-t- 2, A-PYRIM DI NEDI AM NES USEFUL | N THE TREATMENT OF NEOPLASTI C DI SEASES,

| NFLAMVATORY AND | MMUNE SYSTEM DI SORDERS. The present invention relates to
t he use novel pyrimdine derivatives, the certian novel pyrimdine
derivatives, to processes for their production, their use as pharnaceutical s
and to pharmaceutical conpositions conprising them More particularly the
present invention provides in a first aspect, the use of a conpound of
formrulal RRE R RN R I NN3RH R'(r) wherein Ris selected from
Ca, oaryl, Cr,aheteroaryl, C3.,2cycloal kyl and C3., heterocycl oal kyl ; each of
R, R, R2,and R3 independently is hydrogen, C, -Csal kyl, CZ-Caal kenyl, >
C5al ki nyl . C3;4-GarmuboEPk ) INES, BSERCY duatHey rigar@aal ky | NEoebasTIarnusensmBaal kyl
hydr oxyC, - Ce aiipMMATORY 2BRatMMONy GYSTRRPRSIRDERGY noC, - Caal kyt, hal oC, - Caal kyi ,
unsubstituted or substituted C5- C ,aaryl, unsubstituted or substituted 5 or

6 menber ed - ; L $d Evri i fromN,
0 and S, nydfoszorEnrIERlS G e v G BT QR ol oxy.
hal oC, - Caal Ryieyding denivetives: otnseressesfoiber ppdueliogsthelr bps/asphammaraulicgis and to
bstitut | ; , bstituted bstituted
unsubstitu @%ﬁ%ﬁ%%ﬁ,&%ﬂ %@,{,ﬁ&e%[?%y or unsubstituted or substitute

het er ocydyl Xy, unsubsti substituted am no, C, -Caal kylthi o,
C, -Csal kyl sul fnyl, C, - C5al kyl sul fonyl, C5-C, aryl sufonyl, hal ogen, carboxy,

C, - Caal koxy, lgpgeh' : ' f ﬁbmﬁt et ued
or substit u?e su ?#gy , cyaEni’,"lﬁﬁ}nte.lrCI 8@'%?3%%{;%5%&%% ﬁ%%ko?gg% 3, of

-NR12S( O) . 2Rmaulal C(O) NR12R, 3, -C(0)R13 and -C(O OR, 3; wherein RI12 is
sel ected from hydrogen and C_gaal kyt; I_‘a;nd R' is selected from hydrogen.

C .aal kyl and C3_ R
R R3
=~ "N
i
N R
R? N N/l\N/
R H

wherein

R is selected from Ce.qpar¥l, Cs.qoheteroaryl, Caocycloatkyl and Caqoheterocycioalkyl;

each of R, R', R%,and R® independently is hydrogen, C,-Caatkyl, C,-Csatkenyl, C-Csalkinyl, Cs-
Cscycioalkyl, C;3-CscycloalkylCy-Cgalkyl, Cs-CearylCy-Cyalkyl, hydroxyC;-Cealkyl, Cy-
CealkoxyC,-Csalkyl, aminoC,-Caalkyl, haloC,-Caalkyl, unsubstituted or substituted Cs-
Coaryl, unsubstituted or substituted 5 or 6 membered heterocyclyl comprising 1, 2 or 3
hetero atoms selected from N, O and S, hydroxy, C,-Caalkoxy, hydroxyC,-Csalkoxy, Ci-
CyalkoxyC;-Ceatkoxy, haloC,-Cealkoxy, unsubstituted or substituted Cs-CearylCs-Caalkoxy,
unsubstituted or substituted heterocyclyloxy, or unsubstituted or substituted heterocyciyiC,-
Csalkoxy. unsubstitued or substituted amino, C,-Csalkylithio, C,-Cyalkylsulfinyl, C;-
Cgalkylsulfonyl, Cs-Ciearylsulfonyl, halogen, carboxy, C;-Cpalkoxycarbonyl, unsubstitued or
substituted carbamoyl, unsubstitued or substituted sulfamoyl, cyano, nitro, -S(0)s s2NR 2R3,
-5{0)e 2R3, -NR125{0)o2R13, -C(OINR2R 3, —C(O)R;3 and -C(Q)OR;3; wherein Ry, is
selected from hydrogen and C,satkyl; and R,; is selected from hydrogen, Cysalkyl and Ca

N

1xcycloalkyl;

or R®and R, R' and R?, and/or R? and R’ form, together with the carbon atoms to which they
are attached, a 5 or 6 membered carbocyclic or heterocydlic ring comprising 0, 1,2 0r 3
heteroatoms selected from N, O and S;

R* is hydrogen or C;-Calkyl;



,2cydoai kyl; or Rand R. R and R2, and/or R2 and R3 form together with
the carbon atons to which they are attached, a 5 or 6 nenbered carbocyclic
or heterocyclic ring conprising O, 1, 2 or 3 heteroatons selected fromN, O
and S; R4 is hydrogen or C, -Ceal kyl; -2- each of R5 and R6 independently is
hydr ogen, C,-C3al kyl, C, -Caal koxyC, - Ceal kyl, hal oC, - Caal kyl, C, - C3al koxy,

hal ogen, carboxy, -C, - Cgal koxycarbonyl, unsubstitued or substituted
carbanoyl, cyano, or nitro; Ris unsubstifuted or substit uted by R, Re, R9,
R o, and IT (); R7, R8, RO, R o, or Ro is a substituent independently

sel ected from h dro& C -Ceal kyl, Cz- Ceal kenyl, CZ-Ceal k
C3- CBcy do&p®ty®f dydependepily © hydegenyFr- C@wb%&@lk@%ﬁm haloCy-Caaliyl,

hydr oxyC, - Cegl k:\!élkoﬁ hﬁé‘féut ed% @?—@séﬂ%xycﬁ'ﬂbrﬁ}@gns%ﬁtﬁﬂtor siiBstfdted Coal kyl ,

unsubstituted of C, oaryl, unsubstituted or substituted 5 or
6 nmenbered hé@féﬂ'@@ﬂc%ﬂo ¥ i sing 1, 2 or 3 hetero atons selected fromN,

0 and S. Wﬁh%n&edggghmlmedb;]ugrpgxggcmocgﬁah@)%(.y C, - C8al koxyC Ceal koxy,
a

hal oC, - Ce unsubstituted or substituted am noC, - Caal koxy,

unsubst i t Redts Bs. Runi9s R iacwbeiuentdagepecdentiy seireirg | fropiaysisegerns (n-Sealisd, C--
substi t ut ed b?éll@ern?ﬁb%uélﬂﬁﬁ  COL, aéalgﬂ g{cj:géioél kylS By, Lttse@,oaryl éc,,.eukylI <oxY.

