent) NMR (400Ml-tz) , B (ppm) 

No. orMS 

~/ 
CDCb; 1.27 {t, 3H), 3.10-3.15 (m, 4H), 3.47-3.58 (m, 

S-1 """' 0.35 2H}. 3.85-3.93 (m, 4H), 3.89 (s, 3H), 6.08-6.17 (m, 
~ (n-hexane: 1H), 6.48 (dd, 1H), 6.53 (d, 1H), 7.05-7.11 (m, 1H), 

C) Ac0Et=1:2) 7.42-7.53 {m, 2H), 6.08 (s, 1 H), 8.12 (d. 1 H), 8.67 (d. 

1H), 10.94 (brs, 1H). 
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¢/ CDC!,: 1.26 (l. 3H. J = 7.56Hz), 2.37 (s, 3H), 2.57-

9-2 "-':: MS (ESI) 2.62 (m, 4H), 3.15-3.20 (m, 4H), 3.49 (dq, 2H, J = 
~ m/z497, 7.56, 1.52 Hz), 3.87 (s. 3H), 6.11--6.16 (m, 1H), 6.49 

~) 
499 (M+1 f (dd, 1H. J = 8.56, 2.52 Hz), 6.55 (d, 1 H. J = 2.52 Hz), 

7.05-7.10 (m, 1 H), 7.23 (s. 1H), 7 .41-7.50 (m, 2H), 

8.07 (s. 1H), 8.08 (d. 1H, J = 8.56Hz), 8.65-8.69 (m, 

1H}, 10.93 (s, 1H) 

~ 
DMS()...<I6: 126 (t, 3H, J '"" 7 .56Hz), 1.40-1.50 (m. 

~ mfz564, 2H). 1.se.1 .64 (m, 4H}, 1.67·1.82 (m, 2H), 1.88-1.97 

566 (M+1)• (m, 2H), 2.33-2.44 (m, 1H), 2.52-2.57 (m, 4H), 2.63-

Q 
2.73 (m, 2H), 3.51 (dq, 2H, J = 7.56, 1.52 Hz}, 3.62-

3.69 (m, 2H), 3.86 (s, 3H), 6.1~.15 {m, 1H), 6.49 

(del, 1H, J = 6.56, 2..52 Hz), 6.55 (d. 1H, J = 2.52 Hz), 

0 7.05-7.10 (m, 1H}, 7.23 (s, 1H), 7 .43-7.50 {m, 2H) 

8.05-8.11 (m, 1H), 8.07 (s, 1H), 8 .65-8.69 (m, 1H), 

10.91 (s, 1H) 

~/ 
Dt.1SO-d6: 1.19 (l3H), 1.52-1.68 (m, 2H), 1.71-1.79 

9-4 "-':: 0.39 (m, 4H). 1.92-2.05 (m, 2H), 2.12-2.23 (m.1H), 2.76-
,.-::; 

(MeOH: 2.85 {m, 2H), 3.65-3.73 (m, 2H), 3.82 (s, 3H}, 6.54 

Q C~l:!=1:4) (dd, 1H). 6.69 {d, 1H), 7.13 (m, 1H}, 7.45 (d, 1H), 7.79 

(dd, 1H), 8.15 (s. 1 H), 8.15--8.18 (m, 1H}, 8.60--a.68 

0 (m, 1H), 8.74-8.83 (m, 1H). 

Rf C003: 1.27 (t, 3H}. 3.08-3.14 (m. 4H), 3.52 (q,2H). 

9-5 0/ (Hexane: 3.71-3.90 (m, 7H), 6.05-<1.18 (m, 1H}. 6.47 (dd, 1H), 
~ 

I AcOEt= 6.53 (dd, 1 H). 7.08 (dd, 1H), 7.41-7.53 (m, 2H), 8.08 
0 1 :2): (s,1H),8.12(d, 1H), 8.67(d, 1H),10.94(s, 1H). 

() 0.30 

0 
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Rf DMSO: 1.11 (t, 3H), 1.60-1.69 (m, 1H). 1.88-1.96 (m, 

9-6 
~ 

0./ (AcOEtMe 2H), 2.19 (s. 3H), 2.55-2.68 (m, 2H), 3.30-3.45 (m, 

9-7 

I OH::. 4:1) 2H). 3.75 (s, JH), 4.33-4.43 (m, ~H). 6.54 (dd. 1H), 
,-Q 

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. 1H), 8.20 (s, 1H), 8.54 

6 (br.d, 1H), 6.75 (dd, 1H), 11.49 (s. 1H). 

I 
CDCI3: 1.34 (t. 3H). 1.62-1.68 (m, 2H), 1.93-2.18 (m. tt' 0.44 8H), 2.37-2.40 (br, 2H), 2.74-2.86 (bf, 3H), 3.20-323 

oD-- (CH2C12:M (m. 2H), 3.34 (br, 2H), 3.53 (q, 2H), 3.85 (s. 3H), 6.47 

eOH=8:2) (dd, 1 H), 6.76 (d, 1H), 7.04-7.08 {m, 1 H), 7.30 (dd, 

1 H), 7.53 (s. 1H), 8.00 (d, 1H). 8.13-8.17 (m, 1 H), 

8.22 (d, 1H), 8.42-8.53 (br, 1H), 10.91 (s, 1H), 11.59-

11.75 (br, 1H} 

The following 2-{5-Chtoro-2-{ substituted phenylamlno }-pyrimidlll-4-ylamno ]-Q,N-dlmethyt­

benzamide are prepared from 2-{2,~DichkJro-pyrimidin-4-y\amlno}-6,N-dlmethyi--benzamide and 

the COO"BSponding aniline following the procedure of Example 7 A 

Rx Identification 
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NMR (400MHz, DMSO-d6, h): 1.58-H8(m, 2H), 1.87-1.96(m, 

10-1 ¢ro, 2H), 2.13-2.22(m, 2H), L. 18(s, 3H), 2.18(s, 3H), 2.29(s, 3H), 2.57-
A 

2.65(m, 2H), 2.76(d, 3H), 3.75(s, 3H), 4.29-4.37(m, 1H}, 6.45(dd, 

OD, 1H), 6.61(d, 1H), 6.98(d. 1H), 7.18(dd, 1H), 7.47{d-, 1H), 7.89(d, 

1H), 8.02(s, 1H}, 8.07 (s, 1H}, 8.37-8.43(m, 1H), 8.49(s,1H). 

Rf: 0.39 {MeOH: CH~Ir:1:4). 

9'0/ NMR (400MHz, OMSO-d6, o): 1.35-1.42 (m, 2H), 1.45-1.60 (m, 

10-2 6H), 1.75-1.85 (m, 2H), 2.29 {s, 3H), 2.30.L.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, 

Q 2H), 3.76 (s, 3H). 6.40 (dd, 1 H, J = 9.0, 2.0 Hz), 6.59 (d, 1 H. J = 
2.0 Hz), 6.98 (d, 1H. J = 7.6 Hz), 7.20 (dd, 1H, J "- 7.6, 7.6 Hz}, 

0 
7.43 (d, 1H, J = 9.0 Hz}, 7.91-7.94 (m, 1H), 7.93 (s, 1H), 8.06 (s, 

1H), 8.36-B.-42 (m, 1H) 8.47 (s. 1H). 

MS (ESI) mlz 564,566 (M+1t 

10-3 DMS0-<16: 2.29(s, 3H), 2. n(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, 1 H), 7.00 {d, 1H), 

.,& 7.21(dd, 1H), 7.49(d, 1H), 7.93(d, 1H), 7.96(s, 1H), 8.07(s, 1H), 

C) B.37-8.42(m,1H), 8.49(s, 1H). 

MS m/z4a3 [M+1t 

The following 2-{5-Chloro-2-( substitl.lted phenyfamino }-pyrimidtn-4-ylamino}5-1luoro-N-me1hy1-

benzamide are prepared from 2-{2,5-Dichloro-pyrlmldin+ytamino)-5-fluoro-N-mathyf­

benzamide and the corresponding anUine following the procedure of Example 7 A 

Rx Identification 
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cr/ NMR ( 400MHz. DMSQ..d6, ll): 2. 79( d, 3H), 3. 10-3. 15(m, 4H). 

11-1 ~ 3.74-3.78(m. 7H), 6.50(dd, 1H). 6.66{d, 1H}. 7.13--7.20 (m. 

~ 1H), 7.41(d, 1H), 7.57(dd, 1H), 8.09(s.. 1H), 8.14{s, 1H). 8.55-

(N) 8.65(m, 1H), 8.75-8.82(m, 1H), 11.39(s, 1H). 

MS (ESI): m/z 487,489 (M+1). 
0 

0/ 
NMR (400MHz, DMSO-d6, S): 1.68-1.33 (m, BH~ 1.93-1.73 

11~2 I 
~ {m, 2H). 2.35-2.60 (m, 1H), 2.62-2.74 (m, 2H), 2..67 (t. 2H). 
..,;; 

2.74 (d. 3H), 3.25-3.38 (m. 4H), 3.76 (s, 3H). 3J!3-3.71 (m, 

2H), 6.48 (dd, 1H), 6.49 (dd, 1H), 6.63 (d, 1H), 7.15 (dd, 1 H), 

7.3e (d, 1H). 7.~7 (dd, 1H). 8.09(s, 1H), 8.12(s, 1H}. 8.65-

8.55 (m, 1H}, 8.78{d, 1H). 11.39 (s, ~H) 

MS (ESI): rnlz 568, 570 (M+1) 

11-3 

00 
DMSO-d6: 2.80(d, 3H), 3.79(s, 3H), 6.64(d,1H}, 7.05-7.20(m, 

3H), 7 .23(d, 1 H), 7.42-7.49{d, 1 H), 7.57(dd, 1H), 8.20(s, 1H), 

a62-8.69(m,1H), 8.7~.82{m, 1H), 9.17(s, 1H}, 11.43(s, 

~ 1H). 

MS nVz 425 {M+1 f 
114 DMSO-d6: 2.06(s, 3H), 2.79(d, 3H), 3.10-3.14{m. 2H), 3.15-

-;/' 
o......_ 

3.19(m, 2H}. 3.56-3.62(m. 4H), 3.n{s, 3H), 6.52{dd, 1H}, I 
~ 6.69(d, 1H), 7.15-7.23(m, 1 H), 7.43(d, 1H), 7.58(ckl, 1H), 

6.10(s, 1H). 8.14(s. 1H), 8.56-8.65(m, Hi), 8.75-8.81(m, 1H), 

11.39(s, 1H). 

0~ MS mlz 528 (M+1f 

12-1 Preparation of 7 -[5-Chloro-2-{2-methoxy--4-moq>holin-4-y!-pheny!arnino}-pyrimld!n-4-

ylamino }2-methy!-2.3-dlhyd~do4-1-one 

SynthetiC procedure !Qr 7 -(2,5-Dk:hk?fo.pyrimid in--4-ylamino ~2-rnetlwf-2,3-dihy<to-isolndol-1-

~ 
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N-Methy/-7-nirto-2,3-dihydrofsoindole-1-<Jne. At room temperature, a solution of methyl 2-

brofll()methyl-6-nilrobenzoale (1.2S g, 4.63 mmol) in THF (13 ml) is treated with 2M soln. of 

meth~mine in THF (14 ml), stirred fur 5 h, diluted with EtOAc (100 ml), washed with sat 

aqueous solution of NaHC03 (15 ml) and brine (15 mL), dried (MgS04), and evaporated. A 

flash chromatography (30 g of silica gel; CH~21'Et0Ac 1:1) gives N-Methyl-7-nirto-2,3-

dihydroisoindole-1-one (0.561 g, 2.92 rnrnol) in 63%. YelloYI solid. Rt (CH2C!2t'EtoAc 1:1) 0.46. 

1H-NMR (400 MHi CDCI3) 3.21 (s), 4.44 (s), 7.63-7.69 (m, 2 H), 7.70-7.75 (m, 1 H). 

7-Amino-N-meth'fr2,3-dihydroisolndoi&-1-<Jne. At room temperature, a sotution of N-Mettlyf-7-

nirto-2,3-dihydroisolndol&-1-one ~1.0 mg, 2.92 mmol) in EtoAc (8.4 mL) is treated witt! 

SnCI2"2H20 (2.68 g); stirred at 80'C under reflux for 5 h, and treated with 30 ml of 5N NaOH 

at o·c. After the both layers are separated, the aqueous layer Is extracted with EtoAc (2 x 8 

ml), the combined extracts are washed with brine (5 ml}, dried (MgS04), and evaporated to 

gM! 7-Amlno-N-methyl-2,.3-dlhydroisoindole-1-ooe (455.9 g, 2.81 mmol) in 96%. YellOW' solid. 

Rf(CH20#t0Ac 1:1) 0.53. 1H-NMR (400 MHz., C003) 3.12 (s), 428 (s), 5.20 (br. s), 6.56 (d, 

J = 8.0), 6.68 (d, J = 8.0), 7.21 (dd, J = 8.0, 8.0)-

7-(4-Amino-2,5-dichloropyrimidln-4-yf)~-methyi-2,3-<JihydroJsoindole.-1-<>ne. At o·c, a 

soltJtion of 7-Amfno-N-methyl-2,3-dlhydroisolndole-1-one (232.6 mg, 1.43 mmoC) in DMF (2.0 

ml} Is treated wftf1 60% NaH (89 .8 mg), stfrred at the same temperature for 1.5 h. treated with a 

solution of 2,4,5-trichlropyrtmldlne (0.557 g) 1n DMF (3.5 ml}, stirred for 1 h, and warmed to 

room temperature. After furthermore stiJ'1ing for 13 h, the mixture is treated with sat aqueous 

NH4Cl (6 mL), and the resulting brown precipitates are oolleded by a filtration, followed by 

washing with H~. hexane, and CH3CN to give 7-(4-Amlno-2.5-dlchloropyrimidin-4-yl)amino-N­

meth~2,3-dlhydroisoindole-1-one (130.2 g, 0.416 mmol) in 26%. Brown solid. Rt 

(CH2CI2fEIOAc 1:1} 0.50. 1H-NMR (400 MHz. COCW: 3.22 (s). 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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The foYCMting 7-{5-Chloro-2-{ substituted phenytamino }-pyrlmidln+y1amlno ]-2-methy1-2, 3-

dihydro-Tsandol-1-one are prepared from 7-(2.5-DichJoro..pyrimldln-4-ylamlno}-2-mettly\-2,3-

dlhydi'CHsdndol-1-one and the correspoocRng anDine following the procedure of Example 7A 

7-f5-Chloro-2-(2::f!l8thoxv±momhoftn+yt-phenylamlno).pyrimidlll-4-ylam!nol-2-methy!-2,3-

dihydro-isgind~ 1-one 

1H-NMR (400MHz. DMSO-d6, o): 3.07 (s, 31-1), 3.13-3.17 {m, 4H), 3.75 (s, 3H), 3.34-3.78 (m, 

4H), 4.40 (s, 2H). 6.64 (dd. 1H, J = 8.6, 2.6 Hz), 6.67 (d, 1H, J = 2.5 Hz), 7.15 (d, 1H, J = 7.6 

Hz}. 7.25--7.34 (m, 1H) 7.36 (d, 1H. J = 8.6 Hz}, 8.13 (s, 1H), 8.36 (s, 1H}, 8.37-8.50 {m. 1H} 

10.57 (s, 1H}. MS (ESI) rn'z481 . 483 (M+1)• 

The folloWing 7 -{5-Chloro-2-(subst.phenylamlno)-pyrimldin-4-ylam.ino }-2-methyl-2,3- dlhydro­

tsoildol-1-ones are prepared from 7-{2,5-Dichloro-pyrimidln-4-yjamioo)- 2-f'l'lethyJ-2.3-dlhydro­

lsoindol-1-ooe and the COfl'eSpondlng aliline following the procedure of Example 2: 



-64-

Expl Rx Mass(m/z) NMR (400MHz) o (ppm) 

No. 

12-2 

~"' 
OMSO-d6: 224{s, 3H), 2.46-2.50(m,4H), 3.07(s, 3H), 

494 3.15-3.19(m, 4H). 3.74(s, 3H), 4.46(s, 2H), 6.52(dd, 

IM+1r 1H). 6.66{d, 1H), 7.15 (d, 1H}, 7.25-7.36(m, 2H), 

0 8.12(s, 1H), 8.35(s, 1H). 8.35-8.45(m, 1H), 10.57(s, 

1H) 

I 

12-3 DMSQ-(j6: 1.48-1 .67(m, 2H), 1.83-1 .88(m, 2H). 2.83-q·, 495 2..90(m. 2H), 3.07(s, 3H), .3.51-3.60(m, 2H}. 3.61-I 
[M't'1t 3.70(m, 2H). 3.73(s, 3H), -4.46(s, 2H). 4.69(d, 1H), 

~) 
6.52{dd, 1H). 6.64(d, 1H), 7.14 (d,1H). 7.25--7.35(m, 

2.H), 8.1 2(s. 1 H), 8.33(s. 1 H), 8.35-8.45{m. 1 H), 

10.57(s, 1 H) oa 

12-4 

¢r' 
DMSO-<t6: 1.4a.-1.59(m, 2H}, 1.83-1.88(m. 2H), 

577 2.14{s, 3H), 2.25-2.39(m. 4H), 2.42-2.60{m, 5H), 2.66-

{M+W 2.73(m. 2H),3.07(s, 3H), 3.73-3.n(m, 2H), 3.74(s, 

Q 
3H). 4.46(s, 2H), 6.52(dd, 1H), 6.64(d, 1H), 7.14 (d, 

1H), 7.26-7.34{m, 2H}, 8.12(s. 1H), B.34(s,1H), 8.35-

0 
8.45{m, 1H), 10.57(s,1H) 

I 

12-5 
~·, 

DUSO-d6: 1.35-1.65(m, 8H),1.73-1.65(m. 2H), 2.~ 

562 2.59(m, 7H), 3.08(s, 3H), 3.52..J.61(m,2H), 3.73(s, 

[M+1f 3H). 4.47(s, 2H), 6.72(dd, 1H), 6.94(d, 1H), 7.H(d, 

1H), 7.34-7.39(m. 2H), 8.21{s, 1H), a.37(s. 1H), 8.45-

853(m, 1H). 10.64(s, 1H) 
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DMSO~s: 2,19-2.42 (m, 4H). 2.65-2.89 (m, 3H). 3.07 

12-6 <ro, MS (s, 3H), 3.11-3.30 (m. 1H}. 3.48--3.61 (m. 2H), 3.62-

mfz 3.71 (m, 1 H), 3.75 {s, 3H), 3.75-3.83 (m, 2H). 4.47 (s, 

C\ 536 2H), 6.48--6.52 (m. 1H). 6.66 (d, 1H), 7.15 (d, 1H), 

7.26-7.'37 (m, 2H), 8.13 (s, 1H), 8.35 (s, 1H), 8.42 

~0 (brs, 1 H}, 10.57 (s, 1 H). 

The following 7 -{5--Chloro-2--(subst phenylamino) -pyrimldin-4-ytamlno)-.2-ethyl-2,3-

dihydrotsolndol~1-ones are prepared from 7-(2,5-0ichloro-pyrimklin-4--ylamino}-2- ethyl-2,3-

dihydro--isoindol-1-one and the corresponding aniline following 1tle procedure of Example 2: 

Expl Rx Mass{mfz) NMR (400MHz) l> (ppm) 

No. 

13-1 DMSo-d6: 1.19(t, 3H), 2.24{s, 3H), 2.~7-251 (m, 4H), 

~ . 508 3.15-3.21(m, 4H}, 3.54(q, 2H), 3.74(s, JH), 4.48(s, 

.0 [M+1f 2H), 6.54(dd,1H), 6.65(d, 1H), 7.16 (d. 1H), 7.26-

0 7.36(m, 2H), 8.12(s, 1 H), 8..34(s, 1H).. 8.37-8.48(m, 

1H), 10.58{s, 1 H) 

I 

Example 78: 2-{5-C!Jioro-2-(2-me1hoxy-4-mornho!in-+:vtQhenyfamlno)-pyrlmi<!irr4-ytam!no1--N­

methy!-beozamide Caltema!1Ve synthesis to Example 7 A} 

To a suspension of 2-{5-<::hloro-2-{2-methoxy-4-morphoUn-4-;4-phenylamlno~pyrlmidln-4-

yfamino]-banz.olc add (5.5 g, 12.1 mmo!) in 100 ml of THF are added EbN (2.06 ml, 14.8 

mmol) and isobutyl chloroformate (1.7 mL, 12.8 mmol) at .SOC. After stining at the same 

temperature for 30 min, the reaction mtx!ure ls further stirred at room temperature for 1 hour 

and then H20 is added to the reaction mtxture. The resu!fing precipitate ls collected by filtration, 



Expl 

No. 

14-1 

14-2 
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.washed with H~. and dried under reduced pressure to give an !ntennedlate ( 4.80 g} (1 0. 96 

mmo!, 91%) as yellow solid. 

NMR (400MHz, DMSO--d6, o): 3.10-3.20 (m, ~H}, 3.70-3.80 (m, 4H). 3.93 (s, 3H), 6.53 (ad, 1 H, 

J = 9.08, 2.0 Hz), 6.70 {d, 1H, J= 20Hz), 7.49-7.54 (m, 1HJ, 7.67 (d, 1H. J = 8.56 Hz), 7.89 (s, 

1H). 7.85-7.95 (m, 1H), 8.23 (d, 1H, J = 9.08 Hz), 8.26 (d, 1H, J = a56Hz), 12.60 (s, 1H}. 

To a 1M solution of methylamine in lliF (560 pl. 0.56 mmol) is added 82 1r9 of the obtained 

Intermediate (0.187 mmol) followed by 1M solution of NaHMDS In THF (500 IJ-I, 0.56 mmol) 

dropwlse. After the reaction mixture is stirred for 10 minutes. 5 ml of H20 is added and 

extraction ls performed with AcOEl The organic layer is washed with brine, dried over N~04, 

concentrated under reduced pressure, and purtfled by siRca gel column chromatography 

(Hexane.: Ac0Et=1 :1 to AcOEt) to give the title compound as a pale yellow sorid.. Data are given 

ln Example 1 A. 

By repeating the procedures described above using appropriate starting mateOals and 

conditions tt-e foftowfng compounds are obtained as Identified below. 

Ry Rf (solvent} NMR (400MHz) , .o (ppm) 

orMS 

CDCI3: 3.02-3.19 (m, 10H), 3.83-3.91 (m, 4H). 3.87 {s, 

0.10 3H), 6.45 (dd, 1H), 6.52 (d. 11-1). 7.09-7.14 (m, 1H), 

'·~ {n-hexane: 729(m,1H), 7.31 (dd,1H), 7.38-7.45 (m,1H). 8.06 

I I o Ac0Et=1:1) (s, 1H). 8.14 (d. 1H), 8.39 (d, 1H), 8.97 (s, 1H). 

CDCI-3: 1.27 (d, 6H), 3.09·3.16 (m, 4H), 3.81-3.92 (m. 

~ 
0.36 4H), 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), 

Ac0Et=1:2) 7.42-7.49 (m, 2H), 8.08 (s, 1H), 8.12 (d, 1H), 8.65 (d, 
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1H), 10.88 (br.s. 1H). 

14-3 OM$~6: .2.19(d, 3H). 3.09-3.14(m. 4H),3.74-

50S 3.n(m, 4H), 3. 75(s. 3H), 6.49(dd, 1H}, 6.65(d. 1 H). 

~ [M+1J+ 7.30 (d. 1H). 7.84(dd. 1H). 8.12(s, 1H), 8.40(s, 1H), 

.4- F 8.65-B.79(m, 2H}, 11 .39(s, 1H) 

F 

14-4 

b) 
DMSCki6: 2.7~2.75(m. 2H), 3.Q4.3.09(m.2H), 3 .12-

466 3.18(m, 4H). 3.74-3.80{m, 4H}, 3.75(s, 3H16.54(dd, 

(M+1)+ 1 H), 6.67(d, 1 H), 7.14 { d, 1 H), 7.34{d, 1 H), 7.37-

7.44(m, 1H). 8.17(s, 1H), 6.35-8.50(m, 1H), 8.44(s, 

1H), 10.59(s, 1H) 

0 Rf (Hexane Dt.1SO: 1.18 (t, 3H), 3.11-3.21 (4, 4H), 3.30~3.60 (m. 

l4-5 
./"---.~ "'=:: 

2H). 3.71-3.85 {m. 7H), 6.5o-6..58 (m, 1H), 6.71 {d. 

I AcOEt-=1:2} 1 H), 7.17-7.26 (m, 1H}. 7.46 (d, 1H}, 7.64 (dd, 1H). 
fi : 0.31 8.14 (s, 1 H). 8.19 (s, 1H), 8.51--8.68 (m, 1 H), 8.80-

F 8.87 (m, 1 H), 11 .36 (s, 1 H). 

0~ 
R1 (Hexane DMSO: 1.71-1 .92 {m. 2H), 1.92-2.06 {m, 2H), 3.08-

14-6 . 3.14 (m. 4H). 3 .48-3.57 (m. 2H), 3.83-3.75 (m, 2H), 

Ac0Et=1:1) 3.84-3.90 (m, 7H), 6.47 (dd, 1H), 6.53 (d, 1H), 7.09 

: 0.051 (ddd, 1H), 7.25-7.29 (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 01 H-NMR (400MHz, o ppm, COCb): 3.04-3.10 (m, 4H), 

3.1~.16 (m. 4H), 3.63-3.68 (m, 4H), 3.~3.90 (m . 

~N,;~ 7H), 6.46 (dd, 1H), 6 .53 {d, 1H), 7.~7.25 (m, 1H), 

lj -:?' 7.33 (brs, 1H), 7.56-7.62 (m. 1H). 7.85 (dd. 1H). 8.03 
o I 

(d. 1H), 8.12 (s, tH), 6.57-6.61 {m, 1H), 9.30 (s. 1H). ~ 
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The following 2-(5-Cnloro-2-(subst. phenylamino }-pyrimidln-4-ylamtno )-N-methy1-5- pyrroHdin-1-

yl-benzamldes are prepared from 2-(S...Chloro-2-methyl-pyrimldin-4- ylamino}-N-meth}M)-­

pyrrolldln-1-yl-benzamide and the ex>rresponding anmne following the procedure of Example 2: 

Expl Rx Mass(m/z) NMR (400MHz) S (ppm} 

No. 

1~1 DMS041: 1.94--1.99(m. 4H}, 2.23{s. 3H), 2.43--qo, 
551 2.48{m, 4H), 2. 78(d, 3H}, 3.11..J.17(m, 4H). 3..22-I 

(M+1f 3..29(m, 4H), 3.76{s, 3H}. 6.46(dd, 1H), 6.48-6.53(m, 

(") 1H). 6.63(d, 1H), 6.79(d, 1H}, 7.44(d, 1H), 7.89{s. 

1H), 7.99(s, 1H), 8.24(d, 1H), 8.60(d, 1H), 10.88(s, .. 
I 1H) 

1~2 DMSO-d6: 1.60-L70(m, 2H), 1.~2-ClO(m. 6H), 2..12-qo, 566 2.20(m. 2H). 2.1S(s. 3H), 2.S0..2.65(m, 2H), 2. 78(d, 
l 

[M+1r 3H), 3.22-3.28(m, 4H). 3.75(s. 3H}, 4.25-4.37(m, 1 H), 

OQ 6.49-6.55(m, 2H), 6.62(d, 1H), 6.80(d, 1H), 7.63(d, 

1H), 7.90(s, 1 H), 8.00(s, 1H), 82 4(d, 1H). 8.58-

8.63(m, 1H}, 10.88(s, 1H) 
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15-3 qo, OMSO-d6: 1.94-t.99(m,4H), 2.78(d, 3H), 3.09-

Expl 

No. 

16-1 

16-2 

16-3 

538 3.15(m, 4H), 3.22-3.27{m. 4H), 3.73-3.77(m, 4H), 
I 

{M+1r 3.76(s. 3H). 6.47(dd, 1H), 6.47-6.53(m, 1H), 6.65(d, 

(N) 1H), 6.79{d, 1H), 7.47(d, 1H), 7.90(s, 1H), 7.99(s, 1H). 

8.24(d. 1H). 8.60{d. 1H).10.88(s, 1H) 

0 

The foUowlng 2-{5-Chloro-2-(4--ftuoro-2-melhoxy-phenylarmno}-pyrtmldln-4- ylamlno}-5-subst.­

N-methyt-benzamlde are prepared from the corresponding aniline following the procedure of 

Example 2: 

Ry Mass(nw'z) NMR (400MHz) o(ppm) 

l DMSO-d6: 2. 79(d, :11'), 3.11-3.15{m, 4H}, 3-14-

CH) 487 3.81(m. 4H). 3.81(s, 3H), 6.78(ddd, 1H). 6 .95-7.05{m, 

[M+1t 2H), 7.21(d. 1H). 7.72{dd, 1H). 8.08(s, 1H), 8.09(s, 0 

1H}, 8.33(d, 1H). 8.63-8.73(m, 1H). 11.17(s, 1H) 

I DMSO-d6: 2.24{s, 3H), 2.45-2.52(m. 4H),2.79(d, 3H), 

9 500 3.13-3.18(m, 4H), 3.81(s, 3H), 6.75{ddd, 1H), 6.94-

[M-+-1]' 7.02(m, 2H), 7.20(d.1H). 7.73(dd, 1H), 8.03-8.11(m, 

2H), 8.30(d, 1H), 8.6o-8.70(m, 1H), 11.14{s. 1H) 

I 
DMSO-d6: 2.79(d, 3H), 3.80-3.81(m, 6H). 6.75(ddd, 

0 432 1H), 6.90-7.02(m, 2H), 7.'El(d, 1H), 7.67(dd, 1H}. 

I (M+1f 8.10{s. 1H), 8 .16(s, 1H), B.39(d, 1H), B.70-8.76(m, 

1H), 11.20(s,1H) 
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16-4 I DMSO-d6: 1.35-1.62(m, 8H), 1. 78-1.85(m. 2H), 2.30-

Q 568 2.40(m, 1H}, 2.41·2.52(m, 4H), 2.60-2.70(m, 2H}. 

tM+1r 2 .78{d, 3H}, 3.70-3.80(m, 2H), 3.81(s, 3H), 6.75(ddd, 

0 1H), 6.95-7.02(m, 2H), 7.20(d, 1H}, 7 .72(dd, 1H), 

8.()5..8.08(m, 2H), 8.28(d, 1H), 8.63-8.69(m. 1 H), 

11.12(s. 1H) 

Example 168 

CDCI1: 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 (s. 1H). 7.57~7.63 (m, 1H), 7.84 (dd. 1H), 8.00-lJ-14 (m, 1H), 8.14 {s, 1H), 

8.53 (d, 1H), 9.30 (s. 1H). 

Example 16C 

CDOi 3.56-3.65 (m. 2H), 3.88 {s. 3H). 5.11-5.19 (m, 1H}, 6.5~.56 (m, 1H), 6.61-e.66 (m, 1H). 

7.26-7.29 (m, 1H). 7.38 (brs. 11-1), 7.58-7.62 (m, 1H), 7.97 (dd, 1H), 8.02-8.10 (m, 1H), a. 15 (s, 

1H), 8.41 (dd, 1H), 8.81 (s, 1H). 

The following 2-{5-Chloro-2-(subst.phenylamlno}-pyrimldln-4-ylamlno)-5-nuor<rN-meft¥­

benzamlde are prepared from 2-{2,5-Dichloro-pyrlmid!n-4-ytamino)-5-fluoro-N-methyl­

ben:z:amideand the oorrespondlng aniPne foUowlng the procedure of Example 2: 
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Expf. Rx Mass{mlz) NMR {400MHz) 8 (ppm) 

No. 

16-1 

~' 
OMSO-d6: 2.06 (s, 3H), 2. 78 (d. 3H), 3.05-3.18 (m. 

595 8H), 3.53-3.64 (m, 4H), 3.68--3.77 (m. 4H). 3.77 (s. 

{M+1r 3H}, 6.51 (dd, 1H), 6.69 (d, 1H), 6.88 (br.d. 1H), 7.20 

X (d. 1 H), 7 A3 (d, 1 H), 7.99-8.03 (m, 2H}, 8.34 (br.d, 

1H). 8.63-8.71 (m, 1H), 11.15 (s, 1H}. 

The following 2-{5-chloro-2-{s.ubstphenylamino )-pyrtmidin-4-ylamino]-N-isopropyi--Oenz.ene­

sutfonamldes are prepared from 2 -{5-chloro-2-ctdoro-pyrimldin-4-yfamo )-N-isopropyl­

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

E.xplNo. Rx I Rf =·> I NMR (400MHZ), " (ppm) 
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qo, DMSO-d6: 0.94{d. 6H), 1.75-1.84(m. 1H), 2.07-

19-1 0.39 2.16(m, 1H). 2.33(s. 3H}. 2.98-3.04{m. 1H), 3 .22-
~~ 

(MeOH: 3.36(11\ 5H), 3.42-3.47(m, 1H). 3.74{s, 3H), 6.05(dd, 

¢ CH~z-==1:4) 1H}, 6.18(d, 1H), 7.18(dd, 1H), 7.25(d, 1H). 7.35-

7.45(m, 1H). 7.77-7.82(m. 1H), 7.70-8.10{m, 1H), 
~-

8.09--8.17 {m. 2H), 8.45-8.63(m. 1H). 9_34(s, 1H) 

¢r/ C~: 1.00(d, 6H). 1.13{t. 3H), 1.83-1.92(m, 1H), 

19-2 '-'::: 0.40 223-2.30(m.1H). 2.70-2.78(m. 2H), 3.03-3.13(m. 1 H) . 
.4- (n-tlexane: 3.27-3.54 (m, 5H), 3.85(s. 3H), 4.33{d. 1H), 6.05{d. 

Q Ac0Et=1 :1) 1H), 6.13(s, 1H}, 7.13(bs. 1 H}, 7.18-7 22(m, 1 H}, 

7.52-7.66(m, 1H). 7.83-7.86(m, 1H), 7 .95-7.98(m, 

lr\ 1H}, 8.09(s. 1H}, 8 .47-8.49(m, 1H}, 8.89(s. 1 H) 

/ 
COCfi 0.93 (d, 6H), 1.05-1.09(m, 1H), t48-1.99(m, 

19-3 l 
'-'::: 0.30 6H), 2.16(s,3H), 2.61-2.67(m, 1H). 2.80-2.83(m, 1H). 
A (n--hexane: 3.75(s. 3H}, 3.80-3.89(m, 2H), 6.~.47(m, 1H}, 

Ac0Et=1:1) 6.62-6.63(m. 1H), 7.18-7.22(m, 1H), 7 .42-7.46(m, 

1H), 7.00.7.69(m, 2H), 8.17(s, 1H), 8.23{s, 1H), 8.42-

""' 
BA4(m. 1 H), 8.89(s, 1 H) 

¢r/ DUS0~6 : 0.94{d, 6H), 1.45-1.57(m, 2H), 1.8(}.. 

19-4 0.69 1.88(m. 2H), 2.14{s, 3H), 2.25-2.35(m, 4H), 2.45-

(MeOH: 2.55(m. 4H), 262-2.70(m. 2H}, 328--3.37(m, 1H), 

Q CHz(:fr:1:3) 3.68-3.74(m, 2H), 3.75(s, 3H), 6.44{dd, 1H, J=8.82, 

2.0Hz), 6.61(d, 1H, J=2.0Hz), 7.21 (dd, 1 H), 7.37(d, 

9 
1H), 7.45{dd, 1H). 7.81 (dd, 1H, .1=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) 

coaa= o.93(d. 6H), 223(s. 3H). 2.45-2.48(m, 4H), 

19-5 ~ 0.35 3.12-3.15{m,4H), 3. 75(s, 3H). 6.42-6.45(m, 1 H). 6.63 l 
( n--hexane: {s,1H), 7.19-723(m, 1H), 7.38-7.47(m, 2H), 7.80-

C) Ac0Et=1:1) 7.89(m, 2H). 8.16(s, 1H). 8.46-8.48(m, 1H), 9.34(s, 

1H) 
I 
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19-6 0.45 CDCb; 0.99(d, 6H). 3A0-3.49(m, 1H), 3.88(s, 3H), 

«' (n-hexane: 429-4.31(d. 1H), 6.51-6.56(m, 1H). 6.62-6.65 (m. I 
Ac0Et=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) 

19-7 0.26 DMSO-d6: 0.93(d, 6H). 1.59-1.67(m, 2H), 1.90-

~' (n-hexane: 1.93{m, 2H). 2.10-224{m. 5H), 2.60-2.67(m, 2H}, l 
Ac0Et=1:1) J.74(s, 3H). 4.33-4.37(m, 1H), 6.47~.50(m. 1H), 

OD, 6.63(d, 1H), 7. 18-7.22(m, 1H), 7.41-7.45(m. 2H), 

7.79-7.87(m. 2H). 8 .16(s, 1H), 8.21(£, 1H), 8.41 -

8.43(m. 1 H). 9.29(s. 1 H} 

1B--8 0.25 DMSC-<16 : 0.93(d, 6H), 3.09-.3.12(m. 4H). 3.74-

~' (n-hexane: 3.76(m, 7H). 6.43-6.46(m, 11i). 6.64(s, 1H). 7.19-I 
Ac0Et=1:1) 7.23{m, 1H}, 7.41 -7 .48{m, 2H), 7.80(d, 1H), 7.82(d. 

0 1H). 8.17(s. 1H), 8.4&-8.48(m, 1H), 9.31(s. 1H) 

19-9 DMS046 : 0.93{d. 6H). 1.89--1.90(m, 1H), 2.30(bs, 

~' 0.56 .6H). 3.13-3.50(m, 6H), 3.74{s, 3H), 6.10(d. 1H). I 
(MeOtt 6.22{s, 1H). 7.16-7.20(m,1H), 7.25·7.27(m, 1H), 

Q,_ CHzC!r1:4) 7.40(bs, 1H), 7.79-7.81(m, 1H), 7.86-7.88(m, 1H), 

8.12{s, 1 H), 8.15(.s, 1H), 8.61 (s, 1 H), 9.34(s, 1 H) 

19-10 CDCb: 0.99{d, 12H). 2.27(s, 2H), 2.31(s, 6H), 2.96(s, 

~' 0.45 2H). 3.3S-3.48(m, 1H), 3.83(s, 3H), 4.30(o, 1H), 6.09--I 
(MeOH: 6.12(m, 1H). 6.19(d,1H), 7.11(s, 1H), 7.19-7.23(m, 

4 C~1:4) 1H), 7.51-7.57(m, 1H), 7.76-7.79(m. 1H), 7.95(d, 1H), 

8.09(s. 1H), 8.46--8.49(m, 1H), 8.88(s, 1H) 

19-11 0.30 DMSO-d6: 0.93(d, 6H), 2.96-2.99(m, 4H). 3,74-

~' (n-hexane: 3.7S(m, 7H}, 6.67-6.72(m,1H), 721-7.25(m,1H). I 
Ac0Et=1:1) 7.31-7.34(rn.1H), 7.44-7.48(m, 1H), 7.80-7.83(m, 

() 1H), 7.88(d, 1H), 8.21(s, 1H). 8.42(d, 1H), 8.58(s, 

1 H), 9.30 (s, 1 H) 
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19-12 DMSO-d6: 0 .94(d. 6H), 1.68-1.76(m, 1H), 1.99-¢co, 0.42 2.07(m, 1H), 2.29(s, 3H), 3.05-3.49(m. 6H), 3.75(s, 

F (MeOH: 3H}. 6.38-6.40(m, 1H), 7. 10-7.37(m, 3H), 7.70-

q 
r-

CH~Ir-1:4) 7.80(m, 1H), 8.08-8.39(m, 3H), 9.24(s, 1H) 

19-13 

¢'~ 
0.50 CDCh: 1.01(d, 6H), 1.94-1.96{m, 1H). 2.01(s, 3H). 

(MeOH: 229-2.37(m, 1 H), 3.19-3.58(m, 5H~ 3:86(s, 3H). 

CH20r1;4) 4.42(d, 1 H), 4.59-4.63(m, 1H). 5.70(d, 1 H). 6.05-

~ 
6.08(m, 1H), 6.15-S.16(m, 1H). 7 .17-7.24(m, 2H}, 

7.53-7.57(m, 1H). 7.90(d. 1H), 7.91-7.98(m, 1H). 