het er ocydyl C unsubstl ute stituted héete
unsubsti t ued Yﬁmﬂ@m‘%ﬂm’t@dcﬁmoﬁﬂ% Gatky bamnaﬂwqwal!syi '@?"J@BW éﬁ‘ﬁﬂﬁ’%‘i‘&qt&d or

C, - Ceal kyl s ugmﬂwted @cg&@r YhsustaRdlor sﬂ%u&rt&fs's} 6 PRI heteRRYQAEN,

carboxy, C, -Ceal kyl cattwnyl, C, - Ceal koxycarbonyl, unsubstitued or
substit ut ed CABRISHIGY 2 of Grhietase efamasplestedimn N, O anskS JidrorroGi-Codlkotio, nitro,

[OXNRIZR 3, BDs CoRSS 'Cﬁ“%ﬁfc@mp*%ﬁ%%@"zﬁ?mﬁﬁm3“?'%?m
t oget her w t?f“éﬂ@fg "Hl(sﬂh@t‘ftﬁd ®ht ‘f“*?gf'% TQJE#E’G’ "ﬁs‘&?gﬁ%‘?/?'t ued
or substit ut @mhsfitutdg rﬁwra&?&@ro&ﬂ &&hmﬂdmor@ubmm_eﬂ heyaed»mgvo,@alkgorrpr i si ng
O L2 G BB R PR B g s St o .
CB. , ohet er oaCylkyltifio, CzCikyisalfiyl] Calghlkisulfonyl, Cs-Cisarylsulfonyl, heterocyclosulfonyl,
halogen, carboxy, C4~Cgalkylcatbonyl, C,-Cealkoxycarbonyl, unsubstitued or substituted
carbamoyl, unsubstitued or substituted sulfamoyl, cyano, nitro, ~S(0)ssNR 2R3, -S(O)MRQ,
“C{O)R1¢, -OXRys, “NR12XRy4, 'NR12XNR12R13' -OXNR2R¢s, -OXOR;z and =XRyy;
or two adjacent substituents on R may form together with the carbon atoms to which they are
attached, a unsubstitued or substituted 5 or 6 membered carbocyclic or heterocydlic ting
comprising 0, 1, 2 or 3 hetercatoms selected from N, O and S;
X is a bond or C,.salkylene; and
Ry, is independentiy selected from Ceg s0aryl, Cs.ioheteroaryl, Cy.y.cycloalkyl and Ca
wheterocycloalkyt;
and any aryl, heteroaryl, cycloalkyl or hetsrocycloalkyl of Ry, is optlonally substituied by 1 to 3
radicals independently selected from C,.salkyl, Ca oheterocycloalkyl-Cosalkyl optionally
substituted with C,ealkyl, - C{O)Ry2, -C{ONR;3R13, -XNR 2R3, -NR12XNR1zR¢3 and -
NR2C(O)Ry3; whersin X is a bond or C,salkylene; Rz and Ry; are independently selected
from hydrogen and C,.salkyt;
and salts thereof in the treatment of of a disease 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 treatment of said diseases, o
methods of use of such pyrimidine derivatives in the treatment of said diseases, and to
phammaceutical compositions ooniprising such pyrimidine derivatives for the treatment of said
diseases.



, ahet erocycl oal kyl ; and any aryl, heteroaryl, cydoal kyl or heterocydoal kyl
of R" is optionally substituted by I to 3 radicals independently sel ected
fromC, . eal kyl, Ca-,oheterocycl oal kyl - Codal kyl optionally substituted with
C dalkyl, - C(OR 2, -C(ONRL2R, 3, -XNR12R, g, -NRL12XNR, 2R, 3 and -
NR12C(O R, 3; wherein X is a bond or C, sal kylene; R12 and R13 are

I ndependently selected from hydrogen and C, salkyl; and salts thereof in
the treatnent of of a disease associated v tyrosi ne kinase activity of
anapl astic | ynphoma ki nase (ALK) or for the manufacture of pharnaceuti cal
conpositions for wuse in the treatnent of said diseases, as well as use in
the treatnment of said diseases, to nethods of use of such pyrimdine
derivatives in the treatnent of said diseases, and to pharmaceutica
conpositions conprising such pyrimdine derivatives for the treatnent of

sai d di s¥hsgencral3ermidhescgidheesiaiefdre and hersbdftoepreferdddyf bave vethih the conteal didhis
pref er abl av he co dlsc sure the follow ng

meani ngs, &ﬁﬁf’%@s%ﬁh‘?fﬂﬁ%e m@ég "%"ggg @{E}vﬁ%e'{'ﬁ'ga ural formis used for
compounds, salts, and the like, this Is taken to nmean also a single
conpound, ,sal t. on | ik t t re I n
comPOun. iRk gl G ARYPAPAINE! b, AL R R B 55
configuraMnchombewmbmpmuMMEﬂmay t hus be present as m xtures of isomers or
as pure Isomers, preferably as enantioner-pure diastereoners. The invention

relates al so to possible tautonmers of the conpounds of formula i. Cl-CBal kyl
denot es aAmnasinkmpétric aehboa latdmmsrnaybd present inithet(8)-8(S)eanBeS)adonfigurptian preferablyon

or " 1 pdnt LR\ hcbRIgliRRR: PR Sitelfind s 18 TRkedf o ERRTRCEr Rolsy™o! ©

seo- but y| as pyelisanyars, n prams)ﬂnanmrw;nure digstarepmans.pr opyl or i sopropyl,
ethyl or nethyl; especially nethyl, propyl or tent-butyl. C2-Ceal kenyl
denotes a an al kenyl radi cal having from2 up to 8, especially up to 5

car bon awnﬂﬁ’éf?*ﬁ@ﬁ@!ﬁoﬁpﬂsséhﬁﬂlmﬂ%@fﬂigcémpﬁ@dsquwlﬁir branched with
single or nultlple branching; preferably, Cz-Ceal kenyl is pentenyl, such as

3-nmet hyl - 2-buten--2-yl, butenyt, such as 1- or 2-
C,-Cgalkyl denotes a an alkyt radical having from 1 up to 8, especially up to 4 carbon atoms, the

radicals in questlon being either linear or branched with single or multiple branching; preferably,
Cy-Cralkyl is butyl, such as n-butyl, sec-buiyl, isobutyl, tert-butyl, propyl, such as n-propyl or
isopropyl, ethyl or methyl; especially methyl, propy! or terf-butyl.

C-Cgalkenyi denotes a an alkenyl radical having from 2 up to 8, especizally up to § carbon
atoms, the radicals in question being either linear or branched with single or multiple bl;anching;
preferably, C,-Cqalkenyl is pentenyl, such as 3-methyl-2-buten-2-yi, butenyl, such as 1- or 2-
butenyl or 2-buten-2-yl, propenyl, such as 1-propeny! or allyl, or vinyl.

CCsalkinyt 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, C-Csalkinyi is propinyl, such

as 1-propiny} or propargyl, or acetylenyl.

C3-Cseycloalkyl denotes a cycloalkyl radical having from 3 up {o 8 carbon atoms, such as
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl or cyclooctyl, preferably cyclopropy,
cyclopentyl or cyclohexyl.

C;-Csalkoxy is especially methoxy, ethoxy, isopropyloxy, or tert-buioxy.



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

CZ- Ceal kl nyl denotes a an al kinyl radical having from2 up to 8, especially
up to 5 carbon atons, the radicals in question being either |inear or
branched; preferably, CzZ-C3alkinyi is propinyl, such as 1-propinyl or
propargyl, or acetylenyl. C, -Cgcydoal kyl denotes a cycloal kyl radical having
from3 up to 8 carbon atons, such as cycl opropyl, cyclobutyl, cyclopentyl,
cydohexyl, cycloheptyl or cydooctyt, preflerably cyclopropyl cycl opentyl or
cycl ohexyi _ Cl1-Ceal koxy i s especially nethoxy, ethoxy, |sopropyloxy, or
tert-butoxy. -4- HydroxyC -C3al kyl is especially hydroxynethyl,

2- hydr oxy&jdrgkyrCeakitislespexially wmwhethwwyem%mﬂmlzk@umxyewm ally
2- hydr oxyet hoxy or 3-hydroxypropoxy. C, -Ceal koxyC, - Ceal koxy is especially
2- met hoxyet hoxy. C, - CBal koxyC, - C3al kyl is especially nethoxynethyl,

2- met hoxyK|jdigtyCRiC,akexyie sy sdduity 2-hytiikpaRdxyiop ww@mblngyfl uorine, chl ori ne,

brom ne, or iodine, especially fluorine, chlorine, brom ne.
Hal oC, - Caal kyl is preferably chloroC, -Ceal kyl or fl uoroC4 C, al kyl ,

especi al | @;-C4dINdxO-0faHaRY |s eBpecipiE-mblhogyeiehdy| . Hal oC, - Caal koxy is
preferably chloroC, - Ceal koxy or fluoroC, -CBal koxy, especially

trifluoronmethoxy. C, -Caal koxycarbonyl is especially tert-butoxycarbonyl,

[ SO- pr 0poBYCAIKIRPE-Co Rt is @spadiully ersthox9methel, Ranathoxyathpldr.2-dithaxybthi/. t ued or

substituted carbanroy{ is carbanmoyl substituted by one or two substituents
sel ected from hydrogen, C, -CsaNryt, Cz-Ceal kenyl, CZ-Caal ki nyl,

C. 3- C8cy dfialagidnyis paﬁfa-ab@,ﬂuwﬁmablkdpﬁr@. bfcmaing \dr jode; &peaially liorBeathioring, or
hydroxyC,bé_%&k Cl- Ceal koxyC, - Ceal kyl , hal oC, - Caal kyl, unsubstitued or
substi t ut C, earyl or ami noC, - Ceal kyl, or carbanoyl wherein the
substituents and the nitrogen atom of the carbanpbyl group represent a 5 or 6

rom N, 040 CF Hrerbbh IRl TRt G Bl b bR Ao anfich o

di met hy| qeentadivorpethybr opyi car banoyl , hydr oxyet hyt -

HaloC-Csalkoxy is preferably chloroC,-Cgalkoxy or fluoroCs-Csalkoxy, especially
triflucromethoxy.

C-Cpalkoxycarbonyl is especially tert-butaxycarbonyl, iso-propaxycarbonyl, methoxycarbonyt or
ethoxycarbonyl.

Unsubstitued or substituted carbamoy! is carbamoy! substituted by one or two substituents
selected from hydrogen, C;-Cealkyl, C-Csalkenyl, C»Cpalkinyl, C3-Cseycloalkyt, C;-
CecycloalkylCy-Coalkyl, Cs-CioaryiC;-Cealkyl, hydroxyC:-Caalkyl, Ci-CealkoxyCs-Cealkyl, haloC,-
Cqalkyl, unsubstitued or substituted Cs-Cyearyl, or aminoC4-Cgalkyl, or carbamoyl wherein the
substituents and the nftrogen'amm of the carbamoyl group represent a 5 or 6 membered
heterocycly! further comprising 0, 1 or 2 hetero atoms selected from N, O and S; and is
preferably carbamoyl, methylcarbamoyl, dimethylcarbamoyl, propyicarbamoyt, hydroxyethyl-
mathyl-carbamoyl, di(hydroxyethyt)carbamoy!, dimethylamincethylcarbamoyl, or
pytrolidinocarbonyl, piperidinocarbonyl, N-memylplperazmocarbonyl or morpholinocarbonyl,
espedially carbamoyl or dimethylcarbamoyl.

Unsubstitued or substituted sulfamoy! is sulfamoyl substituted by one or two substituents
selected from hydrogen, C;-Cyalkyl, C-Csalkenyl, C»-Csalkinyl, Cs-Cacycloakkyl, Ca-
Cﬂcydoalkylc‘]_cﬂa"kyls CS-C‘IOaMC'I"CaaIkyL hydmxyc'l"cﬂa!kyll C1'Caalk0xyc1'cea|kyl- halOCf'



met hyl - car banoyl , di (hydroxyet hyl ) carbanoyl, dinethyl am noet hyl car banoyl, or
pyrrolidinocarbonyl, piperidinocarbonyl, N-nethyl piperazinocarbonyl or

nmor phol i nocar bonyl, especially carbanoyl or dinethyl carbanmoyl. Unsubstitued
or substituted sul fanmoyi is sul fanoyl substituted by one or two substituents
sel ected from hydrogen, CrCaal kyl, C2-Ceal kenyl, C2-C3al ki nyl,

C3- Cocycl oal kyl, C3- Cacycl oal kyl G - Caal kyl, CsC, oaryl C, - Caal kyl,

hydr oxyC, - CBal kyl, C, - CBal koxyC, - Ceal kyl-®+hal oC, -5 Cal kyl, unsubstitued
or substituted C5-Cloaryl, or am noC, -Csaikyl, or suffanoyl wherein the
substituents and the nitrogen atom of the suffanobyl group represent a 5 or 6