8.09(s, 1H), 8.47(d, 1H), 8.91(s, 1H) 

19-14 0.53 COCia: 1.00(d, 6H), 2.04(s, 3H}. 2.05-2.29(m. 2H), 

~ (MeOH: 2.96{s, 3H), 3.19-3.54{m, SH), 3.86{s, 3H). 4.57-I 
CHP:z=1:4) 4.63(m, 1 H). 5.39-5.46(m. 1 H), 6.07 -6Jl9(m, 1 H}, 

~ 
6.16(d, 1H). 7.18--7 .26{m, 2H}, 7.53-7.67(m, 1H), 

7.89-7.98(m, 2H), 8.08{s. 1H), 6A7(d, 1H), 8.94(d, 

1H) 

19-15 DMSO-d6: 0.93(d, 6H), 1.43-1.56(m, 2H), 1.65-

¢r~ 0.56 1.75(m, 4H), 1 .~1.93(m, 2H), 2J)5-2..15(m, 1H), I 
(MeOH: 2.45-2.55(m, 5H), 2.69-2.75(rn, 2H), 3.61(d, 2H), 

y CH~fr1 :4) 3.74(8, 1H). 6.42-6..51(m, 1H), 6.61(d, 1H). 7.18-

7.22(m, 1H). 7.37(d,1H}. 7.43-7.47(m, 1H), 7.80(d, 

0 1H), 7.81-7.89(m, 1H), 8.16(d, 1H), 8.46-8.48{m, 1 H), 

9.31 (s., 1 H) 

19-16 DMSO-d6: 0.92(d, 6H), 1.85-1 .75(m, 4H), 1.88-

-:?! 
o, 

0.56 2 .00(m, 4H), 2.39-2.43(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), 

•'"'- CH2Ch.;;1 :4) 3.77-3.78{m. 1H), 6.09(d, 1H), 6.23(s, 1H), 7.13-

0 7.17(m, 1H). 7.23-7 .25(m, 1H}, 7.30..7.42(m. 1 H), 

7.78(d, 1H), 7.86(d.1H). 8.10(s,11-f), 8.13(s.1H), 

8.40-8.50(m, 1H), 9.31(s. 1H) 
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19-17 0.23 OMSO-d6 : 0.93(d, 6H), 1.24-1.57(m, 4H), 1.69-

sY' (n-hexane: 1.78(m, 2H). 1.98-2.04{m. 1H), 2J5-2..33(m, 5H). I 
AcOE1=1:1) 2.70-2.80(m, 1H), 3.74(s, 3H), 3.91-3.94(m, 1H), 

& 
4.05-4.09{m, 1H). 6.~.49{m, 1H), 6.63(d, 1H), 

7.18-7.22(m, 1H), 7.42-7.46(m, 2H), 7.80{d,1H), 

7.69(d, 1 H). 8.17{s, 1 H), B.25(s, 1 H), 8.42 -8.44(m, 

1H), 9.31(s, fH) 

19-18 0.48 DMSO-d6 : 0.93{d, 6H), 1.03(t, 3H), 1.13(t 3H), 1.42-

~ (n-hexane: 1.81(m. 4H), 2..57-2.83{m. 4H), 3.17-3.41(m, 4H). I 
Ac0Et=1:1) 3.65-3.75(m, 1 H). 3.80(s, 3H). 4.21(bs, 1H), 6.42-

OyC 6.47(m, 2H), 6.51(d, 1H). 6.63(d, 1H), 7.18-7.22{m, 

1H}, 7.38-7.47(m. 2H), 7.80-7.82(m, 1H), 7.89(d, 1H}, 

8 .16(s. 1H), 8.47 ..S.49(m. 1H), 9.31(s, 1H) 

COCI3: 1 .~1.62 (m, 2H).1.72-1.78 (m, 1H), 1.62-

19-19 qo, 0.44 1.90 (m, 1H), 2.40-2.46 (m, 1H), 2.61-2.75 (m, 2H), 
A 

~ 
(CH2CI2:M 3.75-3.70 (m, 2H), 3.76 (s, 3H), 6.45 (dd, 1 H), 6.62 (d, 

eOH---9:1) 1 H), 6.86 (s, 1 H), 7.19-7.23 (m, 1H), 7.~7.48 (m, 

0 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) 

DMSO-d6 : 0.94 (d, 6H). 1.73-1.82 (m, 1H), 2.23-2.33 

19-20 ~o, Ms : 547 (m, 4H), 2.34-2.41 (m, 1H), 2.54-2.62 (m, 1H), 2.62-

.0 2-69 (m. 1H), 2.77-282 (m, 1H}, 3.25-3.35 (m, 1H), 

a 3.74 (s. 3H), 4.85-4.92 (m, 1H}. 6..4 (dd. 1H), 8 .57 (d, 

1H), 7.1&-724{m,1H), 7.38-7.51 (m, 1H), 7.61 {d , 

1H), 7.82·7.94 (m, 1H). 8.16 (s, 1H), 8.22 (brs. 1H), 
\ 

8.38-8.46 (m. 1H), 9.3 (brs, 1H) 

19-21 o~: 0.92 (d, 6H), 1.61-1.71 (m, 2H), 1.86-1.96 

~ 
o....._ Ms : 579 (m, 2H). 212-2.22 (m, 5H), 2.57-264 {m, 2H), 3.2-3.4 

I 
0 (m, 1H). a.n (s. 3H), 4.27-4.35(m, 1H). 6.86 (dd, 1H), F 

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), 8.36~.42 (m, 1H), 

8.62 (s, 1H}, 9.28 (s, 1H) 

I 
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19-22 OMSO-d6 : 0.90 (s, 6H), 0.~ (d, 6H}, 2.9 (d, 2H), qo, Ms: 549 3.24 {d, 2H), 3.25-3.35(m, 1H), 3.27-3.36 (m. 1H), 

A 3.68 (s, 3H), 4.58 (t. 1H), 5.3 (t. 1H). 6.16 (dd, 1H), 

y 6.39 (d, 1H), 7.13 (d, 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, 1H), 6.45-8.57 (m, 1H), 9.33 (s, 1H) 

19-23 DMSO-d6: 0.94 (d, 6H), 1.22 (s, 6H), 3..25--3.35 (m, qo, Rf: 0.51 1H), 3.36 (d, 2H). 3.68 (s, 3H), 4.73-4.79 (brs, 1H}, 

A (n-hexane: 4.81 (t. 1H). 6.29 (dd. 1H), 6.44 (d. 1H), 7.14-7.22 {m, 

+~ 
Ac0Et=1:1) 2H), 7.38-7.46 (m, 1H}, 7.8 (dd, 1H), 7.85-7.9 (m, 1H). 

8.1 (s, 1 H). 8.13 (s, 1 H), 8.45-8.55 (m, 1 H), 9.32 {s, 

1H) 

19-24 DMSO-d6 : 0.93 (d. 6H). 0.96 (s, 6H). 2.22 (s. 6H). 

-..;::: o, Ms: 577 3.25-3.35 {m, 1H). 3.7 (s, 3H), 3.75 (s, 3H), 6.46 (dd, 
I 

b 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, 1 H), 8.38-8.48 {m, 1 H), 9.31 (s, 1H) 

19-25 DMSO-d6: 0.94 (d, SH), 3.12 (t. 4H), 3.25-3.35 (m, 

~ Ms: 521 1 H), 3.75 (t. 4H), 6.73 (dd, 1H), 6.85 (dd, 1 H). 7.16-

A 7.24 (m, 1H), 7.25-7.32 (m, 1H), 7 ..38-7.47 (m, 1H), 

() 7.8 (dd, 1 H), 7.88 {d, 1H), 8.18 (s, 1 H), 8.42-8.52 (m, 

1H), 8.86 (s. 1H}, 9,36 (s. 1H) 

OMSO-d6 : 0.93 (d, 6H). 2.4-2.56 (m. 4H). 2.69 (t, 

19-26 7' Ms : 565 2H), 3.25-3.38 (m, 1H). 3.59 (t, 4H). 4.11 (t, 1H), 6.75 

A (dd, 1H), 6.93 (dd, 1H), 7.1~7.23 (m, 1 H), 7.3-7.4 (m. 

ll'l 
1 H), 7.4-7.38 (m, 1 H), 7.8 (dd, 1H}, 7.88 (d, 1H), 8.19 

(s, 1 H), 8.36-8.5 (m, 1H), 8.92 (s, 1H), 9.34 (s, 1H) 

~0 
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19-27 DMSO-d6: 0.93 (d, 6H), 1.3-1.62(m, 8H).1.75-1.85 ¢'o, Ms: 614 {m. sH), 2.26-2.4 {m, 1H). 2.4-2.58 (m. 4H), 3.28-3.38 

.6- ( m, 1 H), 3.68-3.78 (m. 5H), 6.42 (dd, 1 H). 6.64 { d, 

Q 
1H), 7.1B-7.24 (m, 1H}, 7.42-7.5 (m, 2H), 7.77 (d, 1H). 

7.82 {dd, 1H), 8.13 (s, 1H). B.17 (s, 1H). 8.4-8.5 (m. 

1 H). 9.36 (s. 1 H) 

0 
DMSO-d6 : 0.93 (d, 6H), 1.6-1. 7 (m, 2H). 1.88-1.98 

19-28 ~ 
F Rf: 0.5 (m, 2H), 2.17-2.35 (m, 5H). 2.6-2.73 (m. 2H), 3.25-3.4 

1.6- {MeOH: (m, 1H), 4.344.44 (m, 1 H), 6.75 (dd, 1H), 6.93 (dd. 

CH2CI2=-3: 1H), 7.16-723 (m,1H), 7.29-7.36 (m,1H), 7.:r7-7.47 

7) (m. 1H), 7.8 (dd, 1H), 7.89 (d. 1H), 8.19 (s, 1H), 8 .36-

i 
8.46 (m, 1H). 8.92 (s, 1H), 9.31 (s, 1H) 

19-29 DMSO-d6: 0.93 (d. BH), 2.45-2.55 (m, 4H). 2.7 (t, 

-..;::: o.....__ Ms; 5T7 2H). 3.25-3.35 (m, 1H), 3.59 {t, 3H), 3.76 (s, 3H}, 4.1 
I 

A (t. 1H), 6.46 (dd, 1H), 6.65 (d, 1H), 7.18-7.24 (m, 1 H), 

7.4-7.5 (m, 2H), 7.82 (dd, 1H), 7.88 (d, 1H), 8.17 (s, 

Nl 
1 H), 8.24 {s, 1 H), 8.4-8.48 (m, 1 H), 9.31 (s, 1 H) 

~0 

DMSO-d6 : 0.93 (d, 6H). 2.15 (s, 3H), 2.2-24 (m, 4H), 

19-30 ~o, Ms: 590 24-2.6 (m, 41-l), 269 {t. 2H), 3.25--3.35 (m, 1H), 3.75 

A (s, 3H), 4.08 (t. 2H), 6.47 (dd, 1H), 6.64 (d, 1H), 7.18-

l"i 
7.24 (m, 1H), 7.41-7.49 (m, 2H), 7.81 (dd, 1H), 7.86-

7.91 (m, 1H). 8.17 (s, 1H). 6.24 (s, 1 H), 8.39-8.46 (m, 

l.v-N'-. 1H), 9.31 (s, 1H} 
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DMSO--d6 : 0.94 (d, 6H), 2.19-2.36 (m, 4H), 2.66-2..85 

19-31 ¢-·, Ms: 588 (m, 3H), 3.15--3.21 (m. 1H), 3.73-3.8 (m, 5H), 6A3 

~ (dd, 1H), 6.63 (d, 1H), 7.18-7.25(m, 1H), 7.4 (d, 1H). 

eel 
7.43-7.5(m,1H), 7.81 (dd,1H), 7.89 (d. 1H), 8.16 (s, 

1 H), 8.17 (s, 1 H), 8.42-8.52 {m, 1 H), 9.32 {s, 1 H) 

CDC!3: 1.01(s, 6H), 1.45--1.56 (m, 2H), 2..()3..2.11 (m, 

19-32 q·, Ms: 560 2H), 2.11-2.2 {m, 2HJ, 2.31 (s, 3H}, 2_78-2.87 (m, 2H). 

~ 3..22-3.31 {m, 1 H). 3.39-3.5 (m, 1H), 3.82 (s. 3H), 4.5-

U, 4.6 (m, 1 H). 6.13 (dd, 1 H), 621 (d, 1 H). 7.16 (s, 1 H), 

7.18-7.24 (m, 1H), 7.5-7.57 {m, 1H), 7.82 (d, 1H), 

7.97 (dd, 1H), 8.16 (s, 1H), aoa (s. 1H), 8.46 (d, 1HJ, 

8.92 (s, 1H) 

The following 2-{5--<:fUoro-2-( subsl phenylamino )-pyrimidlll-4-yiamino}N-methyl-benzene-

sulfonamides are prepared from 2-(5-dlloro--2-c:hioro-pyrimidin-4-ytamino}-N-methyl-

benzenesuffonamide and the corresponding aniline following the procedure of Example A 

Cl'l0N 
~~ ......... ~ ..... ~,~o r ~,s -r- Rx 

o'~ I 
~ 

Q 

~No. Rx Rf (solvent) NMR (400MHz), 6 {ppm) 

orMS 

¢/ CDCI~ 2.63(d, 3H), 3.14(t, 4H), 3.87-3.90(m,7H), 

20-1 '-'::: 0.5() 4.64(m, 1H), 6.45(dd, 1H), 6.55(d, 1H), 7.23-7 .26(m, 

...? (ACOEt) 1H), 7.51-7.55(rn, 1H), 7.91(d,1H}, 7.95(dd, 1H), 

C) 8_06(s, 1H), 8.47(d, 1H). 9.26(s, 1H) 



20-2 

20-3 

20-4 

20-5 

20-6 

20-7 
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DMSO-d6: 2.06 (s, 3H), 2.43 (S. 3H). 3.10 (m, 2H). 

3.16 (m, 2H), 3.59-3.62 (m, 4H). 3.77 (s. 3H), 6.49 

mfz 546, (dd, 1H), 6.68 {d, 1H), 7.21-7.25 (m,-1H). 7.42 (d. 1H), 

548 (M+1) 7.49 {dd, 1-H), 7.75-7.77 (m, 1H). 7. 78(s, 1H), 8.16(s. 

1H), 8.21 (s. 1H). 8.50(d. 1H), 9.35 (s, 1H} 

0.27 CDCii 2.65(d, 3H), 4.45-4.49(m, 1H), 6.99-7.04(m, 

(n-hexane: 1H), 7.17-7.28(m, 4H), 7.56-7.60(m, 1H), 7.96-

Ac0Et=3:1) 7.98(m, 1H), 8.18(s, 1H}, 8.31-8.34-{m, 1H). 8.41-

8.44(m, 1 H). 9.14(s, 1 H) 

0.27 CDCb: 2.65(d, 3H), 4.54-4.58(m. 1H), 6.53(dd, 1H), 

(n-hexane: 6.98-7.02(m, 1H), 7.11-7.15(m. 2H), 7.24-728(m, 

Ac0Et=3:1) 1H). 7.35(bs. 1H), 7.57-7.61(m, 1 H), 7.95--7.98(m, 

1H), 8.16(s, 1H), 8.29-8.32(m, 1H), 8.42-8.46(m, 1H), 

9.14(s. 1H) 

0.46 

(MeOH: 

COCb: 1.95-2.00(m, 5H), 2.29-2.37(m. 1H), 2.62(d, 

3H), 3.20-3.78(m, 4H), 3.86(s, 3H), -4.60--4.64(m, 2H), 

CH2Giz=1:4) 5.68-5.69(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, 

2H), 8.06(s, 1 H). 8.5&8.57(m, 1H), 9.08(s. 1 H) 

518 

[M+1}+ 

OMSO-d6: Z.23(s, 3H), 2.43{s, 3H), 2.45-2.50(m, 4H}, 

3.12-3.17(m, 4H), 3.7S(s, 3H), 6.45(dd,1H), 6.63{d, 

1H), 722(dd, 1H), 7.37(d, 1H), 7.45--7.50(m, 1H), 

7.74-7.78(m, 1H), 7.76(d, 1H). 8.15(s, 1H}, 8.19(s, 

1H), 8.46-8.53(m, 1H), 9.35(bs. 1H) 

DMSO-d6: 2.43(s, 3H), 2.80-2.89(m, 4H), 2.99-

504 3.07{m, 4H), 3.76(s, 3H), 6.44{dd,1H). 6.61 (d, 1H), 

[M+1J+ 7.18-7 24(m, 1 H), 7.37(d, 1H), 7.44-7.50(m, 1H), 

7.76(dd, 1H}, 8.15{s, 1H). 8.18(s. 1H), 8.45-8.55(m, 

1H), 92o-9.-45(m. 1H) 



2o--8 

20-9 

20.10 

20-11 

20-12 

586 

(M+1]+ 

569 

[M+1J+ 
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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-

2.55(m, 4H), 2.60-2.70(m. 2H), 3.68-3.77(m. 2H), 

3.75(s. 3H), 6.45(dd, 1H), 6.62(d, 1 H), 7.21(dd, 1 H), 

7 .36(d, 1H), 7.4J-7.51(m, 1H), 7.73-7.81(m, 1H), 

7.75{dd, 1H), 8.15(s, 1H), 8.17(s. 1H), 8.45-8.52(m, 

1H), 9.34(bs, 1H) 

DMS0-<16: 1.85-1.95(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, 

1H), 7.39-7.47(m, 2H), 7.72-7.82(m, 1H), 7.77(dd, 

1H), 8.26(s, 1H), 8.52(d, 1 H), 922(s, 1 H), 9.36(s, 1 H) 

DMSO-<t6: 1.85-1.95{m, 2H), 2.19(t, 2H), 2.25-

556 2.35(m, 4H), 2.43(s, 3H), 3.55-3.60(m, 4H}, 4.19(t, 

[M+1]+ 2H), 6.66(d. 1H). 7.06(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), 8.26(s, 1H), 

8.52(d, 1H), 9.21(s, 1H), 9.36(s, 1H) 

DMSO-d6: 2.64 (d, 3H), 2.87-2.96 (m, 4H). 3.65-3.74 

Rf (m, 4H), 3.86 {s, 3H), 4.41-4.51 (m, 1H). 6.50 {dd, 

(Hexane: 1 H), 6.81 (d, 1H). 7.55-7.64 (m, 2H). 7.96 {d, 1H), 

AcOEt-=1:1) 8.01 {s, 1H), 8.19 (s, 1H), 8.49 (d, 1H), 9.07 (s, 1H). 

029 

MS 

535 

DMSO-d6: 2.64 (d, 3H), 3.05 (bs.. 4H}, 3.59 (bs, 3H), 

3.87(bs, 3H), 3.89 (bs, 4H), 4.52-4.48 (m, 1H), 

6.67(bs, 1H), 7.25-7.20(m, 1H). 7.44-7.32 {m, 1H), 

7.63-7.52 (m, 1 H). 7 .94(bs, 1 H), 8.06 (d, 1 H), 8.25(s, 

1H), 8.48(d. 1 H), 9.06(bs. 1 H) 



20-13 

20-14 

20-15 

~16 

20-17 

MS 

548 

MS 

546 

LC-MS 

545 
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OMSO-d6: 2.17 (bs, 3H), 2.63 (d, 3H). 2.68 (bs, 4H). 

3.10(bs, 4H), 3.57 (s, 3H), 4.54-4.46 (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), 8.16(s, 1H), 

8.46(d, 1 H), 9.04(bs, 1H) 

DMSO-d6: 1.06 (t, 3H), 1.86 (dd, 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, 1H}, 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) 

DMSO-d6: 1.46-1.62 (m, 2H), 1.72-1.79 (m, 1H), 

1.82-1.90 (m. 1 H), 2..38-2.46 (m, 1 H), 2.43 (s, 3H). 

2.62-2.76 (m, 2H), 3.59-3.69 (m, 2H), 3.43 (s, 3H), 

6.47 (dd, 1H), 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), 8.15-8.20 (br, 1H), 8.44-

8.53 (m, 1H), 92a-9.38 (m. 1H) 

DMSO-d6: 1.47-1.55 (m. 2H). 1.80-1.91 (m, 2H), 2.16 

0.24 (s. 3H). 2.25-2.41 (m, 5H), 2.42-2.48 (m, 3H), 2.61-

(CH2CI2:M 2.73 (m, 2H). 3.6~3..79 (m, 5H), 6.45 (dd, 1H}, 6.62 

eOH=82) (d, 1H), 7.21 (dd, 1H), 7.34 (d, 1 H), 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) 

DMSO-dB: 1.7&-1.84 (m. 1H), 2.08-2.16 (m, 1H), 2..33 

LC-MS (s. 3H), 2.42 (s, 3H). 3.()()-3.03 (m. 1 H), 3.23-3.27 (m, 

518 3H), 3.42-3.46 (m, 1H). 3.74 (s, 3H). 6.06 (dd, 1H), 

6.18-6.20 (m, 1H), 7.17-7.23 {m, 1H), 7.38-7.48 (br, 

1H}. 7.72-7.77 (m, 1H). 8.12 (s. 1H), 8.17-8.21 (br, 

1H). 8.46-8.58 (br, 1H), 9.30-9.40 (br, 1H) 
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~o, 
DMSO-d6: 1.36-1.49 (m. 2H). 1.69-1 .76 (m, 2H). 2.13 

20-18 LC-MS {s, 3H). 2.15-2.23 {m. 1 H), 2.24-2.36 (br, 4H), 2.39-

601 2.48 (m, SH), 2.43 (s, 3H), 3.27-.3.40 (m, 2H). 3. 74 (s, ,0 
3H), 6.62 (dd, 1H), 6.90 (d. 1H}. 7.22.-7.26 (m, 1H), 

7.41-7.46 (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) 

tro, DMSO-d6: 1.37-1.46 (m, 2H), 1.69-1.75 (m, 2H), 2.43 

20...19 LC-MS (s, 3H). 2.53-2.61 {m, 2H), 3.18-326 (m, 2H}. 3.40-

HOD 519 3.74 (m, 2H), 4.62 (d. 1 H), 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), 8.13-8.18 (br, 1H). 8.25 (s, 

1H), 8.40-8.45 (m, 1H), 9.25--9~30 (m, 1H) 

£Y' 
DMSO-d6: 1.66-1.76 (m, 1H}, 2.00-2.07 (m, 1H), 2.14 

20-20 LC.MS (s, 6H}. 2.43 (s, 3H), 2.68-2..76 (m. 1 H), 2.87-2.91 (m, 

9 532 1 H), 2.99-3.10 (m, 2H), 3.24-3.28 (m, 1 H), 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. 1 H), 824 (s. 1 H). 8.46 (d. 1 H), 9.Z7 -9.36 

(br, 1H) 

20-21 DMSO-d6: 2.37-2.47 (m, 4H), 2.48-2.53 (m. 3H), 2.64 

h"' Ms:~ (t, 2H), 3.57 (t, 3H), 3.77 (s, 3H), 3.92 {t. 2H). 6.61 (dd. 

~ A 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, 1 H} 8.46 (d. 1H), 9.33{s, 1H) 

ho, DMSO-d6: 2.20 (s, 3H), 2.3-2.5 (m, 11 H), 2..64 {t, 2H), 

20-22 Ms:562 3.77 {s, 3H), 3.91 (t. 2H), 6.61(dd, 1H). 6.94 (d, 1H), 

~ 7 25-7.31(m, 1 H), 7.57 (d. 1H), 7.58-7.64 (m. 1 H}. 

9 7.74-7.84 (m, 2H), 8.12 (brs,1H). 8.28 (s. 1H) 8.46 (d, 

1 H). 9.33(brs, 1 H) 
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DMSO-d6: 2.42-2.45 (m. 3H), 3.83 (s. 2H), 6.8 (ddd, 

20~23 ho, Ms:438 1 H). 7.02 (dd, 1 H), 7.3~7.36 (m, 1 H), 7.58--7.64 (m, 

4- 1H), 7.74-7.8 (m, 1H), 7.82 (dd, 1H), 7.85 (dd. 1H}, 
F 

8.18 (brn, 1H), 8.31 (s, 1H). 8.41 (d. 1H), 9.3 (bm, 1H} 

~o, 
DMSO-d6: 2.41-2.45 (m, 3H), 3.79 (s, 2H}. 6.74 (ddd, 

20~24 Ms:438 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 

F (brs. 1H), 8.39-8.45 (m. 1H}, 9.34 (brs. 1H) 

DMSO-d6: 1.24-1.38 (m, 2H), 1.64-1.8 (m, 3H), 1.83-

2Q-25 
'<:: 0" 

Ms:547 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) «•, DMSO-d6: 1.18-1.3 (m, 2H), 1.56-1.7 (m, 3H), 1.8-

20-26 Ms:547 1.88 (m, 2H), 2.15 (s, 3H), 2.41-2.45{m, 3H}, 2.73-2.8 

(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), 6.45 (d, 

1H). 9.31 (brs, 1 H) 

DMS0-<!6: 1.62-1.72 (m, 2H), 1.9-1.99 (m, 2H), 2.3-

20-27 1'-"l: 
& 

0" 
Ms:533 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). 7.19-7.25 (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) 

DMSO-<t6: 0.96-1.2 (m. 2H). 1.75-1.9 (m, 1 H), 2.2-2.3 

20..28 
~ o..._ 

Ms:547 (m, 1H). 2.35-2.45 (m, 1H), 2.41-2.45(m. 2H), 2.43(d, 
.d-

3H}, 2.6-3.0 (m, 3H), 3.76 (s, 3H), 4.85-5.0 (m, 1H), 

6.43-6.49 (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, 1K). 8.44-8.51 (m, 1H), 9.35 (brs, 1H) 
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~~ 
DMSO-d6: 1.74-1.83 (m. 1H), 2.23-2.31 (m, 1H), 2 .26 

20-29 Ms:519 (s. 3H}, 2.35-2.4 (m, 1H). 2.41-2.45(m, 3H}, 2.58-2.63 

(m, 1 H), 2.63-2.7 (m, 1H), 2.76-2.83 (m, 1H). 3. 75 (s, 

3K}, 4.&6-4.92 (m, 1H}, 6.43 (dd, 1H), 6.58 (d, 1H}, 

\ 7.19-7.25 (m, 1H). 7.41 (d. 1H), 7.44-7.51 (m, 1H). 

7.73-7.83 (m. 2H). 8.16 (s. 1H), 8.26 (brs, 1H), 8.43-

8.52 (m. 1H), 9.34 (brs. 1H) 

~·, 
DMS0-<16: 1.04 (t, 3H), 1.74-1.82 (m, 1H), 2.23-2.33 

2(}.30 Ms:533 (m, 1H), 2..47-2.5(m, 6H). 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). 6.59 (d, 1H), 7.19-7.25 (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, 1 H), 8.44-8.51 (m, 1 H). 9.34 {brs, 1H) 

DMSO-d6: 2.23(s, 3H), 2.38-2.47 (m, 7H), 2.87-2.93 

20-31 ff' Ms: 518 (m, 4H), 3.75 (s, 3H}, 6.63 (dd, 1 H), 6.93 (d, 1 H). 

('1 7.22-7 28_ (m, 1H}, 7.42 (d, 1H), 7.48-7.54 (m, 1H). _.,.HJ 
7.76-7.84 (m, 1H), 8.2 (s, 1H), 8.25(s, 1H), 6.43 (dd, 

1H) 9.29 (s, 1H) 

~ 
DMSO-d6: 1.35-1.55 (m, 8H), 1.66-1.75 (m, 2H), 

20-32 Ms: 586 223{s. 3H). 2.41-2.45 (m, 3H}, 3.74 (s, 3H), 6.63 (dd, 

1H). 6.91' (d, 1H), 721-7.28 (m, 1H), 7.44 (d, 1H), 

7.48--7.54 (m, 1H), 7.76-7.67 (m, 1H), 8.16 (s, 1H), 

8.25 (s, 1H), 8.43 (dd, 1H) 9.29 (s, 1H) 

~' 
DMSO..<J6: 1.62-1.71 (m. 1 H), 1.95-2.04 (m, 1 H), 

20--33 Ms: 518 2.23-227 (m, 3H), 2.39-2.43 (m. 3H), 2..93-3.1 (m, 

2H), 3.13-3.2:6 (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} 

~~ 
DMSO-d6: 2.02 (m, 1H), 2.42-2.-40 (m, 3H), 2.71-2.91 

20--34 Ms: 546 (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), 8.19 (s. 1H), 8.26 (s, 1H), 8.41 (d, 1H), 9.28 (brs, 0 

1H). 
.. 
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20-35 MS (ESI) HPLC Retantlon time (min) 

I 
~ 

464 (M+H) 2.68 
_,.,;:; 

r _..,......o 

The following 2-{5-chloro-2-(sUbstphenylamino }-pyrimidln-4-ylamlno )-N-seo-butyl-benzene­

sulfonamides . are prepared from 2-(5-<:hloro-2-chloro-pyrlmldln-4-ylammo }-N-seo-butyl­

benzenesulfonamlde and the corresponding anlrtne following the procedure of Example 7 A 

ExpiNo. Rx Rf (solvent) NMR (400MHz) , o (ppm) 

orMS 

cY 
COCia: 0.62(t. 3H). 0.68(d, 3H), 1.22-1.29(m, 2H), 

21-1 0.35 223(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, 

0 Ac0Et=1:1) 1H), 7.39-7.47(m, 2H), 7.80-7.82(m, 1H), 8.15-

8.16(m, 2H), B.44-8.46(m, 1H), 9.32(s, 1 H) 
l 

21-2 0.30 DMSO-d6: 0.62(t, 3H), O.B7(d, 3H), 1.17-126{m, 2H), 

~ (n-hexane: 3.03-3.10(m, 1 H), 3.79(s, 3H), 6.66-6.71 {m, 1 H}, 
/./ Ac0Et=3:1) 6.96-7.00(m, 1H), 7 21-7.25(m, 1H). 7.47-7.51(m, 

F 1H), 7.60-7.64(m, 1H}. 7.79--7.63{m. 2H), 8.21(s, 1H). 

8.31(s,1H), 8.35-8.37(m, 1H}. 9..29(s, 1H) 
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21-3 0.30 DMSO-d6: 0.61(t. 3H), 0.87(d, 3H). 1.21-1.29(m. 2H). 

~·, (n-hexane: 1.58-1.67(m, 2H), 1.86-1.93(m, 2H}, 2.14-2.20(m, 
....:;; 

Ac0Et>:o1:1) SH). 2.59-2..67{m, 2H), 3.06-3.08{m, 1H), 3.74(s, 3H), 

OD, 4.32-4.36{m, 1H), 6.46-5.48(m, 1H), 6.63{d, 1H), 

7.17-7.21(m, 1H), 7.40-7'.50(m, 2H), 7.7g..7.81(m. 

2H), 8.16{s, 1 H), 8.21 (bs, 1H), 8.35-8.42(m, 1 H), 

9.29(s, 1H) 

21-4 DMSO-d6: 0.61(t. 3H). 0.87(d, 3H). 1.22-1.2S(m, 2H), 

7~ 0.30 2..43-2.47(m. 2H), 2.61-2.63(m, 1H), 2.68-2.70(m, 
..-:;; 

(n-hexane: 2H), 3.04-3.11(m, 1H), 3.56--3.60(m. 5H). 3.75{s, 3H), 

co Ac0Et=1:1) 3.93-3.96(m, 1H). 4.08-4.11(m. 2H), 6.4&-6.47(m, 

1H}, 6.64(cf, 1H), 7.18-7.22(m. 1H), 7.43-7.46{m, 2H), 

7.80-7.62(m, 2H). 8.17(s, 1H), 821(s, 1H}. 6.42-

8.44{m, 1H), 9.31(s, 1H) 

The following 2-[5-chloro-2-(substphenylamino}-pyri!mdin-4-ylamlno}-N-iso-butyl-benzene­

sulfonamides are prepared from 2-{5-d11oro-2-ctlloro-pyrtmldln-4-ylamino}-N-seo-butyl­

benzenesutfooamide and the corresponding aniline following the procedure of Example 7 A 

ExpiNo. Rx Rf (sotvent) NMR (400MHz) , li (ppm) 

arMS 

22-1 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), 6.75-6.80(m. 1H). 6.9g.. 
..-:;; Ac0Et=3:1} 7.02.(m, 1H}, 7.29-7.33(m, 1H), 7.!i6-7.60(m, 1H), 

7 .B2-7 .sa{m, 3H), 8.14{bs, 1H}. 8.31(s.. 1H), 8.33(s, 

1 H), 9.23{s, 1 H) 



22-2 0.30 CDCh: 0.74(d, 6H}, 1.57-1.64(m, 1H), 2.72-

~' (n-hexane: 2.76(m,2H), 3.B8(s, 3H), 4.554.56{m, 1H), 6.52-6.57 
fi Ac0Et=3:1) (m, 1H), 6.62-6.65(m, 1H). 7.24-7.28(m, 2H), 7.36(bs. 
F 1H), 7.56-7.60(m. 1H), 7.95-8.08(m, 1H). 8.10-

8.14(m, 2H), 8.36-8.39(m, 1 H), 8.98(bs, 1 H) 

22-3 DMSO-d6: 0.73{d, 6H), 1.55-1.62(m, 1H), 2.56-

~' 0.54 2.59(m, 2H), 3.10-3.12(m, 4H), 3.74-3.76(m, 7H), 
fi (AcOEt) 6.43-6.46(m, 1H}, 6.65(d, 1H), 7.2o-7.24(m, 1H}, 

C) 7.40-7.48(m, 2H), 7.76-7.78(m, 1H), 7.90-7.95{m, 

1H). 8.16(s,1H), 8.17(s,1H), 8.43-8.45{m, 1H), 

9.32(s, 1H) 

The following 2-[5-<:hloro-2-(subslphenylamino}-pyrimidin-4-ylamino}#-(1-ethyl-propyl)­

benzenesulfonamides are prepared from 2-(5-chloro-2--chloro-pyrimidin-4-y!amlno )-N-(1-ethyl­

propyl}-benzenesulfonamicle and the corresponding aniline following the procedUre of Example 

7A 

I ExpiNo. Rx Rf (solvent) NMR (400MHz} , ~ (ppm) 

arMS 

23-1 DMS0-<!6: 0.58(t, 6H), 1.14-1.34(m, 4H), 1.58-?o, 0.46 1.6B(m, 2H),1.87-1.96(m, 2H), 2.12-2.22(m, 2H), 
.& (MeOH: 2.18(s, 3H), 2.57-2.65(m, 2H), 2.86-2.96(m, 1H), 

OD, CHzClr3:7) 3.75(s, 3H), 4.304.39(m, 1H), 6.46(dd, 1H), 6.63(d, 

1H), 7.19(dd, 1H), 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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~/ 
CDC~: 0.59(t. 6H}, 1.14-1 .34{m, 4H), l.23{s,3H), 

23-2 ~ 0.35 l.45-2.47(m, 4H}, 2.90-2.95(m. 1H), 3.11-3.14(m, 
A 

{n-hexane: 4H), 3.76 (s, 3H), 6.39-6.42{m, 1H). 6 .62(5. 1H), 7.18-

9 Ac0Et=1:1} 7.22(m, 1H), 7.41-7.46(m. 2H), 7.76-7.82{m, 2H), 

8.12(s, 1 H). 8.16(s. 1 H). 8.43-8.44(m, 1 H), 9.3S{s, 

1H) 

23-3 

~ 
DMSO-d6: 0.59(t, SH), 1.16-1.35(m, 4H}, 1.75-

0.41 1.89(m. 1 H), 2.06-2.15{m, 1 H), 2.32(s, 3H), 2..90-

(MeOH: 3.02(m. 2H). 3.21-3.45(m, 4H), 3.73(s, 3H), 6.02(dd, 

Q CHA=1:4) 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) 6.12 (s. r 
1H), 8.45-8.55(m, 1H), 9.38(s, 1H) 

23-4 DMSO-d6: 0.60(t, 6H), 1.04(t, 3H), 1.17-1.35(m, 4H), 

cl' 0.41 1.76-1.83(m. 1H), 2.10-2.15(m, 1H}, 2..56-2.64(m. 
A 

(MeOH: 2H), 2.91-3.01(m, 2H), 3.21-3.47(m. 4H). 3.74{s, 3H), 

Q_~ CH2Ciz=1:4) 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.n-7.82(m. 2H). 8.11 (s. 1H) n 
8.12 (s. 1 H}, 8.45-8.56{m. 1H), 9,38(s. 1H) 

23-5 0.25 DMSO-d6 : 0.58(t., 6H), 1.06-2.16(m, 11 H), 2.16(s, 

7' (n-hexane: 3H), 2.62-2.67{m. 1H). 2.81-2.94(m. 2H), 3.75(s, 3H), 
A 

Ac0Et=1:1) 3.80-3.89(m. 2H), 6.41-6.44(m, 1H), 6.62(d, 1H), 

0, 7.17-7.21(m, 1H), 7.42-7.47(m. 2H), 7.77-7.82(m, 

2H), 8.16(s. 1H). 8.19(s. 1H), 8.35 -3.42(m, 1 H), 

9.35{s. 1H) 

DMSO-d6 : 0.59 (t, 6H), 1.14-1.38 (m, 4H), 2.87-2.98 

23--a ~o, Ms ; 561 (m, 1H), 3.1 (t. 4H), 3.72-3.79 (m, 7H), 6.42 (dd, 1H), 

.0 6.64 {d. 1H), 7.18-7.24 {m, 1H), 7.42-7.5 (m, 2H), 

0 
7.77 {d, 1H), 7.81 {dd, 1H), 8.13 (s,1H), 8.17 (s, 1H), 

8.4-8.5 (m. 1H). 9.36 (s, 1H) 
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OMSO-d6 : 0.58 (t, 6H), 1.13-1.37 (m, 4H), 1.72-1.82 

23-7 """ 
a......_ Ms : 575 (m. 1H), 2.21-2.31 (m. 4H), 2.32-2.4 (m, 1 H}, 2.54-

I 
.& 2.61 (m. 1H). 2.62-2.6~ (m. 1H), 2.75-2.62 (m, 1H), 

2.87-2.97 (m, 1H}. 3.75 (s, 3H), 4.84-4.91 (m, 1H}, 

6.37 (dd, 1H), 6.56 (d, 1 H), 7.14-7.24 (m. 1 H), 7.38-

7.52 (m, 2H), 7.72-7.86 (m. 1H), 8.12-8.25 {m. 2H). 

8.34-8.45 (m, 1 H), 9.33 (brs, 1 H) 

¢(' DMSO-d6 : 0.58 (t. 6H), 1.14-1.36 (m, 4H), 2.43-2.53 

23-8 Ms : 605 (m, 4H), 2.69 (t, 2H), 2.89-2.95 (m, 1H), 3.sg (t, 4H), 

3.76 (s, 3H}, 4.09 (t, 1H), 6.45 (dd, 1 H), 6.64 (d. 1H). 

0 7.17-7.23 (m, Hi), 7.41-7.52 (m, 2H), 7.78 (d, 1H), 

l.l 7.81 (dd, 1 H), 8.18 (s, 1 H}. 8.19 (s, 1 H). 8.36-8.46 (m, 

~0 1H), 9.35 (s, 1H) 

DMSO..Q6: 0.58 (t, SH), 1.14-1.37 (m, 4H), 2.15 (s, 

23-9 ~·, 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 (t. 1H), 6.44 (dd, 

0\ 1H}, 6.64 (d. 1H). 7.1~7.23 (m, 1H), 7.41-7.51 (m, 

2H), 7.7-7.84 (m. 2H), 6.12-8.22 (m, 1H), 8.34-8.44 

0 ....... (m. 1 H), 9.34 (s, 1H) 

The following 2-{5-dlloro-2-{subst.phenylamlno)-pyrlmldln-4--ytamlno]-N-iso-butyt~ 

sulfonamkles are prepared from 2-(5-chloro-2-chloro-pyrlmldin-4-ytamlno}-N-cydobutfr 

benzenesutfonamide and the corresponding aniline following the procedure of Example 7A 

Rx I Rf =) I NMR (400MHz)' 8 (ppm) 
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24-1 DMSO-d6: 1.37-1.48(m, 2H), 1.69-1.91(m, 4H). 3.09-

c7~ 0.35 3.12(m, 4H}. 3.63-3.74(m, 1 H), 3.76(s, 3H), 6.43-

.& (n-hexane: 6.45(m, 1H), 6.63(d, 1H), 7.18-7.22(m, 1H), 7.41-

(~) Ac0Et=1:1} 7.47(m, 2H), 7.76-7.78(m, 1H), 8.17-8.24(m, 3H), 

8A6(d, 1H), 9.33(s, 1H) 0 

24-2 DMSO-d6: 1.37-1.93(m, 10H), 2.18(s, 3H), 2.59-

7~ 0.46 2.62(m, 1H), 3.60-3.74(m. 1H), 3.77(s, 3H), 4.32-
.-::; 

(MeOH: 4.36(m, 1H), 6.45-6.49(m, 1H), 6.62(d, 1H), 7.16-

D, CH2CI2=3:7} 7.20(m, 1H), 7.41-7.44(m, 2H). 7.75-7.77(m, 1H}, 

8.16(s. 1H), 8.22 (bs. 1H). 8.40-8.42(m, 1H}. 9.30(bs, 

1H) 

24-3 0.46 CDCI~: 1.45-1.75(m. 5H). 1.94-2.06(m. 6H), 2.29-

,~ 
o, 

(MeOH: 2.37(m. 1H), 3.21-3.56(m. 4H). 3.72-3.81(m. 1H), 
_.,;;. 

CH2Cb=1:4) 3.86(s, 3H), 4.55-4.65(m, 1H}, 4.90(d. 1H), 5.72(d, 

0 
1H), 6.07(.bs, 1H), 6.15(bs, 1H), 7.18-7.22(m. 2H), 

7.52-7.56(m, 1H), 7.89-7.94(m. 2H). 8.08(s. 1H), 

8.50(d, 1H), 9.00(s, 1H) 

Expl Rx Ms NMR (400MHz), S (ppm) 

No. 

DMSO-d6: 1.2-1.38 (m, 4H), 1.4-1.65 (m., 4H), 3.11 

25-1 ~' Ms: 559 (t, 4H), 3.42-3.5 (m, 1H), 3.7-3.8 (m, 7H), 6.44 (dd, 
.-::; 

1H}. 6.64 (d, 1H). 7.18-7.26 (m. 1H), 7.38-7.5 (m, 2H), 

0 7.81 (d. 1 H). 7.88-7.96 (m. 1 H), 8.16 (s, 1 H), 8.17 (s, 

1H), 8.4-8.5 (m. 1 H). 9.34 (s, 1 H) 
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DMSO-d6: 1.2-1.38 (m, 4H), 1.42-1.6 (m, 6H), 1.88-

25-2 ¢'·~ Ms: 587 1. 98 (m, 2H). 2.1-2.25 (m, 5H). 2.55-2.65 (m. 2H), 
,-:; 

3.4-3.5 (m, 1 H), 3.74 {s, 3H), 4.3-4.4 {m, 1H), 6.48 

¢ (dd, 1H), 6.63 (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-N2-(substituted phenyi)-N4-[2-(propane-1-sulfonyl)-pheny~-pyrimidine-

2,4-dlamlne are prepared from (2.5-0ichloro-pyrimidin-4-yf}-{2-(propane-1-sulfonyl)-phenyf}­

amine and the corresponding aniline foUowing the procedure of Example 7 A 

ExpiN Rx Rf (solvent} NMR {400MHz), o (ppm) 

0. , MS or Mp 

¢1 
CDCI~ 0.97(t,3H), 1.72-1.82(m, 2H), 3.08-3.14(m, 

26-1 0.58 6H), 3.87-3.89(m, 7H), 6.46(dd. 1 H), 6.53(d,1 H), 7.24-

(AcOEt) 7.28(m,1H), 7.30(s.1H), 7.60-7.64(m, 1H), 7.94(dd, 

C) 1H), 8.05(d, 1H}, 8.15{s, 1H), 8.59(d, 1H), 9.40(s, 1H) 

¢/ CDC(a: 0.98(t, 3H). 1.85-1.68(m, 2H}, 2.15(s, 3H), 

26-2 0.57 3.16-3.07(m. 6H), 3.67-3.62(m, 2H), 3.81-3.78(m, 
.& 

(MeOH: 2H), 3.89(s. 3H), 6.47(d, 1H), 6.55(d, 1H), 7.36-

Q ACOEt=1:4) 7.33(m, 1H), 7 .62 (dd, 1H), 7.95(dd, 1H), 8.08(d, 1H). 

8.15(s, 1H),B.58{d. 1H), 9.41(s, 1H) 

"" 
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¢'•' CDCI3: 0.97(t. 3H), 1.43-1.52(m, 2H), 1.52-1.67 (m, 

26-3 0.13 4H). 1.69-1. 72(m, 4H), 1.90--1.98(m, 2H), 2. 34-
0 

2.46(m, 1H), 2.51-2..59(m, 4H), 2.64-2.74(m. 2H}, (MeOH: 

Q Ac0Ef:=.1:4) 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). 

0 7.94(od, 1H), 8.00(d, 1H), 8.14(s,1H), B.59(d, 1H), 

9.39{bs, 1 H). 

0/ 
COCb: 0.97(t, 3H), 1.45(d, 1H), 1.68-1.82(m. 4H). 2.0-

26-4 1":: 0.22 2.1(m, 2.H), 2.91(ddd, 2H),3.10(ddd, 2H), 3.46-3.51 
0 

(AcOEt) (m, 2H), 3.84-3.92{m, 1 H). 3.88 (s, 1 H), 6.48(dd, 1 H), 

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}, 
OH 9.39{bs, 1 H) 

¢-·/ CDCla: 0 .97(t, 3H) ,1.71-1.82(m, 2H). 1.86-1 .98(m. 