][renberN edoctm nﬁ@uls%ﬂfdedfdﬁsuﬁ?m@déf;pcuoaw@ramlunbmsak*leérlemarab}? Whefs get ed
rom N, n refera sul f ano su
propy! sul F&?ﬁgme“ts I%?)P'BB 'ﬁﬁ’-FfQWB %/grouLp repisisent a orné)X]ehzbered
L r 11 f1 uor ?ﬁétlbw? |ff||a;|ﬂwkmmﬁh Oﬂd@'{B Iﬁ%&b%r’?ﬂ‘séléﬂ@ﬁmmm RaiySsatid gy |
ydr oxye - e - sulfa i roxye ul fa
pyrrolidi® bly s¢lfam ;5'%‘#‘@/ % %W@?pﬁ?ﬂygﬁé&ﬂﬁi&ﬂ??ﬂr@? 2or
nor phgl It ”?ﬁ%%@%ulf@ﬁ@@%rﬁéth;ﬁamgbtém?ﬁ%ﬂanﬂm m&hétuﬂrlﬁllﬂtafr@wuirdr?xytdﬂﬁfuit@fétﬁﬁued
or substi 0.is no. substitu one or i tuents
sel ected "F m"yﬁ% &@Sl’%éﬁpﬂy?r WEEF %E%\/’K |plpe§§m@-§fgp
C3- Cacydombimip;pe%@mj@iwd riorphdiinCeutiolsyl esp@&allﬁﬂﬂlémoﬁ-dimﬁtmmfamyl.
hydr oxyC, - C8al kyl , C, - Ceal koxyCl- Ceal kyl, hal oCl- CBal kyl , unsubstitued or

substituted Cs-Cloaryl, am noC, -Ceal kyl, acyl, e.g. fornyl,
C, - C3al kyﬁﬁwﬂsﬁm;ﬂ or SthstitGieticanyihe &raming substiuiibthykotesi fivoe sylistituents selected from

or opy! ar IRESBek e EECRET, Gebk TR acing Ctrpmaiaimih £ no,

di met hy| a@i.amyia, Hktyh hydroxyls €3k T AGalkaxpl-yCalkgt, hgloCathakyl hmeatsstiediono,

i it nyl SREHLEE Gl o SERCE (o RES L d P SR RolofBR B 1 i noet hy

g i get hyt ?Gam@atbphyio%(:@mwwwm GoPapisuifonyh sod it mmf@eﬁbhoam-ubseﬂ!Wtrm
T2 504 (irbtyefind bR ind RERXtamid H Rl vethl 4t aniRE o Biypamino,

C- Csal ko@m&w@mimwam@@mﬂmm BWW.WFDHH IhyenedLoxy, I
2t Smiﬁ“é%ﬂ% teriA G preRSfBRyiamir OBl a6 of BRIIRY. - car banoy!.

AminoC,-Caalkyl is especially aminoethyt, methylaminoethyi, dimethylaminoethyl or
dimethylaminopropyl.

Unsubstitued or substituted Cs-Cioaryl is, for example, phenyl, indenyl, indanyt, naphthyl, or
1,2,3,4-tetrahydronaphthalenyl, optionally substituted by Cy-Caalkyl, C,-CaatkoxyC,-Csalkyl,
haloC4-Caalkyl, hydroxy, C-Csatkoxy, methylenedioxy, amino, substituted amino, halogen,
carboxy, C,-Cealkoxycarbonyi, carbamoyl, sulfamoyl, cyano or nitro; preferably phenyl, tolyl,
triflucromethylphenyt, methoxyphenyl, dimethoxyphenyl, methylenedioxyphenyl, chlorophenyl or

bromophenyl, whereby the substituents may be in ortho, meta or para position, preferably meta
or para.
Cs-Cioaryloxy is especially phenoxy or methoxyphenoxy, e.g. p-methoxyphenoxy.

Cs-CyparylC,-Coalkyl is espedially benzyl or 2-phenylethyl.

Cs-Cy0aryiC,-Caalkoxy is especially benzyloxy or 2-phenylethoxy.



trlfluoronmet ylphenyl, methoxyphenyl, dinmethoxyphenyl, nethyl enedi oxyphenyl,
chl or ophenyl or bronophenyl, whereby the substituents may be in ortho, neta
or para position, preferably meta or para. C5-Clearyloxy is especially
phenoxy or met hoxyphenoxy, e.g. p-nethoxyphenoxy. Cs-d oarylC, -Ceal kyl is
especially benzyl or 2-phenylethyl  CsCsoaryl C, -Ceal koxy is especially
benzyl oxy or 2-phenyl et hoxy. -6- Unsubstitued or substituted 5 or 6 nenbered
het erocyclyl conprising 1, 2 or 3 hetero@tons selected fromN, 0 and S nay
be unsaturated, partially unsaturated or saturated, and further condensed
to a benzo group or a 5 or 6 nembered heterocyclyl group, and may be bound

through a r | | yl,
pyrrolidi nyﬁﬁﬁmgﬁﬁlﬁwgﬁii@me azol yr%t E’fyda‘fws?’r | 2?{)&% HéterolaRSHS
benzotri a@@iegtad from Na@@yﬂ S wmatwﬁmamauy unsat@atﬁqhqséﬁtu@m and further
1,2,3,4-1 pu”gﬁ# Rolgilp orrymre ﬁﬂéhvben%\ﬁrﬂe@ meyra%a'rﬁaybe?ouna

pi perazi ny oxazol yl', 1soXa

t hi azol yl mr@@tz@hﬁﬁe&nrﬁ carlagmﬁimazwﬁ., foawm%mdﬂy wgpiyly PY'TO"QJIBMZW'%@M
lgdﬂ%‘yl(fiétrazg}r dvK QusnGiyf: lodbiiny(1-

consi dere

Caalkoxycﬁecea1koxy, hafg%l CEaIk I droxy, am no, substituted am no,

Cl- Csal koi52;3ﬁ'£ﬁt@5§ﬁr°q uipgling Riper m'mm SxiesiFly pipetazings Burioyl Jatezivyhy | |
car bamoy| gxdzbnf Sseixkiy, Imaaﬁa«;gr&nz&h@ Of; u@shhaua%%dlﬁz&mtltuted

5 or 6 nembered hetérocyctyl as | ned IS para rap menber ed

het er ocy dpHbgitusnts egisiferasiAse %&E'W&WPXMGrWYht%T% E‘@’I‘%t%ﬂ'kﬂr Gm N Q and
S and | & ARA00I-BlLMod LC:aRYE fiftrbd), Bitino, Bustikddafi

N-net hylim dazol enzi m dazol y S- di 0xOi sot h| azdi d| n peri
4- acet y| aff"REP, ﬁwm@%ﬁﬁﬁgﬁ’m? W‘ﬁ%’%’f’@‘Pﬁ'@ﬁf""ﬂ@f%ﬂ’yl
ﬁcéampl Fﬁf lhri%)ﬁbstzt@éd)@* Subbtitlted 5 d#ﬁ:i‘ﬁérhbdr@di ﬁ&éﬁi:yd&m |as d@ﬁlﬁéﬁm this paragraph 5 orfli

ydr oxye raz rpor.phol ii i 0 C Xy
or sul fol E%V&’gr&j‘%@w g’f%gt"lqr&t@ﬁe’ﬂ@@?%ﬁi%q‘?ﬂ@@% ﬁ’eﬁ'@gcycl y
has the rrammsmgpasawdmcbyabw pyaodlitong, ﬂﬁclmlyal\l—l’y‘:ethylmudaaotyl benz:mtdazolyl

con koxy, SrEverrfiediting PSSl dtoner Bl AL b 1

2- pyr r ol i pipertdiridpdperidyl, &wmoplpeﬂdthmdlmwj N-methylpiperazinyl, N—(2-

?re Pﬁ;?g%‘@f@%ﬁ@@gﬁeﬁ%@ W@@[ %1%5% f?.é\%gg%ﬂﬁﬁé/doﬁew or suffolanyl.

In unsubstituted or substituted heterocyclyloxy, heterocyclyl has the meaning as defined above,
and is especially N-methyi-4-piperidyloxy. In unsubstituted or substituted heterocyclylCs-
Caalkoxy, heterocyciyl has the meaning as defined above, and is especially 2-pyrrolidinoethoxy,
2-morpholinoethoxy, 3-morpholinopropoxy, 1-methyl-piperidin-3-yimethoxy, 3-(N-
methylpiperazino)propoxy or 2-(1-midazolyl)ethoxy.

In a 5 or 6 membered carbocyclic or heterocydlic ring comprising 0, 1, 2 or 3 heteroatoms
selected from N, O and 8, and formed by two adjacent substituents together with the benzene
ring, the ring may be further substituted, e.g. by C;-Cgalkyl, C;-Csalkoxy, haloCy-Cgalkyi,
hydroxy, amino, substifuted amino, C4-Cgalikoxy, halogen, carboxy, Cs-Csaltkoxycarbonyl,
carbamoyl, cyano, or oxo. The twe adjacent substituents forming such a ring are preferably
propylene, bitylene, 1-aza-2-propylidene, 3-aza-1-propylidene, 1,2-diaza-2-propylidene, 2,3-
diaza-1-propylidene, 1-oxapropylene, 1-oxapropylidene, methylenedioxy, difluoromethyiene-
dioxy, 2-aza-1-oxopropylene, 2-aza-2-tnethyl-1-oxopropylene, 1-aza-2-oxopropylene, 2-aza-1,1-
dioxo-1-thiapropylene or the comesponding butylene derivatives forming a 6 membered ring.

Salts are especially the pharmaceutically acceptable salts of compounds of formuia 1.



In a 5 or 6 menbered carbocydic or heterocyclic ring conprising O, 1, 2 or 3
lieteroatons selected fromN, 0 and S, and fornmed by two adj acent
substituents together with the benzene ring, the ring may be further
substituted, e.g. by Cl-Csal kyl, Cl-Ceal koxy, hal oCl-Csal kyl, hydroxy,

am no, substituted am no, Cl-Csal koxy, hal ogen, carboxy,

Cl- Csal koxycar bonyt, carbanoyl, cyan, ot, oxo. The two adj acent substituents
form ng such a ring are preferably propylene, butylene,

1-aza- 2-propyl i dene, 3-aza-I|-propylidene, 1,2-diaza-2-propylidene, 2, 3-

di aza- 1- propyl i dene, 1-oxapropyl ene, 1-oxapropylidene, nethyl enedi oxy,

di fl uor onet hyi ene- di oxy, 2-aza-i-0xopropyl ene,

2-aza- 2- Nﬁaé}y_l'a k3 SPY rf‘é}gm B gggmga?aggﬁ{)%l;gﬁﬁ a&co]{i(t)?P anic a 5

di oxo- 1-t hrapropylene or the c rfespon rlvatlves

menber ed adidy frompmpoundsofdepuds bwitya basic piltegarcatens ensiclally ﬁ@cﬁ@ptrameem

of conpo f t%"ﬂlﬁﬁ n@l&rih t d
addi t rgn é&gﬁ;&i}le s(r'ae era lﬂle in zqan sfﬁ?% f%rr gfeohﬁgégen é@?sd?sa?@g ﬁxdgg%%ﬁands
of f or mul acid, sifi mgspmsﬁmmﬁjidq ttahhmagw@en 5 |ge, forexamelenearbotieal | v
accept abl &Jgghé{ﬁo e, sHfbriS stk SeR! for é‘énﬂa‘ie Qée%c a&ﬁr ﬁm&'a%ad BahasieBciac ds,

such as h ric acid, sulfuric aci |c add! "Sui t abl e’
organi c neie acids dndesanaiadd, divsplispadid, lagtic a%dglﬁ'ﬁﬁﬁﬁ@d shGFinisacid, adipic acid,
sul farni chieiidsoid fs8berfX RN hoelaie BEUCmaRd £hid, BIrRIRL BKCciffe!ddid, mirdHide, ichths

decanoi c add dodecanoi ¢ add, al CO|IC acid, lactic acid, fumaric acid,

succi ni ¢ Yetagric agH o aspagic acid, ﬁﬁ'ﬁmﬁ%d hydreymalieacid, rmetlyimaleis 868% acid, nalic

add, tart@tichesitdcarbbiit aaecadamaﬁfana&rsde}ﬁc aé&'%nﬁﬁc aah Lgaaegre agigl 4. or
aspartic acid, maleic acjd, hydroxymateiC, aci d, 3/ leic acid,

cydohex arfiRinpsAlicyfic aeidgpithalic AgidyRhrriyiacelic a5 yand IsERaRHcacih fppthane- or
salicyll Iahac&isuafémcaeiun@aydmwdﬁeaﬂﬁmcmﬁh%hﬁwdchnsmﬁiﬁwad&emﬁomc

mandel i ¢ ac¢ CI d, ane ane fopi c ,aci

2- hydr oxmgd@h&?@ QE'FG“" h‘ W'?"%TF’@H'F?"H‘&XM%%E%SUI f oni c
acid, ﬁ lrra@ﬂ‘ub ylbaizen@ublf ﬁleaugdmmsuﬂurﬁaﬁﬂpﬂhﬁaimeadﬁsﬁt{e&ﬁsmf ladid, B-, -3- or
4- net hyl benzenesul f oni et sulfuric aci

dodecyl subparenRitane 3. Bierne Nooti peltpiopyEriitBmig 2. o plner Risgof o

N- pr opyt -axids{ sushcasastetbicacidot her orgam c protonic aci ds such as ascor b| c
acid. For isolation or purification purposes It is also possible to use

phar maceutical |y unacceptable salts, for exanple picrates or perchlorates.
For t her dfoe igolation ecpurifichion[pugroses it i alsmpdsgible to use pharmaceutically unacceptable

salts, for exampie picrates or perchlorates. For therapeutic use, only pharmaceutically
acceplable salts or free compounds are employed (where applicable in the form of
pharmaceutical preparations), and these are therefore preferred.