26-5 ":: 0.1 2H}, 2.01-2.08(m, 2H), 2.2~237(m, 1H), 2.75 (ddd, 
A 

(AcOEt) 2H), 3.10(ddd, 2H), 3.63-3.66(m, 2H), 3.88(s, 3H), 

2~ 
5.25-6.40{m, 1H), 5.40-5.58 (m. 1H), 6.48{dd, 1H), 

6.57{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} 

~/ 
CDCI3: 0.97 (t. 3H), 1.77 {ddd, 2H), 2.00-1.85 (m, 4K), 

26-6 ~ MS 2.27-2.18(m, 1H}, 2.72(ddd, 2H) 3.12-3.08 {m, 2H), 

h 587 3.69-3.61 (m, 2H), 3.58-3.46(m, 1 H), 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, 1 H). 7.94(dd, 1H). 8.02(d, 1H), 8.14(s, 

1H), 8.59(d, 1H), 9.40(s, 1H) 

~0/ 
CDCI3: 0.98 (t, 3H), 1.46(bs, 6H) 1.82-1.73 (m, 2H), 

26-7 ~ MS 2.17(s, 3H), 3.58-3.46(m, 1 H), 2.95-2.84 (m, 2H), 

h 587 3.12--3.08 (m, 2H), 3.90(s,3H). 6 .48(dd, 1H), 6.52(d, 

J~ 
1H), 7.30-7.22 (m, 1H}, 7.31.(bs, 1H), 7.66-7.60(m. 

1H), 7.95(dd, 1H), 8.06(d,1H), 8.15(s, 1H), 8.59(d, 

I 1 H), 9.43(s, 1 H) 
lv:. 



-93-

¢/ CDCI3: 0.97 (t, 3H), 1.19(t, 3H), 1.77 (ddd, 2H}, 

26-8 ~ MS 241 (m, 2H), 3.18-J.OO(m, 6H), 3.68-3.64 (m. 2H), 

~ 573 3.85-3.78 (m, 2H), 3.89(s,3H), 6.47(dd, 1H), 6.55(d, 

(N) 1H), 7.29-7.25 (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, 

o)" 1H), 9.41(s, 1H) 

¢r/ CDCh: 0.97 {t, 3H),1.17(d, 3H) 1.76 (ddd, 2H), 2.8B-

26-9 MS 2.81(m, 2H), 3.18-3.05(m. 6H), 3.74-3.67 (m, ZH). 

587 3.86-3.78 (m, 2H). 3.89(s,3H), 6.47(dd, 1 H). 6.55{d, 

1H), 7.29-7.20(m, 1H), 7.34(bs, 1H}, 7.64-7.60(m, 

(N) 1H}, 7.95(dd, 1H), 8.07{d, 1H}, 8.15{s, 1H}, 8.58(d, 

o)y 1H), 9.41{s, 1H) 

~0/ 
COCI3: 0.97 (t, 3H), 1.76 (ddd, 2H}. 2.86(d, 3H), 3.14-

26-10 ~ MS 3.08(m, 2H), 3.13(t, 4H), 3.55 (t, 4H), 3.89(s,3H), 

h 517 4.48-4.39 (m, 1 H). 6.46(dd, 1H), 6.55(d, 1H), 7.2_9-

0 
7.21(m, iH), 7.34(bs, 1H), 7.64-7.60(m, 1H), 7.95(dd, 

1H), 8.06{d, 1H), 8.15(s, 1H), 8.58(d, 1H), 9.41(s, 1H) 

~ 
~0/ 

CDC!a: 0.98 (t, 3H), 1.51 (s, BH), 1.82-1 .72 (m , 1H), 

26-11 MS 2.13 (s. 3H), 3.12-3.08 (m, 2H), 326(s, 2H}, 3.44 (t, 

,..9 587 2H), 3.74{t, 2H), 3.88(s.3H). 5.58-5.46 (m, 1H), 

~) 
6.45(dd, 1H). 6.51(d, 1H), 7.00(bs, 1H), 7.62-7.58 (m, 

1H), 7.64-7.60{m, 1H), 7.93(d, 1H), 7.96(dd, 1H). 

lo 
8.13(s, 1 H), 8.62(d, 1H), 9.42(s, 1H) 
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~0/ 
CDC~: 0.98 (t, 3H), 1.81-1.71 {m, 3H), 1.95-1.84 (m, 

26-12 ~ MS 3H), 2.68-2.63(m. 1H). 3.12-3.08 (m, 4H), 3.28(d, 2H), 

A 559 3.89{s,3H), 5.45-5.38 (m, 1H), 6.53(dd, 1 H), 6 .59(d, 

Oyo 
1H), 6.71-6.62 (m, 1H), 7.213-7 21 (m, 1H), 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} 
Nt\ 

~0/ 
CDC!,: 0.98 (t, 3H),1.81-1.71 (m. 3H), 1.95-1.M (m, 

26-13 ~ M.S JH), 2.68-2.63(m, 1 H), 3.12..:3.08 (m, 4H), 3.26{d, 2H), 

A 559 3.89(s.3H), 5.45-5.38 (m, 1H). 6.53(dd, 1H), 6.59(d, 

o.f,o 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, 1H), 8.08(d, 1H), 

8.15(s,1H), 6.58(d, 1H), 9.41(s, 1H) 
tit\ 

¢ro/ CDCI3: 0.98 (t, 3H),1 .85-1.74 (m, 3H), 2.~1.86(m, 

26-14 ~ MS 3H), 2.70-2.51(m, 1 H), 3.13-3.08 (m, 4H), 3.29-3.27 

A 559 (m, 2H), 3.89(s,3H), 5.46-5.37 (m, 1H), 6.53(dd, 1H), 

Oyo 
6.59(d, 1H), 6.69-6.56 (m. 1H), 7.29-7.19 (m, 1H), 

7.34(bs, 1H), 7.65-7.61{m, 1H), 7.95(dd, 1H), 8.08(d, 

1H), 8.15(s, 1H), 6.56(d,1H), 9.41(s, 1H) 
~ 

h"/ COCis: 0.99(t, 3H), 1.79-1 .72 (m. 2H), 2.92 (t, 2H). 

26-15 MS 2.98(t, 2H), 3.16-3.12 (m, 2H), 3 .53(t, 2H), 3.67{t, 2H), 

r,. 559 3.67(s,3H), B,54(dd, 1 H), 6.82 (d, 1 H), 7.29-7.19 (m, 

Ac~ 1H),. 7.56(bs, 1H). 7.67~7.62(m, 1H), 7.96(dd, 1H), 

8 .07(d, 1H). 8.21(s, 1H). 8.59(dd, 1H}, 9.46(s, 1H) 

~0/ 
CDCb: 0.98 (t. 3H),1.81~1 .72 (m, 2H). 2.~ (t, 4H), 

26~16 ~ MS 2.66 (t, 2H), 3.12-3.08(m, 2H), 3.18 (t. 2H), 3.74(t, 

..6 561 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. Hi). 7 .62·7.57{m. 

1H). 7.87(dd. 1H). 7.93(dd, 1H), 8.12(s, 1H), 8.62(d, 

1H), 9.40(s, 1H) 

C) 
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D/ CDCb: 0.98 (t. 3H), 1.78-1.73 {m. 2H), 2.49 (t, 4H), 

26-17 -...:::::: MS 2.66 (t, 2H), 2.94-2.92 {m, 4H), 3.15-3.11(m, 2H), 

0 
518 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, 1K). 7.25-7.21 {m, 

1H). 7.68-7.63(m, 1H), 7.95{dd, 1H), 6.02(d, 1H), 

8.20(s, 1H), 8.56(d, 1H), 9.41(s, 1H) 

~0/ 
CDCi3: 0.97 (t, 3H), 1.81-1.72 (m, 2H), 2.08·2.00 (m, 

26-18 "-':: MS 2H), 2.49 (t. 4H), 2.68 (t, 2H), 2.40 (t, 2H), 3.59 (t, 

A 559 2H). 3.69{t, 2H). 3.87(s,3H), 6.41 (dd, 1H), 6.51(d, 

~ 
1H), 7.29-7.25 (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) 

Po/ COCb: 0.98 (t, 3H), 1.82-1.73 (m. 2H), 2..14 (s, 3H), 

26-19 ~ MS 3.12-3.08 {m, 2H), 3.55-3.45(m, 2H). 3.66-3.56 (m, 

A 587 4H), 3.79-3.68 (m, 2H), 3.95(s,3H), 6.95{dd, 1H), 7.03 

(d. 1H), 7.32-7.28(m. 1 H), 7.69-7.64 (m, 1H), 7.71(s, 

Oro 1H), 7.97(dd, 1H), 8.22 (s, 1H), 8.39(d, 1H), 8.52(d, 

1H). 9.4S(s., 1H) 

26-20 CDCh: 0.97 (t. 3H), 1.82-1.73 (m, 2H), 3.12-3.08 (m, 70/ MS 2H), 3.80-3.58(m, 8H), 3.94{s,3H), 6.94(dd, 1H), 7.02 ~ 

A 546 (d, 1 H), 7.32-7.28(m, 1 H), 7.69-7.64 (m, 1 H), 7.32-

0 7.28{m, 1H), 7.97(dd. 1H), 8.21 (s, 1H}, 8.34(d, 1H), 

") 8.62(d, 1H), 9.45(s. 1H) 

\_0 

~ 
CDCI:J: 0.97 (t, 3H), 1.82·1.72 (m, 2H), 2.71 (l, 3H), 

26-21 MS 3.05 (s. 2H), 3.10 (m, 2H). 3.18 (t, 4H), 3.88(s,3H), 

615 4.17-4.08 (m, 1 H). 6.47 (dd, 1H), 6.54 {d, 1 H), 6.99-

~ 
6.89(m, 1H), 7.28-7.24 (m,1H), 7.31(bs,1H), 7.65--

7.60 (m, 1H), 7.32-7.26(m, 1H), 7.95{dd, 1H), 8.05 (d, 

1H), 8.15(s,1H), 8.59(d, 1H), 9.41(s, 1H) 
~}-
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clo/ CDCI3: 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, 

n 530 2H), 3.89(s,3H), 5. 98-5.89 (m, 1 H), 6.44 (dd, 1 H), 

eN~ 
6.50(d, 1H), 7.35-7.19 (m, 2H), 7.62-7.58(m,1H), 

7.95(dd, 1H), 8.09 (d, 1H), 8.15(s, 1H), 8.57(d, 1H), 

~ 0 9.43(s, 1 H) 

~0/ 
CDC\3: 0.97 (t. 3H), 1.10 (s, 3H), 1.12 (s, 3H), 1.80-

26-23 ~ MS 1.74(m, ZH). 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). 6.5S{d, 

C) 
1 H), 7.30-7.23 (m, 2H), 7.62-7.5B(m. 1 H), 7.94{dd, 

1H), 8.00 (d, 1H), 8.14{s. 1H}, 8.59(d, 1H), 9.40(s. 

A 
1H) 

qo/ CDCh: 0.98 (t, 3H), 1.81-1.72 (m, 2H), 2.03-1 .91 (m, 

26-24 ~ MS 1 H), 226-2.19 (m, 1 H), 2 .33 (s, 6H), 2.92-2.84 (m, 

.4- 544 1 H). 3.12-3.08 (m, 2H), 3.17(t, 1 H), 3.35(ddd, 1H), 

0,-
3.51-3.42 (m, 2H). 3.87 (s, 3H), 6.1 1 {dd, 1H), 6.14 

(d,1H), 7.09 (s, 1H), 7.26-7.20(rn 1H}. 7.60-7.56 (m, 

1H). 7.85{d, 1H), 7.92(dd, 1H}, 8.11(s, 1H), 8.38(d. 

1H), 9.41{s, 1H) 

~0/ 
CDCb: 0.98 (t, 3H}. 1.82-1.71 (m, 2H), 1.96-1.86 (m, 

26-25 ~ MS 1 H), 2.33-2.20 (m, 1H). 2.51 (s, 1H), 3.17-3.08 {m, 

~ 630 3H), 3.35-3.30 (m, 1H). 3 .54-3.30 (m. 3H), 3.87 (s, 

Q 
3H). 6.12 (dd, 1H), 6.16 (d,1H), 7.09 {s. 1H), 7.32-

7.21(m, 1H), 7.56 (dd, 1H), 7.85(d, 1H), 7.92{dd, 1H}, 

r 8.11(s, 1H), 8.64(d, 1H), 9.40(s, 1H} 

q~ 
CDCI3: 0.98 (t, 3H), 1.83-1 .71 (m, 2H), 1.98-1.81 (m, 

26-26 ~ MS 2H), 2.16-2.02(m, 2H), 2.53-2.28 (m, 5H}. 2..87-2.72 
b 

546 (m., 2H), 3.12-3.08 (m, 2H), 3.88 (s, 3H), 4.32 (bs, 

6 3H), 6.44 (dd, 1H), 6.53(d, _1H). 7 .32-7.25 (m, 2H), 

7.63-7.59 (m. 2H), 7.94(dd, 1H), 8.04 (d, 1H), 8.15{s, 

I 1H), 8.57(d, 1H}, 9.4.2(s,1H) 
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¢r/ CDCI~ 0.97 (t, 3H), 1.38-1.30 (m, 1H), 1.49-1 .40 (m, 

26-27 MS 2H), 1.70-1.62 (m, 1H), 1.83-1.72 (m, 2H), 1.89 (d, 

545 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, y 1H}, 7.34-7.24 (m, 2H), 7.64-7.60{m, 1H), 7.94(dd, 

1H), 8.02 (d, 1H), 8.14(s, 1H), 8.60(dd, 1H), 9.40(s, 

1H) OH 

¢/ CDCI3: 0.97 (t, 3H), 1.88-1.65 (m, 3H), 2.0~1.97 (m, 

26-26 ~ MS 2H), 2.21-2.08 (m, 1H), 2.67-2.55 (m, 4H), 2.78-

A 517 2. 71 (m, 2H}, 3.12-3.08 (m. 2H), 3.61 (d, 2H), 3.87 

Q 
{s,3H}, 6.47 (dd, 1H). 6.56 (d, 1H), 7.28-7.23 (m, 2H), 

7.64-7.60(m, 1H), 7.94(dd, 1H), 7.99 (d, 1H), 8.13(s, 

OH 1H), 8.60(dd, 1H), 9.39(s, 1H) 

¢/ CDCb: 0.97 (t 3H), 1.89-1.69 (m, 8H), 2.03 (d, 2H), 

26-29 
~ 

MS 2.20-2.10 (m, 1H), 2.68-2.58 (m, 4H), 2.78-2.72 (m, 
~ 

585 2H), 3.12-3.08 {m, 2H), 3.61(d, 2H). 3.87(s,3H), 6.47 

2 (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), 8.13(s, 1H), 8.60(dd, 

1H}, 9.39 (s, 1H) 

9/ 0.97 {t, 3H), 1. 71-1.82 {m, 2H). 3.~.14 (m. 2H), 

26-30 ~ MS 3.89 (s, 1H), 6.60 (ddd, 1H). 6.66 (dd, 1 H), 7.25-7.30 

A 451,453 (m, 1H), 7.35 (br.s. 1H), 7:63 (dd, 1 H), 7.95 (dd, 1H), 

8.09-8.18 (m, 1H), 8.17 (s, 1H}, 8.52 (dd, 1H}, 9.42 (S. 

1H). 

h'/ 0.98 (t. 3H}. 1.71-1.83 (m, 2H), 2.18 (s, 3H), 2.47-2.64 

26-31 
'<::: 

MS (m, 4H), 2. 72-2.84 (m, 2H), 3.08-3.15 (m, 2H), 3.42-

? 647,649 3.54 (m, 2H), 3.58-3.69 (m, 2H), 3 .84 (s, 3H), 3.94-

4.03 (m, 2H), 6.45-6.51 {m. 1H). 6.78 (d, 1H), 7 ..22-

2 7.27 (m, 1H), 7.60 {s. 1H}, 7.67-7.74 (m, 1H), 7.93-

7.97 (m, 1H), 7.73 (d, 1H}, 8.02 (s, 1H). 8.54 (d, 1H}, 

9.33 (s, 1 H). 
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26-32 

ir"' 
m.p. 400MHz. COCI3, li (ppm): 0.98 (t; 3H), 1.55-1.90 {m; 

139.4 6H), 2.38 (s; 3H), 245-2.80 (m; 6H), 3.13 (m; 2H), 

IND # 
3.47 (m; 2H), 3.84 (s; 3H), 6.54 (dd; 1H), 6. 79 (d; 1 H), 

/N~ . 7.23 (dd; 1H); 7.51 (s; 1H}, 7.64 (dd: 1H), 7.92 {d; 

1H), B.OO (s; 1H}, 8.19 (s; 1H), 8.57 (d; 1H), 9.41 (s; 

1H). 

26-33 DJ:Y, m.p. 400MHz, CDCI3, 5 (ppm): 0.98 (t; 3H), 1.50-1 .90 (m; 

163,4 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; 

0 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). 

26-34 

/oif 
m.p. 400MHz, COCI3, S (ppm): 1.00 {s; 3H), 1.78 (m; 2H}, 

232,9 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; 1H), 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. 400MHz, CDCI3, li (ppm): 0.99 (t; 3H), 1.43 (m; 1H), 

~' 197,3 1.63 (m; 2H), 1.n (m; 2H), 1.90 (m; 2H). 2.70 (m; . 
A 

2H), 3.13 (m; 2H), 3.28 {m; 2H), 3.75 (s; 1H), 3.84 (s; 

HO 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), 8.02 (s; 1H), 8.20 (s; 

1H), 8.58 (d; 1H), 9.41 (s; 1H). 

26-36 

~o, 
m.p. 400MHz, CDCI3, 8 (ppm): 1.00 (t; 3H}, 1.78 (m; 2H), 

147,6 3.12 (m; 2H), 3.56 (m; 1H), 3.87 (s; 3H}, 6.53 {dd; 

1H), 6.60 (d; 1 H), 7.30 (dd; 1H), 7.52 (s; 1H), 7.():4 (m; 

0 1H), 7.95 (dd; 1H), 6.06 (s; 1H), 8.20 (s; 1H), 8.60 (d; 

1H), 9.48 (s; 1H). 

26-37 JY! m.p. 500MHz. CDCI3, o (ppm): 0.96 (t; 3H). 1. 70 (m; 2H), 

143.2 2.11 (m; 1H), 2.39 (m; 1H), 2.75 (s; 3H), 3.02 (m; 1H), 
.6- 3.22 (m; 2H), 3.43 (d; 2H), 3.82 (s; 3H), 3.86 (m; 1 H), 

6.40 (dd; 1H), 6.94 (d; 1H), 7.34 (ddd; 1H), 7.47 {s; 
HN 

\ 1H), 7.63 (ddd; 1H), 7.93 (dd; 1H}, 8.18 {s; 1H), 8.51 
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(d; 1H). 

26-38 

>=:/~;rl 
m.p. 400MHz, CDCl3, o (ppm): 1.00 (t; 3H), 1.7()..1.95 (m; 

133.5 6H). 2.63 (s; 1H), 2,92 (s; 1H), 3.00~3.25 (m; 5H), 

3.89 (s: 3H), 5.42 {s: 1H), 6.70 (s; 1H), 6.83 (m: 2H). 

-f,l 

\ 
7.25 (m; 1H), 7.55 (s; 1H}, 7.63 (m; 1H9, 8.95 (m; 

1H), 8.15 (s; 1H), 8.23 (s; 1H), 8.54 (d; 1H). 9.45 (s; 

1H). 

26-39 

H 
m.p. 400MHz. CDCI3, o (ppm): 0.99 (t; 3H), 1. 7(}.1.90 (m: 

Expl 

No. 

27-1 

0~ 
188.8 3H), 2.08 (m; 1H). 2..28 (s; 6H9, 2.83 (s; 1H), 3.00-

3.23 (m; 4H9, 3.37 (m; 1H), 3.83 (s; 3H), 6.19 (dd; 

1H), 6.83 (d; 1H), 7.23 {dd; 1H), 7.50 (s; ,H), 7.59 (m; 

2H), 7.93 (d; iH). 8.19 (s; 1H), 8.60 (d: 1H), 9.42 (s; 

1H). 

The following 5-Ctlloro-N2 
-( substib.rted phenyiW -[2-ethanesulfooyl-phenyf}-pyrimidine-2, 4-

diamlne are prepared from (2,5-Didlloro-pyrtmldin-4-yl}-[2-elhanesulfonyl-phenyq-amine and 

the corresponding anmne following the procedure of Example 7A 

Rx Rf (solvent) NMR (400MHz), o (ppm) or 

orMS Retention time min. (HPLC) 

¢/ CDCh: 1.28(t,3H), 3.12-3.19(m, 6H}. 3.87-3.89(m, 

~ 0.53 7H}, 6.45(dd, 1H}. 6.53(d,1H), 7.24-7.28(m,1H), 
,..::; 

(AcOEt) 7.31(s, 1H}, 7.6o-7.64(m, 1H). 7.95(dd. 1H), 8.04(d, 

C) 1H), 8.14(s, 1H), 8.58{d, 1H}, 9.39(s, 1H) 
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.----- I 

27-2 9'"' 
I 

! 
585 (M+H) 2.38 

l 

g 
I 

I -

q~ 
486 (M+H} 

27-3 

3.07 

_.....H 

l 
\_Q 

N 

~' 
I 

27-4 

587 (M+H) 2.29 1 

Q 
(N) 

0 

27~5 ~~ 
545 {M+H) 2.59 

I 2 0 

v~~ ~~ 
1545 {l.t+H) 12.45 

---i 

Oyo 
I l 

M-1, 

-
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7~ 
531 (M+H) 2.25 

27·7 

r .. 
/ N---.) 

545 {M+H) 245 

27-8 ~ ~ '-
A 

""'fo 
PI\ 

600 (M+H) 2.17 

27-9 ~ .& 

Q 
() 

l 

HPLC condition 
Column: YMC CombiScreen 0Ds.A(5um, 12nm). 50 x 4.6 mm 1.0 . 
Flow rate: 2.0 mVmln 
Eluent A) TFAiwater {0.1/100), B) TFA/acetonitrile (0.1/100} 
Gradient 5-100%8 (0-5mln) 
Detection: W at 215nm 

The following 5-Chloro-N2-(substituted phanyi}-N"~[2-(propane-2-sulfonyl}-phanyf)-pyrimidine-

2, 4-diamlne are prepared from {2, 5-Dichloro-pyr1mldln-4-y1}{2-{propana-2-sutfonyl}-phenyl)­

amine and the corresponding aniline following the procedure of Example 7 A 
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Exp/N Rx Rf (solvent) NMR (400MHz) , S {ppm) or 

0. orMS Retention time min. (HPLC} 

~/ 
CDCis• 1.31 (d, 6H), 1.85-1.73 (m, 1H), 1.86-1.98 (m, 

28-1 ~ 0.2 3H), 2.62-2.70 (m, 1H), 3.11-3.13 (m, 2H). 3.21-8.28 
.6-

(AcOEt) (m, 1H), 328 (m, 2H), 3.88 8s, 3H), 5.41 (brs, 1H), 

Oyo 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, 1 H), 7.91 (dd, ..... 
1H), 8.08 (d, 1H), 8.13 (s, 1H), 8.60 (d, 1H), 9.55 (s, 

1H). 

~ 
CDCI3: 1.31(d, 6H), 2.64 (t, 2H), 2.68-2.n (m, 4H), 

28-2 ~ MS 3.19(t. 4H). 3.17 -3.28(m, 1 H), 3.68(t, 2H), 3.88(s, 3H). 
A m/z561, 6.48(dd. 1H). 6.55 (d, 1H), 7.23-7.32(m,1H), 

9 
563 (M+1). 7.62(ddd, 1H), 7.91(dd, 1H), 8.04(dd, 1H), 8.12.(s, 

1 H), 8.60(d, 1 H), 9.54(bs, 1 H) 

OH 

¢'o" CDCI3: 1.31(d, 6H). 3.12-3.14(m, 4H), 3.21-.3.27(m, 

28-3 ~ 0.55 1H), 3.87-3.89(m, ?H), 6.46(dd, 1H}, 6.53(d.1H), 7.23-

.0 (AcOEt) 7.27(m. 1H), 7.30{s. 1H}, 7.59-7.64(m, 1H), 7.91(dd, 

C) 1H), 8.05(d, 1H), 6.14(s,1H), 8.60(d, 1H}, 9.55{s, 1H) 

9--o" 
CDCia: 1.32(d, 6H), 3.21-3.27(m, 1 H), 4.00(s, 1H). 

~ 0.37 7 .1 1(dd,1H), 7.26-7.27(m,1H), 7.29-7.33(m. 1H}, 

264 .0 (AcOEt) 7.64(s, 1H), 7.66-7.71(m. 1H), 7.95(dd, 1H). 8.10(s, 

( 11 
1H), 8.21(s, 1H}, 8.46(d, 11-1), 8.50(s, 1H). 8.54(d. 

1 H), 9.59(s, 1 H) 
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0.03 CDCis: 1.31{d, 6H), 1.67-1.77{m, 2H), 1.95-2.05 (m, 

~/ 28-5 ~ (AcOEt} 2H), 2.39-2.48 (m. 1 H), 2.48-2.61 (m, 2H), 2.63-

~ 2.78(m, 8H), 3.24 (sept, 1H), 3.71-3.63 {m, 2H}, 

Q 3.87(s, 3H), 6.47(dd, 1 H), 6.55 (d. 1H}, 7.21-7.28(m, 

1H), 7.61(ddd, 1H), 7.91(dd, 1H), B.OO(dd, 1H), 

CN) 8.12(s, 1 H), 8.60(d, 1 H), 9.53(bs, 1H) 

i 

7 
502 (M+H) 2.84 

28-6 

() 
478 (M+H) 4.53 

28-7 ~~ ~ 

-~H~ 
0 0 qo/ CDCI3: 1.31(d, 6H).1.51-1 .42{m, 2H), 1.67-1.53(m, 

28-8 "=::: MS 4H). 1.61-1.68(m, 2H}, 1.96--1.89{m, 2H), 2.47-

,-:::; 599 2.36(m, 1H), 2.57-2.54(m, 4H), 2.69(dd, 2H)3.24(sept, 

Q 
1H), 3.67(d,1H), 3.87( s. 1H), 6.48 (dd, 1H), 6.56 (d, 

1H). 7 .31-7.21(m, 1H). 7 .63-7.59 (m, 1H), 8.00(d, 1H), 

8.12(s, 1 H), 8.60(d. 1 H), 9.55(s, 1 H) 

0 
28-9 CDCh: 1.26 (t, 3H), 1.31(d, 6H),1.74-1.68{m, 2H). c1/ MS 1.85-1.76(m, 4H), 2.08-1.98{m, 2H). 2.19-2.10(m, 

..,? 585 2H), 2.67-2.58(m, 4H), 2.79·2.72(m, 2H). 3.24(sepi, 

Q 
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), 6.12(s, 1H), 8.60(d, 1H), 9.53(s, 1H) 

0 
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9'0/ CDCl,; 1.31(d, 6H),1.59-1.37(m. 2H), 1.81-1.69(m, 

28-10 MS 1 H), 1.87(d, 2H). 2. 73-2.67(m, 2H}, 3.28-321 (m, 1 H), 

A 559 3.37(s, 3H),3.61 (d, 1H),3.87(s. 3H},6.49{dd, 

y 1H),6.57(s, 1H}, 7.31-7.21(m, 1H),7.64-7.60 (m, 1H), 

7.91(dd. 1H), 8.00(d, 1H), 8.60(d, 1H) 9.53(s, 1H) 

0" 

9/ CDCia: 1.31(d, 6H), 2.15(s, 3H), 3.1.2(ddd, 4H). 

28-11 ~ MS 3.24(sept, 1 H), 3.64 (t, 2H), 3.80(t, 2H), 3.69(s, 

A 558 3H),6.47(dd, 1H).6.55(d. 1 H),7.29·7.24(m. 

(N) 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) 

tl 

L qo/ CDCI3: 1.16, {t. 3H), 1.31(d, 6H), 2.56-2.44(b. 2H), 

28-12 MS 2.71-2.60 (m. 4H), 328-3.17(m. SH), 3.88(s, 3H), 

A 544 6.48{dd. 1H),6.58(d, 1H).7.30-7.22(m, 1H). 7.63-

9 
7.58(m, 1H),7.90(dd, 1H), 6.01(d, 1H), 8.12(s. 1H), 

8.60(d, 1H) 9.54(s, 1H} 

c1/ CDCia: 1.31(d, 6H, J=6.55),1.75-1.63(m, 2H),2.00-

28--13 MS 1.91(m, 2H),2.37-2.27(m, 1H),2.60 (t. 4H, J=4.79). 

601 2.74-2.59(m, 2H), 3.24(sept, 1H). 3.66 (d, 2H, 

J=12.1), 3.75(t, 4H, J=4.53), 3.88(s, 3H), 6.48(dd, 1H, 

Q J=2.52, 8.56),6.56(d. 1H, J=2.52},7.33-7.22(m, 1H). 

7.64-7.59 (m, 1H),7.91(dd, 1H, J:::8.05, 1.51), 8.01(d, 

(N) 1H, J=8.56), 8.12{s, 1H), 8.61{d, lH, J=7.55) 9.54(s, 

1H) 
0 



- 105-

&0/ CDCI3: 1.11 (d, 6H, J=6.55), 1.31(d, 6H, J"'7.05), 

28-14 ~ MS 2.82-2.68(m, SH), 3.20-3.17(m. 4H). 3.28-3.17{m, 

0 559 1H). 3.87(s, 3H}. 6.48(dd, 1H. J=2.52. 8.56).6.56(d, 

I 1H. J=2.52),7.33-7.24(m, 1H}. 7.62-7.58(m. 

0 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) 

A 

~0/ 
CDC~ 1.31 (d, 6H, J•7.05}, 1.97-1.8-S{m, 2H), 2.17-

28-15 ""-'::: MS 1.98(m, 2H), 2.35-2.25(m, 1H). 2.75(m, 2H}. 

...? 559 3.24(sept, 1 H), 3.65(d, 2H), 3 .88(s, 3H), 5.30 (bs. 
. 1H), 5.48(bs, 1H), 6 .48(dd, 1H, J=2.51, 8.56), 6.56(d, 

X 1H, J=2.52). 7.33-7.21{m, 1H), 7.62 (m, 1H), 7.91(dd, 

1H. J=1.51. 8.06), 8.03(dd, 1H, J=3.02, 8.56), 8.13(s, 

1H), 6.60(d, 1H, J=8.57), 9.54(s, 1H) 

~0/ 
CDCI3 : 1.31 (d, 6H, J=7.06),1.46-1.43(m, 1H), 1.79--

28-16 ""-'::: MS 1.68(m, 2H). 2.06-1.99(m, 2H},2.99-2.88{m. 2H). 

..? 532 3.24(sept, 1H), 3.51-3.45(m, 2H), 3.91--3.80(m, 1H). 

y 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, 8.06), 8.02(dd,1H, J=3.02, 9.06), 6.13{s, 

1H), 8.60(d, 1H, J=S..OO) 9.53 (s, 1H) 

26-17 coa3: 1.31 {d, 6H. J=6.96), 2.1B-2.12(m, 2H). ¢/ MS 324(sept. 1H),3.37-3.32(m, 2H), 3.39(s, 3H), 3.43(d, '-'::: 

0 532 1H, J=8.56). 3.51(dd, 1H, J=5.04, 10.6), 3.87(s, 3H), 

Q 
4.17-4.09 (m ,1H) 6.13 (dd, 1H, J=2.51, 

8.56),6.16{d, 1H, J=2..52),7.09(bs, '1H),7.31-7 .21(m, 

0 1H), 7.60-7.66 {m. 1H),7.85(d, 1H, J::;8.56), 7.69(dd, 
"\ 

1 H, J:::1.51 , 8.06). 8.10(s. 1H). 8.65(d. 1H, J=9.06) 

9.54 (s. 1H) 
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0/ CDCl~ 1.31 (d, 6H, J=7.05), 1.82-1.70(m, 2H), 2.06-

28-18 ~ MS 1.99{m. 2H),2.96-2.67(m. 2H), 3.24(sept_. 1 H), 3.41-

,;;; 546 3.33(m. 1H). 3.40{s. 3H).3.51--3.42(m, 2H), 3.87{s, 
I 3H), 6.49(dd, 1H. J==2.52. 9.07),6.57(d, 1 H, 

9 J=2.52),7.32-7 .22(m, 1H). 7.64-7.60 (m, 1H},7.91(dd, 

1H,), 8.00(dd, 1H, J::3.02, 9.06}, 8.12(6, 1H), 8.60(d, 

/ 1 H, J=8.56) 9.53 (s, 1H) 

0.33 CDCI3: 1.31 (d. 6H, J:o:7.05}, 1.62-1 .70{m, 2H), 2.08-

28-19 ?/ (AcOEt} 1.99(m. 2H),2.96-2.87(m. 2H), 3.24(sept, 1 H), 3.41--..;:;: 

,;;; 3.33(m. 1H). 3AO(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, 

6 J=Z.52),7.32-7.22(m, 1H). 7.62(m, 1H},7.91(dd, 1H.). 

B.OO(dd. 1H, J=3.02. 9.06), 8.12(s, 1H). 8.60{d, 1H. 

I J=8.56) 9.53 (s, 1 H) 

~0/ 
CDCI3: 1.31 (d, 6H), 1.66-1.53{m. 2H). 2.10-2.01 (m, 

28-20 ~ MS 2K).2.51 (s, 3H), 2.70-2.13(m, 1H),2.83-2.74(m, 2H), 

// 644 3.24(Sept. 1H}, 3.63--3.55(m, 2H), 3.87(s, 3H), 4.34-

Q 
4.25(m, 1H), 6.48{dd. 1H),6.56(d, 1H),7.3-4-7.24(m. 

1H), 7.64-7.80(m, 1H),7.90{dd, 1H}, 8.00(d,1H), 

8.12(s, 1H), 8.60(dd, 1H), 9.53(s, 1H) 
/ rf-i 

~/ 
CDCI~ 1.30 (s, 3H),1.32 (s, 3H), 2.33-2.22(m. 1H). 

28-21 ~ MS 2.54(s. 3H), 3.37-3.20(m, 3H),3.57-3.44(m, 3H), 

A 531 3.86{s, 3H), 6.1Z(dd, 1H),6.16{d, 1H),7.14-7.0B(m, 

Q 
1H), 7.30-720(m, 1H),7.65-7.58(m, 1H), 7.93-7.87(m, 

1H,), 8.10(s, 1H), 8.6-4{d, 1H} 9.54 (s, 1H) 

r 
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~/ 
CDCia: 1.30 (s, 3H), 1.32 (s, 3H), 2.03-1.89(m, 

28-22 '-'::: MS 1 H),2.30-2.16(m, 1H), 2.34{s, 6H),2.96-2.83{m. 1H), 

0 545 3.29-3.16{m, 2H), 3.40-3.34(m, 1 H),3.53-3.43(m, 2H), 

Q 
3.87(s, 3H), 6.11(dd, 1H,) 6.13(dd, 1H),7.08{bs, 

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), 8.68(d, 1H) 9.54(s, 1H) 

~0/ 
CDC~: 1.31 (s, 3H), 1.32 (s. 3H),3.05(s, 3H). 

28--23 ~ MS 3.24{sept, 1 H). 3.50-3.43(m, 4H),3.85(s, 2H}, 3.89(s, 

0 545 3H), 6.11 (dd, 1H,) 6.43(dd, 1H),6.60(d, 1H),7.31-

~ 
7.28(m. 1H), 7.64--7.60(m, 1H).7.92(dd, 1H), 8.09{d, 

1H), 8.13(s, 1H), 8.58{d, 1H) 9.55(s, 1H) 

I o 

0.05 CDCb: 1.30 (s, 3H). 1.32 (s, 3H),1.92-1.83(m. 

28-24 qo/ (AcOEtiMe 1H),2.17-1.95{m,1H), 2.43-2.27(m. 2.H),2.79-2.71(m, ~ 

0 OH=4/1) 4H), 3.15-2.97(m. 4H}, 3.23-3.16(m, 4H),3.24{sept, 

) . 
iH), 3.87(s, 3H), 6.11{dd, 1H,) 6.47(dd, 1H),6.55{d, 

1H),7.33-7.23(m,1H), 7.63-7.59(m, 1H},7.95{dd, 1H), 

8.01(dd, 1H), B.12(s,1H), 8.60(d, 1H) 9.54(s, 1H) 

i 

~0/ 
CDCI3: 1.30 (s, 3H}, 1.32 (s, 3H}, 1.80-1.70(m, 

28-25 . MS 2H),2.01-1.93{m, 2H), 2.49-2.28(m, 12H),2.76-

600 2.62(m, 4H), 3.04-2.96(m, 4H), 3.16-3.05(m. 

Q 
2H),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), 7.00-

7.589(m. 1 H),7.91 (dd, 1H), 8.01(d, 1H), 8.12(s, 1H), 

() 6.60(d, 1 H) 9,53(s. 1H) 
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CDCI3 : 1.30 (s, 3H), 1.32 {s, 3H), 2.59-2.43 (m. 

26-26 
~ 

0/ MS 4H),2.7~2.73(m, 1H), 3.00-?.86(m, 2H),3.38--3.20(m. 

I 573 3H), 3.54-2.45(m, 1H). 3.73(dd, 1H).3.84-3.77{m. 11-t). 
~ 3.94-3.87(m. i H). 3.88{s, 3H),6.48(dd, 1H),6.53(d, 

c:::s 
1H).7.32-7.23(m. 1H), 7.31 {bs, 1H), 7.63-7.52(m, 

1H),7.91(dd,1H),8.04{d,1H), 8.13(s.1H), 8.60(d, 

1H) 9.54(s, 1H) 

lo 

<rif CDC6: 1.30(s, 3H). 1.32 (s. 3H). 1.82-1.73 (m, 1H), 

28-27 MS 1.97-1.84(m, 3H).. 2.73-2.51 (m, 1H}, 3.12(t, 2H), 

h 559 3.31-3.20 (m, 3H~ 3.90(s,3H), 5.46-5.37(m, 1H). 

~0 
6.53(dd, 1H),6.59(d, 1H}, 6.6~.62 (m, 1H). 728-

7.21 (m, 1H), 7.33(bs, 1H). 7.65-7.61(m, 1H), 7.92(dd, 

H 1~). B.OB(d, 1H), 8.14-(s, 1H), 8.60{d, 1H), 9.55(s,1H) 

NHz 

~if 
COCk: 1.30(s, 3H), 1.32 (s, 3H). 1.82-1.73 (m, 1 H), 

28-28 ~ MS 1.97-1.84(m. 3H), 2.73-2.51 (m, 1H). 3.12(t. 2H), 

h 559 ~.31--3.20 (rn, 3H), 3.90(s,3H), 6.46-5.37(rn, 1H), 

q,"fo 6.53(dd, 1H), 6.59{d, 1H), 6.66-6.62 (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), 8.60(d. 1H), 9.55(s, 1H) 
tf-1, 

j)/ CDCI,: 1.31 (s, 3H), 1.33(s, 3H).2.92(t, 4H), 

28-29 MS 3.2S(sept, 1H) 3.73(t, 4H), 3.87(s,3H). 6.51(dd, 1H), 

r 413 6.82{d, 1H), 7.32-7.23 (m, 1H), 7 .57(bs, 1H), 7.m-

oJ 7.84(m, 1H). 7.92(dd, 1H), 8.01(bs, 1H). 8.12(s.1H), 

8.60(d, 1 H), 9.53(s , 1 H) 

*if 
CDCI3: 1.30 (s, 3H). 1.33(s, 3H), 3.25(sapt, 1H) 3.60 

28-30 MS {bs,3H), 3.89(s, 3H), 6.59(s, 1H), 7.27-7.18 (m, 

h 493 1H).7.61(dd, 1H). 7.83(bs,1H), 7.90{dd,1H), 8.15 ( 
0 

/ 

r s, 1H), 8.55(d, 1H), 9.55(s, 1H) 
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Co 
CDCb: 1.31(d, 6H),1.59-1.37(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), 8.15(s.1H), 8.57(dd, 1H) 

9.56(s, 1H) . 

CI)C I N 

HN ~NH 
~.no I s~ Rx 

cf! : I 

Expl Rx HPLC Mass (ESI) 

No. Retention mlz 

time (min} 

~' 
3.30 546 (M+H) 

29-1 

() 
2.82 627 (M+H) 

I""' 
C)' 

29-2 
A 

0 
3.07 587 {M+H) 

29--3 ~,, 
h 

() 
Ao 
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Cl 
I ""= N 

s I 
I; ~ Rx 

o . I 
~ 

Rx HPLC Mass (ESI) 

Retention mfz 

tine (min) 

c7o, 
C) 

2.82 516 (M+H) 

30-2 ¢'"' 
2.66 557 (M+H) 

2 0 

2.50 557 (M+H) 

0 

NN. 

30..4 ~o, 
3.10 498 (M+H) 

(IJ 
If 
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2.30 543 (M+H) 

30-5 ~~ .& 

D 
¢'~ 

2.52 657 (M+H) 

30-6 

Oy. 
M1z 

¢r"' 
2.23 612 {M+H) 

30-7 

8 
I 

Clx: I N 

o HN ~NH "'S6 I 
I. -:/" Rx 

o'~ I 
~ 

Expl Rx HPLC Mass (ESI) 

No. Retention mlz 

time (min) 

~o, 
3.15 423 (M+H) 

31-1 

F 
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2.62 480 (M .. H) 

31-2 ¢r' .0 

I 

C) 

Expl Rx MS NMR (400MHz) in CDC!a, o (ppm) 

No. 

~/ 
1.03 (s, 3H), 1.04(s, 3H),2..15(s, 3H), 2.32(sept, 1H) 

32-1 ~ 585.3 3.00(d, 2H) 3.10(~ 2H), 3.13(t, 2H}, 3.64(t, 2H),3.79(t, 

A 2H}, 3.69(s,3H), 6.45(dd, 1H), 6.55(d, 1H), 7.34-7 ..26 

(N) (m, 1H), 7.52(bs, 1H), 7.64-7.60(m, 1H), 7.97(dd, 1H), 

8.07(d. 1H), 8.15(s, 1H), 8.54(d, 1H), 9.32(s, 1 H) 

~ 
Ac 

3.17 

32~2 ~' 532 (M+H) 
.0 

() 
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Expl Rx MS NMR (400MHz) in CDC!,, o {ppm) 

No. 

~0/ 
1.66-1.52 (m, 2H), 1.92-1.73 (m, 4H), 2.12-2..03 (m, 

33-1 ~ 585.3 2H}, 2.15(s, 3H), 3.00(d, 2H) 3.11(t, 2H}, 3.14(t, 2H), 

~ 3.58-3.46{m, 1H), 3.64 (t, 2H),3.80(t, 2H). 3.89(s,3H), 

C) 
6.48(dd, 1H), 6.55(d, 1H), 7.30-7.24 (m, 1H), 7.52(bs. 

1H), 7.63-7.58{m, 1H), 7.94(dd, 1H), 8.08(d, 1H), 

,k 8."14{s, 1H), 8.60(d, 1H), 9.54{s, 1H) 

544 {M+H) 3.15 

33-2 9'0' .,-:;:; 

0 

Expl Rx HPLC Meiss (ESI) 

No. Retention mlz 

time (min) 

~~ 
3.15 532 (M ... H) 

34-1 /:I 
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uzo 3.34 558 (M+H) 

34~2 

rf' : I 

I~ 
3.35 546 (M+H) 

34-3 
~s 

If 
0 

~~ 
3.32 546(M+H) 

34-4 

(f! : I 

a;~ 
3.09 566 (M+H) 

34-5 

Q,~ 
2.87 552 (M+K) 

34-6 

rf! '7 I 
~ 

Ex MS NMR (400MHz), CDCt,, 6 ppm 

No 

x~ 
1.05 (t, 3H). 1.69-1.78 {m, 2H), 2.86-2.95 (m, 1H), 

34-7 . q MS 3.16-3.25 (m, 1 H). 6.57-6.68 (m, 2H). 7.17 (dd, 1 H), 
~.,'~ ~ o--

~I ~I 435,436 7.3~7.39 (m, 1H), 7.50 (dd, 1H), 8.13 (s. 1H), 8.16-

. 8.21 (m,1H), 8.48(d, 1H), 10.14{s, 1H) 

X.L 0.94 (t, 3H), 1.69-1.80 (m, 2H). 2..38 (s, 3H}, 2.55-2.64 

34-8 

~'~. 9- MS (m, 4H), 3.02-3.08 (m, 2H), 3.22-3.29 (m, 4H), 3.88 {s, 
,,, '7 '7 0..-

549, 551 3H), 6.55 (ddd, 1H), 6.60-6.66 {m, 1H), 7.13-7.18 {m, . ""'"I ...._ 

() F 1 H), 7.34 (br.s, 1 H), 7.44 (d., 1 H), 8.10 (s, 1H), 8.10-

8.23 (m. 2H}, 8.88 (s, 1 H}. 
H 

I 
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~/ 
DMSO-d6: 2.24 (s, 3H), 2.45--2.50 (m, 4H), 2.78 (d. 

35-1 567 3H), 3.10-3.17 (m, 8H), 3.74--3.79 (m. 7H), 6.49 {dd, 

[M+1}+ 1H), 6.66 (d, 1H), 6.85-6.89 (m. 1H). 7.18 (d, 1H}, 

() 7.40 (d, 1H}. 7.96--8.02 {m, 2H), 8.29 (br.d, 1H}. 8.60-

8.66 (m. 1H). 11.17 (s. 1H). 

35-2 

6:{ 
DMSO-d6: 2.24(s, 3H). 2.46-2.50(m, 4H), 2.79{d, 3H), 

505 3.13-3.17(m, 4H), 3. 78(s, 3H), B.69{d, 1 H), 6.87(dd, 

[M+1r 1H), 7.07-7.17(m. 2H), 7.19-7.23(m, 2H), 7.54(d, 1H), 

8.13(s, 1 H), 8.45(s, 1 H), 8.65-8.. 75(m, 1 H), 9.04{s, 

1H), 11.19(s, 1H) 

Example 36 Ontermedlates for Left anilines) 

36-1 PW?aration of 2-am!no-N-methv!-benzamlde 

c(ro 
~0-THF 

0 

To a suspension of 16.3 g (100 mmol) of lsatoic anhydride in 100ml of H20 is added 

portlonwise 100mL of 2N. methylamine - tetrahydmfuran solution (200 mmol) at room 

temperature. The reaction mixture Is stirre<l for 1 hour and then extracted with AcOEt. The 

organic layer Is washed With Hi) and brine, dried over Na2SO,., ·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, CDC/3, 6); 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 (ddcl, 1H, J = 8.32, 7.56, 1.52 

Hz), 7.29 (dd, .1 H, J == 8.04, 1.52 Hz). 

36-2 

2-(2,5--0\chloro-pyr!midln-4-vtamlno }-N-methy!-benzamide 

CIM » ~· 
Cl 0 h 

0 Cf 

~CO,fDMF YO 75•C, Sh 

89% 

To a solution of 15.0 g (99.8 mmol) of 2-amlno-N-methyl-benz:amlde In DMF (300mL) are added 

2. 4, 5-trichloropyrimldine (23.8 g, 130 mmol) and potassium carbonate (17.9g, 130 mmol). The 

reaction mixture Is stirred at 75aC for 5 hours, coaled to room lempe.rctture, end then poured tnlo 

H:P (BOOmL). The resulting predpltate is collected by a filtration followed by washing with 50% 

aqueous CH:tCN (200rnL} and dried under reduced pressure (40°C, 10 houn;) to give desired 2-

{2,5-<lidlloro--pyrimldln-4-yl-amlno)-N-methyl-benzamide as ivory solid (26.4 g, 88.9 mmol, 

89"/o). 

NMR (400MHz, DMSO-<JB, 6}: 2.81 (d, 3H. J =< 4.52 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), 8.52 (d, 1H, J = 
8.56 Hz) 8.80-8.90 (m, 1 H), 12.1 B (s, 1H). 

Accordl1g the manner described above, the following compounds an; prepared. 

36-3 

2-{ 5-Bromo-2-chloro-pyrimldin-4-ylamino )-N-methyl--benzamide 

Br~ 

'l2)~a 
B I 

~ 
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NMR (400MHz. DMSD-ds. o): 2.81(d, 3H), 7.23(ddd, 1H, J"'7.54, 7.54, i.OH.z). 7.59(ddd, 1H, 

.1="-7.93, 8.06, 1.52Hz),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.B?(m, 1H), 12.0(brs, 1H). Rt 0.46 (n-Hexane: Ac0Et=7:3). 

36-4 

2-{2.5-Dichloro-pyrimldln-4-v!amlno 1--N-ethy!.-benzamlde 

NMR (400MHz. CDCb, o): 1.28 (t, d=7.04, 3H), 3.48-3.57 {m, 2H), 6.22 (br. s, 1H), 7.11-7.17 

{m, 1H), 7.51 (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. s, 1H). Rf: 0.60 {Hexane :ACOEt=1 :1). 

36-5 

Preparation of 2-(5-bromo-2-cfl!oro-pvrimldin+vla mino)-N-methv!-be nzenesulfonamlde 

Brx:N 
I 0 HN l NACI 
~ ..... it) 

// 7' 1 
~ 

A suspension of 5-bromo-2,4-<iichloropyrimldine (684 mg, 3.0 mmol) and 2-amino-N-methyl­

ben.zenesulfonamlde {559 mg, 3.0 mmol) In N,N-dimethylformamide (10 ml) containing 

potassium carbonate (830 mg. 6.0 mmol) Is stirred at room temperature for 23 hours. Saturated 

aqueous ammonlllm 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 sodium sulfate, and 

evaporated In vacuo. The residue Is purified by silica gel column chromatcgraphy (n-hexane­

ethyl acetate gradient) to afford the title compou!'ld as a slightly yellow solid. 
1H-NMR (CDCh), o (ppm): 2.67 (d, 3H), 4.79 (q, 1H), 7.26 (s, 1H), 7.29 (ddd, 1H), 7.66 (ddd, 

1H). 7.95 (dd, 1H}. 8.37 {s, 1H}, 8.48 (d, 1H), 9.52 (s, 1H). Rf (rH'lexane; ethyl aceta1e = 10:3): 

0.33. 

According to the manner described above. the following compound Is prepared. 
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36-6 

2={2.5-D!d"'lc:tO:Pvrimidln-4-ylamino )..N~methyl-benzenesulfonamide 

c"-~~~ 

~ 0 .,.)(~CI _, .... "'CO rf! ?" I 
~ 

1H-NMR (400MHz. CDCJ3, 5);2.67(d, 3H),4.9?-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=6.04. 1.52Hz}, 8.24(s. 1H}. 8.51(dd, 1H 

J=8.06, 1.0Hz). 9 .64(brs, 1H). Rf: 0.45 {n-Hexane: Ac0Et=4:1}. 

36-7 

2-(2.5-0icnloro-pyrimldin-4-vtamino rN~lsopropvl-beozenesulfoQamide 

Cl~, 

~ 0 HN~~CI 
v~lS6 l o'~ 1 

~ 

To a solution of 2-amino-N-lsopropyl-benzenesulfonamlde (16.1g, 75.1mmol) ln DMI (150ml) is 

added sodium hydride (6.6g, 165.3mmoi) portionwise at 0°C. After the mixture ts stirred at room 

temperature for one hour, 2, 4, 5-tridlloropyrimidlne (20.7g, 112.7mmol) is added at 0°C. After 

further stirring at room temperature for 5 hrs. water is added and ttJe mixture Is extracted with 

AcOEt three times. Organic layer is washed with brine, dried over sodium sutfate and 

evaporated under reduced pressure. The residue is purffied by silica gel column 

chromatography (Hexane to Hexane:Ac0Et=4:1) to afford the title compound as pale brown 

sond (10.2g, 38%), 
1H-NMR (400MHz, CDCb. o~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:Ac0El=4:1} 

The following compounds are prepared in the same manner described above. 
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Expl Rz Rf (solvent) NMR (400MHz), o (ppm) 

No. arMS 

36-8 

~\ 
0.45 DMSO..cla; 0.63(t, 6H), O.B6{d, 3H), 1.21-1.31(m, 2H), 

(n-Hexane: 3.0.2-3.12(m, 1 H), 7.37{dd,1 H), 7.71(dd, 1H), 7.85(d, 

AcOEr-4:1) 1H), 7.89(d, 1H), 8.2D(d, 1H), 8.56(s, 1H), 9.51(brs, 

1H) 

)\ 0.46 CDCI:,; 0.70(t, 6H},1.23-1.45(m, 4H), 3.03-3.13(m, 

36-9 (n-Hexane: 1H). 4.27(d,1H). 7.27(dd, 1H). 7.65(dd,1H), 7.S8(d, 

AcOEt-=7:3) 1H), 8.29(s, 1H), 8.52(d, 1H), 9.59(brs, 1H) 

3fr10 

Preparation of 2-(2-chloro-5-nltro-pydmldin+ylamino}-N-methy!-benzenesulfooam!de: 

2,4-0ichloro-5--nitro-pyrlmldine (1.94 g, 1 0 · mmol} and 2-amlno-N-methy1-benzenesulfonamide 

(1.86 g, 10 mmol) are dissolved in CHCh (30 mL). The reaction mixture ls heated at 61°C for 2 

h. The solvent is evaporated and the residue is washed with ether to giVe the title product 

Rf == 0.5 (n-hexane: ethyl acetate • 1:1 ). 1H-NMR (400MHz, CDCI3), 6 (ppm): 2.67 (d, 3H). 4.6-

4.7 (m, 2H), 7.41 (t, 1 H), 7. 7 (t, 1 H), 8.04 {d, 1 H), 8.15 (d, 1 H), 921 {s, 1 H), 11.2 (s, 1 H). 

35-11 

Preparation of (2, 5·Dichloro;mlmidin-4-y0-f2-(prooane-1-suffonvl)-phany0-amlne 
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To a solution of 2-{Propane-1-sulfonyl)-phenylamine (3.69g, 18.5 mmol) of N,N­

dimethylformamide (40mL), sodium hydride (1.4Bg, 37 mmoi) is added portionwise at o()c. After 

stirling, 2,4,5-trichloropyrimldtne (21mL. 18.5 mmol} is added. The mixture 1$ stirred at 0°C for 

30 minutes and is further stirred at room temperature for 7hrs. After adding saturated aqueous 

ammonium chloride, the mixture is poured into water and extracted twice with ethyl acetate. The 

organic layer is washed with brlne, dried over sodium sulfate, and evaporated In vacuo. The 

residue Is purified by silica gel column chromatography (n-hexane - e1hyl acetate gradient) to 

afford the title compound as coloness solids. 
1H-NMR (CDCb), ~(ppm): 0.99 (t, 3H), 1.n (d, 2H), 3.07-3.11 (m. 2H), 7.2tl (s, 1H). 7.32 (ddd, 

1H), 7.73 (ddd, 1H), 7.95 (dd, 1H), 8.31 (s, 1H), 8.61 (dd, 1H), 9.94 (bs, 1H). Rf (n-hexane: 

ethyl acetate= 3:1): 0.63 

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

CJ)C "-':N 

0 HN I ACf 
Rx...._ If I ;J'O o I 

~ 

ExpiN Rx Identification 

o. 
36-12 

A 
1H-NMR (GOGh), 5 (ppm): 1.35(d, 6H), 3.18-3.24(m, 

1H), 7.30-7.34(m, 1H), 7.70-7.75(m, 1H), 7.92(dd, 

1 H), 8.30(s, 1 H), 8.63(d, 1 H), 10.06(s, 1 H). Rf 0.70: 

(AcOEt) 

36-13 /'-...... NMR (400MHz) in CDCI3, 6 (ppm): 1.29(t, 3H), 3.15(q, 

1H), 7.31-7.35(m, 1H), 7.71-7.75(m, 1H), 7.96(dd, 
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1H), 8.31(s, 1H), 8.60(d, 1H), 9.92(s, 1H). Rf: 0.67 

(AcOE!). 

~ 
1.01-1.06(m, 2H), 1.32-1.37(m, 2H). 2.49-2.55{m, 1 H), 

36~14 7.29-7.33(m, 1H), 7.69-7.73(m, 1H), 7.91(dd, 1H), 

8.31(s. 1H). 8.58(d. 1H}, 9.90{s, 1H). Rf0.69 

(AcOEt) 

~ 
0.99(t, 6H), 1.72-1.90(m. 4H). 2.78-2.82{m. 1H), 7.26-

36-15 7.34(m, 1 H), 7.69-7.74(m, 1 H), 7.92(dd, 1 H), 8.30(s, 

1H). 8.62(d. 1H). 10.02(s. 1H). Rf: 0.73(Ac0Et) 

Example 36-16 

Synthesis of substituted arnnes which Clre commercially not available: 

Preparatloo of 3-amlno-4'-metho)(y-4-methv!biphenv! 

To a solutl<Jn of 4-methoxyphenyf-boronlc acid (600 mg, 3 . .29 mmol) in toluene (5.2 ml} and 

ethanol (1.3 ml), potassium carbonate (910 mg, 6.58 mmol), tetralrts(triphenylphosphlne}­

palladium (228.1 mg, 0.099 mmol) and 4-bromo-1-methyl-2-nitrobenzene (711 mg, 3.29 mmol) 

are added and stirred at 10o·c for 7 hours. The nixture is poured Into water and extracted 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 lhe 4'-melhoxy-4-rr.ethyJ-3-nitro­

blphenyl as a yellow solid. 
1H-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. 1H). Rf (hexane: ethyl acetate= 3:1): 0.40. 

A suspension of 4'--methoxy-4-methyl-3-nltroblphenyl (630 mg, 2.95 mmol) and 100/o palladium 

on charcoal (63 mg, 0.059 mmol) In methanol (6 mL) Is stirred under hydrogefl atmosphere for 

12 hours. Palladium catalyst Is remove<l by filtration and the resulting solution is evaporated in 

vacuo to afford the title compound. 
1H-NMR (&,ppm): 2.20 (s, 3H), 3 .84 (s, 3H). 6.87 (d. 1 H). 6.89 (dd, 1 H), 6.95 (d, 2H), 7.09 (d. 

1H). 7.48 (d, 2H). Rf (n-hexane: ethyl acetate"" 1 :1): 0 .50. 

Preparation of 4{3-amlno-4--methylbenzoyl)-piperazine-1-carboxvttc acid tert-butv! ester .. 
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To a solution of 4-methyl-3-nit.ro-benzoic acid (300 mg, 2. 76 mmol), N-butoxycarbony1-

plperal:ine (340 mg, 1.83 mmol) in DMF (3.0 ml}, triethylamine (300 JL l, 3.59 mmol), TBTU 

(BOO mg, 2.49 mmoQ and HOAt (270.5 mg, 1.99 mmol) are added and stlrred at room 

tempera1ure for 24 hours. The mixture is poured into water and extracted twice with ethyl 

acetate. The organic layer is washed with water and then brine, dried over magnesium sulfate, 

an<l evaporated In vacuo. The residue Is purified with silica gel column chromatography (n­

hsxane :ethyl acetate= 5: 1) to afford 4-(4-methyl-3-nitrobenzoyl)-piperazine-1--carboxylic acid 

tert-butyl ester as a colorless soll<:L 

iH-NMR (o, ppm): 1.47 (s, 9H), 2.64 (s, 3H}, 3.28-3.88 (m, 8H), 7.42 {d. 1 H). 7.56 (dd. 1 H). 

8.03 (d, 1H). Rf (hexane: ethyl acetate== 10:1): 0.13. 

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

methanol solution. 

Preparation of 4-<3-amlno-4-metlwlphenyl}-mornholine 

To a solution of 4-bromo-1-methyl-2-ilitrobenzene (225 mg, 1.04 mmol), morpholine (125 JJ. L, 

1.25 mmol). and cesium carbonate (474.4 mg. 1.46 mmol) in toluene, palladium diacetate (31.2 

mg, 0.139 mmol) and 2·(dl-t-butylphosphino)biphenyl (125 mg, 0.403 mmot) are added and 

stirred at 1 oo·c for 5 hours. After cooling, the mixtUre is filtered to remove Insoluble matelial. 

The filtrate is poured into water and extracted with ethyf acetate twice. The organic layer Is 

washed with water and then brine, dried over magnesium sulfate, and evaporated In vacuo. The 

residue is purified wl1h silica gel column chromatography (n-hexane: ethyl acetate= 5: 1) to 

afford 4-(4-methyi-3-nltrophenyf}-morphofme as a yellow solid. 
1H-NMR (o:f, ppm): 2.50 (s. 3H), 3.17..:3.19 (m, 4H), 3.86-3.88{m, 4H), 7.04 (dd, 1H), 7.21 (d, 

1H), 7.47 (d, 1 H). Rf (hexane: ethyl acetate= 5:1): 0.20. 

The title compound is obtaln9d by reduction with hydrogen over 10% palladium on charcoal in 

methanol solution. 

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

37·1 
PreparatJon of 1-(3-Methoxy4-nftro-phen\l!)-piperdin~4--ol 
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To a suspension of plperldln-4-ol (2..79g, 28 mmol) and potassium carbonate (3.88 g, 28 mmol) 
In N,N-dimethylformamlde {40 mL), 4-F!uoro-2-methoxy-1-nttro-benzene (4.0g, 23 mmol) is 
added and sUrred at room temperature for 24 hours. The mixture is poureo Into water and lfle 
predphate ls collected by a filtration. The restJitlng solid is dried In vacuo at 50°C to afford 1-(3-
methoxy-4-nltro-phenyl)-plperidin-4-ol (5.23g) as yellow solids in 89% yield. 
1H-NMR (400MHz, CDCI3. 6, ppm) :1.54(d, 1H), 1.62-1.71(m, 2H}, 1.98-2..04(m. 2H), 3.22(ddd, 
4H), 3.73-3.80(m, 2H), 3.95(s, 3H), 3.98-4.02(m. 1H), 6.33(d, 1H), 6.43(dd, 1H), 6.00{d, 1H). 

By repeating the procedures described above using appropriate starting materials and 
conditions the following compounds are obtained. 

Ex-No Rx Identification 

37-2 ~,....o- H-NMR (400M-a, CDC!;, o, ppm) :1.53-1.72(m. 2H), 1.80-
1.83(m. 4H), 1_99-2_04(m, 2H), 2.24-2.31(m, 1H), 2.54-qo, 2..67(m, 4H}, 3.03(dt, 2H), 3.84-3..89 (m, 2H), 3.95(s, 3H), 

I 6.31(d, 1H), 6.42{dd, 1H}, 8,01(d, 1H). Rf 0.54 (AcOEt) 

Q 
0 

37-3 o~,.....o- H-NMR (400MHz., CDCl3, o, ppm}.: 1.?1-1.91(m, 2H), 1,99-
2.04(m. 2H). 2.38-2.413(m, 1H), 3.03(ddd, 2H), 3.91-3.96(m, ¢r·, 2H), 3.95(s. 3H), 522-5.41(m, 1H). 5.40--5.53(m, 1H), 6.36(d, 

I 1H), 6.43(dd, 1H), 8.00{d. 1H). Rf 0.15 (AcOEt) 

Uc 



37-4 

~~ 
. ¢ 

~~ 

Etllyi-{1;J-408thoxy-4-flllm-phefll 
-pynolldlro~J-->Ine 

37-5 o~ .,.o· 9-o, 
9 

1~~~ 
Yl"fllpti1Wni 

37-€1 -~ ... o 

I ~ 
c..___ 

,b. 

......... 

~ ~·· -1~-piperldne 

37-7 q -..:::: o......_ 

' ~ 
( g 
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H-NMR (400MHz, CDC!3, 6, ppm}: 1.15(t. 3H),1.88-1.96(m, 
1H), 2.22-2.30(m,1H), 2.68-2.77(m. 2H),3.15-3.18(m. 1H), 
3.38-3.44(m, 1 H), 3.52-3.62(m. 2H). 3.93(s. 3H). 5.92(d, 1 H), 
6.07-6.10(m, 1H), 8.00-8.02(m. 1H). Rf 0.65 (n-hexane: 
Ac0Et=1 :1). 

1H-NMR (400MHz. CDC!3, 6, ppm) : 2.36(s. 3H), 2.52-2.57(m, 
4H), 3.40-3.43(m, 4H), 3.95(s, 3H). 6.32{d, 1 H, J=2.52Hz), 
6.43(dd, 1 H, .1=9.56, 2.52Hz}. 7.99{d, 1 H, J=9.08Hz). Rf 0.60 
(MeOH : CH~Iz=:4:1 }. 

1H-NMR (400MHz, COCis. 6, ppm): 1.10-1.19(m, 1H),1.59-
2.18(m, 6H), 2.28(s,3H), 2.71-2.74(m, 1H), 2.88-2.91(m, 1H), 
3.86-3.95 (m, 5H), 6.47-6.52(m, 2H), 7.97-8.00{m, 1H). Rf 
0.65 {n-hexane: Ac0Et=1:1) 

lH-NMR (400MHz. CDC!s, 6, ppm): 4.08(s,3H), 7.30(dd,1H), 
7.58(d. 1H), 8.05(d, 1H). 8.15(s. 1H}. 8.67(s, 1H). Rf: 0.42 
(AcOEt) 
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37--8 

~·, 
H·NMR (400MHz. CDCI3 , 6, ppm): 1.40- 1.50 (m. 2H), 1.55 -

1.69 (m. 6H), 1.90- 1.96 (m, 2H), 2.45- 2.53 (m, SH), 2.90-
2.99 (m, 2H), 3.90-4.00 (m, 2H), 3.94 (s, 3H), 6.30 (d, 1H, J 

h =, 2.5 Hz). 6.41 (dd, 1H, J =·9.0, 2.5 Hz), 7.99 (d. 1H, J ::::: 9.0 
Hz) 

Q 
0 

37-9 o.;:::.N •• o 
- H-NMR (400MHz, DMSO-d6, o, ppm) : 1.95-1 .82(m, 2H), 

2.15·2.06 (m, 1 H). 2 .30 (s, 3H), 3.17 (dd, 1 H), 3.32-3.23 (m, 7•, 1H). 3.56-3.34 (m, 3H). 3.96 (s. 1H). 6.09 (d, 1H), 621 (dd, 
1H), 7.91 (d, 1H) 

A 

Q 
r 

37-10 o::,... ,..,.o· H-NMR (400MHz. CDCb. 6, ppm): .2.30 - 2.48 (m, 3H), 2.59 -q·, 2.68 (m, 1 H), 2.70 - 2.78 (m, 1H), 2.66 - 2.92 (m, 1 H), 3.09-
3.17 (m, 1H), 3.30- 3.34 (m, 1H), 3.52 - 3.58 (m, 1H), 3.68-

I 3.64 {m, 3H), 3 .67 - 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 

(~ 
Hz) 

~0 
37-11 o,_ _o- H-NMR (400MHz. DMSO-d6, CDCI8, 6, ppm) : 1.90-1.79(m, 

'""N 1H), 2.25-2.Hi (m, 1H), 2.21 (~. 3H), 2.67-2.77 (m, 1H), 3.16 ¢r•, {dd, 1H), 3 .42-3.32 (m, 1H), 3.59-3.52 (m, 1H}, 3.67-3.61 (m, 
1 H), 3.91 {s. 3H), 6.13 (d. 1 H), 6.24 (dd, 1H) ). 7.91 (dd, 1 H) 

~ 

Q r 
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37-12 ~-0 
- H-NMR {400MHz., CDC~): 1.43-1.00(m, 2H}, 1.95-1.81 (m. 

H . 2H),2.94-2.17(m. 2H),2.96(s, 3H),3.27 (d, 2H), 3.35(s, cr/ 3H),3.97-3.90 (m, 2H). 3.95(s, 3H), 6.30(d, 1H), 6.42(dd, 1 H) 
"'-'::: 8.00(d, 1 H). Rf: 0.25 
// (AcOB) 

y 
o, 

37-13 Q(/ H-NMR (400MHz. C003): 1.14(t, 3H),2.46{dd, 2H), 2.59(t. 
4H),3.42 {t, 4H), 3.95(s,3H), 6.32{d, 1H), 6.43{dd, 1H) 8.01{d, 
1 H). Rf 0.15 (AcOEt} 

"'-'::: 

.& 

(N) 
) 

37-14 ~ .,0-
1H-NMR {400MHz. CDCis): 1.02..0.89 {m. 2H), 2.01-1.94 (m, 

Cr/ 2H). 2.52-2.38 (m, 1 H), 2.65-2.53 (m, 4H},3.04-2.94(m, 2H), 
3.79-3.69(m, 4H),3.97-3.88 (m, 2H). 3.95(s,3H}, 6.32(d, 1H). 
6.42(dd, 1H) B.OO(d, 1H) .. Rf 0.10 (AcOEt) 

.& 

Q 
(N) 

0 

37-15 Q(/ H-NMR (400MHz, CDCia): 1.08 (s, 3H),1.09(s, 3H), 2.66(t, 
4H),2.74 (sept, 1H). 3.41 (t. 4H). 3.95(s,3H), 6.32(d, 1H), 
6.42(dd, 1H) 8.00(d, 1H}. Rf 0.15 (AcOEt) 

~ 

,-::. 

0 . . 

A 
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37-16 

?10/ 
1H-NMR (400MHz. CDCI3): 1.91-1 .81 (m. 2H), 2.06-1.97(m. 
2H),2.48-2.4Q(m, 1 H), 3.07-2.98(m . 2H),3.97-3.93(m, 2H), 
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 (AcOEt) 
~ 

~2 
o~ .... o - H-NMR (400MHz, CDC~): 2.18-2.07 (m, 1H), 2.30-2.22 (m, 

37-17 1 H), 3.38(s. 3H), 3.56-3.44(m. 4H),3.95 (s, 3H), 4.13 {ddd,1H), qo/ 5.96(d,1H), 6.12(dd, 1H) 6.03(d, 1H). Rf0.30 (AcOEt) 
~ 

~ 

q 
\ 

37-18 <>.:::. .... o - H-NMR (400MHz, CDCI;t): 1.46{s, 9H),1.81-1.6B(m, 4H), 
N 2.73(bs, 3H),3.07-2.97(m, 2H), 3J~5(s,3H), 4.03-3.94 (m., 2H), 

~/ 6.32(d, 1H}, 6A3(dc:I,1H) 8.00(d, 1H). Rf0.65 
(Hexane:AcOEt) 

Q 
/1'('-bOc 

31-19 o~ .... o- 'H-NMR (4COMHz, GDCI3): 3.60-3.57(m, 2H),3.68-3.65(m, 

~0/ 
2H}, 3.97(s, 3H),4.07(s, 2H), 6.17(bs, 1H), 6.26(d, 1H), 

~ 
6.39(dd. 1 H) 8.04(d, 1 H). Rf 0.85 (AcOEt} 

~ 

eN~ 
~ 0 
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37-20 ~ ...,0- H-NMR (400MHz, CDCb): 3.08{s, 3H), 3.54{dd, 2H),3.67{dd, 

c,o~ 
2H), 3.96 (s, 3H), 4.05(s, 2H), 6.25(d, 1H), 6.38(dd. 1H) 
8.03(d, 1H). Rf 0.30 (AcOEt) 

.0 

Cl I o 

37-21 

~ 
H-NMR (400MHz, COCI3): 1.73-1.55 (m. 2H), 1.99-1.91 {m, 

2H). 2.09(s, 3H),2.61·2.49 (m, 5H).. 3.47(t. 2H},3.63(t, 2H), 
0/ 3.99-3.89 (m, 3H), 3.95 (s, 3K), 6.32(d, 1 H), 6.42(dd, 1 H) 

~~ 8.Q1(d, 1H). Rf0.10 (Ac0EtMeOH.::.4:1) 
.0 

Q 
9 

37-22 21/ 
1H-NMR (400MHz, CDCb): 3.90(s, 3H), 3.98(s, 3H), 3 .98 (s, 
3H}, 6.56(s, 1H), 7.59(s, 1H). Rf 0.605 (AcOEt) 

~ 

.0 
./0 

r 
37-23 o<::;:. .,.o-

1H-NMR (400MHz, COCb): 3.25-3.22 (m, 4H), 3.90-3.87 (m, 
N 4H), 3.95(s, 3H), 6.48(s, 1 H), 7 .57(s, 1 H) . Rf 0.060 * 0/ (Hexane:AcOE~~ 1) 
~ 

0 ./ 

() 
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37-24 o~ .~o 
- H-NMR (400MHz, COC13): 2.37 (s, 3H), 2.61 (bs, 4H},3.27 

~/ 
(bs, 4H), 3.88 (s, 3H), 3.95(s, 3H), 6.48{s, 1H), 7.56(s, 1H). 
Rf0.10 (Ac0EtMeOH=5:1) 

,.....,..o 

C)_ 
I 

37-25 O::-.. ....,o- H-NMR (400MHz. COCia): 1.09(t, 3H). 1.89(dd. 2H). 2.36{s, 

~~ 
3H), 2.55(t, 4H), 3.39{t, 4H), 4.03(t, 2H).. 6.32(d, 1H), 6.42(dd, 
1H), 7.98{d, 1H). Rf0.12 (Ac0Et:MeOH=9:1) 

C) 
I 

37-28 o~ ,...o- H-NMR (400MHz. CDCb): 1.36(s, 3H), 1.38 (s, 3H), 2.10 {s, 

~0/ 
2H), 2.17(s, 3H), 3.27 .. 2.96 (m, 2H). 3.71 (d, 2H), 3.96 (s, 3H), 
6.33(d, 1 H), 6.43(dd, 1H), 8.02(d, 1H). Rf 0.10 (AcOEt) 

_f~ 
1 

37-27 o~N....,o 
- 1H-NMR (400MHz, CDCI3): 1.16{s, 3H), 1.18 (s, 3H), 2.50(dd, 

2H), 3.02-2.47 (m. 2H). 3.69 (dd, 2H), 3.96 (s, 3H), 6.31(d, 

~/ 1H), 6.43{dd, 1H), B.OO(d, 1H). Rf 0.070(Ac0Et) 

_!~ 
37-28 D.::;:. _o- H-NMR (400MHz, CDCfs): 1.16{d, 3H), 2.57(dd. 1H), 3.0Q-c,o/ 2.89 (m, 4H), 3.18-3.11 (m. 1 H). 3. 75-3.68 (m., 2H),3.96 (s, 

3H), 6.31(d, 1H), 6.43(dd, 1H), B.01(d, 1H). Rf0.070 (AcOEt) 

_f~ 
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37-29 o~ _o· H-NMR (4<lOMHz. COCI3) : 1.18(t, 3H), 2.40(dd, 2H), 3.47-

~0/ 
3.38(m, 4H), 3.71-3.63(m, 2H), 3.85-3.79(m, 2H), 3.96(s. 3H), 
6.32(d, 1H), 6.42(dd, 1H}, 8.01(d, 1H). Rf0.20 (AcOEt) 

~ 

h 

C) 
) 

37-30 

~0/ 
'H-NMR (400MHz., CDCI3): 1.16(s, 3H), 1.18(s, 3H). 2.82(sept, 
1H}, J.50-3.37(m, 4H), 3.n-3.65{m, 2H), 3.86-3.78(m, 2H), 
3.96(s, 3H). 6.33(d, ,H), 6.43(dd, 1H}, 8.01(d, 1H). Rf0.48 

~ (ACOEt) 
.-0 

() 
0>-

37-31 o~.,.o 
- TH-NMR (400MHz, CDCI3): 2.86(d, 3H), 3.48-3.45(m, 4H), 

3.61-3.58(m, 4H), 3.96(s, 3H), 4.4&-4.37 (m, 1H), 6.29(d, 1 H), ¢/ 6.40(dd, 1 H). 8.01{d, 1 H). Rf 0.20 (AcOEt) 
~ 

.-0 

() 
~ 

37-32 0~ ,_..0 
- 'H-NMR (400MHz, CDCia): 1.72-1.60(m, 2H). 2.06-1.97(m. 

Ill 2H), 3..25-3.17 (d, 3f-!). 3. 78-3. 70(m. 2H), 3.95(s, 3H}. 4 .04-¢/ 3.99(m, 1H), 6 .33(d. 1H), 6.43(dd, 1H), 8 .00(d, 1H). Rf 0.20 
~ (AcOEt) 
h 

OR 



- 131 -

37-33 0~ ._.0 
- H-NMR (400MHz. CDCI3): 1.53 (s, 6H), 2.14(s, 3H), 3.50(s, 

N 2H), 3.61-3.58(m, 2H). 3.97-3.81(m. 2H), 3.97 (s. 3H), 6.10 (d, 

~0/ 1 H), 6.26(dd, 1 H), 8.05(d, 1 H) • Rf 0.030 (AcOEt) 
~ 

A 

~) 
I 
Ac 

37-34 o.~ • .-... o - H-NMR (400MHz, CDCb): 2.54-2.23 (m, 4H), 2.67 (t, 2H), 
3.29-3.23(m, 2H), 3.74{l4H). 3.94(s. 3H), 6.07(d, 1 H), 6.16 

~0/ (dd, 1H). 8.00(d. 1H). Rf 0.15 (AcOEt) 
~ 

,0 

~ 
C) 

37-35 0~.~0- H-NMR (400MHz, CDCb): 2.1 ~2.02 (m. 2H), 2.41 (t. 2H), 
3.56(dd, 2H), 3.71 {t, 2H), 3.95{s, 3H). 4.19(t, 2H), 6.49(dd, 

~0/ 1H), 6 .5S(d,1H). 7.99(d. 1H). Rf0.10 (AcOEt) 
~ 

,0 

ho 
37-36 §0/ H-NMR (400MHz. CD~): 2.14{s, 3H), 3.87-3.34(m, BH}. 3.99 

(s, 3H}, 7.01(dd, 1H). 7.16(d, 1H), 7.88(d, 1H). Rf 0.25 

~ 
{AcOEt) 

,0 

~0 
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37-37 s;o/ H-NMR (400MHz. CDCI3): 3.49-3.37(m, 2H), 3.88-3.55(m. 
6H), 3.99 (s, 3H), 7.0D(dd, 1H), 7.16(d, 1H), 7.87(d, 1H). Rf 
0.50 (AcOEt) 

~ 

0 

0 

0 
37-38 o~.~o- H-NMR (400MHz. COOa): 1.17 (s., 3H), U9(s, 3H}, 2.69 (t, 

4H), 3.06(s, 2H), 3.42 (t. 4H), 3.96(s. 3H),4.13(sept, 1H), 6.34 

~0/ (d, 1H). 6.44{dd, 1H), 6.90-6.79(m, 1H), 8.00(d 1H). Rf020 
~ (AcOEt) 
0 

~ 
)--

37-39 0.::::. .,.-0 H-NMR (400MHz. COCb): 1.44-1.34 (m, 2H),1.84-1 .77 (m. 
N 1 H), 1.94-1.85 (m, 2H), 3.04-2.94 (m.. 2Hh 3.55 (t, 2H), 3.9&-

~0/ 3.57(m, 2H}, 3.95(s, 3H), 6.31 (d, 1 H), 6.42(dd, 1 H), 8.00(d, 
-..;::;: 1 H) . Rf 0.30 (AcOEt) 
0 

y 
OH 

37-40 

~0/ 
H-NMR (400MHz:. CDCis): 1.44-1.34 (m, 2H).1.84--1.77 (m. 

1H), 1.94-1.85 {m, 2H), 3.04-2.94 (m. ZH), 3.55 (t, 2H), 3.96--
3.57(m, 2H), 3.95{s, 3H), 6.31{d, 1H), 6.42(dd, 1H), 8.04(d, 
1 H) , Rf 0.45 (AcOEt) 

0 

Q 
OH 
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37-41 
0~ +/0-

H-NMR (40DMHz. CDC!s): 4.05 (s, 3H), 7.07 (d. 1H), 7.08 (d, 

c10/ 1H), 7.27-7.26 (m, 1H). 7.33 (t, 1H), 7.92 (s. 1H), 8.04 (d, 1H). 
Rf: 0.20 (AcOEt) 

~ 

..&-

{J 
3742 

0~ .... o - H-NMR (400MHz, CDCia) :2.34 (s, 3H), 2.55-2.37 (m, 4H), 

N 3.86-3.38 (m, 4H), 4 .00 (s, 3H), 7.13 (d, 1H). 7.66 (dd, Po/ 1H).7.93 (d, 1H). 
Rt. 0.30 (Ac0EtMeOH=4:1) 

0 

() 
i 
o~..,...o- 'H-NMR (4{)0MHz, CDCb): 2.43 (s, 3H), 2.74 (s, 6H), 

37-43 7.91 (dd, 1H), 7.23 (d, 1H). 7.24 (d, 1H). 7.46 {dd, 

Oc./ 1H). Rf: 0 .70 (Hexane:Ac0Et=5:1) 

" o~ •. o- 'H-NMR {400MHz, CDCia) ;2.15 (s, 3H), 3.8o-3.48 (m, 
37-44 2H), 6.87 (dd, 1H), 6.92(dd, 1H}. 7.09 (d. 1H). 7.40 

~ (dd, 2H), 8.54 (dd, 2H). 

~ 
I 

~ 

\ ,1 N 

37-46 o~tt ... o-
1H-NMR (400MHz, CDCla) :3.86 (s, JH), 4.00 (s, 3H), 
6.78 (d, 1H), 6.99 (dd, 2H), 7.14(d, 1H), 7.48 (dd, 2H), 

-:?' 
o--"' 7.71 (dd, 1H), 8.03 (d, 1H). Rt: 0.30 · 

I (Hexane:Ac0Et=3: 1} 
~ 

~ 

~ ,1 
0 

/ 
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37-46 

:&0~ 
H-NMR (400MHz, CDCb) :1.44 (t, 3H). 3.10 {t. 4H), 

3.86 (t, 4H), 4.13 (q, 2H), 7.01(dd. tH), 7.08 (dd, 1H), 
7.35 (d, 1H). Rf: 0.25 (Hexane:Ac0Et::3:1} 

I 
(N 
0_) 

37-47 - H-NMR (400MHz. CDCh) :1.26 (t, 3H), 3.32 (t. 4H), 

qo~ 3.85 (t, 4H), 4.15 (Q, 2H), 6.34(d, 1H), 8.42 (dd, 1H}, 
7.98 (d. 1H). Rt: 0.45 {Hexane:ACOEt=5:1) 

I 
~ 

() 
0 

37-48 

:&0~0/ 
H-NMR (400MHz, COCb) :3.45 (s, JH), 3.77 (dd, 2H). 

3.81 (s, 3H), 4.06 (t., 2H), 7.08-7 .08(m, 2H), 7.37 (t, 
1 H). Rf: 0.45 (Hexane:Ac0Et=3: 1) 

I 
~ 

0 
/ 

37-49 

2Y 
H-NMR (4<lOMHz, CD~) :2.44 (t. 1H), 3.83 (s. 3H), 

~01 3.96 (ddd, 2H). 4.20 (t. 2H), 7.06 {d. 1H), 7.12(dd, 
0 1H), 7.40 (d,1H). Rf: 0.10 (HexaneAc0Et=3:1) 

I 
0 

/ 

37-50 

lr 
H·NMR (400MHz, COCis) :1.45 (t, 3H), 3.61 (s, 3H), 

0,.,.--_ 4.13 (q, 2H). 7.01{d, 1H), 7.08 (dd, 1H), 7.36 (d. 1H). 
Rf: 0.20 (Hexane;AcOEr.=o3:1) 

I 
~ 

0 
/ 

37-51 o,:v_...o- )_ H-NMR (400MHz, CDCI3) :1.35 (s, 3H), 1.36(s. 3H), 
3.61(s, 3H}. 4.52 {sept. 1H}. 7.08-7.01 (m, 2H), 7.31 (yo (d, 1H). Rf: 0.30 (Hexane:Ac0Et=3:1) 

0 
/ 
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o~ ___.o - H-NMR (400MHz.. CDCJ3) :1.05 (t, 3H), 1.83 {ddd, 
37-52 H ~ 2H), 3.81(s, 3H). 4.01(~ 2H), 7.01 (d, 1H), 7.08 (dd, 00 1H). 7.36 (d. 1H). Rf: 0.35 (Hexane:Ac0Et=3:1) 

I 
0 

/ 

37-53 o~...,.o 
- H-NMR (400MHz, CDCb) :3.86 (s, 6H), 3.79 (s, 3H), 

6.91 (dd, 1H). 7.00 (d, 1H), 7.18 (d. 1H). Rf: 0.5 Do/ (He.xane:Ac0Et=9: 1) 

_...N 

I 
37-54 o~ ..... o -

1H--NMR (400MHz, CDCia} :4.04(s, 3H}. 7.22 (d, 1H). 
7.48(dd, 2H), 7.83 (dd, 1H), 8.16 (d, 1 H), 8.69 (dd, 

0- 2H). Rf: 0.12 (Hexane:Ac0Et=1 :1) 
~ 

I 
::::..... 

--.:;:: 

\ /J N 

37-55 o~....-o - H-NMR (400MHz, CDCis) :4.02 (s, 3H), 7.22 (d, 1H), 
7.39{ddd, 1K), 7.77{dd,1H), 7.85(ddd, 1H), 8.08 (d, 

o- 1H), 8.63{dd. 1H), 8.83 {d, 1H). Rf: 0.55 
~ 

I 
(Hexane:Ac0Et=2:1) 

::::..... 
--..;;: 

~ h 
N 

37-56 0~._..0- H-NMR {400MHz, CDCis) :4.03 (s, 3H), 7.19 (d, 1H), 
7..28-7.24 (m, 1H), 7.72(dd, 1H), 7.80-7.76(m,1H), 

0- 8.25 (dd, 1H}, 6.52 (d, 1H), 8.69 (ddd, 1H). Rf: 0.55 
~ 

I 
(Hsxane:Ac0Et=2: 1) 

~ 
--.:;: 

~ _.;;;N 
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37-57 - mp 90.7 ac; 1H-NMR (400MHz, CDCI3) !i (ppm): 1.68 ho, (m; 2H). 2.00 (m; 2H), 2.36 (s; 1H), 2.62 (bs: 4H), 

2.72 (m; 2H), 3.62 (m; 2H). 3.78 (bs; 4H}, 3.90 (s; 

['·D 3H}, 6.99 (d; 1H); 7.13 (dd; 1H). 7.26 (s; 1H); 7.4{) (s: 

0~ 1H). 