In view of the close relationship between the novel compounds in free form and those in the
form of their salts, including those salts that can be used as intermediates, for exampie in the
purification 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 compounds of formula 1 have vaiuable pharmacological properties, as described
hereinbefore and hereinafter.

In formula 1 the following significances are preferred independently, collectively or in any
combination or sub-combination. R is Cgqearyl, Csicheteroaryl, Csyzcycloalkyl or C5
sheterocycloalkyl, preferably R is



acceptable salts or free conpounds are enpl oyed (where applicable in the
formof pharmaceutical preparations), and these are therefore preferred. In
view of the dose rel ationship between the novel conpounds In free form and
those in the formof their salts, including those salts that can be used as
Internedi ates, for exanple in the purification or identification of the
novel conpounds any reference to the free conpounds hereinbefore and
hereinafter is to be understood as refer®fi-ng al so to the corresponding
salts, as appropriate and expedi ent The conpounds of fornmula | have
valuable phar macol ogi cal properties, as described hereinbefore and
hereinafter. In formula I the follomﬁng Rrgni fi cances are preferred

i ndependent |y, collectively or ggy C i ngtion or sub-conbination, Ris
C& oaryl, C5,oheteroaryl, Cs. chd ~" lohet er ocydoal kyt,
preferably Ris -8- R7 | Ra ~Di RB qu wherein R7, R8, R9, R o, or

R ,0 are as defined above; In each of tYwe4#&l] ow ng S|gn|ficances A Dor E
is Cor Nbut AA° Dand E may not all be N, pF%ferany A Dor Eis C (a)
each of R or R2 independently is hydrogemgC, - Cgal kyl, e.g. nethyl, ethyl or
| sopropyl, hydroxyC, - Caalkyl e. g. hydroxyethyl or hydroxybutyl

hal oC, - C, WQ{WRweRg Rs.tRio.erLﬂ)mmﬁﬁ%ﬁﬂedah@\@bst ituted or substituted

C5- G aryly r@c@ ;ﬁwg ed 5 or
6 member el eI(:aet er ocyc‘?%"na rsi ng MHE?%%rﬁgﬂ%%ﬁ@d giﬂ‘a c eaﬁﬁ!(b)mm N,
and S, e. @'Efqﬁlﬂspﬁd?ph Is Qi peri di no, piperazino or N-met hyI pi pera2| rw,

C, -Ceal k 2 eRIcoA
0 ﬁ?ﬁ‘gmﬁﬁ ﬂgéﬂend%ﬁmém%élﬁ @‘un%hﬁé fut I?ror su stltut ed

trifluor aryl phenoxy,
het er ocycl yIMV’%r@aﬁimm M"ﬂw Yher Bydgaxpauyl, h3|001-Csalkyl, e.g. trifluoromethyt,
unsubstituted or substituted Cs-Cijcaryl, e.g. phenyl or methoxyphenyl, unsubstituted or

substituted 5 or 8 membered heterocyclyl comprising 1 or 2 hetero atoms selected from N,
O and S, e.g. morpholino, piperidino, piperazino or N-methyipiperazino, C,-Cyalkoxy, e.g.
methoxy, ethoxy or isopropoxy, haloCy-Csalkoxy, e.g. trifluoromethoxy, Cs-Ciearyloxy, e.g.
phenoxy, unsubstituted or substituted heterocyclyloxy, e.g. 1-methyl-4-piperidyloxy,
unsubstituted or substituted heterocyclylC,-Cgalkoxy, e.q9. 2-(1-imidazolyfethoxy, 3-
morpholinopropoxy or 2-morpholinoethoxy, unsubstituted or substituted amino, e.g.
methylamino, dimethylamino or acelylamino, C,-Cealkylsulfonyl, e.g. methylsulfonyl,
halogen, e.g. fluoro or chioro, unsubstituted or substituted carbamoyl, e.g.
cyclohexylcarbamoyl, piperidinocarbonyl, piperazinocarbonyl, N-methylpiperazinocarbenyl
or morpholinocarbonyl, unsubstituted or substituted sulfamow, e.g. sulfamoyl,
rmethyisulfamoyl or dimethyisulfamoyl; preferably hydrogen, piperazino, N-methylipiperazino
or 1-methyl-4-piperidyloxy, -8(0)e.2NR 2R3, ~5(0).2R13, “NR128(0O)p.2R13, “C{ONR;2R4a, and
-C(O)OR3in particular hydrogen;

{b) R'is hydrogen, C,-Csalkyl, e.g. methyl, ethyl or isopropyl, hydroxyC,-Czalkyl, e.g.
hydroxyethyl or hydroxybutyl, haloC,-Csalkyl, e.g. triftuoromethyl, unsubstituted or
substituted Cs-Cqoaryl, e.g. phenyl or methoxyphenyl, unsubstituted or substituted 5 or 6
membered heterocyclyl comprising 1 or 2 hetero atoms selecled from N, O and S, e.g.
morpholino, piperidino, piperazino or N-methylpiperazino, C,-Cgalkoxy, e.g. methoxy,
ethoxy or isopropoxy, haloC-Cgalkoxy, e.g. trifluoromethoxy, Cs-Csoaryloxy, e.g. phenoxy,
unsubstituted or substituted heterocyclyloxy, e.g. 1-methyl-4-piperidyloxy, unsubstituted or
substituted heterocyciyiC,-Cgalkoxy, e.g. 2-{1-imidazolyl)ethoxy, 3-merpholinopropoxy or 2-
morpholinoethoxy, unsubstituted or substituted amino, e.g. methylamino, dimethylamino or
acetylamino, C-Cealkyisulfonyl, e.g. methylsulfonyl, halogen, e.g. fluoro or chloro,



unsubstituted or substituted heterocydyl C1-Ceal koxy, e.g.

2-(1-im dazol yl ) ethoxy, 3- norpholinopropoxy or 2-norpholinoethoxy,
unsubstituted or substituted am no, e.g. nethylam no, dinethylam no or
acetylamo, Cr-C al kylsutfonyl, e.g. nethylsulfonyl, halogen, e.g. fluoro
or chkxo, unsubslituted or substituted carbanoyl, e.g. cycl ohexyl carbanoyl,
pi peri di nocar bonyl, piperazi nocarbonyl, N nethylpiperazi nocarbonyl or

mor phol i nocar bonyl, unsubstituted or sub&tituted suffanoyl, e.g. sulfanoyl,
met hyl sul f anoyl or di nmet hyl sul fanoyl; preferably hydrogen, piperazino,

N- et hyl pi perazi no or 1-nethy|-4-piperidy|oxy, -S(O6NR12R13, -S(O R, J,

- Nhag( O mRar%ubsétKGﬁﬁtlem sttiU%ﬂt&tedad%ﬁ]amcﬁ}{,@% SRylB@bamey) ;ii;ﬁehrhgfdlme L bl) le
i s hydrogen, | a me e S ydr ox al ky
e g, hyar oxgBmghoararyk RRotHippeezg ?38'5@%‘90% Wit

unsugst I tut efahb@t’m:te&blkbﬁémbwte%giS@aﬁgwmbtgbyﬁulﬂaandghwmeﬁﬂsmﬁmbwwyl ,
unsubstituted or substi tut or nenbe etero ri sing or
ot 6r o at oneaRIEs: BRerRRn KmeySRprasnG, NNy, ORI Ha: PR BRI

pi per azi no ahordhoRobopRigpe BemormolitoettioRy ik paticular ydrol@hnoxy, et hoxy or

| sopr opoxy, hal oC, - Ceal koxy, e.g. trffluoromethoxy, C5-C, aryloxy, e.g.

phenoxy, (cyRétstr@Hrdguﬁ SC,-Ojalih b, WietryPéh due aiyd msed:ycmm e®). Hydroxyethyt or
1- net hyl - 4- pi peri Kﬁoxy, unsubstituted or subst ituted

het er ocydlwlr@)fbl@ﬁfa oSy Cealkyly e.@ Ufftuotomettad. dl"?lﬂ)séftlﬂ%kﬁ)f substityied Rer 5mﬂ6€rr§§iy or
2- h

di rrer?wl ca}l': rSEyW &méﬁ%ﬂ{ﬁr {)],1 %ﬁétg%a%s#k&#s&uﬁ onymn%% 8- %{%ﬁﬁ@%o nyI

hal ogen, s;sg:uoﬁotaaﬂfazomnﬁ hC eC@ikoxf . QJWIEISM dublsBidte@randng) e1g. tauétgdrrmf banoy!

e.g. cycl ohexyl car banoyl| , p| peri di ngocar bon pi per a2| nocar bonyl ,
N- net hyl #AF 'H?F’h’bé@i’ﬁoh?‘]zo ARG, Pekwis HW&?QHH?B/P’P

e
;S)lrjgt‘satelrgglt%efglﬁg ro en nﬁ&%ﬁ%ﬁ%%t hy*dpl pera&ﬁw{%wéﬂl&myl

1- net hyl m,narylpuifungﬂ agl pbcgnytsatfonyhmplmgém reogp flapor chiord; caboyy; sbstigedioxy, in

particul ar hydragen; dr ogen, . Cl- CBal kyi t hyl or ethyl,
hydr oxyCH Mg cq;béuzyﬂ MW@MW al kyl, e.qg.

trifluor b ui::élft@lgd téz‘ﬁfﬁl‘ﬂo %l;lgg cycl y!
conpri si %Fﬁ%ﬁlglkargﬁﬁéﬁe%dat ons se ect ed fromN ﬁ Qé %I %@'ﬁbgﬁrﬁ‘s&ﬁu donyl
or propylsulfamoyl, isopropylsulfamoyl, isobutylsutfamoyl, cyclopropylmethyl—sulfamoyl 22.2-

trifiluoroethylsulfamoyl, dimethylsulfamoy! or morphaolinosulfony! dimethyl-sulfamoyl, ethyt-

sulfamoyl, 1-ethyl-propyl-sulfamoyl, cyclopentyl-sulfamoyl, cyclobutyl-sulfamoyi; preferably
sulfamoyl, methylsulfamoyl or propylsulfamoyl;

(d) each pair of adjacent substituents R® and R', or R* and R?, or R% and R® are -CH,-NH-CO-, -
CHzrCHxNH-CO-, -CH>-CO-NH-, -CHx-CH-CO-NH-, -CH-NH-S0,-, -CH-CH-NH-SO -, ~
CH»80,NH-, -CH,-CHy-80,NH-, -CH-CH-S0, -CH-CH,-CH-S0,, -O-CH-0-, or -O-
CFO-, and such pairs wherein hydrogen in NH is replaced by C;-Csalkyl; preferably the
pair of adjacent substituents R® and R', or R’ and R? being -O-CH-O-, and the pair of
adjacent substituents R? and R® being -CH-NH-CO- or -CH,NH-SO .~

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

() R® is hydrogen; C,-Cqaliyt, e.g. methy! or ethyl, halogen, e.g. chioro or bromo, haloC;-
Cgalkyl, e.g. trifluoromethyt, cyano or nitro; preferably hydrogen, methyl, ethyl, chloro,
bromao, trifluoromethyl or nitro; in particular chioro or bromo;

{0) R® is hydrogen;

(h) each of R and R® independently is hydrogen, C;-Cgalkyl, e.g. methyl, ethyl or isopropyi,
hydroxyC,-Csalkyl, e.g. hydroxyethyl or hydroxybutyl, Cy-Cgalkyicarbonyl, e.g methyl
carbonyl, aminoalkoxy, e.g diethylamincethoxy, haloC,-Csalkyi, e.g. triflucromethyi,



3, S-di oxot sot hi azol i di nyl, C1-C3al koxy, e.g. nethoxy, substituted am no,
e.g. acetylam no, acetyl-nethyl-am no, benzoyl am no, nethyl sutfonylam no or
phenyi sul f onyl am no, Cl- Ceal kyl sul fonyl, e.g. nethylsulfonyl,
propyl -sul fonyl, cydohexyl -sul fonyl, isopropyl-sulfonyl, Cs- C, arylsuffonyl,
e.g. phenyisul fonyl, hal ogen, e.g, fluoro or chloro, carbony, substituted or
unsubstituted carbanoyl, e.g. carbanoyl, nethyl carbanoyt,

et hyl - am no-carbonyl or di nethyl carbamey®; unsubstituted or substituted

sul fanoyl, e.g. sulfanoyi, nethylsul famoyl, propyl sul fanoyt,

i sopropyl sul famoyl , isobul yl sul fanoyl, cyclopropyinethyl-sutfamyl, 2,2, 2-
trifluoroet h)ﬂsﬁyétfnﬂaw} sutﬁhﬂtﬂdtdis)(d:ﬁétw 8l pherl oﬁfﬁétaa%w hbHR¥ituted or

dhnet hyl - suI fam) , fanoyt, |-ethyl-prop&ul

cydopent yI - I5 ord B'E'B?'S?F' hefgrecypyl qormpsisiag dr X3 tereaﬁ%ﬁaﬁcted from N,

met hyl sul fan@)éhd@ R%’ %Vﬂlﬁ:!iﬁ& ﬁ?&hlﬂﬂ(ﬁbﬂﬁﬂﬁ&lomﬁe@p@ﬂhﬂﬁ@@-ﬁdhﬁw Jegents R
and R, or , are - CHr NH CO:

- CHr GO NH ooy msonrowm kerp- s tflyommathiony., semqv e.g.