38 
Preparation of 1-14-{ 4-Mef.hoxv-3-fli~DhenyD·oloeraZin-1-y!l-ethanone 

To a solotkln of 6-bromo-1-methoxy-2-nltrobenzene (300 mg, 129 mmol) in dioxane, 1-acetyl 

pipernzine (400mg, 3.12 mmol), cesium carbonate (1.0g, 3.07 mmol), patladium d!acetate (29.0 

mg, 0.129 tmlol) and 2-(di-t-butylphosphino)blphenyl rn mg. 0.258 mmol) are added and 

stirred at 100°C tor 8 hours. After cooftng, the mixture Is filtered to remove insoluble material. 

The filtrate Is poured into water and extracted with ethyl acetate twice. The organic layer is 

washed with water and then brine, dried over magnesium sulfate. and evaporated in vacuo. The 

residue is purified by silica gel column chromatography (n-hexane ; ethyl acetate gradient) to 

afford 1-[4-(4-Methoxy-3-nltro-phenyl)-piperazin-1-yf]-ethanone (319mg, 44%) as yellow solids. 
1H-NMR (400MHz, CDCb. 6, ppm) : 2.14 (s, 3H), 3.63 (ddd, 4H}, ~.63 {t, 2H), 3.78 (t, 2H), 3.92 

(s, 3H), 7.03 (d, 1H). 7.12 (d. 1H), 7.41 (d, 1H). Rf (ethyl acetate): 0.18 

39 
Preparation of 1:<3-Methoxv-4-nltro-phenyl)-piparldin-4-one 

To a solution of 4-plperldone hydrochloride monohydrate (10.0 g, 0.065mol) in DMF (80 ml) 

are added 4-Fiuoro-2-methoxy-1-nitro-benzene (10.0 g, 0.058 mol) and potassium carbonate 
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(20.2 g), and the mixture is stirred at 7Cf'C for 20 h. After a filtration, the filtrate fs POUred into 

H20 (ca. 300 mL), and the resulting precipitates are collected by a filtration followed by washing 

with H20 for several times to give title compound (8.98 g) in 61% yiekl. Orange solid. 1H-NMR 

(400 MHz, CDCI3, 0): 2.65-2.62 (4H, m), 3.81-3.78 (4H. m), 3.98 (3H, s), 6.34 (1 H, d), 6.45 (1 H. 

dd), 8.05 (1 H, d). 

40 
PreparaUon of 1-f 1-{3-Methoxv-4-nitro-phenvr>:piped din-4-yl}4:methv!-piperazine 

To a solution of 1-(3-Melhoxy-4-nltro-phenyl)-piperidln-4-one (4.96g, 0.020mol) in 

dichloroethane (50 ml) Is added N-methylplperanne {2.7ml, 0.024 mol) at 0°C and the mixture 

is stirred at room temperature. After 4 h. sodium triaostoxy-borohydride (5.04g. 0.024mol) is 

added and the mixture is further stirred at room temperature for 24 h. After addition of 1 N 

sodium hydroxide at 0 °C, the mbcture Is poured Into water and extracted three times with 

dlchloromethane. The organic layer is combined and extracted three times with 1 N 

hydrochloride. The water layer Is trasified with 2N sodium hydroxide and extracted three times 

with diGhloromethane. The organic layer Is washed with brine, dried over sodium sulfate, and 

evaporated in vacua to give the title compound as yellow soUds (6.04g) in 91% yield. 

1 H-NMR (400 MHz, CDCI3. 0): 1.70-1.57 (2H, m), 2.03-1.93 (2H, m), 2.29 (3H., s), 2.55-2.38 

(5H, m), 2.71)..2.56 (4H, m), 2.97 (2H, ddd), 3.97-3.92 (2H, m), 3.95 (3H, s). 6.31 (1H, d,), 6.42 

(1H, d<f), 8.00 (1H, d). 

41 
Preparation of 4'-Methoxv-4-metlwl-3-nltro-biphenyl 
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_......o 

To a solution of 4-amethoxyphenyl-boronlc acid {500 mg, 3.29 mmol) in toluene (5.2 ml) and 

ethanol {1.3 ml), potassium carbonate (910 rng, 6.58 mmol), tetrakls(triphenylphosphlne)­

palladium (228.1 mg. 0.099 mmol) and 4-bromo-1-methyj- 2-nltrobenzene (711 mg, 3.29 mmol) 

are added and stirred at 10<ic for 7 hours. The ml.xture Is poured Into water and ex1racted 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 ls purified with sOica gel column 

chromatography (n-hexane : ethyl acetate = 5 : 1} to afford the 4'-metnoxy-4-mettJyJ-3-nltro­

biphenyl (630mg, 79%) as a yellow solid. 
1H-NMR (400MHz, CDCis. 6, ppm) : 2.62 (s, 3H), 3.66 (s, 3H). 7.02oo6.98 (m,2H), 7.37 (d, 1H). 

7.54 (dd, 2H), 7.68 (dd, 1H), 8.18 (d, 1H). Rf (hexane: ethyl acetate= 3:1): 0.40. 

42 
Preparation of 4-(2-Ethoxv-ethoxv)-1-(3-mathoxv-4-nitro-phenvt)-pioeridine 

I 

0\ OM 
6/~No-0~0'-./ 

To a solution of 1-(3-Methoxy-4-nitro-phenyl)-plperidln-4-ol (300mg, 1.2 mmol} in N,N­
dlma1hyformamlde (3.0 ml), sodium hydride (1.52g, 3.8 mmoQ Is added. After stining, £­
bromoethyl methyl ether (150pl, 1.6 mmo{) Is added and the mixture Is further stirred at 7<fC for 
15 hours.. After addition of satura1ed aqueous ammonium Chloride, the mixture is poured into 
water and extracted twice with ethyl acetate. The organic layer is washed with brine, dried over 
sodium sulfate, and evaporated in varua. The residue Is purified by silica gel column 
chromatography (n-hexane ~ etl'lyl acetate gradent) to afford 4-(2-Methoxy-ethoxy)-1-(3-
methoxy-4-nitro-phenyl)-plperid\ne (111rng, 29%} as a yellow oil 
'H-NMR (400MHz, COCis. 6, ppm): 1.62(t. 3H), 1.95-2.00(m, 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), 3.9S(s, 3H), 6.31(d, 1H), 6.42(dd, 
1 H). 8.00(d, 1H). Rf 0.53 (n-hexane: AcOEr-1 :1}. 

According the procedure described above using appropriate alkyl halides, the following 
compounds are prepared. 

Rx Identification 
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42-1 o~ .,o· 1H-NMR (400MHz. CDCI3, o, ppm); 2.04-2.21(m, 1 H), 2.63(t, 
N 2H}, 2.68(t. 2H), 3.42(t, 4H), 3.87(4 4H), 3.96(s, 3H), 6.33(d, <ro, 1H), 6.44(dd, 1H), 8.02(d, 1H). Rt0.09 (AcOEt). 

I 

eN ~) 
~ 

OH 

42-2 0~__..0- H-NMR (400MHz, CD~. o, ppm) : 1.71-1.79(m. 2H), 1.95--
2.02(m. 2H}, 3.22(ddd, 2H), 3.40(s, 3H), 3.55-3.57(m. 2H), qo, 3.59-3.73(m, 3H}. 3.65-3.67(m, 2H), 3.95{s, 3H), 6.31 (d, 1 H), 

I 6.42(dd, 1H). 8.00(d, 1H). Rf0.35 (n-hexane: Ac0Et=1:1) 
~ 

Q 
0 

< 0 
I 

ExamPle: 43 
2-Methoxy-4--(1-methy!=otoendln--4-\'loxvl-phenv!amine 4:<3-Methoxy-4-nitn:HJhenoxvl-1-methy!­
p!oeridlne 

~o, 
OD, 

To a solution of 4-Fiuoro-2-methoxy-1-nltro-benzene (10.3g, 60 mmol) In toluene (50 mL) and 

25% KOH aq.(50mL), 4-hydroxy-1-methylpiperidine (13.8g, 120 mmol) and tetra-n-buty! 

ammonium bromide (3.87g, 12mmol) are added at room temperature. The mixture Is heated at 

60oC for 1 day. The reaction mixture Is cooled to room temperature, poured into ice water and 

extracted twice with ethyl acetate. The organic layer Is successively washed with dll. HCI and 

brine, dried over sodium sulfate, and evaporated in vacuo to afford the crude compound In 

quantitative yield (13.4g). 
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Rf = 0.22 (methanol: dichloromethane = 1 :4). 1H-NMR (400 MHz, CDCis, o, 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), 4.39-4.46(m, 

1H), 6.49 (dd,1H). 6.99 (d. 1H). 6.54 (d, 1H}, 7.99 (d, 1H). 

Example: 44 
2-Methoxv-4={2-morpholin-4-y1-ethoxv}-.phenV1amine 
3-Methoxy-4-nitro-phenol 

;(o, 
y 

Oi 

To a solution of 3-Fiuoro-4-nltro-phenol (15.7g, 100 mmol) in THF (300 mL), 30% KOMe in 

Methanol{49mL, 210mmol) is add.ed at O"C. The mixture is heated to gentle reflux for 18 hours. 

4-[2-(3-Methoxv-4-nltro-phenoxy}-ettry!J-morpholine 

To a solutlon of 3-Me1tloxy-4-nltro-pheno1 (1.69g, 10 mmol) in DMF (25 mL} • 4-(2-

Chioroathyl)morphollne hydrochlorlde(2.05g, 11mmol), K2C03(1.52g, 11mmol). Kl(332mg, 

2mmol) are added at room temperature. The mixture Is heated to gentJe reflux for 4 hours. The 

reaction mfxture ls cooled to room temperature and quenched with water. The resulting mixture 

is extracted twice with ethyl acetate and tnen the organic layer is successively washed with 

water and brine, drie<l over sodlum sulfate, flltered and evaporated In vacuo to afford the crude 

compound in 90% yield (2.55g). 

Rf = 0.11 (AcOEt only). 1H-NMR (400 MHz, CDCia}, 6 (ppm): 2.56-2.61(m, 4H}. 2.83(t, The 

raaction mixture Is cooled to room temperature and quenched slowly with 1 NHCI aq at 0°C. The 

resulting mixture Is extracted twice with ethyl acetate and then the organic layer is successively 

washed With brine, dried over sodium sulfate, ffltered and evaporated tn vacuo to afford the 

crude compound in 94% yield(15.9g). 

Rf = 0.22 (methanol : d~chloromelhane = 1:4). 1H-NMR (400 MHz, CDCb), 6 (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=B.6Hz}. 
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3.72-3.76(rn, 4H), 3.94(s, 3H), 4.18(t, 2H), 6.51 (dd, 1H, J=9.08, 2.52Hz), 6.56 (d, 1H, 

J=2.48Hz), 8.00 (d, 1H J=9.0BHz). 

2H), 

Example: 45 
2-Methoxy-4-{2-morphoHn-4-Vf-ethoxvl:phenvlamine 
Acetic acid 4-methoxv-31lltro-phenyl ester 

To ·a solution of 4-Methoxyphenol (12.4g, 100 mmol) !n AcOH (50 mL), ~0 (SOml) Is added 

at room temperature. The mixture ls heated to gentle reflux for 1.5 hour. The reaction mixture is 

cooled to room temperature and c.HN~(d=1.38, 10mL} is added slowly at 0 ()c. The mixture is 

heated to 55"C for 1.5h. The reaction mbdure is cooled to room temperature and quenched vvith 

water at ooc. The resulting solid Is 1iltered on Buchner tunnel to afford the crude oompound in 

76% yield (16.0g). 

Rf,. 0.59 (AcOEt: n-Hexane = 3:7). 1H-NMR (400 MHz, CDCI3), 6 (ppm): 2.31(s, 3H), 3.96(s, 

3H). 7.08 (d, 1H, J=9.04Hz). 7.31 (dd. 1 H, J=9.04, 3.04Hz). 7.96 (d. 1H J=3.04 Hz). 

4-Methoxy-3-nitro-oh§ool 

~ ..-0-

~ho, 
To a solution of Acetic acld 4-methoxy-3-nltro-phenyl ester (1.06g, 5 mrnol) In EtOH {20 ml}, 

1 N NaOH aq (5.5ml) Is added at 0°C. The mixture is stirred at room temperature for 2 hours. 

The raactlon mixture is quenched with AcOH and ex.tracte<:i twice with ethyl acetate. The 

organic layer Is successively washed with water and brine, dried over sodium sulfate, filtered 

and evaporated In vact.Jo to afford the crude compound In quantitative yield (840mg). 

Rf = 0.59 (AcOEt: n-Hexane = 3:7). 1H-NMR (400 MHz, CDCI3), ~(ppm): 3.91(s, 3H), 6.9-9 (d, 

1H, J=9.04Hz), 7.17 (dd, 1H, J=9.04, 3.00Hz). 7.38 (d. 1H J=3.04 Hz). 
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4-T2~{ 4--Methoxy-3-nitro-phenoxvl-ethVO-morpholine 

- . 
To a solution of 4-Methoxy-3-nltro-phanol (1.01g, S mmol) in DMF (15 mL) , 4-(2-

Chloroethyl)morpholine hydrochloride (1 .34g, 7.2mmol), K2C03 (2.49g, 18mmo~. Kl(2.99g, 

1Bmmo~ are added at room temperature. The mixture is heated to 80°C for 4 hours. The 

reaction mixture is cooled to room temperab.Jre and quenched with saturated NH4CI solution In 

water. The resulting mlxture Is extracted twice with ethyl acetate 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 (AcOEt only). 1H­

NMR (400MHz, DMSO, o, ppm) : 2.36-2.51 (m, 4H), 2.61 (t, J=S.S, 2H}, 3.52-3.60 (m, 4H), 3.86 

(s, 3H), 4.11 (t, J=B.O, 2H), 7.25-7.29 (m, 2H), 7.46-7.49 (m, 1H). 

Preparation of 2-Me1hoxy-4-<1-methv1-plperldin-4-y!oxy).-phenylamine: 

;(o, 
y 
OD, 

To a solution of 4-{3-Methoxy-4-nitro-phenoxy}-1-melhyl-piperidine (3.0g, 11.3 mmol) In 

ethanol (50 mL), 5% palladium on carbon(300mg) Is added Ullder a nitrogen abnosphere. The 

reaction vessel Is fitted with a balloon adapter and charged with hydrogen ancl evacuated three 

times untO 1he reaction is under a hydrogen atmosphere. The reaction Is allowed to stir 

ovemight. The reaction mixture is filtered through a pad of Celite and washed with methanol. 

The filtrate is concentrated in vacua to afford 2-Methoxy-4-(1 -methyl-piperidin-4-y1oxy)­

phenylamlne in Quantitative ~ld (2.7g). 

Rf = 0.41 (methanol : dichloromethane = 1:1). 1H-NMR (400 MHz, CDCia). IS (ppm}: 1.75-

1.86(m. 2H), 1.92-2.05(m, 2K), 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 proced~res described above using appropriate starting materials and 

conditions the following compounds are obtained. 

Ex- Rx Identification 
No. 

46-1 

~' 
H-NMR (400MHz, CDCia. o. ppm) : 3.92(s,3H). 3.97(t?r ,2H), 

6.75(d,1H), 7.00(dd, 1H), 7.12(d, 1H), 8.06(s. 1H), 8.41(s, 1H). 
Rf 0.32 (AcOEt) 

,..;:; 

\_) 
46-2 

~~ 
'H-NMR (400MHz, COCI3, o, ppm): 1.13{t, 3H), 1.77-1.86(m, 
1H), 219-2.27(m, 1H), 2.67-2.75(m, 2H), 3.01-3.06(m, 1H), 

.-::::-
3.20-3.26(m, 1H), 3.33-3.38{m. 1H), 3.42-3.49(m. 2H). 3.84(s, 
3H),·6.04-S.07(m, 1H), 6.14-6.15(m. 1H), 6.~.66(m, 1H). Rf 

Q 
0.2 (AcOEt only) 

~~ 
[1-{4-Amlno~~-9YI' 
lldln.~-cnlne 

46-3 clo, H-NUR (400MHz. CDCis, o, ppm) : 2.44(8, 3H), 2.70-2.73(m, 
4H), 3.13-3.17(m, 4H), 3.48{brs, 21-1), 3.84(s, 3H), 6.41(dd, 1H, 
J=8.5, 2.52Hz), 6.51(d, 1H, J=2.52Hz), 6.64(d. 1H, J=8.5Hz) . 

.-::::- Rf 0.2 (AcOEt only). 

(") 
H 

I 
2-.. ethoxy-4-{~-plperaln-1 
l}ilbenylamn 

46-4 

~ 
H-NMR(400MHz, CDC6, o, ppm}: 1.01-1.12(m,1H), 1.57-

2.13(m. 6H), 2.26(s,3H), 2.74-2.77(m, 1H), 2.93-2..96(m, 1H}, 
3.47 (bs, 2H), 3.70-3.80(m. 2H), 3.62(s, 3H), 6.31-6.34(m. 

0 1H), 6.44-6.45(m, 1H), 6.6o-6.62(m, 1H). Rf 02 (AcOEtonly} 

0~ 
2-M~1~yi-91P«illll>.s 
lmeltloll)'}-pb~amlne 
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46-5 Q/ 1H-NMR (400 MHz, COCI3) 1.80-1.67 (2H, m), 1.99-1.90 
"<:::: (2H, m), 2.42-2.27 (1H, m), 2.56-243 (4H, m), 2.68-2.58 (ZH, 

m), 2.76-2.58 (4H, m), 3.57-3.48 (2H. m), 3.83 (3H. s). 6.41 
(1H. dd). 6.52 (1H, d), 6:63 (1H, d). Rr(hexanelacetone 1:1) 

Q 0.44. 

(N) 
N 

I 
46-6 

~/ 
1 H-NMR (400MHz, CDCia, 6, ppm): 1.83-1 .95 (m, 2H),1.97-
2.08 (m, 2H), 2.2Q-2.31 (m, 1H), 2.6o-2.72 (m, 2H). 3.46-3.53 

~ (m, 2H}, 3.84 (s. 3H), 5.42-5.60 (m, 1 H), 6 .43 (dd, "'H), 6.53 
~ (d, 1 H), 6.64 (d. 1 H). 

Oyo 
~ 

46-7 h/ 1H-NMR (400MHz, coa~. o, ppm) : 2.13 (s, 3H), 3.01-3.05 

~ {m, 4H), 3.59 (t, 2H), 3.75 (t, 2H), 3.81 (~ 3H), 6.30 (dd, 1 H), 

Ac/0 
6.39 (bs, 1H), 6.71 (d, 1H). 

46-8 ¢(' -1H-NMR (400MHz, coa3, o, 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 

I (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}. 

Q 
0 

46-9 qo, 1H-NMR {400MHz, CDCI3, 6, 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.n 

I (m, 2H), 3.98 (s, 3H}. 6.41-6.43 (m, 1 H), 6.52 (bs, 1 H), 6.65 
(d, 1H). 

(N) 
N 

L, 
OH 
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46-10 

~o, 
H-NMR (400MH2., CDC~. d, ppm): 1.72-1.96 (m, 2H). 1.98-

2.10 (m. 2H), 263 (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, 1H), 6.53 (bs. 1H}, 

Q 
6.63 (d. 1H). 

0 

( 
0 

\ 
46-11 ¢(' H-NMR (400MHz, CD~. o, 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). 

I 3.43-3.49 (m, 1H), 3.55 (q, 2H). 3.58-3.61 (m, 2H). 3.64-3.66 
~ (m, 2H). 3.83 (s, 31-l), 6.41-6.43 (m, 1H), 6.53 (bs. 1H}, 6.63 

Q 
(d, 1H). 

0 

< 0 
I 

46-12 H-NMR (400MHz, CDCb. 6, ppm) : 2.20 {s, 3H), 3.84 (s, 3H), 

~ 
6.87 (d, 1H), 6.89 (dd, 1H}, 6 .95 (d. 2H). 7.09 (d, 1H), 7.48 (d, 

I 2H). Rf (n-hexane : ethyf acetate= 1:1 ): 0.50.' 

~ 
...?-

I 
.4-

/ 

46-13 H- NMR (400MHz. CDC~. o, ppm): 1.49- 1.59 (m. 3H}, 1.70 

~(' -1.95 (m. 6H). 2.00-2.20 (m, 2H), 2.60- 2.90 {m, 7H), 3.50 

~ 
- 3.60 (m. 3H), 3.83 (s, 3H), 3.85-3.91 (m, 1H), 6.41 (dd, 1H, 
J : 8.0, 2.5 Hz), 6.50 (d, 1 H, J = 2.5 Hz), 6.63 (d, 1 H, J .. 8.0 

9 
Hz) 

0 



46-14 

~o, 

Q 
~-

46-15 qo, 
(~ 
~0 

46-16 

~ 
Q r 

48-17 

~/ 

9 
46-18 

;Y' 
() 

-I~-

1H-NMR (400MHz, DMSO-d6, o, ppm) : 1.87-1.79(m, 1H}, 
2.22 (ddd, 1H), 2.48 {s, 3H), 3.05 (dd, 1H), 3.28-3.21 (m, 1H), 
3.40-3.32 (m, 2H), 3.45 (dd, 1H), 3.64 (s. 3H), 6.06 (dd, 1H), 
6.15 (d, 1H) ). 6.66 (d,1H) 

'H-NMR (400MHz, COCh, o, ppm): 2.35-2.73 {m, 4H), 2.68-
2.75 (m, 1 H). 2.82 - 2.93 (m. 2H), 3.14- 3.19 (m, 1H), 3.29-
3.40 (m. 2H), 3.50- 3.60 (bs, 2H), 3.69·- 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). 6 .64 (d, 1H. J = 8.0 Hz) 

'H-NMR (400MHz, DMS043, 6, ppm) : 1.95-1.85(m, 1H), 
2.22-2 .14 (m. 1H), 2.31 (s, 3H). 2.89-2.79 (m, 1H), 3.10 (t, 
1H). 3.39-3.25 (m, 3H), 3.42 {t, 1H). 3 .85 (s, 3H), 6.05 (dd, 
1H). 6.1-4 (d, 1H), 6.67 (d. 1H) 

H-NMR (400MHz, CDCia, o, 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~.48 (m. 1H). 6.65 (bs, 1H), 6.64 
(d, 1H). 

H-NMR (400 MHz, CDCia). o (ppm): 2.55-2.61 (m, 4H), 2.80(t, 
2H), 3.72-3.77(m, 4H), 3.81 {s, 3H), 4.05(t, 2H), 6.24 {dd, 1H, 
.1=8.56, 2.52Hz), 6.34 (d. 1H, J=2.52Hz), 6.68 (d, 1H 
J=6.56Hz). Rf = 0.31 (methanol : dichloromethane = 1:9). 
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46-19 9-o, H·NMR (400 MHz, CDCI3}, 6 (ppm): 2.55-2.61(m, 4H}, 2.78(t, 
2H), 3.72-3.77(m, 4H), 3.82(s, 3H}, 4.05(t, 2H), 6.35 (dd, 1H, 

0 
J=B.56, 2.52Hz), 6.47 (d, 1 H. J=2.52Hz}, 6.6J (d, 1H 
J::>8.56Hz). Rf = 0.61 (methanol : dlchloromethane = 1 :4 ). 

~ 
46-20 N~ 

1H-NMR (DMSO), o (ppm): 3.84 (s, 3H), 6.95-7.00 (m, 1 H), /jo, 7.08-7.12 (m. 2H). 

A F 

46-21 

~~ 
H-NMR (400MHz, CDCI3): 1.47-1.34{m, 2H), 1.75-1.63 (m, 

1H}, 1.86-1.79(m, 2H), 2.64-2.58 (m. 2H). 328{d, 2H},3.61{d, 
~ 3H),3.87(s, 3H), 3.36{s. 1 H),3.49..:3.45 (m, 2H), 3.84(s,3H), 
u 6.43(dd, 1H), 6.53(d, 1H) 6.64(d, 1H) 

cc 
' 46-22 

~0/ 
1 H-NMR ( 400MHz, CDCb): 1.13(t, 3H),2.49(dd, 2H), 2.68-2.59 
(m, 4H),3.10 (~ 4H), 3.84(s,3H), 6.43(dd, 1H), 6.53(d, 1H) 
6.65(d, 1H) 

u 

0 
) 

46-23 

~0/ 
H-NMR (4DOMHz, CDCJa): 1.78-1.68 (m, 2H). 1.99-1.69 (m, 

2H), 2..36-2.20(m. 1H),2.67-2.50(m, 6H), 3.56-3.48(m, 
2H),3.79-3.69(m, 4H), 3.84(s,3H), 6.42(dd,1H), 6.52(d, 1H) 

..6- 6.64(d, 1H) 

Q 
(M) 

0 
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46-24 qo/ -~H-NMR (400MHz, CDC13) : 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, 1 H) 6.64(d, 1 H) 

0 

(N) 
N 

A 
40-25 qo/ H-NMR (400MHz, CDC\s}: 1.96-1.84 {m, 2H), 2.07-1.99 (m. 

.2H), 2.32-2.2B(m, 1H), 2.70-2.60(m, 2H). 3.54-3.47(m. 2H). 
~ 3.64(s, 3H), 5.35-5.24(m,1H), 5.6()..5-45 (m, 1H), 6.42(dd, 1 H). 
0 6.52(d, 1 H) 6.64(d, 1 H) 

~ 
48-26 

q~ 
1H-NMR (400MH2, CDCis): 2.18-2.03 (m, 2H), 3.28-3.19 {m, 
2H), 3.39-3.31(m. 1H). 3.36(s, 3H), 3.49-3.42 (m, 1H), 3.85 

~ (s,3H), 6.07(dd, 1H), 6.16(d, 1H}, 6.66(d. 1H) 
.4-

~ 
0 
'\ 

~/ 
H-NMR (400MHz. CDQ,): 1.48(s, 9H), 1.88-1.71 (m, 2H), 

46-27 1.'dl -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, 
.4- 1H), 6.64(d, 1H) 

Q 
/N'-boc 

46-28 

~/ 
1H-NMR (400MHz, CDCis): 3.02(s, 3H), 3.33(dd, 2H), 3.44{t, 
2H), 3.74 (s, 2H), 3.83(s, 3H), 6.38(dd. 1H), 6.47(d 1H), 

~ 6.66(d, 1H) 
.--? 

~ j 0 
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46-29 Q/ H-NMR (400MHz, CDCb): 1.7~1.38 (m, 2H), 1.96--1.8$ (m, 
2H), 2.30(s, 3H).2.39-2.31(m, 1H), 2.55-2.42(m, 4H),2.71-

~ 256{m. 6H), 3.35-3.49 {m.2H), 3.83 (s. 3H). 6.41 (dd, 1 H). 
0 6.52(d, 1 H) 6.63(d, 1 H) 

Q 
c:) 

I 
N; 

46--30 

'1 
H-NMR (400MHz, CDC6): 3.80(s, 3H}, 3.82(s, 3H), 3.82 (s, 

0/ 3H), 6.40(:s,1H). 6.54(s, 1H) 

0 h 
./ 

46-31 

CD 
H-NMR (400MHz, COOs): 3.20(t, 2H), 4.57(t, 2H), 6.55(dd, 

1H), 6.70-8.65(m, 1H), 6.68 (d, 1H}. Rf 040 (AcOEt) 

46-32 40/ H-NMR (400MHz, CDCI1): 2.96 {t, 4H), 3.62 (bs, 2H), 3.79 (s , 
3H), 3.81 (s, 3H), 3.87(t. 4H}, 6.36(s, 1H), 6 .53(s, 1H) 

~ 

.;§-

./0 

C) 
4~33 

4~ 
H·NMR (400MHz, CDCb): 2.37 (s, 3H}, 2.61 (t, 4H), 3.27 (t, 

4H), 3.88 (s, 3H), 3.95(s, 3H), 6.48(s, 1H), 7.56(s, 1H) 
~ 

A 
.,...,...o 

0 
I 
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46-34 

9'0~ 
1 H-NMR (400MHz, CDC/3): 1_05(t, 3H). 1.83 (ddd, 2.H), 2.35(s, 
3H), 2.58(t, 4H), 3.07{t, 4H), 3.94(t, 2H), 6.41(dd, 1 H), 6.51 (d, 
1H), 6.65(d, 1H) 

A 

0 
j 

46-35 H-NMR (400MH2:, CDCh): 1.28(s, 3H), 1.30 (s, 3H), 2.04 (s, 

~0/ 2H), 2.17(s, 3H), 2.84-2..72 (m, 2H), 3.20 (d, 2H), 3.86 {s, 3H), 
'-'::: 6.41(d, 1H), 6.46(dd, 1H), 6.66(d, 1H). 
A 

~~ 
I 
ArJ 

46-36 

~/ 
H-NMR(400MHz, COCI3): 1.18(t, 3H), 2.39(dd, 2H), 3.07-

2.98(m. 4H). 3.61(t, 2H), 3.7B{t, 2H), 3.88{s, 3H), 6.41(dd, 
'-'::: 1H), 6.51(d, 1H), 6.6S(d, 1H) 
.0 

0 0) 
46-37 

~/ 
H-NMR (400MHz, CDC6): 1.15(s, 3H), 1. 16(s, 3H), 2.83(sept, 

1H), 3.07-2.98(m. 4H). 3.73--3.64-(m, 2H), 3.63-3.76(m. 2H), 
'-'::: 3.84(s. 3H), 6.41(dd, 1H), 6.51(d, 1H), 6.65(d, 'lH) 
.,-:; 

0 0)-
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46..38 

~/ 
H-NMR (400MHz. CDCI3}: 2.84(d, 3H). 3.02(1, 4H), 3.51{t, 

4H), 3.84(s, 3H), 4.48-4.38(m. 1 H). 6.41{dd, 1H), 6.51 (d, 1 H), 
~ 6.65(d, 1H) 
h 

C) 
=} 

46-39 ¢'o' H-NMR (400MHz. COCI3): 1.99-1.81 (m, 2H), 2.23-2. 12(m, 
2H), 2.6S.2.58{m, 2H), 2.84 (d, 3H), 3.54-3.4S(m, 2H), 3.84(s, 
3H), 5 .55-5.45(m, 1H), 6.42(dd, 1H}, 6.52(d, 1H}, 6.64{d, 1H) 

2 
i 

46-40 9'0/ H-NMR (400MHz, COCls): 1.53 (s. 6H). 2.11(s. 3H), 3.05(s, 
ZH), 328(t 2H), 3.64(t. 2H), 3.86 (s, 3H), 6.26 (dd. 1H). 
6 .33(d, 1H), 6.67(d, 1H) 

~ 

~) 
t 
H. 

46-41 H-NMR (400MHz, CDCl!): 2.56-2.41 (m, 4H), 2.63 (t, 2H), 

~0/ 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) 
~ 

~ 
(N? 

0__. 
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46-42 

~0/ 
tH-NMR {400MHz. CD03): 2.05-2.00 (m, 2H), 2.39(t, 2H), 
3.57(t, 2H). 3.64 (t, 2H), 3.83(s. 3H), 4.04(t, 2H}, 6.32 (dd, 

~ 1H), 6.44(d, 1H), 6.63(d, 1H} 
.0 

~( 
4$-43 l H-NMR (400MH2., CDCI3): 2.13 {s, 3H), 3.53-3.46 (m, ZH), 

~ 
0/ 3.65..J.55(m, 4H}, 3.71-3.66(m, 2H), 3.88 (s, 3H), 6.67(d, 1H), 

I 6.87(dd, 1H), 6.9S(d, 1H) 
~ 

~0 
46-44 

0

7/ H-NMR (400MHz, COOa}: 3.73-3.61(m,8H). 3.87(s, 3H), 
6.65(d, 1H}, 6.86(dd, 1H), 8.95(d, 1H) 

0 
46-46 ¢/ 1H-NMR (400MHz, CDC\,): 1.17 (s, 3H), 1.19{s, 3H), 2.69(t, 

4H), 3.04 {s, ZH), 3.08(t, 4H),4.15-4.07(m, 1H). 6.41 (dd, 1H). 
~ 6.51(d, 1H}, 6.65(d. 1H), 7.01-8.94(m 1H) 
~ 

~0 
)-
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46-47 9'0/ H-NMR (400MHz, CDCh): 3.35-3.26 (m, 2H), 3.53-3.46(m. l 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} 
d-

eN~ 
" 0 46-48 

~/ 
H-NMR {400MHz, CDCI3}: 2.09-2.00 (m, 2H), 2..25-2.15 (m, 

2H), 3.29-3.20 {m, 2H), 3.51-3.40(m, 4H), 3.85(s, 3H), 4.62-
~ 4.55(m,1H), 6.08(d, 1H), 6.18(d, 1H), 6.67(d, 1H) 
~ 

y 
OH 

46--49 9-0/ H--NMR {400MHz. CD~): 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) 

4 

Q 
00 

46-50 

Oc 
1 H-NMR {400MHz. CDCla) : 2.14 {s, 3H), 2.66 {s, SH), 6.44 (d, 
1H), 6.54 (d, 1H), 6.98 (t, 1H). 

/ 
N 

'\. 

46-51 

:Y 
H-NMR (400MHz., COCis) :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). 

-.....;:: 

\ N--# 
46-52 N-l, H-NMR {40Dr...f-{z, CDC!~) :3.84 (s, 3H). 3.88 (s, 3H), 6.78(d, 

0/ 1H), 6.83 (d, 1H), 7.00-6.89 (m, 3H). 7.45 (d, 1H). 
~~ 
:::::-... 

--.::: 

~ ,;j 

0 
/ 
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46~53 

fro~ 
H·NMR (400MHz, CDCh) :1.40 (t, 3H), 3.03 (t. 4H). 3.84 (t. 

4H), 4.00 (q, 2K), 8.27 (dd, 1H). 6.38 (d, 1H), 6 .71 (dd, 1H), 

I 
~N 0_) 

46-54 

qo~ 
1H·NMR (400MHz. COCI3) :1.26 (t, 3H), 3.02 (t, 4H), 3.85 {t, 
4H), 4.05 (q, 2H), 6.40(dd, 1H), 6.49 (d, 1H), 6.68 (d, 1H), 

) 
~ 

(N) 
0 

n-,~-/ 
H-NMR (400MHz, CDCb) :3.44 (s, 3H}, 3.73 (s, 3H), 3.74-

46-55 3 .68 (m, 2H), 3.95-3.65 (m. 2H). 4 .10-4.05 (m, 2H), 6 . 21 (dd, 

I 1H), 6.32(d, 1H), 6.75 (d, 1 H). 

~ 
0 

/ 

46-56 oo~a 
H-NMR (400MHz. CDCl3) :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), 6.34(d. 

I 1 H), 6.76 (d, 1H). 

0 
/ 

46-57 

(J(o~ 
1H-NMR (400MHz, CDCJ3) : 1.40 (t, 3H), 3.71 (s, 3H), 4.00 (q, 
2H), 6 .22(dd, 1H), 6.33 (d, 1H), B.89 (d, 1H). 

I 
0 

/ 

46-58 N~ j__ H-NMR (400MHz, CDCia) :1.32(d, 6H), 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, &0 1H). 

0 
/ 
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46-59 Nl\ ~ H-NMR (400MHz, COCI3 ) :1.04 (t, 3H}, 1.80 {ddd, 2H), 3.72 

&· (s. 3H), 3.85-3.75 (m, 2H), 3.90 (!, 2H), 6.22 (dd, 1H), 6.33 (d. 
1 H), 6.69 (d, 1H). 

0 
/ 

46-60 Do/ 1H-NMR {400MHz. CDC~) :2.94 (s, 6H), 3.89 (s. 3H), 6.16 (dd, 
1H), 6.25 (d, 1H), 6.72 (d, 1H). 

I 
....-N 

I 
46-61 ~ H-NMR (400MHz, CDCig) :3.91{s, 3H}, 6.87 (d, 1H), 7.02 (dd. 

o- 1H), 7.05 (d, 1H), 7.44 (dd, 2!-1), 8.59 (dd, 2H). 
-;/"' 

I 
:::::-... 

-.::: 

\ d-N 

46-€12 ~ H-NMR (400MHz, CDC!,} :3.91 (s, 3H), 6.88 (d, 1H), 6.96-

o- 6.93(m, iH), 7.31(ddd, 1H). 7.83-7.80 (m, 1H), 8.51 (dd, 1H), 
~ 8.78(dd. 1K). 

1 
~ 

--.:;: 

~ h 
N 

46-63 HH~ 
1H-NMR (400MHz, CDCI3) :3.91 (s, 3H), 6.87 {dd, 1H}, 

o- 7.16(ddd, 1H), 7.34(dd, 1H). 7.43 (d, 1H), 7.72-7.64 (m. 2H), 
-;/"' 

I 
8.63-8.61 (m, 1H). 

~ 
-..;;:: 

~ ..0111 

46-64 

~·~ 
mp 146.6°C; 1H-NMR (500MHz., CDCia) S (ppm): 1.63 (m; 2H). 
1.99 (m; 2H), 2.27 (m; 1H), 2.60 {m; 6H), 3.52 {m; 2H), 3.71 

A 
(m; 4H), 3.78 (s; 3H), 6.36 {dd; 1H); 6.52 (d; 1H). 6.73 (d; 1 H). 

0 
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47 
Preparation of 4:(3-am!no-4-.methylbenzoyl>-plperazine-1-carboxy1ic add tert-butvl ester 

y& 
C? 

llo< 

To a solution of 4-methyl-3-nitro-benzoic actd {300 mg, 2.76 mmol), N-butoxycarbonyl-

plperazirle {340 mg. 1.63 mmo~ In DMF (3.0 mL), biel:hylamine (300 JJ. L, 3.59 mmof). TBTU 

(800 mg. 2-49 mmol) and HOAt (270_5 mg,1.99 mmot) are added ard stirred at room 

temperature for 24 hours. The mixture Is poured into water and extracted twice with ethyl 

acetate. The organic layer Is washed wttl1 water and then brine. dried over magnesium sulfate, 

and evaporated In varuo. The residue is purified with silica gel ~umn chromatography (n­

hexane: ethyl acetate:::< 5: 1) to affrxd 4-(4-methyl-3- nltrobenzoyl)-piperazine-1-carboxyllcacid. 

tert-butyl ester as a colorless solid. 
1H-NMR (6, ppm): 1.47 (s,SH}, 2..64 (s, 3H), 3.88-3.28 (m, BH), 7.42 (d. 1H), 7.56 (dd, 1H), 8.03 

( d, 1 H). Rf (hexane : ethyl acetate = 1 0:1 ): 0. 13. 

The tltle compound is obtained by reductlon with hydrogen over 1 0% palladium on charcoal in 

methanol solution. 

Preparay+C3-amino4-methvlphenyl)-mornholine 

~ 
To a suspension or 4-bromo-1-methyl-2-nltrobenzene (225 mg, 1.04 mmot), morphollne (125 p. 

L, 1.25 mmol), and cesium carbonate (474.4 mg, 1.46 mmol) in toluene, palladium diacetate 

(312 mg, 0.139 mmol) and 2-(df..t-butylphosphlno)biphenyl (125 mg. 0.403 mmol) are added 

and stirred at 10ooc for 5 hours. Mer cooling, the mixture Is fiJtered to remove insoluble 

material. The filtrate Is poured Into water and extracted wlth ethyl acetate twice. The organic 

layer is washed with water and then brine, dried over magnesium sulfate, am evaporated in 
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vacuo. The resloue Is purified with silica gel cclumo chromatography {n-hexane : ethyl acetate = 
5: 1) to afford 4-(4-methyl-3-nitrophenyl)-morphollne as a yellow solid. 

1H-NMR (o, ppm): 2.50 (s, 3H), 3.19-3.17 (m. 4H), 3.88-3.86 (m, 4H). 7.04 (dd, 1 H), 7.21 (d, 

1H), 7.47 {d, 1H). Rf(hexane: ethyl acetate= 5:1): 0 .20. 

The title compound Is obtained by reduction with hydrogen over 10% pallac:iium on charcoal in 

methanol solution. 

49 

Preparation of 2-[6-dlloro-2-(2-metboxv+morpholin-4-yl-phenylamlno}-pydmidin-4-'Yiamlno]­

benzolc acid 

»NB 
no ~o, 

y 63% 

(N) 
0 

To a solution of 1.0 g (3.37 mmol) of 2-(2,5-dlchlo~pyrimidin-4-ylamino}-N-melhyl-benzamlde 

In 16 ml of acettc acid are added 2-methoxy-4-morpholinoanifine dlhydrochlorlde (1.9 g, 8.73 

mmol) and 6.0 ml of 1 N elhanollc solution of hydrogen chloride (6.0 mmol). After the reaction 

mixture Is stirred at 1.2Cf'C for 16 hours and cooled to room temperature, aqueous NaHCOs 

solution Is added to adjust the addity between pH 5 and pH 6. The resulting precipl1ate is 

coiJecte.d by a filtration and dried under reduced pressure to give 2-[5--chloro-2-(2-methoxy-4-

morpho!ln~pheny~amlno)-pyrimldln-4-ylamlno}-benzolc acid (970 mg, 2.12 mmor, 63%) as 

Ivory sond. 

NMR (4DOMHz, DMSO-d6, o): 3.10-3.20 (m, 4H), 3.78 (s, 3H). 3.7o-3.80 (m, 4H), 6.52 (dd, 1H, 

J = 8.56, 2.52 Hz), 6.67 (d, 1H, J = 2.52 Hz), 7.08 (dd, 1H, J <:< 8.04, 8.04 H_z), 7.39 (d, 1H, J = 

8.56 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-

8.80 (m, 1 H). 

Example 50: Sulfonamide moieties are prepared as follows: 
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Preparation ot 2-arntno-4-chtoro-5-methyl-benzenesulfonyi chloride 

To a solution of 2-amino-5-chloro-4-mathyl-benzenesulfonlc add (3.0 g, 1.35 mmol) in 

dichloroethane (10 ml) is added sulfuryl chtolide (4.4 mL. 3.83 mmol) and stirred at 6o•c. After 

one hour, thionyl chloride (1.3 ml) is added and the mixture is further stirred at 1oo•c for 7.0 

hours. The mixture is poured into iced water and extracted with ether three times. The organic 

layer is washed with water and then brine, dried over sodium sulfate, and evaporated In vacuo. 
1H-NMR (li. ppm): 2.35 (s. 31-i), 6.68 (s, 1H), 7.75 (s, 1H). 

This substituted sulfonyl chloride is reacted with a suitable amine. On reaction e.g. with 

methytamlne. 2-amino-5-chloro-4,N-dimethylbenzenesulfonamlde is fanned. 

Example 51 

Preparation of 2-[5-bromo-2-(2-methoxv-4-morphollrr4..:yl-phenv!amino)-pyr!rnld!n-4-v!aminol~ 

N, N-dlmethyl-benznensuffone.mide 

To a solution of 2-{5-Bromo-2 -(2-methoxy-4-morpholln--4-yl-phenytamlno )-pynmldin-4-ylamino]­

N-methyl-benzenesulfonamide (Ex3-19) (1.0g. 1.82mmol) in DMF (10mL), potassium carbonate 

(300mg, 2.17mmol) and iodomethane (116,.d, 1.86mmol) are added. The resulting suspension is 

stlned at 50°C tor 1 h. To the reaction mixture, water is added and extracted with ethyt acetate 

three times. The organic layer is washed wtth water. dried over sodium sulfate, and 

concentrated in vacuo. me residue is purified by aluminum oxide column dlromatography 

(AcOEt) to afford the title compound (728mg, 71% yield). 

NMR (400MHz. CDCis, o): 2.74 {(s, 6H), 3.05-3.18 (m, 4H}. 3.64-3.93 (m, 4H), 3.88 (s, 3H), 

6.43 {del, 1H), 6.63 {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), 9.27 (s, 1H). Rf: 0.23 (Ac0Et:Hexane=1:1). 

Example 52 

Preparation of 2=£5-Bromo-2~(2..rnethoxv-4-moroholin-4~vl-phenvlamtno }-pyrimidin-4-v!amino 1-5-

fluoro--N-methvl:beozenesuffooamide 
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&:CJ 
/~,f~O HN N <rNH O 

I~ -::7 9"' ......_ 

o ::::..... I ~ f 

F (N) 
0 

Preoamtion of 7 -Fiuoro-1 I 1oodloxtJ-1~4:ditwdro-2H-1 ;t 8-ba~m>f1.2.4lthiadiazin-3-one 

To a solution of chlorosulfony1lsocyanate (1.2ml, 13.5mmol) in nitroethane (10mL), 4-

ftuoroanillne {1~0g, 8.97rM101) is added dropwise at 0°C and the reaction mixture is stirred for 

30mln. To the solution, aluminum dlloride (1.3g, 9.87mmo0 is added at 0°C and the mixture is 

stlrred at 1 OO"C for 1 hour. After OOQiing to room temperature, water is added and the mixture is 

extraded wtth eth~l acetate rwice. The organic layer is washed with brine, dried over sodium 

sulfate, and concentrated under reduced pressure. The resulting solids are collected by a 

filtration and wahed with ether to gNe sllghtly gray solids (803.9mg, 41 %). 

NMR (400MHz, DMSO-d6, S): 7.22-7.28 {m, 1H). 7.45-7.57 (m, 1H), 7.60 (m, 1 H), 11.15-11.30 

{m, 1H). Rf: 0.43 (Me0H:Ac0Et=1:5). 

Preparation of 7 -Auoro--2-meth'tl: 1 I 1--dloxo-1. 4-dihvdro-2H-11 8 -benzol 1 ~2.41thiadlazio-3-one 

To a solution of 7-Fiuoro-1,1-dloxo-1,4-dihydro-2H-1-~ 5-benzo{1,2,4)thladiazin~-one (6.19g, 

24.Dmmol) in DMF (SOmL). sodium hydride {1.04g, 26.0mmol) and iodomethane {1.5ml, 

24.0mmo{) are added successively and 1he mixtu~ is stirred for 1 hour at 70"C. After cooling to 
room temperature, tile mixture Is poured Into water and the pmclpttate Is collected by a fltiTation 

and washed with water and hexane, successively, to give sllghtJy gray solids (5.38g, 94%). 

NMR (400MHz, DMSO-<l6, o): 3.32 (s, 3H), 7.44 (dd, 1H), 7.75 (ddd, 1H), 7.94 (dd, 1H). 

Rf (MeOH:AcOEl = 1 :5): 0.21. Rf: 0.39 (Hexane:Ac0Et=1;1). 

Preparation of 2-Amlno-5--fluoro-N-methyt-benzenesulfonamide 

6. 79g of 7 -Ruoro-2-methyl-1 , 1-dloxo-1 ,4--dlhydro-2H-1l c -benzo[l ,2, 4]thladlazin..J-ooe 

(29.5mmof} Is dissolved In 20% aq. sodium hydroxide and the resulting solution is stirred at 

100°C for 13.5 hours. The mixture is cooled to room temperature and poured into water. 7Bml 

of 5M HCI aq. is added and the predpltate Is collected by a filtration <~nd washed with water to 

afford slightly purple solids (3.96g, 65%). 

NMR (400MHz, CDCb, a): 2.60 (d, 3H), 4.55-4.82 (m, 3H). 6.74 (dd, 1H), 7.05-7.12 (m, 1H), 

7.45 (dd, 1H). Rt 0.41 (Hexane:Ac0Et=1:1). 

2-{5-Bromo-2-chloro-pyrimidin-4-Ylamlno)-5-fluoro-N-methvl-benzeoesulfooamkle 
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The reaction of pyrimidine with 2-Amlno--5-fluoro-N-methyl-benzenesulfonamide Is performed in 

the same manner desCfibed In eXJ3mple B. 

NMR (4{lOMHz, CDCI3, 6): 2..67 (d, 3H), 4.56 (m. 1H), 7.36-7.45 (m, 1 H). 7.68 (dd, 1 H), 8.39 (s. 

1H), 8.42 (dd. 1H), 9.26 (s, 1H). Rf0.59 (Hexane:AcOEt = 1:1). 

2-{5-8romo-2-<2-methoxv+morph01Jn-4-y!;lheoy1amlno l-pyrjmidin-4-y!amino l-5-fluoro-N­

methv!-benzenesulfonamjde 

The Introduction of substituted anifme is performed according to the manner described in 

Example A. 

NMR (400MHz, CDCJ3 • o): 2.65 (d, 3H), 3.09-.3.16 (m, 4H), 3.87 (s, 3H), 4.50 (q, 1H), 6.41 (dd, 

1 H), 6.52 (d, 1H), 7.25-7.33 (m, 2H), 7.69 (dd, 1H), 7.95 {d. 1H), 8.20 (s, 1H), 8.37 (dd, 1 H). 

8.70 (s, 1H). Rf 0.30 (Hexane:ACOEt:: 1:1) 

Exampte 53: 

Compoun 

d 

Number 

5 

Structure Physical Data 
1H NMR 400 IlHz (DMSO-d~ IIJldlor MS 

(mlz) 

'H NMR 400 MH:z: (CDCI~ G 12.5 (s. br, 

1H). 10.3 (s. 1H), 8.39 (d, 1H. J ::: 6.38 

Hz), 7.97 (s, 1H), 7.87 (del, 1H, J :: 1.63, 

7.55 Hz). 7.49 (d. 1H. J = 8.69 Hz). 6.54 

(d. 1H, J = 2.49 Hz}, 6.43 (dd, 1H, J .,. 

2.51. 8.73 Hz). 4.70 (ll. 1Hl, 4.04 (q, 2H, J 

= 6.98 Hz), 3.51 (m, 2H}, 329 (d, 1H, J = 
19.2 Hz), 3.18 (m, 2H), 2.89 (d, 3H, J c: 

3.26 Hz). 2.77 (s, 6l-i). 2.39 (m. 2H). 2.22 

{m, 2H}, 1.40 (t, 3H, J ::: 6.97 Hz). MS mt.l 

561.4(M+1) 

MS rn/z 569.4 (M + 1) 
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7 E~o~ MS m/z633.4/635.4 (M + 1). 

HN A N, 

¢-9 I...-?~:,.. 

Br o~N_)._ 

8 EtOJ()OD 
HN ! & N, 

MS mlz 591.3/593.3 (M ... 1). 

NJ,N -9 
Y-~ ~ 

Br % N, 

9 EtOJYD MS nVz 547 A (M-+- 1). 

HN A N, 

N~N -9 V~""~ 
Cl o ~ 

2 N, 

10 0 'H NMR 400 ~ (ooetone-do) 6 MS (br, 

~NH2 1H), &.88 (br, 1H), 8.23 (m, 1H), 8 .01 (s, Et»"' 1H), 7.83 (m. 1H), 7.72 (dd. 1H. J = 1.25. 

HN u 7.96 Hz), 7.45 (m, 1H), 7.14 (m. 2H), 6.86 

~~N -9 (m, 1H), S.79 (br, 1 H), 6.62 (m, 1H}, 6.13 

v~~ (m. 1H). 3.97 (t. 2H. J == s.9a Hz}, 3.63 (m, 

Cl 0~ 2H), 3.21 (In, 2H), 2.44 (m, 1H), 2.34 (s, 
N, 3H), 1.99 (m, 4H), 1.1 7 (t. 3H, J : 6.96 

Hz). MS m.2 560.4 (M + 1 ). 

11 Et~ MS rrlz 561.4 (M + 1). 

HN .d N.....,/ 

N.-\,N --9 V""l 
tJ ~ 

<¥l·N:::: 

12 E:»OD MS mfz 591. 3/593.3 (M + 1 ). 

HN I A N.....,/ 

~-9 Br ~ 
%N, 
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13 MS mlz 547.4 (M + 1). 

14 MS rna 559.4 (M ~ 1). 

15 . MS rna 564.5 (M + 1}. 

16 MS mk575.4 (M + 1). 

17 MS rna605.3/607 .3 (M + 1). 
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18 E~OG MS mlz561.4 (M +1). 

HN I h N~ 

~lN -9 y~~ 
C! 0 ~ 2 N, 

19 (o) MS mlz532.4 (M + 1). 

N 

~ 0~ 
NH 

~).N -9 
~~~ 

Cl ~ 

~ 
20 (j 

1
H NMR 400 MHz (acetooe-d6) 6 8.60 (d, 

1H, J = 8.27 Hz). 8.40 (s, 1H), 8.00 (dd, J 

~~ 
= 1.55, 7.95 Hz). 7.76 (m. 2H). 7.49 (m. 

1H), 7.06 {d, J = 6.94 Hz, 1H), 6.84 (d<J, J 

C' 3.00. 8.91 Hz. 1H), 4.50 (t. J"' 4.99 Hz. 
2H), 4.08 (m, ZH), 4.00 (1)1. 2H), 3.00 (s, 

NH 3H), 3.78 (m, 4H), 3.37 (m. 4H). 1.76 (m, 

N-4 -9 2H). 0.99 (t, J = 7.44 Hz, 3H). MS mk 

v~~~ 562.4 (M + 1). 

a ~s 

~ 
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21 D/ MS mlz560.4 (M + 1). 

0 

~ 0 ............... 

HN 

NlN -9 
y~ ~ 

Cl ~ 

22 

OD 
1
H NMR 600 MHz {acetone-d,) t5 11.20 

(br, 1H), 9.75 (d, J : 1525 Hz, 1H). 8.46 

N'((~ (m, 2H), 8 .04 (dd, J-= 1.12. 7.93 Hz. 1H), 

~ NH 7.71 (m. 1H), 7.69 (m, 1H). 7.47 (t. J = 

¢~ · 7.63 Hz, 1H), 7..06 {m, 1H), 7.02 {m, 1H). 

4.07 (m, 2H), 3.99 (s, 3H), 3.n (m. 2H), 
Br ~OA 

~~ 3.67 (m, 1H), 3.27 (m, 2H), 3.13 (t, J = 

12.2 Hz, 2H), 2.85 (m. 2H), 2.48 {m. 2H). 

228 (m. 3H), 2.08 (m. 3H). 1.95 {m, 1H), 

1.75 (m, 1H), 1.66 (m, 1H), 0.89 (d, J = 

6.65 Hz, SH). MS T1Vz 672.4/674..4 (M + 

1 ). 

23 

OD 
MS nY.z 600.4 (M + 1 ). 

Nvc6 
o::,.. NH 

N~N ~ 
Y"~o,s.N .... 

1 
24 

OD 
MS mlz 586.4 (M + 1 ). 

Nvc6 
~ NH 

N~N -9 
Y.~Q.§. 

~--
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25 Ou MS mlz 642.5 (M + 1 ). 

~'CC 
:::,.. NH 

N.,lN -9 
v~ ;: 

Cl OzS 
-~ 

26 ou MS mlz 640.5 (M + 1 ). 

N~ 
~ NH 

~N -9 
VH 0 

Cl H~S. 
~ 

27 Ou MS mlz 630.31632.3 (M + 1 ). 

N'((b 
~ NH 

Nj.N -9 
~~OzS. 

f( 

28 ( MS m/z 633.41635.3 (M + 1 ). 

_ Nyo'((o 
~ NH 

NJ.N -9 
y~OzS. 

~~ 
29 r MS m/z 603.4 (M + 1). 

--N0~0 
~ NH 

.~2 · ~ ~ Cl ~ 
-~ 



30 

31 

32 

33 

34 
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MS m/z 601.4 (M + 1} 

MS m/z 603.4 (M • 1). 

MS rnlz601.4 (M + 1}. 

MS m/z 575.4 {M + 1 ). 

MS ml.z 561.4 (M + 1 ). 

1
H NMR 600 MHZ (acetooe-de) 6 6.47(d, J 

= 7.13, 1H), 8 .43 {s, 1H), 8.09 (d, J a 7.85 

Hz, 1H}, 7.83 (m, fH), 7.73 (1, J = 7.07 Hz. 

1H), 7.50 {m, 1H), 6.87 (m, 1H). 6.71 (m, 

1H). 5.46 {d. J = 31.2 Hz. 1H), 4.22 (m, 

3H), 3.55 (m. SH), 2.51 (rn, 1H), 2.49 (m, 

1H), 2.21 (m, 1 H), 1.50 (IT\ 6H}, 1.10 (d, J 

= 6.56 Hz, 6H) .MS nVz 575.4 (M + 1). 
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36 I 1\-'S m/z574.4 (M + 1). EIOn-NJ-N, 
liN 

¢1? Cl ~~-N.l 
H 

37 E:cr ~V'--~- MS m/z 562.4 {M + 1). 

HN .& 

¢-~ Cl ~ . .l 
~ 

38 uo f 
MS mlz560.4 (M + 1). 

_..N '0=0 
NH 

NAN 1? VN 
Cl H02S~ 

39 E::crO-cN- MS mlz 546.4 (M + 1). 

HN ..<P 

¢"? 
Cl ~~--( 

40 EIO:JY<>-0' MS mfz560.4 (M + 1). 

HN 
8 

¢n1?~ 
Cl ~ 

41 I MS m/z659.4 (M + 1). ::o-trN, 
HN 

N).N -9 
v~-l Cl ~ 

42 ElO:o~~~- MS mlz647.4 (M + 1). 

HN .&:-

¢-9 
Cl ~D_:!s-l 
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43 MS mlz 559.4 (M + 1). 

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

45 MS mlz 586.4 (M + 1 ). 

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

47 MS mlz599.4 (M + 1). 

48 MS mlz587.4 (M + 1). 
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49 I 1H NMR 600 MHz (acetone-de} 6 10.35 E.!O::o--~(). ,,,N, 
(m, 1H), 8.72 (s, br. 1H}, 8.42 (s, 1H), 8.00 

l-IN A (d, J "' 7.93 Hz, 1H), 7.73 (m, 1H), 7.64 

NlN -9 (m. ~H), 7.50 (~ J =- 7.77 Hz, Hi), 6.55 (s. 

~~~s=-o 1 H), 6.<4.3 {d, J = 6.51 Hz. 1H~ 4.31 (m, 

1 H), 4.22 (q, J = 6.93 Hz, 2H), 3.97 (m, 

2H), 3.80 (t. J = 8.45 Hz, 1H), 3.56 (q, J = 
8.38 Hz, 1 H). 3.36 (m. 1H), 3.17 (s, 1 H), 

'2.78 (m, 1H~. 2.68 (m, 1H), '2.15 (m, 2H), 

1.73 (d, J = 12.9 Hz, 2K},1.5.9 (d, J = 12.9 

Hz, 1H), 1.55 (m, 2H), 1..43 {m, 3H), 1.35 

(m, 2H), 1.25 (m, 1 H). MS mlz 599.4 (M + 

1}. 

50 E:xJO'Cr MS m/z 562..4 (M + 1 ). 

~ ' HN 

~_.lN -2 ~ ~ ' 
a ~o -~~ 

51 

00 
MS mlz 814.5 (M + 1). 

ao~~ 
l A' 

HN 

H~H -9 
Y'~ 

Cl ~-N ..... 

I 
52 

00 
M.S nv'z 640.5 (M + 1 ). 

E:crN 
HN A' 

,.1, -9 YN 
Cl HO,S. ~ 

. ~ 
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MSm/z 640.5 (M + 1). 

54 MSmlz 628.5 (M + 1). 

55 

56 MSml.z644 .41646.4 (M + 1). 

57 MSmlz613.5 (M + 1)_ 
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58 

00 
MS m/z 578.5 (M + 1 ). 

EtO~N 

:1. J. 
1t~ 

0 ~~ 

59 HN_./ MS m/z 560.4 (M + 1 ). 

):yO ,~ 

HN A 

.l. -9 'l.('--N 
ct H~s 

' N .... 

J 

60 ~_./ MS nvZ 586.4 (M + 1 ). 

/,:()0 
HN A 

Nl_N -9 
~N 

Cl HOzS·~~ 

61 H~_./ MS m-7 586.4 (M + 1). 

'1 0 
tr HN 

NAN -9 
~N 

ct HOzS 1) 
-~ 

62 HN_/ 
MS mlz 574.4 (M + 1). 

/,:VO I~ 
HN A 

NJ.N -9 VN 
Cl HOzS },__ 

-~ 



63 

64 

66 
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MS mk 546.-t (M + 1 ). 

MS m'2::559.4 (M + 1). 

1H NMR 600 MHz (~OD) o 8.65 {br, 

1H), 8.03 (br, 1H), 7.78 (d, J "' 7.76 H::c. 

1H), 7.49 (br, 1H), 7.30 (s, 1H). 6.38 (m, 

1H), 8.33 {dd, J = 1.6Q, 8.84 I-tt, 1H). 4.12 

{q, J ::: 6.96 Hz. 2H), 4.06 {m, 1 H), 3. 71 

(dd. J = 6.68. 10.74 Hz, 1H), 3.66 (m, 1H), 

3.56 {dd, J = 4.71, 10.76 Hz. 1H), JA.2 (m, 

3H), 3.22 (Q, J = 7.28 H2, 2H), 2.57 (m, 

1H). 2.26 (m, 1H), 1..39 (l J =- 7 28 Hz, 

3H), 1.34 (t, J = 6.96 H~. 3H). MS m/z 

524.4 (M + 1). 
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67 N~ MS m'2 574.4 (M .. 1). 

l ~0 oX)N 
HI'! 

~lN -9 
~~~s.N .... 

I 
68 ~ 1H NMR 600 MHz (C~OD) 6 8.23 (s, 1H}, 

l ~0 e.18 (d, J .. 8.16 Hz, 1H). 7.98 (d. J = 8.44 
0JC(N Hz, 2H), 7.68 (m, 1H), 7.43 (m, 1H}, 7.22 

HN (d, J = 2.29 Hz, 1H}. 6.97 (dd, J = 2.30, 

lf.l.N -Q . VN 8.81 Hz. 1H), 4.20 (q, J = 6.99.Hz. 2H). 

Cl HO~.~~ 3.77 (m. 2H), 3.58 (m. 2H), 2.75 (d. J ::. 

7.03 Hz. 2H), 2.72 (m, 1H~ 2.18 (m. 4H), 

1.47 (t, J " 6.97 Ht.. 3H), 0.15 (m, 1H), 

0.30 (m, 2H), o.oo {m. 2H). MS mtz 600.4 

{M + 1). 

89 NH-z MS mlz 600A (M + 1). 

'L c/'0 ;xxN 
¢-9 

Cl ~OzS f) 
-~ 

TO NHl MS mlz 588.4 (M + 1). 

l do 
H)CY 

?·-9 H<¥--Z 
. ~ 

71 N~ MS m-7 560.4 (M + 1). ') (/'o ;:erN 
Nj.N -9 
v~ 

Cl Ch$.~ ..... 
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72 MS mlz 604.31606.3 (11.4 + 1 ). 

73 MS m/z57'3 .4 (M + 1). 

74 MSmlz53 6.4 (M + 1). 

75 MSmlz57 3.4 (M + 1). 

76 MS m/z578.5 (M + 1). 
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77 MS m/z 613.5 (M + 1 ). 

78 MSrrlz5 .11.4 (M + 1). 

7D MS!nl%52 5.5 (M + 1). 

80 MS.mlz524.5 (1.1 + 1). 

81 MS/Itf25 10.5 (tvf + 1). 

82 MS tnfz52S .4 (M +- 1). 
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83 Clr,N 
MS m'z627.5(M + 1) . 

I~ 

y\2) N ~N/ 
~ I A H 

y 
0 

84 Clr.N 
1H NMR BOO MHz. (CD20D) t5 9.18 (m. 

I ~ 2H}. 8.05 (d, J = 7.93 Hz. 1H), 7.93 (t, J-= 

O:z HN N NH 0 7.64 Hz., 1H), 7.78 (m, 1H), 7.68 (m. 2H). 'r·\6 . ¢r~/ 7.58 (t. J = 7.54 Hz, 1H}, 4.n {s. 2H). 4 .07 

(d, J = 12,4 Hz. 2H), 3.34 (br. 4H}, 2.96 (t. 

J = 12.3 Hz, 2H), 2.87 (s, 6H}, rr~ 2H), y 2.28 (s, 1H), 2.00 (br, 7H), 1.81 (br, 2H).. 

MS m/z6Z7~ (M '*" 1). 

0 
85 

a r.N 
MS ml.t 591.5 (M + 1). 

' A.. 
0 HN N ~ 

/'~~ 1: ~/ 

y 
0 

86 a:(:N MS m/z601.5 (M +1 ). 

lA 
~HN N NH 

Is~ 7Y 
S:~ 
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87 Cl:c:N 
MS mtz 602.4 (M + 1 ). 

~HN IN~NH 
'NS:c ¢iY I ~' I ~ 

S:H, 
88 CILN MS mk566.5 (M + 1). 

~~ 
0 HN N NH 

----~~ ¢fY 
N 

X~ 
89 a)C:N . MS I7VZ 666.5 (M + 1). 

~~ 
~HN N NH 

I"~ 7of 
9 
(N) 
N 
I 

90 a)CN 1H NMR 600 MHz (CO,OO) 4 8.16 (d, J = 
I~ 6.16 Hz, 1H), 8.23 (s, 1H), 7.94 {del, J "' 

'N~ N ¢-of 1.42, 7.98 ~. 1H), 7.79 (d, J = 924 Hz. 
I ~I ! b 1H), 7.72 (m, 1H), 7.48 (m, 1H), 7.15 (d, J 

9 
= 2.53 Hz, 1H), 7.03 (dd, J = 2.58, 8..91 

Hz., 1H), 4.00 (s, 1H), 3.82 (d, J = 12.63 

Hz. 2H), 3.50 (s. br, 4H). 3.29 (rn, 5H), 

(N) 3.19 (m, 1H), 2.96 (s, 3H), 2.73 (s, 6H), 

N 2.25 (d, J = 12.40 Hz, 2H}, 2.03 (m. 2H), 
I 

1.40 (s, 9H). MS m1z 657.5 (M + 1). 



91 

92 

93 

94 
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MS m/z 621.6 (M + 1). 

1H NMR 600 MHz (CO~) 6 6.31 (d, J :: 

7 ..65 H%, 1H1 8.19 (s. 1H), 7.94 (dd. J = 

1.33, 7.96 Hz. 1H). H7 (t, J "'7.70 Hz. 

1H), 7..49 {t, J = 713B Hz, 1H), 7.44 (d, J = 

8.66 Hz. 1H), 6.83 (d, J = 1.37 Hz, 1H), 

6.65 {d. J = 8.66 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), :us (m, 1H). 

323 (br, ZH~ 3.00 (t, J = 12.19 Hz. 2H), 

2.73 (s. 6H), 2.33 (d. J = 12.14 Hz, 2H). 

1.97 (m, 2H), 1.30 {d, J = 6.04 Hz, 6H). 

MS mlz 630.5 (M + 1). 

MS I7Vz 629.5 (M + 1 ). 

MS mlz594.5 (M + 1). 
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95 oiSb-~· MSm471.1 (M+ 1). 

'H NMR 600 MHz (DMSO-d~} G 11.7 (bs. 

1H), 11.14 (bs, 1H), 9.50 (b, 2H), 7.89 (d. 

08. Q 1H. J = 9.1 Hz), 7.72 (m, 2H), 7.65 (m, 

96 o-&~v-~~ ~ 2H), 7.18 (m, 1H), 6.62 (s, 1H), 6.48 (m, 

1H), 4.05 (q, 2H, J: 6.6 Hz), 3.73 (t. 4H, J 

: 4 .8 Hz), 3. "! 1 {rn. 4H), 2.40 (m, 3H), 

1.24 (m, 3H); MS mk 485.1 (M -~< 1 ~ 

97 ~?--
Br 

MS m/z577.1 (M + t~ 

1H NMR 600 MHz (OMSO-d~) 5 9.97 (bS. 

1H). 9.34 (s, 1H), 8.48 (bs, 1H), 8.34 (bs, 

1 H), 828 (s, 1 H). 7.80 (q. 1H. J ::: 4.8 Hz). 

7.77 (d. 1H, J = 7.8 Hz~ 7.48 (m, 1H), 

~~ 
7.39 (d, 1H, J = 8.4 ~}. 7 25 {~ 1H, J: 

98 7.2 Hz). 6.71 (s, 1H). 6.49 (d. 1H. J " 8.4 
M.ti.__.J N Hz). 3.Q3 (l2H, J = 6.0 Hz), 3.85 (d. 2H, J 

' =12Hz.), 3.54 (d, 2H, J =12Hz), 3.18 (q, 

2H, J = 9.0 Hz}, 2.94 (t, 2H, J = 11 Hz}, 

2.88 (s, 3H), 2.42" (d. 3H, J = 4.8 Hz:), 1.64 

(m. 2H}, 0.65 (1, 3H, J = 7.2 Hz:); MS mlz 

690. 1 (M + 1 ). 

99 ~~9.- MS m/z57a.1 (M + 1). ~ _.., NH 
!>. 

r 

100 ~9_ MS m/z693.1 (M + 1}. 

. 8r 



101 

102 

103 

104 

105 

106 

107 
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1H NMR 600 MHZ (DMSO-dd o 10.0 (bs, 

1 H). 9.34 (s. Hi), 8.47 (bs. 1H), 8.33 (bs. 

1 H), 8..30 (s, 1H), 7.79 (s, 1H), 7. ?8 {d. 1H, 

J = 7.2 Hz). 7.50 (m. 2H), 7.27 (t, 1H, J = 
7.8 Hz.). 6.75 (s, 1H), 6.53 (cl, 1H. J = 7.8 

Hz). 4.12 (t, 2H, J = 4.8 Hz). 3.84 (d. 2H, J 

= 12Hz}, 3.59 (t. 2H. J = 4.8 Hz). 3.53 (d, 

2H, J =12Hz}. 3.23 (s, 3H), 3.17 (q. 2H, J 

= 9.0 Hz}. 2..94 (t. 2H. J = 11 Hz), 2..88 {s, 

3H). 2.43 (d, 3H, J = 4.8 Hz); MS m/z 

606. ~ (M ... 1 ). 

MS mtz594.1 (M -t-1}. 

MSml%547.1 (M+ 1). 

MS mlz 533.1 (M + 1 ). 

MS m/z 496.4 (M + 1). 

1H NMR 400 MHz (OMSO-o'~ 6 9.36 (s, 

1H), 9.02 (s, 1H), 8 .52 (s, 1H), 8.17 (bs, 

1H), 7.80 (m. 2H). 7.46 (bs, 1K), 7.29 (rn. 

2H), 6.66 (s, 1H), 6.47 (d, 1H, J "'8.0 Hz~ 

4 .02 (q, 2H, J = 7.2 Hz), 3.76 (t, 4H, J = 
4.8 Hz). 3.14 {t. 4H, J , 4.6 Hz}, 2.41 (d, 

3H, J ., 4.0 Hz), 1.23 (t, 3H, J = 7.2 Hz); 

MS mfz510.4 {M + 1). 

MS mfz524.5 (M • 1). 
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1H NMR 600 MHz (DMSO-d6) 6 9.61 (s, 

1H), 9.10 (bs, 1H), 8.35 (bs, 1 H), 8.18 (s, 

1H}, 7.77 (m. 2H). 7.41 (bs. 1Hl. 7.26 {t 

ob"'CC'~ 
1H. J = 7 2. Hz1 7.15 (d, 1H, J = 7.8 Hz}, 

108 6.89 {s, I H), 6.85 (d. 1H. J = 9.6 Hz), 3.n 
(~ 4H, J = 4.8 Hz). 3.15 (t, 4H. J = 4.8 Hz), 

2.52 (q, 2H, J = 7.2 Hz}. 2.41 (d, 3H, J:. 

4.8 Hz), 1.06 (t, 3H, J: 7.2 Hz); MS mlz 

503.2 (M + 1). 

109 ~?/_ YS mlc547.2 (M + 1~ 

110 o-&~- MS mlz 494.2 (M + 1 ). 

111 o&~D MS mk557.3 (M + 1). 

112 0~~ MS IM:559.3 (M + 1). 

113 ~ MS m'z561.2 (M + 1) . 

114 .-&~'(:(~ 
G CN 

MS I7Yz 508.2 (M + 1 ). 

115 -oO-~x?~Y MS ma529.2 (M+ 1). 
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1H NMR 400 MHz (DMSO-ds) c 9.91 (bs, 

1H). 9.50 (s, 1H). 8.94 (s, 1H), 8.49 (bs, 

1H). 8.17 (s,1H). 7.74 (d, 1H. J = 7.6 Hz). 

a ~ 
7.41 (bs. 1H). 7.23 (t. 1H, J:::: 7.2 Hz), 7.18 

~ ~ 0 (d, 1H. J = 8.0 Hz), 8.89 (m, 2H), 3.84 (d, 
116 ,-..,-6-~ .. d ·,-

..-NV N~ l I 2H. J :: 11 .4 Hz,). 3.54 (d, 2H, J = 11.4 

Cl Hz}, 3.18 (Q, 2H, J = 8.0 Hz), 2.95 (t, 2H, J 

= 11.4 Hz), 288 (s, 3H}. 2.64 (s, 6H), 2.53 

(m, 2H), 1.06 (~ 3H, J = 8.0 Hz); MS mlz 

5302 (M-+ 1}. 

117 -0~~ MS mlrS56.2 (M + 1~ 

118 -o-&b-?<1)-v MS mlz 556.2 (M + 1}. 

0 

119 '"'lr ~ \~ I ~« o ' HHMe 
MSm/z548.2 (M + 1). 

1H NMR 400 MHz (OMSO-d4} 610.24 (bs, 

'IH), 9.54 {!, 1H), 6.50 (bs, 1H). 8.41 (d, 

1H, J =72Hz), 8.21 (s, 1H), 7.80 (m, 2H), 

J.-o~?l:-
7.50 (t, 11-t, J =72Hz), 7.32 (d. 1H, J = 
8.4 Hz). 7.28 (t. 1 H, J = 8.0 Hz). 6.32 (d, 

120 1H, J = 2.4 Hz), 6.17 (dd, 1H, J., = 2..4 Hz. 

J2 = 8.4 Hz), 4.61 (m, 2H), 4.01 (m, 1H), 

3.60 (m, 1H), 3.4a {m, 2H). 3.25 (q, 1H. J 

= 8.8 Hz), 2.88 (s, 6H), 2.42 (d, 3H, J = 4.6 

Hz), 2.19 (m, 1 H), 1.20 (d, 6H, J = 4.8 Hz); 

MS mlz 560.2 (M + 1 }. 

121 ~~4"~ ,-~"-0 ~ ,.,_ 0 MS mlz 6002 (M • 1). 

122 
'-N/.l ~/r \ .o~y~yNH -N)I'-10 MS m1Z 662..2 (M ~ 1). 

NJ._ 
~ Cl 
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123 

124 MS mf.t575.2 (M ~ 1). 

125 

126 

127 

128 

129 MSmlz576.2 (M + 1). 

130 

131 

132 
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~9; 133 ( 6il 
MS rnlz 689.2 (M + 1 ). N:-1 0 NH 

~ ~--r,)C A 
N,. a 

134 ~1~'~ MS m/z 5752 (M + 1). 

_,l ((S, 
13:S bh~"'h- MS rnlz 574-2 (M + 1). 

~~~ 

~ ~p 
136 ~n. ,...t·r~v MS mlz6012(M + 1). 

y~ N,. 

137 1~ b. ~JY MS m12 560.2 (M + 1 ). 

138 ' :6-u ~~ 0 .. 1 rx MS m-7 575.2 (M + 1 ). 

1H NMR 600 MHz (DMSO-d5) 8 10.35 (bs, 

1H), 9.45 (s, 1H), 8.47 (d. 1H, J = 7.2 Hz). 

8.33 (s, 1H), 6.23 (s, 1H). 7.79 (d. 1H, J = 
8.4 Hz), 7.57 (t, 1H, J = 12. Hz), 7.52 (d, 

1H, J = 9.6 Hz), 7.23 (t. 1H, J = 72 H4). 

~ ~ 6.68 (s, OAH), 6.64 (s, O.SH), 6.50 {s. 

139 O ... :OYJC:H ( 0.6H), 6.49 (s, 0.4H). 5 .19 {s, 0.6H), 5.15 

{s, OAH), 4..58 (rn. 1H), 3.99 (m. OAH), 

3.73 (m, 1.6H}, 3.36 (m, O.~H), 3.26 (m, 

0.8H). 3.15 (m. 0.6H), 296 (s, 1.2H), 2..89 

(s. 1.BH), 2 .64 (s. 6H). 2 .60 (m. 1H), 2.24 

(m, O.SH), 2.071m, 0.4H). 1.20 {d, 6H, J = 
6.0 Hz); MS m/z561.2 (M T 1). 

1~ I /) 
140 \ ~ J-(0 MS mlz 587.2 (M + 1 ). 

0 .. , N:J:: 
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141 
~0 ~9 

b~n'C!::~ MS mlz 567.2 {M + 1). 

142 
~ Q\o 
M~6#y MSmk560.2 (M+ 1). 

~ 21~ 143 ~y:x:Hc'j'~ MS ma 575.2 (M + 1). 

lb.. I 

144 H If.-• h1 Q,p Ntx:H!'] MS mlz561.2(M + 1). 

145 1 ~P_Q h y~l-~ MS m'z 567.2 (M + 1). 

146 
). w 

b})-~o~"l MS mlz587 .2 (M + 1). 

1H NMR 600 MH.z (OMSO-d~) c 9.81 (bs, 

0.4H), 9.74 (bs, 0.6H), 9.59 (bs, 1H), 8.48 

(bs, 1H). 8.34 (s, 0.41-1), a33 (s. 0.6H). 

6.232 (s, 0.6H), 8.228 {s, 0.4H), 7.82 (d, 

1H, J ,. 7.8 Hz), 7.59 (m, 1H), 7.49 (d. 

0.6H, J = 8.4 Hz). 7.47 (d, 0.4H, J = 8.4 

Hz). 7.34 (q, 1H, J = 7.2 Hz). 6.75 (s, 1H), 

A 2tY 6.68 (s, 1 H), 6.57 (dd, 0.6H, Jt = 2.4 Hz, 

147 
Ja 8.-4 Hz), 6.54 (dd. 0.4H, J, = 2.4 Hz. J2. 

'OJ:r~rx = 8.4 Hz), 4.73 (m 0.6H}, 4.58 {m, 1H), 

4.52 (m, 0.4H). 3.52 (m, 1H), 3.-43 (m, 1H), 

3.35 (m. 0.4H), 3.33 (m. 0.6H), 3.21 (m, 

1H), 3.11 (m, 1H). 2.65 (d. 1.8H •. J = 4.8 

Hz), 2.82 (d, 12H, J = 3.0 Hz). 2.25 (m. 

1H), 2.07 (m, 0.4H). 2.05 (m. 0.6H), 1..98 

(m, 1H), 1.76 (m, 1H), 1.20 (d, 3.&H. J -= 
6 .0 Hz), 1.18 (d, 2.4H, J = S.O Hz), 1.15 (d, 

SH. J = 72Hz}: MS mlz 574.2 {M + 1 ). 
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148 
~ ~OJ__ 

~J:H;r~ MS m/z 589.3 (M + 1 ). 

A Ql:,o 
149 hu --;-../ MS mlz 575.2 (M + 1). D Y):~ I 

N,.. C1 

,_,l Q\~9)) 
150 ,~};ruY)C"Hl'n lv1S mlz 601_3 {M -t 1 ). 

9 N,., Cl 

151 ,oJr~x:x:~ MS m/2801.3 {M + 1). 

152 dKJ::~;- MS rnk559.1 (M + 1}. 

1H NMR 400 ~z (OMSO-d~ 6 10.07 {bs, 

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

fH). 8.29 (s, 1H), 7.91 (s, 1H~ 7.79 (d. 1H, 

_J~~ 
J = 8.0 Hz}, 7.51 (t. 1H, J = 7.6 Hz), 7.32 

153 <t. 11-1. J "' 7.6 Hz}. 122 (d. 1H. J = s .a 

Hz), 7.14 (d. 1H. J = 8.8 Hz.), 4.10 (m, 2H), 

3.86 {s, 3H), 3M (m, .2H), 3.22 (m, 2H), 

3.08 (m, 2H), 2.83 (s, 3H), 2.66 (s, 6H); 

MS mn560.1 (M + 1). 

154 
~ - J) ~ s -of: 'V::!' «~ MS m/2586.1 (M +1). 

155 vf~rv MS nl'Z586.1 (M + 1). 

156 

--1.. 
0 Q 

-0!(~~0- MS rnlz 587.2 (M + 1). 
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1H NMR 400 MHz (DMS()..d,) o 10.05 (b5, 

1H), 9.42 (s, 1H), 8.43 (a. tH. J::: 7.6 Hz), 

-1.. · 8.36 (s. 1H), 8.31 (s. 1H), 7.91 (s, 1H), 0% 7.79 {dd, 1H, J1 "' 1.6 Hz. J2 = 8,0 Hz), 

157 f~/- 7.58 (t. 1H, J"' 8.0Hz). 7.32 {t. 1H, J = 8.4 

Hz), 7.15 (m, 2H), 4.70 (m. 1H), 4.07 (m, -0 a 2H), 3.45 (rn, 2H). 3.21 (m. 2H~ 3.06 (Ill, 

2H), 2.83 (s, 3H}, 2.65 (s, 6H), 127 {d. 6H, 

J:: 6.0 Hz}; MS mlr588.2 (M.,. 1). 

158 ~ .9.t -~.;~n-o MS m/z 6142 (M + 1). 

159 _crJS~?/r MS mlz 673.2 (M + 1 ). 

Cl 
1H NMR 600 MHz (DMSO-ds) o 9..45 (s. 

1H). 8 .44 (d, 1H, J = 7.6 Hz), 8.36 (s. 1H). 

8.27 (s, 1H), 7.61 (d, 1H, J = 7.8 Hz}. 7.66 

~% 
(d, 1H, J = 8.4 Hz), 7.64 (t. 1H, J: 7.2 

160 Hz~ 7.35 (t, 1H, J = 7.2. Hz). 8.97 (s, 1H), 

6.76 (d, 1H. J = 8.4 Hz), 4.06 {q, 2H, J ,. 

7 .2 Hz), 3.59 (m, 6H). 3.29 (m, 4H), 2.92 

(m, 2H). 2.86 (s, 3H), 2.64 (s. 6H), 1.31 (t, 

3H, J = 6.6 Hz}; MS mlz 574.2 (M + 1). 

161 -er-6~ MS mlz 600.2 (M + 1). 

a 

162 ~v MS mlz600.2 (M + 1). 

--{0 
163 o-o~ MS m/z 627.5 (M + 1 ). 
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164 ~9~ cN-O J;o~r'" 
MS rnlz 628.6 (M ~ 1 ). 

165 
_{0 9 

~))-0 MS mlz 854.5 (M + 1). 

166 ~ 9 
o-06~/a~ MS m/z6r54.5 (M '~"1 ). 

167 ~b:~ MS mlz 592.3 (M + 1 ). 

_J_ ~ 
168 ~ -- p MS m/z588.2 (M + 1). w-e-~o·.-"N~ f 

~,.. 0 

169 ~~ MS mlz 614.2 {M + 1). 

_1, 9 170 ~/..~ MS mlz 574.2 (M + 1 ). 

H ~ 
1H NMR 600 MHz (DMSO-ds) 6 9.66 (s, 

1H), B.48 (bs, 1H), 8.40 (d. 1H, J = 8.8 

Hz), B.JO ($, 1H~ 7.56 (dd, 1 H, J ::. 1.6 Hz., 

-Z . -h." 7.6 Hz), 7.71 (1, 1H, J = B.4 Hz), 7.46 

0 s (s, 1H}, 7.41 (t,IH,J<= 8.0 H2), 7.17(bs, 
~ _,. ,fJ 171 re-& J::t .... Y 1H), 6.96 (S, 1H), 6.93 (bs. 1H), 4.67 (m, 

1 H), 4.02 (q, 1 H, J :::: 7.2 Hz), 3.65 (m, 2H), 
li1 Cl 3.46 (m, 1H). 3.34 (m, 1H). 2.54 (m, 1H), 

1.94 (m. 4H), 1.26 (d. 6H, J = 6.0 Hz), 

1.15 (d, 6H. J = 6.0 Hz); MS m/z 587.2 (M 

-t-1 ). 
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172 

1H NMR 500 MHZ {DMSO-d6) 0 9.63 (bs, 

1H). 8.50 (bs, 1H~. 8.46 (bs. 1H}, 829 (s. 

11-(), 7.62 {d, 1H. J "'7.2 H:z). 7.61 (t. 1H. J 

::72Hz), 7.43 (d, 1H, J = 8.4 Hz), 7.34 {t. 

1H, J :=72Hz), 6.75 (s. 1H), 6.58 (d. 1H. . . 
J :::: 6.6 Hz). 4.04 (Q. 2H. J =- 7 2 Hz). 3.82 

(m, 2H), 3.76 (m, 5H), 3.44 (m. 1 H), 3.22 

(m, 4H), 2.85 (s, 3H). 2.82 (m, 2H), 2.09 

(m, 2H), 1.71 (m. 2H), 125 (t, 3H, J :: 7 2 

Hz), 1.16 (cl, 6H, J = 7.2 Hz); MS m/z 

6282 {M+ 1). 

173 ~/..,.. MS"*6152(M•1~ 

174 -~::r~- MS"*659.1(M+1). 
8r 

175 

1H NMR 600 MHz (DMSO-de) o 9.43 (s, 

1 H). 8.45 (bs. 1 H), 8.38 (bs, 1H). 8.24 (s, 

1H~ 7.91 (d, 1H, J::: 8.4 Hz). 7.84 (d, 1H, 

J = 8.4 Hz), 7.51 (t, 1H. J = 7.2 Hz), 7.48 

(d, 1H, J = 8.4 Hz). 7.26 (t. 1H, J -=- 7.2 

Hz). 8.76 (s. 1H). 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 (rn, 1H), 3.25 (m, 4H), 

2.65 (s, 3H), 2.82 (m, 2H), 2..09 (m, 2H). 

1.71 {m, 2H), 1.26 {t, 3H. J == 6.6 Hz). 0.92 

(d, 6H, J = 7.2 Hz); MS mlz643.2 (M + 1). 

176 1),-0-0::~r% MS "*642.2 (M +1). 

-l0 -(~ 

171 ~- MSmhG43.3(M•1). 

118 ~ MS"*069.3(M•1) 
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179 -oD~~~ MS m/z 633.3 (M + 1 ). 

180 ~~?x_ MS mlz 629.2 (M + 1 ). 

-\, 
181 ..o-0-<:Y((:~ MS m/z669.2 (M + 1). 

-1.. 
182 ~r:x.R MS m'z642.2 (M + 1}. 

183 ov&u~ MS m'Z615.3 (M + 1}. 

a 
1H NMR 400 MHz (DMSO-d'8) o 9.94 {bs, 

1H), 9..53 (s. 1H), 8.49 (m, 2H), 8.23 (s, 

1H). 7.79 (dd, 1H, J , " 2.0 Hz. ~ =- 8.0 

Hz}, 7.58 (t, 1H. J = 7.6 Hz), 7.38 (d, 1 H, J 

= 9.2 Hz), 7.32 (t. 1H, J::: 8.0 Hz), 6.68 (d, 

ere~ 
1H. J = 2.0 Hz). 6.51 (dd, 1H, J, = 2.0 Hz, 

184 J2 ,. B.4 Hz), 4.21 (m, 2H) , 4.04 (q, 2H, J 

c 6 .8 Hz), 3.86 (d, 2H, J = 12 Hz), 3.68 (t, 

2H, J =12Hz). 3.51 {d, 2H, J = 11.2 Hz), 

3.38 {t. 1H, J =12Hz), 3.13 (m, 2H), 2.73 

(t, 2H, J = 11..2 Hz); 2..64 (s, 6H}, 2.16 (d, 

2H, J " 11.2 ttZ), 1. 7J (m, 2H). 1.24 (t, 3H, 

J = 7.2 1-14}; MS m'z616.3 (M + 1). 

185 o~*~ MS mlz 642.3 (M + 1 ). 

186 ~~ MS m/z606.7 (M + 1). 



-191 -

187 G---o:~q . H ~0 d ~ Qa)-
MS m/Z699.3 (M + 1). 

188 o-ONH· Q 
MS mlz 500.3 {M + 1 ). ~ ~"~ s'-o / l\ if. 0 r-

189 ·G~~ d a H0'-1-f.l--<> 
MS rntz 626.3 (M + 1 ). 

190 ~Q-R MS mlz 690.3 (M + 1). 

V ~a ~Q 

191 o-0-0y~Sy MS m/Z 599.3 (M T 1). 

1H NMR 400 MHz (DMSO-d.) 6 9.86 (bs. 

1H). 9..56 (s. 1H), 6.59 {bs, ,H), 8.47 (bs., 

1H), 8.24 (s, 1H), 7.79 (dd, 1H. J1 "' 1.6 

Hz. -'2 = 8.0 Hz), 7 .SB (t, 1 H. J = 8.0 Hz). 

7.38 (d. 1H, J "'8.4 Hz), 7.33 (t. 1H, J"' 

~By 
7 .2Hz). 6. 70 (d. 1 H, J = 2.4 Hz}. 6.51 (dd, 

192 1 H, J 1 ::: 2.4 Hz, J2 = 8.4 Hz), 4.03 (q, 2H, 

J "' 6.8 Hz), 3.81 (d. 2H, J = 12.4 Hz), 3.58 

(m, 2H), 3.28 (m, 1H), 3.11 (m. 2H}. 2.74 

(t. 2H, J = 12 Hz~. 2.54 (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 nv'z6002 (M + 1~ 

193 o.o6b?/~ MS mlz 626.2 (M + 1). 



194 

195 

19e 

197 

198 

- 192-

1H NMR 400 MHz (CD30D) o 8.29 (s. or, 
1H), ao7 (s, br, 1H), 7.96 (d, 1H, J=7.8 

Hz), 7.60 (m, 1H), 7.39 (t, 1H, J=7.2 Hz), Clx: I J OE1 

~ 
-?..... 0 7 .22(s. br. 1Hl. 6..31 (s. 11-f), 6.22 (s. br, 

0 HN N NH ~ 11'6 I 1H), ... 08(q, 1H. J=6.6 Hz), 395 (p, 1H, 

HN-~ -Y I 9 

0 
J=6.0 Hz). 3.61 (m, 2H), 3.53 (dd, 1H, 

:::.... · J:::4.2, 11.4 Hz). 3.36 (m, 2H), 2. 78 (s, 

Cl~N 

3H}, 2.52 (m. 1H), 2.22 (m, 1H}, 1.31(t, 

3H, J=6.6 Hz). 0.98 (d. 6H, J=S.6Hz): MS 

mlz560.40 (M + 1). 
1H NMR 400 MHz (C0300) o 8.30 (s, br, 

11-f), 8.05 (s, br, 1H). 7.87 (d, 1H, J=-7.8 

Hz). 7.60 (m, 1H). 7.42 (m, 1H), 7.17 (s, 

br, 1 H), 6.28 (9, 1H}, 6.19 (s, br, 1H), 4.04 
A .. A OEt 

0 HN N NHA 
'N..-#~ u (q, 2H, J=i3.6 Hz), 3.91 (p, 1H, J=5.4 Hz}, 

I 0 U OHN 3.60 (rn, 2H), 3.50(dd, 1H, J:::3.6, 10.8Hz), 

3.33 (m, 1H), 2.75 {s, 3H), 2.66 (s, 6H), 

2..48 (m. 1H), 220 (m, 1H}, 1.27 (t, 3H, 

J=6.6 Hz); MS m1z 546..40 (M-+ 1). 

Cl~ A .. l OEt 
floHNNNHO '--\. 11'6 I S MS mtz 572.40 (M + 1 ), 
HN-8: I H 0 

CI)C I :t OEt 
OHN ~NHA 

~~~ UN, MSW:Z545.40(M+1). 

u ~ 

Cl~N 
)..,.).___ OEf 

0 HN N NHO 
"'() I 

~~ MS mlz 545.40 (M + 1 ). 

~8 : 1 He· 



199 

200 

201 

2D2 

203 

- 193-

1H NMR 400 MHl: (CD30D) 6 6.37 (8, bf 

1H), 8.11(s, br, 1H). 8.00 (d, 1H, J=7.8 

CI~N Hz,), 7.65 (s, br, 1H), 7.43 (t, 1H, J=7.2 

'- / J .. ~ QOEt Hz}, 7.25 (a, br, 1H), 6.34 (s, 1H), 6.25 (s, 

\ P,'6HN N NH I ~ 1H}, 4.1 1(q, 2H, J=7.2 Hz), 3.99 (m, 1H), 
HN-S 7 .4-0 J ~\ 3.65 (m, 2H). 3.57 (dd. 1H, J:3.6, 10.8 

::::,.. '-.../ ~). 3.41 (m, 2H), 2.82 (s, 3H). 2.56 (m, 

1H}. 2.28 (m, 1H), 1.35 (t. 3H, .F6.6 Hz), 

1.01 (d, SH, J:S.6 Hz); MS mlz 560.40 (M 

+ 1). 
1H NMR 400 MHz (CD:!OD) 6 8.30 (s, br, 

1H), B:tO (s, br, 1 H}, 7 .9"1 (d, 1 H, J=7.8 

CI~N Hz). 7.57 (s, br, '1H), 7.38 (t. 1H, J=7.2 

q Jl.A OOEt Hz), 7.21 (s, 1H), 6.30 {s, 1H), 8.21 (s, 
0 HN N NH' '-':::: 
II I 1H). 4.08 (q, 2H, J=7 .2Hz). 3.95 (m. 1H), 

HN-, 7 A · 
0 ~ I 0 

3~66 (m. 1H), 3.62 (m, 2H), 3.53 (dd, 1H, 

Cl~ )cJ OEt 

J-4.2, 10.8 Hz), 3.36 (m, 1H), 2.78 (s, 

3H), 2.50 {m, 1H). 2.25 {m, 1H). 1.94 (m, 

2H). 1.75 (m, 2H). 1.50 {m, 2H), 1..31 (t, 

3H, J=7 2 Hz); MS rr/z 572.40 (M + 1 ). 

0 HN N NHt) 
~-~~ I .4- MSmlz532.40(M+ 1). 

8lJ (J..r 

CI~N 

f.A &t. 
OHN N NH~ 

\~'6 I .4- MS mlz 546..40 (M ... 1). 

J o I 0 · 
~ ·''" 
Cll0 ;l.,:t OEt 

0 HN N/- NHD 
>--~'6 I ..-9 MS m/z545.40 (M + 1). 

8 ,;;-- I N 

~ 0··'' 



204 

205 

206 

207 

"194" 

a~ 
j_j~ OEI 

0 HN ri""NHD 
~-s'() 1 A Ms m1z 532.4{) {M . 1 ). 

8 " I N 
~ 0··'~ 

1H NMR 400 MHz (C0300) o 8.27 (s, lx, 

1H), 8.07 (m,1H), 7.94 (d, 1H, J=7.8 Hz), 

1 
Cl"1]~ OEt 7.61 (s. br, 1H), 7.4{)(t, 1H, J=7.2Hz), 7.20 

O HN)lN~NH~ (s. 1H), 6.30 (s, 1H). 6.20 (s. 1H), 4.08 (q, 

-~'() 1 2H, J=7 2 Hz). 3.95 (m, 1H), 3..60 (m, 2H), 
HN 8 :7 I A . 

0 
3.53 (dd, 1 H, J=4.2, 10.8 Hz), 3.35 (m, 

~ ··' 1H), 2.78 (s, 3H), 2..73 {d, 1H. Jc:6.6 Hz). 

2.51 (m, 1H), 2.23 (m. 1H). 1..31 (t. 3H. 

J=7.2 Hz), 0.74.2 (S, br 1H). 0.32 (S, 2H). 

O.OO{s,2H}; MS mlz 572.40 (M + 1 ). 
1H NMR 400 MHz (~00) 6 8.24 ($, br, 

1H), 8.Cf7 (a, br, 1H), 7.93 (d. 1 H, J=8.4 

Hz), 7.57 (s, 1H), 7.38 (t. 1H, J•7.2 Hz}. 
Cl~ 

~ t.,l OEt 7.2.0 (s, 1H). 6.29 (s, 1H), 6.19 (s, br. 1H), 

( 0 HN ~ N~ 4.06 (q, 2H, J=7.2 Hz). 3:S3 (m, 1H), 3.60 

HN .... ~ UN (m, 2H). 3.50 (dd, 1H, J:::6.0, 10.8 Hz), 

b U ~\ _ 3.35 (m. 1H), 2.76 (s, 3H), 2.72 (d, 1H, 

~ J::r6.6 Hz)- 2..50 (m, 1H), 2.22 (m, 1H). 

I I OEt a)C 

1.30 (t, 3H. J=7 .2 Hz), 0.73 (m, 1H). 0.31 

(m. 2H), 0.01(m, 2H): MS mlz 572.40 (M + 

1}. 

0 H NHt) 
'-..--s MS mlz 545.40 (M + 1). r.t~ I /8:1 ~0--



208 

209 

210 

211 

- 195-

Br~N 

o HNJlNANH \ 11'6 q HN-S """ OEt o "' I I 
~ a_ 
Cll0N 

0 HN~NANH \ ~~~ 1Y ft;t (J y DEl 

a_ 

MS mlz549.10 (M + 1). 

MS mlz532.40 (M + 1). 

1H NMR 400 MHz (C~OD) 6 8.22 (d, 1H, 

J>=7.8Hz), 6.20 (&. 1H), 7.92 (dd, 1H, 

J=1.2, 7.8 Hz), 7..58 (t. 1H, J=6Hz), 7.48(d, 

1H. J=9.1Hz), 7.38 (1, 1H, J::7.8Hz), 6.65 

(~. 1 H), 6.46 (d, 1 H, J=7.8Hz), 5.20 (a, 

1H). 4.06 (q, 2H, J=7.2Hz), 3.86 (m, 1H), 

3.38 (m, 1H) .. 3.05 (m, 3H), 2.64 (m, 1H}, 

2.60 (s, 3H), 2.30 (m, 1H), 1.34 (t. 3H, 

J=7 2Hz}; MS m/z577.30 (M + 1). 

MS mlz 533-30 (M + 1 }. 



-196-

1H NMR 400 MH:z (CD:,OO) .r 6.30 {d, 1H, 

Cl:c:N J::7.8Hz). 8.11 (s, 1 H). 7.91 (d, 1H, 

0 HN I NANH 
J::7.8Hz), 7.58 )t, 1H, J=7.B Hz), 7.55 (d, 

\ "'() ¢r 1H, J=8.4 Hz), 7.36 (t, 1H, J=7.8 Hz), 6.65 
HN-S ~ ~ OEt 

(s, 1H), 6.47 (d, 1H, J=8.4 Hz), 5.20 (s, 212 CJ I I 
~ ~ 1H), 4.07 (q, 2H, J=7.2 Hz), 3.87 (m, 1H), 

0,,_ 3.36 (m, 1H), 3.23 (m, 1H), 3.00 (m. 2H), 

CN- 2.64 (m, 1H), 2.50 (s, 3H), 2.38 (m, 1H), 

1.35 (t, 3H, J=7.2Hz); MS mlz 533.30 (M "'" 

1). 

Cl:c:N 

0 HN I NANH \ "'() ¢r /N-1~ ~ ?" OMe 
213 o ~I ~I MS mlz 533.30 (M + 1). 

CN-
Cl:c:N 

0 HN I NANH \ "'() ¢r 214 HN1 :~ :~Me 
MS mlz519.30 (M + 1). 

Q_ 
Br:c:N 

0 HN I NANH \ "'() ¢r HN-§ ~ ~ OMe 
215 d ~I ~I MS m/z563.30 (M + 1). 

Q, 

()_ 



• Hl7-

216 MS mtz505.10 (M ~ 1). 

217 f.AS m563.3o CM ... 1). 

218 MS mkfi63.10 (M+ 1). 

219 

CI~N 
.Jl .. A 

~ ~'OHN N qNH OEt 
HN-P, -7 I p I 

0 ~ :::,.... MS mk561.40 (M + 1}. 

eN_ 

220 MS ml2 577.30 (M + 1). 
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Clx:N 
0 HN I NA NH 

H,~ S!o, 221 __./ :1 I MS mlz 524.45 (M + 1 }. 

0 Nl 
~N, 

Clx:N 
0 HN I NANH 

~~ £~ 222 ~ I ~ I MS IWZ511.20 (M + 1). 

oo 
Clx:N 

q ca HN 
1 
NANH 

HN-S'O 9,0EI 
223 o I I MS iWZ 573.40 (M + 1). 

~ ~ 

Q_ 
Clx:N 

. I ~ 
0 i'fl N~NH \ "'() q 224 --N-g : I : I OEt 

MS mtL547.40 (M +1). 

Q_ 
Clx:N 

0 HN I NANH \ "'() ¢» 225 
, N1 : : l EI 

MS m/z547 ..40 (M + 1). 

0,_ 

ON-
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226 

Cl~N 
,_.{,.J-.. 

\ g'OHN N <rNH OEt 
~~~ -:7 I I 

0 ~ :::::... MS m/z546.40 (M -r 1). 

0, 

ON-

227 MS m1z 546.40 (M + 1 }. 

228 MS m559.40 (M + 1). 

.229 

CJ~ 

Jl .. ~ n o HN N NH 
~ 11'6 <rOMe HN-1} ~ -:7 I 

0 ~' :::::... 

0

tL 
MS m'z 559.40 (M + 1 ) . 

230 

Ct~N 
. .Jl .. ) n 0 HN N~H 

~ 11'6 <rOMe HN-1~ -:7 -:7 I 
o ~I ~ 

o,_ 

MS m12 559.40 (M + 1). 

(J_ 
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Clx:N 
0 HN I N.).._NH 

\ "'6 ¢r 231 HN-g : I : I OMe 
MS m/z 519.35 (M .._ 1). 

0,,, 

0~ Clx: I N 
0 HN NANH 

232 )-!'() qo-- MS mlz532.35 (M •1). 

0,, 

0-. ax:N 1H NMR .400 MHz (CD300) o 8.06 (d. 1H, 

9 HN I N...lNH ~ J:=a.O Hz}. 7.Q2 (s. 1H), 7.73 (dd. 1H, 

~-~ qo J"1.6, 8.0 Hz:.), 7.40 (t, 1H, J=-7.6 Hz}, 7.22 

o ~I ~I (m, 1H), 7.10 (d, 1H, J=8.8 Hz), 6.50 (d, 

1H, J-""2.4 Hz), 6.38 (dd, 1H. J.:2.0, 8.8 
233 

Q 
Hz), 3.67 (m, 4H). 3.35 (m, 2H), 3.16 (m, 

1H), 2.84 (m. 2H), 2.69(m, 2H), 2.30 (s, 

3H}, 2.01 (m, 2H), 1.69 (m, 7H), 1.27 {m, 

0 1H). 0.95 (m, 1H), 0 .33 (m, 2H), 0.05 (m, 

2H): NS m1z 626.5 (M + 1 ). 

Clx:N 
~ £1 HN I NANH 

234 "'J'6 ¢roo MS miz 561.4 {M + 1}. 

0,, 

Q __ 



235 

238 

237 

238 

-201 -

MS m-2547.25 (M • 1). 

1H NMR 400 MHz (CDaOD) o 8.23 (d. 1 H. 

J=7.6Hz), 8.15 (s, 1H), 7.90 (dd, 1H, 

J=1 .6, B.OHz), 7.56 (t,1H, J=7.2 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), 1.7a 

(m, 2H), 1.14 (m, 1 H}, 0.51 (m, 2H), 0.23 

(m, 2H); MS mlz 672.~ (M + 1). 

MS mlz 532.4 ~ + 1 ). 

MS mlz 546.4 (M + 1 ). 



240 

241 

242 

-202-

MS m/z576.3 (M + 1). 

MS mk 590.4 {M + 1). 

MS ma533.3 (M + 1}. 

Brx: I ~ 1H NMR 400 MHz (CD:PQ) o 8.26 (s, 1H). 

0 HN N~NH S.10 (d, 1H, J=8.0 Hz), 7.90 (dd, 1H. 

H1NI~ ~ ~~ 0....._ J=1.2, 8.0Hz), 7.80 (d, 1H, J=8.4Hz). 7.62 
0 ! l . 

~ ~ (~, 1H), 7.38 (t, 1H, J:S.OHz: 7.05 (d. 1H, 

J-1.6Hz), 6.83 (dd.. 1H, J-1.6. 6.4Hz:), 

0 0 3.86 (s, 3H), 3.43 (m, 4H), 3.00(m. 4H), 

No 2.10 (m, 2H). 1.95 (m,2H), 1.72 (m. 6H), 

1.45 (m, 2H); MS m/z658.4 (M + 1). 



• 20:::1. 

Clx:N 
I ).__ 

hP,-o N ~OMe 
MS m/z 546.3 (M + 1 ). ;~ ~ I ~I 243 0 ~ ~ 

oo 
Brx:N 

I).__ 

d-oN~OB MS mlz591.2 (M + 1). 
HN/~ ~ -:7 I 

244 o ~I ~ 

00 
Clx:N 

I).__ 

\ 9, -a N §.:OB 
MS nV.z547.3 (M + 1). 

HN-;j3 -:7 ~ I 
245 o ~ I ~ 

oo 
Brx:N I~ \ 9,-o N ~OB us nVz.591.2 (M + 1 ). 

HN-;~ ~ ~I 
2 .. 6 o ~I ~ 

00 
Clx:N lA 

~9~N~e MS m-2.546.1 (M + 1 ). ;y ~ I -:7 I 247 0 ~ ~ 

oo 



-204-

CI)(:N 
0 HN I NA NH 

HN~t'6 <rOB 
248 

1 d I I MS mlz.660.2 (M + 1). ::,... ::,... 

CNJ 
N 
Ac 

Br)(:N 

0 HN I NA NH 

HN-M'6 <rOEt 
249 

1 o I I US mk.604.3 (U + 1). ::,... ::,... 

(N) 
N 
k 

CI)(:N 
~ 0 HN IN)_,_NH 

HN~~ <rOM• 250 o I I MS mtz.559.4 (M + 1). 
::,... ::,... 

0,.,._ 

0--
CI)(:N 

qo ~IN;__NH 
251 HN~~ <rOB MS mlz.573.4 (M + 1 ). 

Q, 

Q __ 



-205-

252 

Cl~N 
. .Jl .. A 

f"'>.__ 0 HN N NH 

v \ 11'6 ¢rOE! HN-9 ~ I ~ I 
0 ~ ~ MS m/z573.4 (M + 1)· 

0, Q __ 

253 

CI~N 
. .Jl .. A ~ 0 HN N NH 

v \ 11'6 ¢r0Et HN-~ ~ I ~ I 
0 ~ ~ 

Q_ 
MS mtz.573.4 (M + 1). 

254 

CI~N 
.Jl .. A H ~'6HN N ¢rNH OEt 

- N--;p ~ ~ I 
o I ~ 

~ 

C) 
MS mlz.519.1 (M + 1). 

255 

Br~N 
.Jl .. A 

-~--;fo'6~ N erN~ Et MS m'z.583.1 (M + 1). o I ~ 
~ 

C) 

256 

Br~N 

. .JL .. ~ 
0 HN N NH 

"-~-~'6 ¢r0Et MS mlz.5n.1 (M + 1). ,, ~ I I 
0 ~ ~ 

CN) 
0 
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F'JC:N 

0 HN I NANH 

HN-~ ¢rOB 
257 

1 o I I 
MS nv'z.530.4 (M + 1). ~ ~ 

(N) 
N 

~ 
Br)C:N 

Cj? HN I NANH 

HN-~ ¢u 
258 

1 d I I MS mlz.590.4 (M + 1). ~ ~ 

~ N-
I 

CI)C:N 

0 HN I NANH 

"'6 ,~n :1 qoa 
259 I MS m'z.588.2 (M + 1 ). 

~ 
N-
I 

CI)C:N 

0 HN I N.J...NH 

HN-~ ¢rOE! 
260 

1 o I I MS mlz.546.4 (M + 1 ). ~ ~ 

~ 
N-
I 
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a)CN 

0 HN I N.J...NH 

"'() HN-S qOEt 
I (j : I I 

261 MS mlz.520.4 {M + 1). 

H( 
/N......._ 

CI)CN 

0 HN I N.J...NH 

HN-~'6 qoa 1 () I I 
282 ~ ~ MS m'z.534.4 (M + 1). 

H~ 
/N'-

F)CN 
0 HN I NANH 

HN~ qaEI 
263 

1 o I I MS m'z.S44.2 (M + 1). 
~ ~ 

(N) 
N 
AI; 

F)CN 

0 HN I NANH 

-r'() ~· 264 
1 o I I MS mlz.516.4 (M + 1). ~ ~ 

(N) 
N 
I 



• 208-

cr1':N 

0 HN I N~NH 
HN-~'6 <J' I o I I 

MS m/z.574.2 (M + 1). 265 ~ ~ 

0 
N-

tJ 
Br:x:N 

0 HN I N~NH 
1'---~-3'6 <:r-266 0 ::7 1 ::71 MS m/z.577.1 (M+ 1). 

~ ~ 

( N) 
0 

Br:x:N 

0 HN I N~NH 

' "'OaCr N-S ::7 -:?' OMe 

267 
H() I I MS m/z.579.3 (M + 1) ~ ::::,... 

<~ 
\ 

CI1':N 

0 HN I N~NH 
"'() HN1 S -? 5!~ ld I 

268 
::::,... 

MS mlz.614.5 (M + 1) 

00 
No 



~ 209 -

Br£N 
0 HN ! NANH 

"'6 ~ HN-;S ~ ~ 0....__ 
I c{ I I 

269 ~ ~ MS 17lt'Z.658.4 (M + 1) 

0 0() 

Br£N 

0 HN I NANH 

HN~fo'() £0, 
270 I 0 I I MS 171t'Z.590.3 (M + 1) 

~ ~ 

0 Nl 
~N....__ 

CI£N 

0 HN I NANH 

271 1i'() 2:' MS m'%.546.4 (M + 1) 

~' ~' 
0 Nl 

~N....__ 

CI£N 

0 HN I NANH 

H,N~ £~ 272 _/ ~I ~I MS m/z.524.4 (M + 1) 

0 Nl 
~N....__ 



273 

274 

275 
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MS mlz.614.5 (M + 1) 

1H NMR 400 MHz (CDaOD) 6 8.17 9s, CI~N. 

ca HNJLN.J__NH 1HO, 8.15 (d, 1H, J=8.0Hz), 7.89 9dd, 1H, 

J=1.2, 8.0 Hz), 7.86 (d, 1H, J=8.4hz). 7.61 

0 I I (m, 1H), 7.36 (m, 1H), 7.01 (d, 1H, ~~~'() 5!0...,_,/ 
~ ~ 

J•1.6Hz)~ 6.81(dd, 1H. J=1 .6. 6.0Hz), -4.10 

0 ~-"'] (q, 2H, J-7.2Hz), 3.-45 (m, 3H), 2.94 9m, 

~ 

0 
4H), 2.44 (s, 3H), 2.08 ( m. 2H). 1.94 (m, 

N 2H), 1.75 (m, 6H). 1.49 (m, 1H), 1.37 (t, 

3H, J=5.8Hz); MS m/L628.5 (M •1) 

1H NMR 400 MHz (C~OO) J 8.17 (d. 1H, 

J=B.O Hz), 7.93 (s, 1 H}, 7.74 (dd, 1 H, 

J "'-1.6, B.OHz.), 7.47 (t, 1H, J---8.0 Hz), 7.25 

(m, 1H), 7.13 (d. 1H, 8.8Hz), 6.48 (d. 1H, 

J=2.4 Hz), 6.37 (dd, 1H, J=2.4, 8.8Hz), 

3.66 (m, 4H). 3.34 (m, 2H), 3.14 (m. 4H), 

2.B1 (m. 2H). 2.85 (m, 2H), 2..98 (d, 2H, 

J=12Hz), 1..68 (m, 7H), 1.30 (m, 1H), 1.02 

(d. 6H, J=6.B Hz), 0.9.9 (m , 1H). 0.32 {m, 

2H), 0.04 (m,2H); MS mlz.639.5 (M + 1) 



-211 -

Cl)C 1H NMR 400 MH:t (C030D) rS 8.32 (d, 1H, 

0 HN I NINH ~ J=8.0 Hz), 8.11 (s, 1H), 7.92 {dd, 1H, 

)-J'() qo J=1 .6, 8.0Hz), 7.65 (1, 1H, J=7.6Hz). 7.43 

(t, 1H, J=7.6Hz), 7.28 (d, 1H, J=:8.4Hz). 

276 
6.67 (d, 1H, J=2.4Hz), 6.56 (dd, 1H, J=2.4 , 

Q 8.8HzJ. 4.03 (m,2H). 3.86 (m,4H), 3.73 (m. 

2H), 3.36 (m, 2H). 3.35 (m, 2H). 3.23 (m, 

2H), 2.65 (m, 2H), 2.23 (m, 2H), 1.83 (m, 

(N) 2H), 1.19 (d, 6H), 1.13 (m, 1H), 0.48 (m, 

2H), 0.21 (m, 2H); MS mlz.641.5 (M + 1) 0 

Cl)CN 1H NMR 400 MHz (CD300) 6 8.06 {d, 1H, 

0 HN I NA NH ~ J=7.6Hz), 7.91 (S, 1H), 7.72 (dd. 1H), 

\ "'6 q J=1.6, 8.0Hz}, 7.39 (1. 1H. J=7.6 Hi), 7 2JJ 

H~t:f :1 ° (m. 1H), 7.10 (d, 1H, J=.i.8 Hz), 6.48 (d, 

1H, 2.4Hz}. 6.36 (dd, 1H. J=2..4, 8.8Hz), 

2n 

Q 
3.85 (m, 2H), 3.66 (m,4H), 3.56 (m,2H), 

3.18 (m, 2H), 3.16 (m, 1H), 2.96 (m, 2H), 

2.65 (t, 2H, J•12Hz). 2.29 (s. 3H}, 2.05 

(N) (m,2H), 1.64 (m. 2H), 0.95 (m, 1H), 0.32 

(m, 2H), 0.03 (m, 2H); MS mlz.628.5 (M + 
0 f) 

Br:x:N 
1H NMR 400 MH2 (CO,OO) 6 8.18 (d, 1H, 

0 HN INANH ~ J:oS.OHz). 8.15 (a. 1H), 7.89 (del, 1H, 

\ "'6 q J=1 .8, B.OHz), 7.56 (t. 1H, J=7.2Hz), 7.38 
HN-1~ ~ ~ 0 

o ~I ~I (m, 1 H), 7 .2!! (d, 1 H, J=8.8 Hz), 6.65 (d, 

1H, J--2.4 Hz), 6.53 (dd, 1H, J=2.4, 8.8 
278 y Hz), 3.82 (m, 4H), 3.49(m, 2H), 3.31 (m, 

1H), 2.95 (m, 2H), 2.83 {m, 2H), 2.47 (s, 

3H), 2.17 {m, 2H), 1.66(m, 7H}, 1.52 (m, 

0 1H), 1.15 (m, 1H), 0.49 (m, 2H), 0.21 (m, 

2H); MS mlz.670.4 (m + 1) 



219 

280 

281 

282 

-212-

tH NMR 400 MHz (CDaOD) o 8.13 (s, 1 H), 

8.10 (d, 1H, J=8.0Hz), 7.85 (t, 1H, 

J:::1.6Hz), 7.83 (t, 1H, J=1.6Hz), 7.57 (m, 

1H}, 7.32 (m.1H), 7.02 (d, 1H, J=12H2). 

6.81 (dd, 1H, J=1 .6, 6.4Hz). 4.05 (q, 2H, 

J=6.8Hz), 3.36 (Ill. 4H), 3.08 {m, 2H), 2.84 

(s, 3H), 2.40 (s, 3H), 1.33 (t, 3H, J=6.8Hz); 

MS /TVZ660.4 (M + 1) 

AMS mt.z:600.5 (M + 1) 

NMR 400 MHz (C~OD) c5 8.30 (d, 1H, 

J=8.0Hz), 821 (s, 1H), 8.00 (d, 1H, J=8.4 

Hz), 7.91(dd, 1H, J=1.63, 8.0 Hz), 7.71 (m. 

1H), 7.42 (m, 1H), 7.08 (d, 1H. J=2.0 H2:.), 

6.91 (dd, 1H, J=1.6, 8.4 Hz), 4.30 (m, 2H), 

4.13(q, 2H, J=7 2Hz), 3.60 (m, 4H), 3.16 

(m, 2H),1.41 (t, 3H, J=7.2 Hz),1.90 9d, 

6H, J=6.6 Hz}; MS m'z.573.40 (M .,. 1) 



283 

284 

285 

286 

-213-

MS mtz.559.4 (M + 1) 

MS mtz.Sn.3 (M ~ 1) 

NMR 400 MHz (CD30D) 08.28 {s, br, 1 H). 

8 .. 11 (s, br, 1H). 7.89 (d, 1H, J=8..4 Hz), 

7.53 (s, be, 1H), 7.35 (t, 1H, J=6.0 Hz), 

7.29 {m, 1H), 8.30 (s, 1H), 6.20 (d, 1H, 

.1=7.8 Hz), 4.07 (q. 2H, .1=7.2 Hz), 4.02 (m. 

1H), 3.68 (m, 1H), 3.60 (m. 1H), 3.54 (m. 

1H). 3.34 (m, 1H), 2.95 (s, 6H), 2.57 (m, 

1H}, 2.51 (s, 3H), 2.25 (m, 1H), 1.30 (t. 

3H, J=7.2 Hz); MS mlz.590.3 (M + 1) 



-214-

Clr.N 

" 
0 HN I NANH 

N-~ _(rOMe 
287 Hd I I MS mlz.533.3 (M + 1) ~ 0 ~ 

2 
0 

Brr.N 

0 HN I NANH 

' "'6 b N- S OMe 

288 
Ho ~ 1 ~ 1 

MS mlz.565.3 (M + 1) :::::,... 0 ~ 

~-
~ 

Clr.N 

0 HN I NANH 

'"'6 N-S ¢r 289 Ho :1 I MS mlz.546.4 (M + 1) 

6 
-:.N-
I 

Brr.N 
NMR 400 MHz (CD,OD) 6 8.29 (d, 1H, 

~ HN I NA NH 
.?8.4 Hzt, 8.24 (a, 1H), 7.91 (dd, 1H, 

J=1.2, 7.8 Hz), 7.51 (m, 2H), 7.35 (t. 1H, 

'~-;,~j:u· J=7.2 Hz), 6.98 (d, 1H, J=9.0 Hz), 6.77 

290 (dd, 1H, J=3.0, 9.0 Hz), 4.18 (t. 2H, J=4.8 

b 
Hz), 3.82 (s, 3H), 3.56 (m, 2H), 3.17 (t, 2H, 

J=4.8 Hz), 3.3 (s. 1H). 3.01 (m, 2H), 2.53 

(s, 3H), 1.92 (m, 2H), 1.79 (m, 3H), 1.53 

(m, 1H); MS mlz.591.3 (M + 1) 



- 215-

Cl-x:N 
0 HN I NANH 

'~0 - OMe 

291 
~6 ~ I ~ I 

MS mlz.521 .4 (M + 1) ~ 0 ~ 

<--
~ 

Clx:N 
NMR 400 MHz (C~OD/ 6 8..28 (d, 1H, 

0 HN NANH 
-F8.4 H%), 8.15 (s, 1H), 7.89 {dd, IH, 

'"'() 0 J=-2..4, 7.8 Hz.), 7.55 (t, 1H, Jz:7.2 Hz), 7.44 

ttt ~I ~I OMe (d,1H, J=:3.0 Hz). 7.33 (t, 1H, J»7..2 Hz), 

292 ~ 0 ~ 6.99 {dd, 1H, .1<3.6. 9.0 Hz), 8.80 (dd, 1H, 

~~ 
J=3.0, 9.0 Hz). 4.18 {t, ZH. J=4.6 Hz), 3.80 

(s. 3H). 351 (t, 2H, J=4.8 Hz), 329 (m, 

~ 
4H), 2.50 {s, 3H), 1.30 {m, 6H): MS 

m'z.535.4 (M + 1) 

NMR 400 MHz (C~OO) 6 6.31 (d, 1H, 

Clx:N J'"8.4 Hz), 6.14 (s. 1H), 7.90 (dd, 1H, 

0 HN I NANH J=1.2, 7.6 Hz.). 7..59 {m. IH), 7.53 (d, 1H, 

' "'() 0 J=3.0 Hz), 7 .33 (t, 1H. J=7.8 Hz), 5.96 (d. N-S ~ ~ OMe 

293 Ho 1 1 1H, J=9.0 Hz). 6.76 (dd, 1H, J=3.0, 8..4 

~ f' Hz). 4.18 (t, 2H, J--4.2 Hz), 3.80 (s. 3H). 

3.55 (m, 2H), 3.46 (1, 2H, J=4.8 til:). 3.00 

0 (t, 2H, J=12.0 Hz}. 2.50 (s. 3H). 1.89 (m, 

2H), 1.n (m, 3H), 1.52 (m, 1H); MS 

mf.Z:.547.4 (M + 1) 

Brx:N 

0 HN I NJ.__NH 

'"'() 0 
294 

~1 ~I ,r I OMe 

~ 0 ~ MS mlt.605.3 (M + 1) 

~ 
0 



-216-

Cl:l: NMR 400 MHz. (C030D) 6 .8.33 (d, 1·H, 
J N 

J=B.4 Hz). 8.14 )s, 1H), 7.90 (dd, 1 H, 
0 HN NJ-..NH 

" N-~'6 n-OMe J=1.2, 7.8 Hz). 7.57 (m, 1H), 7.53 (d, 1H, 

H<) I I J"3.0 1-tl), 7.33 (l1H, J=7.2 Hz), 6.95 (d, 

295 % 0 % 1H, J-=9.0 Hz), 6.74 (dd, 1H, J=3.0, 9.0 

2 Hz), 4.17 {t. 1H, J=-4.8 Hz), 3.80 (s, 3H), 

0 
3.51 (m, 4H), 3.27 (m, 2H}, 2..50 (s, 3H), 

1.85 (m, 4HO, 1. 70 (m, 4H); mlz.561.4 (M 

+ 1) 

Cl:l: I N Q Cf? HN NANH 

296 
t!J'() n-OMe 

MS nVz.587.4 (M + 1) ~ 0 ~ 

( 
0 

cr:(:N 
Q ~ HN INANH 

N-f'() n-OMe 
297 Hd I I MS m/z.589.4 (M + 1) 

~ 0% 

~_) 
_j 

Cl:l:N 
\) ca HN 

1 
NA NH 

~-s'() qoa 
298 C5 : I :I MS mlz.590.4 (M"' 1) 

?" / N...._ 



-217-

CILN 0 ~ HN I NANH 

N-§'6 trr 
299 

Hd ~I ~I 
MS mlz.589.4 (M + 1) ~ 0:;:,.... 

( 
0 

CILN 0 ~ HN INA_NH 
N-S'()~OOe 

300 Ho :I :I MS nVz.591.4 (M + 1) 

<J 
_j 

Br:n::N 
0 HN I N..J-..NH 

~~'() ¢rOB I o I I 
301 :::::,.. ~ MS nVz.606.4 (M + 1) 

~ 
IN'-

Br:n::N 
fl HN I N..J-..NH 

-~"'6 ~ 302 ~I ~I MS mlz.607.1 (M + 1) 

EtO 

C) 



-218-

CILN 
0 HN I NANH 

"'() HN-S qaa 
303 yo :1 I MS mlz.574.4 (M + 1) 

(N) 

7 
Brx:N 

0 HN I NANH 

-*'() qr· 1 o I I 
MS m'z.618.2 (M + ~) 304 ~ ~ 

~ 
N-
~ 

aX:N 
0 HN I N.J._NH 

HN-~n <rOB 
305 -y& I I MS m/z.588.2 (M + 1) ~ ~ 

(N) 
N 
I 

aX:N 
0 HN I NANH 

HNr~ <rOB I o I I 
MS m/z.562.4 (M + 1) 306 ~ ~ 

~ 
IN....._ 



-219-

Fx:N 
0 HN I NANH 

HN-g'() <YEt 
307 

1 o I I MS mlz530.4 (M + 1) ~ ~ 

~ 
N-
I 

Clx:N 

0 HN I NANH 

H~~ <rOB 'r o I I 308 ~ ~ MS mlz.562.4 (M + 1) 

H( 
IN'-

Clx:N 

0 HN I NANH 

HN-ffi'() <JB 
309 yo ~I ~~ MS mlz.576.2 (M + 1) 

H~ 
r, 

Jc:N 
0 HN NANH 

"'6 HN-S qaa 1 o :I I 
MS mlz546.5 (M + 1) 310 

~ 
l' 



311 

312 

313 

314 

-220-

MS m/.z.S58.2 (M -t 1) 

MS m/.z.604.5 (M + 1) 

MS mlz.616.5 (M .,1) 

NMR 400 MHz (~00) 6 8.17 (d, 1H, 

J=S.O Hz), 7.88 (m, 2H), 7.56 (t 1H, J=S.O 

Hz), 7.37 (m, 1H), 7.17 (d, 1H, J=8.8 Hz), 

6.61 (d, 1H, J=2.4 Hz), 6.47 9dd, 1H, 

J .. 2.4. 8.4 Hz), 3. 75(m, 7H), 3.12 (m, 4H), 

2.42 (s. 3H); MS mlz.489.1 (M + 1) 



315 

316 

317 

318 

- 221-

MS m/Z.546.4 (M + 1) 

NMR 400 MH% (CD30D) 6 8.22 (d, 1H, 

Ja8.4 H:z), 7.90 (d, 1H. J=4.4 Hz), 7.86 

(dd, 1H, J:.:1.6, 8.0Hz). 7.55 (m, 1H), 7 .34 

(m, 1H), 7.27(d, 1H. J==B.8Hz), 6.59 (d, 1H, 

J=2,.4 Hz.), 6.45 (dd, 1 H. J=1.6, 8.8 H), 

4.00 (Q. 2H, J=6.8 Hz}, 3.75 (t. 4H, J.=4.B 

Hz), 3.10 (m, 4H). 2.42 (s, JH), 1.94 (m, 

6H). 1.25 (l 3H, J=S.8Hz); lAS ml%.503.2 

(M i- 1) 

MS nY.z.575.4 (M + 1) 

NMR 400 MHz (CO,OD) 6 8.24 9d, 1H, 

J=7.6 Hz), 8.17 9s, 1H), 7.94 9dd, 1H, 

J•1.6, 8.0 Hz). 7.60 (t. 1H, J=7.6 H:z), 7.44 

(m, 1H), 7.39(t, 1H, J=7 .23 Hz), 6.68 (s, 

1H). 6.50 (m, 1H), 4.10 (q, 2H, J=7.2 Hz}, 

3.84 (m, 4H), 3.16 (m, 4K), 2.83 (t. 2H, 

.P7 2 Hz), 1.37 (m, 6H). o. 75(t, 3H, J=7.6 

hz); MS nv'z.591.1 (M + 1) 



~222 ~ 

319 

CI~N 
,)._ __ A 

QoHNNNH _ 

HN-t'() qOMe MS m/z573.4 1M+ 11 

Q_ 

320 

321 MS mtz575.4 (M + 1) 

322 MS mlz.572.4 (M + 1} 

323 MS mlz573.4 (M + 1) 



-223-

324 

C!~N 

. .Jl .. ANH 

0-g'OHN N <rOMe MS m/z572.4 (M + 1) II ~I I 
0 ~ ~ 

0, 

Q __ 

325 

326 MS ml2:589.4 (M + 1) 

327 MS ml2:58~.4 (M + 1) 

328 



-224-

329 

Cl~N 
.JL __ J,__ 

('j ~'OHN N qNH OEt v-II~ I. I 
0 :::,.._ :::,.._ MS mtz.586.4 (M + 1) 

OCN-

330 MS 171k.587.1 (M + 1) 

331 MS m7.586.4 (M + 1} 

332 

Cl~N 
.J. .. A 

1\___~'0HN N ~NH OEt 
\.__/7,/ ~ I I 0 :::,.._ 

~ 

oo 
MS mlz6002 (M + 1) 

333 

CI~N 
.J. .. A 

\ <j?'OHN N~NH OMe 
HN-~ ~ 7' I 

o ~I ~ 

MS mlz.434.2 (M + 1) 



-225. 

Br:x:N 
<;? HN I NANH 

334 -N~~'6pA MS m/z.520.0 (M + 1) 

HO ~I ~I 

Br:x:N 
335 

0 HN I NANH 
MS mlz.478.0 (M + 1) 

-N~~ ff' 
HO ::;,..I ~I 

)CN 
0 HN NANH ' "'() * 336 

HNd'S '7 I '.y I OEt 
MS mk..543.2 (M + 1) 

::;,.. EtO ::;,.. 

(N) 
0 

a)C:N 
0 ~N I NANH 

\,'6 * HN-S .y .y OEt 
337 8 I I MS m/~.2 (M + 1) 

::;,..EtO::;,.. 

(N) 
0 

0 HNJ(;tNH 
NMR 400 MHz (CO,OO) o 8.18 (d, 1H, 

J=7.5 Hz), 7.96 {d, 1H, J=4.4 Hz), 7.85 

338 
(dd, 1H, J=1 .6, 8.0 Hz}. 7.56 (m, 1H}, 7.46 

I teho HN- .y .y Me (s, 1H), 7.30 (m, 1H), 6.83 (m, 2H), 3.75 

8 I I (s, 3H), 2.40 (s, 3H), 2.08 (S, 3H); MS ::;,.. ~ 

nv'z.41B.1 (M + 1) 



339 

340 

341 

342 

-226-

NMR 400 MHz {CDaOD) o 8J7 (d, 1H, 

J=B.O Hz), 8.00 (d. 1H, J--4.4 Hz), 7.86 

(dd, 1H, J:::1.6, B.OHz), 7.53 (m, 1H), 7.43 

(s. 1 H), 7.32 (m. 1 H). 6.79 (s, 1H), 4 .00 (q, 

2H, J=6.8Hz), 3.83 9m, 4H), 3.76 (m, 2H), 

2.44 (s. 3H), 1.29 (t. SH, J=7 .2 Hz), 1.24 

(t, 3H, J'==7.2 Hz); MSmlz.547.2(M + 1) 

MS nY.c.588..4 (M + 1) 

MS mh.600.4 (M + 1) 

MS mlz.602.4 {M + 1) 



343 

344 

346 

347 

-227-

MS m/z 593.00/ 595.Q9 (M + 1) 

MS rnfz 62120/823.20 (M + 1) 

1H NMR 400 MHz (DMS~} tS B.B5 (s, 

br, 1H), 8.4S {s. br, 2H), 7.80 {dd, J = 7.54, 

2.13Hz.1H}, 7.34{t.J= B.36,2H), 7.14 

(m, 3 H), 8.93 (m, 3 H); MS mfz 540.10 I 

542.10 (M+ 1) 

MS mlz 506.10/508..10 {M + 1) 

MSmi2:522.10/524.10(M+ 1) 



-228 . 

MS m/z 635.20 /637.20 (M + 1) 

348 

MS m/z 456.10/458.10 (M + 1) 

349 

MS mlz472.10/474.10 (M + 1) 

350 

MS mlz 585.20 /587.20 (M + 1) 

351 

MS mlz 571.20/573.10 (M + 1) 

352 

MS mJz 448.10 /450.10 (M + 1) 

353 



-229· 

354 

355 

356 

357 

358 

MS m/z464.10 /466.10 (M + 1) 

1H NMR 400 MH% (OMSQ-d6) $ 9.54 (s, br. 

1H), 8.76 (s, br, 1H), 8.31 (s, 1}, 8.28 (d, J 

= 8.14Hz, 1 H), 7.95 (t, J = 5.64 Hz, 7.85 

(dd, J = 7.95, 1.48 Hz, 1H), 7 .51 (t, J = 
7.63 Hz, 1H), 7.33 (m, 2H), 6.73 (s, 1H), 

4.05 (q, J = 6.92, 2H), 3.98 (m, 4H), 3.71 

(m. 2Ht 3.12 (m. 4H). 2.82 {o. J == 5.77 
MS m/z 563.20 /565.20 (M + 1) 

MS rnlz 412.10/414.10 (M + 1) 

MS mlz4:ZS.10 / 430.10 (M T 1) 

MS m/z 54120 /543.2D {M + 1) 



-230-

MS m/:z. 527.20 / 529.20 (M + 1} 

360 

MS mlz 492.10 /494.10 (M + 1) 

361 

MS m/z 508.00 I 510.05 (M + 1) 

362 

MS m~607.10 /809.10 (M + 1) 

363 

MS mlz 563.10 I 665.10 (M + 1} 

364 

MS mJz 487.10 / 489.10 (M + 1) 

365 



366 

367 

368 

369 

370 

371 

-231-

MS mlz 64920 I 651 .20 (M + 1) 

MS m/z 591.20 I 593.20 (M + 1) 

MS mlz 605.20 I 607.20 (M + 1) 

MS mlz448.10 /450.10 (M + 1) 

1H NMR 600 1\AH% (OMSO-d¢) i Q.46 (s. 

1H), 8.46 (s, 1H), 8.37 {d, J; 8.12 Hz. 
1H), 8.25 s, (1 H), 7.75 (<:ld, 7.87, 1.40 Hz. 
1H), 7.55 (t, J = 7.50 Hz, 1H}, 7.37 (s, 1H), 

'7 .30 (dt J "' 8..o5, 0.8 Hz, 1 H), 6.91 (d, J = 
8.92 Hz, 1 H), 6.58 (del. J = 8.88, 3. 04 Hz, 

1H), 3.70 fs. 3I·H. 3.55 fs. 3H). 2.58 ls. 
MS m/z lfT7 .20 I 579.20 (M + 1) 



372 

373 

374 

375 

376 

377 

-232-

MS m/z. 563.20 I 565.20 (M + 1) 

MS m/z 619.20/52120 (M + 1) 

MS m/z 533.20 I 535.20 (M + 1) 

MS mlz476.20 I 47S20 (M + 1) 

'H NMR 600 MHz (OMSQ...de) a 9.39 (s, 

1H), 8.37 (s, 1H), 8.27 (s, 1 H), 62~ (s. 

1H), 7.88 (t. J = 6.02 Hz, 1H), 7.76 (dd, J ::: 

7.94, 1.35 Hz. 1H), 7.50 (dt. J = 6.24, 1.69 

Hz, 1H), 7.40 {s. Hi), 7.25 (t, J = 7.39 Hz, 

1H), 6.90 (d, J = 8.92 Hz. 1H) 5.85 (dd, J"' 

8.87. 3..03 Hz. 1 HI •. 3. 70 (s. 3H). 3.54 (s . 
MS m/z 605.30 I 607 20 (M + 1) 



-233-

"( MS mJz 591.20 J SS320 (M -t 1) 

378 ~ 
cl 

'( MS mJz 547.20 I 549.20 (M + 1) 

379 tj,~ 
'\ MS m/z 561.20 I 563.20 (M + 1) 

380 

u 

M o 
MS m/2: 548.20 /550.20 /552.20 (M + 1) 

381 

~uxr& 
MS m1z 548.20/550.20/552.20 (M + 1) 

382 0 
) MS m/z 563.30/565.30 (M + 1) 

383 ~ 



-234-

384 MS m/z677.30 I 579.30 (M + 1) 

385 

~ 0 

MS mJz 591.40 /593.30 (M T 1) 

386 MS mfz605.40 (607.40 (M + 1) 

u 
387 MS mlz 617.40/619.40 (M + 1) 

io 
388 MS m/z 619.40 /621.40 (M + 1} 

389 

~ 
MS m/z 576.30 I 578.30 (M + 1) 



-235-

390 

~'&.Yrio 
MS m/z 563.30/565.30 {M + 1) 

391 -./oJC:r0 -Gw- MS m/z 560.40 I 562.40 (M + 1) 

HN A 

• .~.. -9 
Y.~.,~ 

0 

392 --/o~~N". MS mlz 574.40/576.50 (M + 1) 

HN A 

NJ.N -9 
"(~?,~ 

0 

393 \ 1H NMR 400 t.4Hz (DMSO-da) 6 9.47 (s. 

:cro-o~ 1H). 8.45 (d. J = 7.37 Hz, 1H), 8.36 (s, 
HN 1H), 8.20 (s, 1H). 7.83 (d, J = 7.93 Hz. 

¢~-9 1H), 7.59 (t. J .. 8.07 Hz. 1H), 7.47 {d, J,. 

C1 o-.:::,~ 
8.69 Hz. 1H). 7.32 {t. J,. 7.54 Hz. 1H), 

0 6.63 (dd, J : 12.67, 2.A2 Hz. tH). 6.49 (m. 

ur 
1Hl. 5.16 (m. 1Hl. 4.01-3.68 {m. 3Hl. 3 .48-

394 MS mlz 587.40/589.40 (M + 1) 

....-a ~~ NH 

N~H -9 
~~ 

C1 o'~t-~v 
395 -J:cro-o-- MS mJz 573.40 f 575.40 (M + 1) 

HN A 

¢~-9 
Cl .-s 
oz,·~v 
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396 

397 

398 

399 

400 

401 

MS m/z 587.40 I 589.40 (M + 1) 

MS mJz 586.40 /588.40 (M + 1) 

MS mh 586.40/588AO (M + 1) 

MS mJz 660.40/562.40 (M + 1) 

1H NMR 400 MHz: (DMSO-d,) 610.30 (s, 

br, 1 H), 9.63 (s, 1H). 8.53 {s, 1 H}. 8.41 (d. 

J = 7.90 Hz. 1 H), 8..26 {&, 1 H). 7 ..90 (cld, J 

= 7.91, 1.25 Hz, 1H). 7.64 (1., J "'7.93 Hz. 

1H). 7.46 (d. J::: 8.70 Hz. 1H), 7.38 {t. J = 
7.48 Hz, 1H), IL67 (dd, J = 13.68, 2.49 Hz, 

1 H\. 6.46 Cm. 1 HI. 5.19 Cm. 1 Hl. 4.04 (m. 
MS mtz 57320 I 076.20 (M + 1) 
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402 \ I MS mlz 573.20 I 575.20 (M + 1) 
QJ()N~N, 
H~ _lj 

N~N J9 
YN"' 

Cl ~~f~ 
0 

403 ~ MS mfz. 587.40 /589.40 (M -t- 1) 

;'ifn:H 
¢r9 

c1 o-:gJ-~1:) 

404 -J:;oo-cN- MS mJz 573.40 I 575.40 {M + 1) 

HN A 

NlN -9 '-...(--N I 

Cl ~6,_~1) 

405 -._/OO~tf"" MS rrJz 587.40 I 589.40 (M + 1) 

HN A 

¢41 
Cl ~~ £] en, N 

0 H 

406 I MS mlz 586.40 /588.40 (M + 1) 
--JQJ()N0-N, 

HN A 

¢-9 
lei ~r·D 

0 ~ 

4{)1 ~ I MS m/z 586.40 I 588.40 (M + 1) 
QJ()N~N, 

HN & 

N~N 4J y-N 
~~D 
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408 

409 

.. 10 

411 

412 

413 

1H NMR 600 MHz (CD30D) c 8.18 {d, J = 

7.80 Hz, 1 H), 8.03 (s, 1 H),7.87 (dd, J = 
7.96. 1.21 Hz. 1H}, 7.47 (m, 2H). 7.25 (t, J 

= 7.82 Hz, 1H), 6.59 (s. 1H). 6.40 (d, J = 

8.06 Hz, 1 H), 5.13 (s, 1H), 3.78 (m, 4H), 

3.30 (m, 2H). 3.28 (s. 3H}, 2.92 (m, 2H), 

2.56 (rn, 1 K}. UO lm. 2H). 0.89 (d. J = 
MS m/z 547.40/549.40 (M + 1) 

MS m/2 547.40 I 549.40 (M + f) 

MS mlz 587.50/689.40 (M + 1) 

MS mlz 588.50 1 590.40 (M + 1) 

MS m/z 637.50 /639.50 (M + 1) 
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414 MS m/z 638.50 /640.50 (M + 1) 

415 MS m/z 602.50 /604.50 (M + 1) 

416 MS m/z 583.40 /585.40 (M + 1) 

417 MS mlz 584.40 1586.40 (M + 1} 

418 MS mlz 548.40 /550.40 (M + 1) 

419 MS m/z 540.40 I 542.40 (M + 1) 
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420 MS m/z 541.40 / 543.4{) (M + 1) 

421 MS m/z505.401507.40 (M + 1) 

422 MS mlz667.30/669.30 (M + 1) 

423 MS mlz 632.30 / 634.30 (M + 1) 

424 MS m/'z 573.40 1575.40 (M + 1) 



425 

426 

427 
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1H NMR 400 MHz (CD300) 6 8.34 

(d, J = 8.4 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}, 

6.72 (d, J = 2.4 Hz. 1H}, 6.57 (m, 

1H), 4.07 (m, 1H). 3.40 (m. 1H). 

3.02 (t, J=10.6 Hz, 1H), 2.80 (t, 

J=11.8, 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 mlz 574.20 

(M + 1). 

MS mlz 60320 (M + 1 ). 

MS 1M 604.20 (M + 1 ). 
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428 MS m/z 585.30 (M + 1). 

429 MS m/z627.20 (M + 1). 
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430 Yo MS m!z 616.20 (M + 1 ). 

o::SX) 
. HN ~ CI'CN 
I~ 

N NH 

¢'Y 
(N) 

\ 
_.....N"-

431 Yo MS mlz 602.20 (M + 1 ). 

o::sX) 
HN ~ 

a'CN lA 
N NH 

¢rY 
X u 

432 'N/ MS mlz 562.10 (M + 1 ). 
I..,Q o::SX) 
~I 

HN 

a'C" 1
N'---lNH jxo-. 

0 

CNJ 
0 
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433 ' NH MS mlz408.1 (M + 1). 
. I 0 O='SX) 
HN ~ 

Clt:N 
1.).._ 

N NH 

-·~ 
434 'G MS mlz421.1 {M + 1). 

if-SX) 
HN ~ 

at:N 
I NANH 

-~~ N-

435 'N~ MS m/z421.1 (M + 1). 

~~ 

:0 HN 

at:N 
1
NANH 

(rOMe N 
436 ' NH MS mlz480.10 (M + 1). 

t...-0 Q='SX) 
HN ::::,... a'C 
lA N NH 
EtOhOEt 

No/N 



437 

438 

439 

440 
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MS m/z394.10 (M + 1). 

MS m/z408.10 (M + 1). 

1H NMR 400 MHz (CD30D) 6 8.34 

(d, J = 8.4 Hz, 1H), 8.13 (s. 1H), 

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 = 
2.6 Hz, 1H), 4.0B(m, 1H), 3.41(m, 

1 H). 2.58 (s, 6H), 2.54 (s, 3H). MS 

mlz 574.20 (M + 1). 

MS mlz 468.20 (M + 1 ). 
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441 MS m/z 552.30 (M.+ 1}. 

442 MS mlz 592.30 (M + 1) 

443 MS m/z504.20 (M + 1) 
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444 MS m/z 588.30 (M + 1) 

445 MS mlz 628.30 (M + 1) 

446 MS 17117 617.20 (M + 1 ) 
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447 MS mlz 503.20 (M + 1) 

448 MS m/z587.20 (M + 1} 

449 MS m/z627.30 (M + 1) 
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450 MS mlz 616.30 (M + 1) 

451 M . 
S mlz 549.30 (M + 1) 



452 

453 

454 

_......,_N~o 
H -:7 I 

HN ~ . 

N~CI 
HNJL . .J 

¢( 
¢ 

N-
1 
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MS mlz 509.30 (M + 1) 

MS mlz495.20 (M + 1) 

MS mlz 495.20 (M + 1) 



455 0 
....... !I 

~8~ 
HN~ 
N~CI 

HN)lN.) 

;y. 
~N 

y 
0 
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MS mlz 585.20 (M + 1) 

MS mlz 545.20 (M + 1) 

MS m/z531.20 (M + 1) 
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458 MS mlz 531.20 (M + 1) 

459 MS m/z 584.30 (M + 1) 

460 MS m/z544.20 (M + 1) 
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461 MS mlz 530.20 (M + 1) 

MS mlz 530.20 (M + 1) 

MS m/z601.30 (M + 1) 
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MS mlz 626.30 (M + 1) 

Example 54: Ce!J-tree ZAP-70 Kinase assay 

Tbe ZAP-70 kinase assay is based on time-resolved floorescence resonance energy transfer 

(FRET). 80 nM ZAP-70 are inaJbated with 80 nM Lck (lymphoid T -<:ell protein tyrosine kinase) 

and 4 ~ ATP in ZAP-70 kinase buffer (20 mM Tris, pH 7.5, 10 l-IM NaaVO.,., 1 mM DTT, 1 mM 

MnCI2, 0.01 % BSA, 0.05% Tween-20) for 1 hour at room temperab.Jre in a si1iconized 

polypropylene tube. Then, the selective lck: inhibitor PP.2. (1-tert-buty1-3-o(4-chloro-phenyl)-1H­

pyrazoJo[3,4-d}pytimidin-4-ylamine; Alexis Biochemicals} is added (flnal concentration 1.2 ~) 

and Incubated for further 1 0 min. 10 IlL of this solution is mixed with the 10 11L biotinyiated 

peptide LA T -11 (1 Jl.M) as substrate and 20 f!L of sertal dilutions of Inhibitors and Incubated for 4 

hours at room temperature. The kinase reaction is terminated with 10 J..LL of a 10 mM EDTA 

soluron In detection buffer (20 mM Tris, pH 7.5, 0.01 % BSA, 0.05% Tween-20). 50~ 

europium-labelled anti-phosphotyroslne antibody (Eu-PT66; final concentration 0.125 nM}; and 

50¢- streptavidin-allophycocyanlne {SA-APC; final concentration 40 nM) In detection buffer are 

added. After 1 hour Incubation at room temperature fluorescence is measured on the Vlctor2 

Multilabel Counter (Wallac) at 665 nm. Background values (low control) are obtained In the 

absence of test samples and ATP and are subtracted from all values. Signals obtained In the 

absence of test samples are taken as 100% (high control). The inhibition obtained In the 

presence of test compounds is calculated as percsnt inhibition of the high control. The 

concentration of test compounds resulting in 50% inhi~ftion {ICs;.) Is determined from the dose­

responsa curves. In this assay, the agents of the invention have rc!!O values In the range of 10 

nM to 2 JJM, preferably from 10 nM t~ 100 nM. 
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Recombinant ZAP-70 kinase is obtained as foiJO'NS·. A nucleic acid encoding full-length human 

ZAP-70 (GenBank #L05148) is amplified from a Jurkat eDNA library by RT-PCR and cloned into 

the pBJuescrtpt KS vector (Stratagene, Gallfomla, USA). The authenticity of the ZAP-70 eDNA 

insert Is validated by complete sequence analysis. This donor plasmid Is then used to construct 

a recombinant baculovirus transfer vector based on the plasmid pVL 1392 {Pharmingen. 

California, USA} featuring in addffion an N-tenninal hexahlstldine tag. Following co-transfection 

with AcNPV viral DNA, 10 independent viral isolates are derived via plaque-purification, 

amplified on sman scale and subsequently analyzed for recombinant ZAP-70 expression by 

Wesiem Blot using a commercially available anthZAP-70 antibody (Oone 2F3.1, Upstate 

Biotechnology, Lake Placid, NY, USA). Upon further ampliflcatlon of one positive recombinant 

plaque, titrated virus stocks are prepared and used for infection of Sf9 cells grown in serum-free 

SF900 II medium (Ufe Technologies, Baset, Swttzerland) under defined, optimized conditions. 

ZAP-70 protein Is Isolated from the lysate of infected Sf9 cells by affinity chromatography on a 

NI-NTAcolumn {Qiagen, Basel, swttzerland). 

Recombinant His-tagged ZM'-70 Is also available from PanVera LLC, Madison. Wisconsin, 

USA. 

LAT-11 (llnker for activation ofT cell): The biotlnylated peptide LAT-11 (Biotlo­

EEGAPDYENLQELN) used as a substrate In the ZAP-70 kJnase assay ls prepared in analogy to 

known methods of peptide synthesis. TheN-a Fmoc group of Fmoc-Asn(Trt)-oxymethyl-4-

phenoxymethyl-co{polystyrane-1 o/o--<livinyl-benzene }, content of Asn approx.. 0.5 mmol/g, is 

deaved using piperidine, 20% In DMF. Four equiValents per amino-group of Fmoc-amino acid 

protected in their side chains [Asp(OtBu), Glu(OtBu), A.sn(Jrt), Gln(Jrt} and Tyr(tBu)J are 

coupled using DIPCDI and HOSt in DMF. After complete assembly of the peptide chain the 

terminal Fmoo-protectlng group is removed with piperidine In DMF as before. L(+)-blotinyl­

amlnohexanolc acid is then coupled to the terminal amino group using DIPCDI and HOBt in 

DMF ustng four equivalents of the reagents for four days at RT. The peptide is cleaved from the 

resin support and all side-chain protecting groups are simultaneously removed by using a 

reagent consisting of 5% doclecyfmethylsulflde and 5% water in TFA for two hours at RT. Resin 

particles are fittered off, washed wl1h 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 a gradient of 

acetonitrile tn 2% aqueous phosphoric acid. Fractions containing the pure compound are 
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collected, filtered through an anion-exchange resin (Btorad. AG4-X4 acetate form) and 

lyophilized to give the title compound. MS; 1958.0 (M-Hr1 

Example 56: Anchoraqe-Jndeoondent tumor cell growth assay 

Mouse mammary carcinoma 4T1 cells (5 x 10~ are plated in 96-wen Ultra low Attachment 

plates (#3474, Coming Inc.) In 100 1-li- of Dulbecco's modffie<:l eagle medium containing 10% 

FBS. Cells are cultured for 2 h and inhibitors are added at various concentrations in a final 

concentration of 0.1% DMSO. After 45 h, cell growth is assayed with the cell counting kit-8 

(Wako Pure Chemical), which uses a water soluble tetrazolium salt WST8. Twenty }-1L of the 

reagent Is added into each well and cells are further cultured for 2 h. The optical density is 

measured at 450 nm. The coocentration of compound causing 50% inhlbltlon of growth Is 

determined. 

Example 59 In vivo activity In the nude mouse xenograft model: 

female or male BALB/c nude mice {&-8 weeks old, Charles River Japan, Inc., Yokohama, 

Japan) are kept under sterile condlt:ioos with water and feed ad libitum. Tumours are induced 

by subcutaneous injection of tumour cells (human epithelial cell line MIA PaGa-2; European 

Collection of Cell Cultures (ECACC), SaHsbury, Wiltshire, UK. Catalogue Number 85062806; 

cell line from a 65 year old Caucasian male; undifferentiated human pancreatic carcinoma cell 

line) Into left or right flank of mice under Forene• anaesthesia (Abbott Japan Co .. ltd., Tokyo, 

Japan). Treatment with the test compound is started when the mean tumor volumes reached 

approximately 100 mms_ Tumour growth Is measured two times per week and 1 day after the 

last treatment by determining the length of two perpendicular axis. The tumour volumes are 

calculated in accordance with pubfiShed melhods {see Evans et al., BOt. J. Cancer~ 466-6, 

1982}. The antl-turoour efficacy Is determined as the mean Increase in tumour volume of the 

treated animals divided by ttl a mean increase In tumour volume of the untreated animals 

(controls) and, after multipUca1lon by 100, is expressed as delta TIC J%]. Tumour regression Is 

reported as the mean changes of tumor volume of the treated animals divided by the mean 

tumor volume at start of treatment and, after multlpllcation by 1 00, Is expressed as regression 

{%]. The test compound is orally administered daily with or without drug holidays. 
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As an alternative to cell line M lA PaCa-2, another cell line may also be used In the same 

manner. for example: 

-the 4T1 breast carcinoma cell nne (ATCC Number CRL-2539; see also carn::er. 88(12 Supple). 

2979-2988, 2000) with female BALB/c mice (Injection Into mammary fat pad). 

On the basis of these studies, a compound of formula I according to the Invention shows 

therapeutic efficacy especially against proi'rferative diseases responsive to an Inhibition of a 

tyrosine kinase. 

Example 60: Tablets 

Tablets oomplising 50 mg of active Ingredient, tor example ooe of the compounds of formula I 

described In Examples 1 to 131, and having the following composition are prepared in 

customary manner: 

eorrioosltion: 

active ingredient 50mg 

wheat starch 150mg 

lactose 125 rng 

collo!dal sincic acid 12..5 mg 

talc 22.5 mg 

magnesium stearate 2..5 mg 

Total: 362.5 mg 

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 sieve. A further portion of the 

wheat starch is made Into a paste, on a water bath, with five times the amount of water and the 

powder mixture is kneaded with the paste until a sflghtfy plastic mass Is obtained. 

The plastic mass is pressed through a sieve of about 3 rnm mesh size and dried, and the 

resulting dry granules are again forced through a sieve. Then the remalnder of the wheat 

starch, the talc and the magnesium stearate are mixed in and the mixture Is compressed to 

fonm tablets weighing 145 mg and having a breaking notch. 
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Example 61: Soft Capsules 

5{)00 soft gelatin capsules comprising each 50 mg of active ingredient. for example one of the 

compounds of formula 1 described in Examples 1 to 131, are prepared in·cuslomary manner: 

Composition: 

actlvs Ingredient 

Lauroglykol 

250g 

2 litres 

Preparation: The pulverized active ingrecfient Is suspended In Lauroglykol® {propylene glycol 

laurate, Gattefosse S.A.. Saint Priest, France) and ground in a wet pulverizer to a particle size 

of approx. 1 to 3 ,..m. 0.419 g portions of the mixture are then dispensed into soft gelatin 

capsules using a capsule-filling machine. 
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BiolQgical results: 
T 

Exampl FA Pho Growt Cell IGF-

e KIC50(nM) siC500tM) h IC50 (JIM) Migration 1RIC50 (~) 
ICOO {JlM} 

1.00 140 0.7 >10 

2.00 13 1.2 
3.01 44 0.34 >10 
3.02 36 0.85 4 
3.03 9.1 0.14 0.8 
3.04 32 0.53 2 
3.05 21 0.17 2 >10 

3.06 13 0.11 2 
3.07 16 0.45 2 
3.05 74 0.3 6 
3.09 48 0.5 0.7 
3.10 52 0.95 >10 
3.11 9 0.04 0.3 0.2 
3.12 5.4 0.01 1 
3.13 58 1.7 0.6 0.74 
3.14 54 0.4 5 
3.15 7 0.02 0.8 0.94 
3.16 48 u 3 

3.17 2..8 0.03 0.2 
<0.0 

8 
3.18 130 1.5 9 
3.19 6.8 0.35 0..8 0 .1 

320 1a 0.22 0.3 
3.22 120 0.9 2 
323 36 0.39 0.5 
324 64 3.5 5 
326 22 0.3 0.3 0.81 
326 50 0 .79 2 
3.28 43 0.71 0.7 
3.29 89 0.6 >10 
3.30 69 0.6 3 
3.31 13 1.1 5 

3.32 14 0.18 0.49 
02 0.12 

8 

3.33 2..9 0.03 0.05 
0.0 0.13 

9 

3.34 7 0.1 0.24 
0.1 <0.0 

3 8 
3.36 13 0.02 0.17 0.8 3.55 
3.36 43 1.8 2.8 
3.37 39 1.1 2.6 
3 .38 64 1.7 3.8 
3.39 2 0.02 0.03 0 .09 

3.40 9 >10 0.9 
3_41 22 >10 0.43 
3.42 2.9 0.35 0.3 
3.43 6.6 0.2 0.11 0.27 

3.44 11 0.05 0.09 0.09 
3.45 0 .9 O.Q2 0.02 
3.46 4 0.1 0.18 0.3 
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3.47 1 0.1 0.06 
3.48 7 0.07 0.3 021 
3.49 39 10 0.39 
3.50 13 0 .12 1 1.19 
3.51 29 0.2 0.4 0.41 
3.52 29 0.42 2 
3.53 6 0.07 0.21 

3.54 0.9 0.01 0.07 
<0.0 

8 
3.55 34 >10 3 
3.56 28 0.53 0.15 
3.57 28 0.61 3 
3.58 21 0.08 0.3 0.14 
3.59 95 1.2 >10 
3.60 . 90 0.93 2 
3.61 12 10 >10 
3.62 63 >10 >10 
3.63 27 >10 >10 

3.64 5 0.13 0.7 
02 

3.65 8 0.00 0.1 0.15 
3.66 1 0.08 0.07 0.25 
3.67 6 0.38 0.39 
3.68 5.5 0..2 0.63 1 

3.69 4 0..2 0.11 
0.5 

8 
3.70 3.5 0.02 0.13 
3.71 11 0.05 0.08 
3.72 2.1 0 .11 0.06 
3.73 11 0 .03 029 1.63 
3 .74 15 0.1 0.15 
3.75 72 0.5 1.3 
3.76 15 029 1.3 0.7 
3.77 65 >10 3 
3.78 10 >10 022 
3.79 5 1.3 0.12 
3.80 12 0.2:2 0.45 5 
3.81 21 0.52 0.98 >10 
3.82 4.8 0.2 0.07 
3.63 20 0.08 0.32 0.68 
3.84 10 1 0.08 
6.00 110 0.35 5 

7.00 5 .3 0.21 0.47 0.0 0.19 
4 

7.01 4.7 0.6 0.54 0.19 
7.02 7.5 0.1 0.36 0.77 
7.03 2.9 0.3 0.39 027 
7.04 52 1 0.29 
7.05 6.2 0.3 0.2 0.25 

7 .06 17 0.8 1.09 
0.2 

5 
7.07 4.1 0.9 0.18 
7.08 8.7 0 .8 1 
7.09 8.2 1 0.85 
7.10 6.6 1 0.98 
7.11 2.5 0.6 1.2 0.77 
7.12 1.9 0.9 1 0.3 0.62 
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7.13 5.5 0.8 1.22 
7.14 7.6 0.3 0.36 0.33 
7.15 4.5 0.06 0.19 0.26 
7.16 6.4 0.2 0.42 
7.17 4.3 0.7 0.69 
7.18 6.2 0.5 0.7 
7.19 13 0.33 
7.20 2.5 >10 0.11 
7.21 3.3 >10 0.46 
722 25 0.48 
723 1.4 0.25 
724 5.1 0.09 
7.25 13 0.2 0.73 
7.25 2 >10 0.57 
7.26 4.1 0.15 
7.27 21 0.5 0.22 
7.28 34 1 0.15 
7.29 57 2 0.48 
7.30 2.1 0.3 1 
8.01 6.6 0.6 0.33 
8.02 2.4 0.5 0.99 
8.03 13 0.22 1 >10 
8.04 8 >10 1.1 
9.01 2.2 0.36 1 0.6 
9.02 15 0.5 0.81 
9.03 18 0.1 0.37 
9.04 13 0.2 0.73 
9.05 2.2 0.36 1.6 0.6 
9.06 23 3 0.4 ·o.a 
9.07 17 >10 0.26 

10.01 39 1 0.44 
10.02 26 0 .9 1.06 
10.03 23 0.9 2.4 
11 .01 9 0.7 0.85 
11 .02 4.1 0.8 0.69 
11 .03 26 0.41 0.1 
11 .04 4.3 >10 3.2 

12.01 2.5 0.09 0.4 0.2 
2 

12.02 1.6 0.05 
12.03 2.3 0.25 
12.04 1.1 0.14 
12.06 2.6 
13.01 65 0.81 

14.01 19 0.2 1.47 0.2 
8 

14.02 190 2 1.1 1 
14.03 30 10 1.01 
14.04 18 0.54 
14.05 37 >10 1 
14.06 63 10 1.11 
14.07 7.5 0.2 1.4 
15.01 15 10 0.47 
15.02 21 >10 0.66 
15.03 44 2 1.67 
16.01 44 >10 4 
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16.02 6 >10 0.6 
16.03 21 3 >10 
16.04 9.5 >10 0.92 
168 11 3 7 
16.C 28 0.9 >10 
18.01 19 >10 1.29 

19.01 <1 0.2 0.3 
0.2 

1.41 
9 

19.02 1.6 0 .13 -0.38 0.91 
19.03 <1 0.3 0.09 0.64 
19.04 1.6 0.2 0.34 0.14 

19.05 1.8 0.2 0.67 
0 .0 0 .47 

7 
19.00 5 1 0.7 
19.07 2.1 0.3 0.11 

19.08 3.2 0.03 0.4 
0.2 0.13 

9 
19.09 1.3 0.17 0.39 0.3 0 .48 
19.10 1.3 0.00 0.56 1.02 
19.11 36 >10 2 
19.12 9 >10 0.7 0.63 
19.13 2.5 0.3 1.1 
19.14 2.6 0.4 1.13 0.44 
19.16 3.1 0 .5 0.36 
19.16 2..3 0.7 1.1 
19.17 1 >10 0.17 
19.18 7 0.13 0.87 
19.19 5.7 0.4 
19.20 1.6 0.03 0.07 0.23 
19.21 84 >10 1.71 
19.22 3.4 0.12 0.51 
19.23 6 .4 0.7 0.71 
19.24 1.8 0.05 0.12 
19.25 7.2 1 0.49 0.24 
19.26 6.1 0.1 0.3 
19.27 1.5 0.3 0.4 
19.28 4.8 0.1 0.12 0..3 0.46 
19.29 1.9 
19.30 <1 0.00 0.1 
19.31 1.8 0..4 0.38 
19.32 1.4 0.2 0.31 

0.3 0.18 
. . 0.2 

0.7 20.01 10 5 

20.02 9 0.12 0.17 
0.7 0.52 5 

20.03 42 0.4 2..5 2.78 
20.04 23 0.58 1.9 
20.05 6.8 0 .87 1.46 
20.06 5 0 .36 0.14 49 
20.07 3 0.1 0.05 0.38 

20.08 6.6 0 .17 0.05 
0.2 

9 
20.09 2 0.3 0.01 
20.10 2 0.1 0.02 
20.11 26 2 0.4 
20.12 9.5 
20.13 6.3 0.04 
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20.14 33 0.32 
20.15 14 0.4 0.97 0.3 
20.16 7.5 0.06 
20.17 2 0.14 
20.18 15 0.81 
20.19 28 0.21 

20.20 
2 

3.1 0.1 

20.21 26 3 0.68 
20.22 8 >10 0.19 
2023 30 0.49 3 
20.24 19 0.48 2 
20.25 6.2 0.21 0.06 
20.26 5.3 0.76 027 
20.27 12 0.85 0.05 0.29 
20.28 9.2 0.17 0.06 0.42 

20.29 6.1 0.2 0.05 0.31 
20.30 7.6 0.3 0 .08 0.67 

20.31 39 0.5 
20.32 13 0.11 
20.33 2.5 0.38 
20.34 13 1 0 .12 
20.35 8.7 0.09 0.09 0.15 
21.01 1 0.07 0.19 0.47 
21 .02 8.5 0.33 >10 
21.03 1.7 0.3 0.3 
21.04 1.8 0.05 0.3 
22.01 43 >10 >10 
22.02 26 1 3 
22.03 6.6 0.09 0.15 0.26 

23.01 3.4 0.6 0.2 
0.6 0.53 

3 
23.02 1.5 0.2 0..4 0.8 
23.03 1.7 1 1.12 0.82 
23.04 1.2 0.9 1.07 0.6 
23.05 1.9 >10 0.59 
23.06 16 1 0.57 
23.07 2.1 . J 0.64 
23.08 6.7 0.3 0.49 
23.09 2.1 0.2 0.28 
24.01 3.6 0.11 0.44 0.05 
24.0'2 2.1 0.5 0.11 0.39 
24.03 1 0.3 1.08 
2.5.01 8.6 3 1 
25.02 3 0.4 0.13 0.64 
2:6.01 4.4 0.05 0 .35 0.29 

26.02 1.9 0.03 0.12 0 .0 0.39 
9 

28.03 1.4 0.1 0 .13 0.23 

26.04 4.9 0.05 0.43 
0.2 1.16 

9 
26.05 2.1 0.09 0.23 1.5 
26.06 4.4 0.1 0.35 
26.07 11 0.5 0 .96 
26.08 2.9 0.01 0.18 
26.09 2.3 0 .04 0.22 
26.10 2 O.o1 0.14 
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26.11 4.4 0.4 0.78 0.5 
26.12 3 .7 0.2 0 .19 
26.13 1.6 0.2 0.44 
26.14 5 0.19 
26.15 6.9 1.2 0.06 0.07 
26.16 9 0.32 2 

26.17 11 0.3 0.1 
02 

6 
26.18 1.3 6 1.17 
26.19 9.2 0.43 0.79 
26.20 10 0.14 0.22 0.6 0 .49 

26.21 1.1 0.1 0.49 
26.22 <1 0.1 0 .28 
26.23 1.4 0.3 0.09 0.3 0.18 
26.24 1 0.5 0.48 0.9 
2625 <1 0.6 0.73 0.3 
26.26 1.9 0.2 0.07 0.34 
26.27 4.8 0.6 1.49 
26.28 2.1 0.5 1.52 

26.29 <1 0.31 0.26 
26.30 4.4 1 0.76 
26.31 2 0.3 0.16 
26.32 1.6 0.05 0.8 

26.33 4 0.06 
0.2 

3 

26.34 7 0.1 
0.2 

5 
26.35 4..5 0.05 0.3 

26.36 1.9 0.07 
0.0 

9 
26.37 <1 
26.38 <1 
26.39 3.1 
27.o1 14 0.06 0.47 
27.02 5.1 0.5 1.1 
27.03 6.3 >10 0.56 
27.04 11 0.1 0.27 
27.05 82 0.04 0.3 
27.06 1 0.08 0.31 
27.07 5-5 2 0.57 
27.08 9.3 0.6 0.75 
27.09 42 0.5 0.36 
28.01 12 0.3 0.46 0.3 

26.02 1.9 0.08 0.44 3.71 
.21!.03 7 .4 0.07 0.29 
28.04 7..5 0.3 0.3 
28.05 6.7 0.1 0.12 1.39 
28.06 17 0 .6 0.56 
28.07 47 . 3 >10 
28.08 4.6 0 .4 0.37 
28.09 3.1 0.5 0.36 
28.10 20 3 1.85 
28.11 4.2 0.5 0.63 
28.12 3.2 0.3 0.43 0.1 

28.13 7.8 0.1 0.65 
0.2 

9 
28.14 3 0.1 1.44 
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28.15 10 0.5 0.69 
28.16 11 0.11 1 . 0.6 
28.17 15 0.16 1.9 
28.18 9.1 >10 2.03 
28.19 3.7 0.5 0.14 
28.20 4.4 2 0.4 
28.21 1.3 0.1 0.23 
28.22 1.3 0.1 0.3 
28.23 5.9 0.5 0.28 
28.24 2.9 0.2 0.09 2.57 
28.25 3.9 0.04 0.13 
28.25 6.6 0.2 0.57 
28.27 2.4 0.3 0.42 0.5 
2828 5.2 0.4 0.52 1 
28.29 11 0.4 0.36 
28.30 2.3 0.9 0.11 
28.31 7.4 0.06 1.06 
29.01 13 0.7 2.2 0.09 
29.02 3.3 0.7 1.1 
29.03 5.6 0.1 0.99 
30.01 22 0.2 0.89 
30.02 12 02 0.47 
30.03 19 0.5 0.~ 
30.04 25 0.3 0.99 
30.05 8.5 2 0.29 
30.06 15 1 1.03 
30.07 8.8 0.6 0.47 
31.01 30 >10 1.6 
31.02 31 0.28 0.29 0.42 
32.01 4.1 0.1 0.29 
32.02 5.9 0.05 0.37 0.12 
33.01 2.5 0.08 0.25 
33.02 5.2 0.06 0.25 0.1 
34,01 a 0.1 0.37 0.28 
34.02 11 0.08 1.17 
34.03 33 0.19 2.25 
34.04 13 >10 1.22 
34.05 51 0.36 5.1 
34.06 14 >10 3 
34.07 27 >10 2.7 
34.08 8.7 >10 1.9 
35.01 6.8 >10 1.43 
35.02 6.1 0.7 0.23 

51.00 8.1 
O.Q1 0.19 0.2 

3 

52.00 13 0.2 0.41 
<0.0 

8 
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CLAIMS 

(I) 

wherein 

each ofR0
, R1, and R2 independently is hydrogen, -S(O)o-zNR1zRI3, -S(O)o-2RI3, 

-NRizS(O)o-zRI3 or -C(O)NR12R13; 

R3 is -S(O)o-2RI3 or -C(O)NR12Ru; 

wherein R12 is selected from hydrogen and C1-6alkyl; and Ru is selected from hydrogen, C1_ 

6alkyl and c3-12cycloalkyl; 

R4 is hydrogen; 

each ofR5 and R6 independently is hydrogen or halogen; and 

each ofR7
, R8

, R9
, and R 10 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, 

-XR11, -C(O)R11 or -OXR11; wherein X is a bond, methylene or ethylene; R 11 is selected 

from piperazinyl, piperidinyl, pyrrolidinyl, morpholino, azepanyl and 1 ,4-dioxa-8-aza­

spiro[ 4.5]dec-8-yl; wherein R11 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 R7
, R8 and R9 independently of each other can also be hydrogen; 

A is C; or salts thereof 

2_ A compound of f01mula I according to claim 1, wherein 
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each ofR0 or R2 independently is hydrogen; 

R1 is hydrogen; and 
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R3 is selected from propyl-sulfonyl, ethyl-amino-carbonyl, cyclohexyl-sulfonyl, and isopropyl­

sulfonyl. 

3. A phru.maceutical composition comprising a compound according to claim 1, as 

active ingredient together with one or more phru.maceutically acceptable diluents or carriers. 

4. A combination comprising a therapeutically effective amount of a compound 

according to claim 1 and one or more fmther 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 
R' ..... N'y;-'N~ 

1 II __:_i_R, 
NY 2 

HND 
I ;:-(R'3)n· 

// I' 

in which: 

n' is selected from 1 and 2; 

R' 1 is selected from phenyl, pyridinyl, py:razolyl and pyiimidinyl; wherein the phenyl, 

pyridinyl, py:razolyl and pyrimidinyl of R' 1 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' 4, -C(O)R' 4 and -OX'R' 4 ; 

wherein X' is a bond, methylene or ethylene; R'4 is selected from piperazinyl, piperidinyl, 

py:r:rolidinyl, morpholino, azepanyl and 1 ,4-dioxa-8-aza-spiro[ 4.5]dec-8-yl; wherein R' 4 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-py:r:rolidin-1-yl, py:r:rolidinyl, py:r:rolidinyl­

methyl, piperidinyl optionally substituted with methyl or ethyl, morpholino, dimethylamino, 

dimethylamino-propyl-amino, methyl-amino and ethyl-amino. 
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R' 2 is selected from hydrogen and halo; 

R'3 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 

CJX: I N 

I 0 HN NANH 
~~I I (J .. 

wherein Rx is 

() 
0 

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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