S O S Mephanog SR P o S b ety and such
ai rs wherei en in isre ac a era e pair
gf adj acent %Bgﬁqt ﬁ‘fﬁJbRt"HmiR ey, & ﬁd){'“'ﬂ'd%r‘:l’iwﬁm x&?'/l?d t he Bal r
of adj acentm&ﬂhﬁﬁb aiﬁor@nﬁmdmm%m %th@@rs&shm@hiwm&@r (e) R4
hydr ogen: G wod'g?ééw'wﬁm?g kiR Cr S tUIEVE o POV Ly o,
hal ﬁCl - Ceﬁtrie)dmcrfkgurfdny[ blgmp@aﬁhﬁ?dﬁonﬂm@'oeyl clovattopyl, egef er abl y hlydr ogen,
met et orQ trifluoronet or tro r,ticul ar

chl o?/o or b?/rB %cqréor}%m alogers, e@a@ﬁor(‘}’fo'ﬁgk%&hwsytﬁ%gﬁéndent ly is
hydr 0263, Cbﬁﬁmlrtbt " § lcarbampyl, et mdlqhewlmrbaﬁyl :mmmmmmwemmmwkyl .
e.g. hydrox ro [ ar bony
am noal koxng'eé"ym' %%T%ﬁ%ﬁgt%m&%m P%h %%edgm%?%?m

- 10- - unsubstg. suifamoyrmethplsulfamuiybor dihetiyiSalfaphoyt; preferaplydydiogen, meth?lpxyphenyl

UnSUDSLL Ut el GBI g ARSI SR Blato 510 | or 2
pi perazi no oncthypipemhging, rpmphqllmo{newdxmxgqu phenoxy, 3-
morpholinopropoxy, 2-morpholinoethoxy, 2-(1-imidazolyl)ethoxy, dimethylamino, fluoro,
morpholinocarbonyl, piperkinoccarbonyl, piperazinocarbonyl or cyclchexylcarbamoyl;

() R® is hydrogen, C,-Csalkyl, e.g. methyi, ethyl or isopropyl, hydroxyC,-Cealkyl, e.g.
hydroxyethyl or hydroxybutyl, haloC,-Caalkyl, 6.g. trifluoromethyl, Cs-Cyearyl, e.9. phenyl or
methoxyphenyi, unsubstituted or substituted 5 or 6 membered heterocyciyl oombn‘sing 1or
2 hetero atoms selected from N, O and $, e.g. morpholine, piperidino, piperé\zino or N-
methylpiperazino, heterocyclylalkyl, e.g. methylpiperazinoethyi, heterocydylcarbonyl, e.g.
piperazinocarbonyl, heterocyclyl C,-Csalkylamino, e.g. pyridylethyl{methyl)amino, C;-
Cealkoxy, e.g. methoxy, ethoxy or isopropoxy, haloC,-Csalkoxy, e.g. trifluoromethoxy, Cs
Cioaryloxy, e.g. phenoxy, unsubstituted or substituted heterocyclyloxy, e.g. 1-methy!-4-
piperidyloxy, unsubstituted or substituted heterocyciytC,-Cgalkoxy, e.g. 2-(1-
imidazolyljethoxy, 3-morpholinopropoxy or 2-morpholinoethoxy, unsubstituted or substituted
amino, e.g. methylamino or dimethylamino, C-Csalkylamino-C,-Cealkylamino, e.g.
dimethylamino-propylamino, C,-Csalkylsulfony!, e.g. methyisulfonyl, halogen, e.g. fluoro or
chioro, unsubstituted or substituted carbamowl, e.g. cyclohexylcarbamoyi,
piperidinocarbonyl, piperazinocarbonyl, N-methylpiperazinocarbonyl or morpholinocarbonyt,
unsubstituted or substituted suifamoyl, e.g. sulfamovl, methyisulfamoyl or
dimethylsulfamoyl, cyano, or nitro; preferably hydrogen, methyl, piperidino, piperazino, N-
methylpiperazino, morpholino, methoxy, ethoxy, tifluoromethoxy, phenoxy, 1-methyi-4-



met hoxy, ethoxy or isopropoxy, hal oCl-C8al koxy, e.g. trifluoronethoxy,
C5-C, Oaryl oxy, e.g. phenoxy, unsubstituted or substituted heterocyclyl oxy,
e.g. l-methyl-4-.piperidyloxy, unsubstituted or substituted

het er ocyct yl C1- Coal koxy, e.g. 2-(1-.m dazolyl)ethoxy, 3- norpholinopropoxy
or 2-norpholinoet hoxy, unsubstituted or substituted am no, e.g.

met hyl am no, di nethyl am no or acetyl am no, Cl-Cs$al kyl sul fonyl, e.g.

met hyl sul fonyl . heterocydosul fonyl, e.g'pirperazinyisul fonyl,

het er ocycl ocar bonyl, e.g. nethyl pirerazinyl carbonyl, cyano, hal ogen, e.g.
fluoro or chioro, unsubstituted or substituted carbanoyt, e.qg,

cydohexyl car pigéfdyloxy,B-aRrfphdlifspecroRp, Bumorpdifietiiky B ek metyipiperazino)-propoxy,
N- et hyl pi peraﬁy@ocar on I q l.rhﬁhmll nocar bonyi, unsubstituted or
substituted ¥§ glora SUHAEY O Y hy | sul f anoyt or

di met hyl sgj R*arg})ydmg@hgte—cgéﬂw Jy. anatad NethyTel bithl, hydrﬁ@pbwl hydrétylD, QRakyipt hyl

phenyl , nethoxy en erid th

mor phol i no, W&e@‘%%d ?‘wm%"ﬁﬁgnﬁﬁym mﬁﬁﬁwﬁg%ﬂgf”%ﬁﬂl
2- WDL plhol I nombihaxwor sthdxdy; c;gadiu@ld!m @Mhaldﬁ{ﬁe&dkdxﬁmmﬂbsﬁhltmmubsmmd
nmor phol i noc on ri di noc Q razin
cydohexy! ca?ﬁ%ﬁd’ rﬁv %8 5@?2‘“% %@’Fém@gé’rsﬁ&'m?d iRy | or
Ih s:)pz: gpé L kf'wld.rrﬁéiﬁﬁéﬁﬁﬁﬁdrt ; flld;rhethﬁaguno. haloger ey, hud:ro@:r chigax oarmhen ghrbamoyl, or

al oC1- . |

met hoxypheny%,su{ﬁ%élgﬁgﬂf‘m Wgﬁ%‘@ﬁﬁt%@pg‘o r”@ﬁH‘%HE%T' Xﬁeterocydyl
conpr i 3 i ng Idamemylsulfmhwl,cprefemw reetheichutgl, fethoxy ,eﬁmrﬂ(ﬂm@zgl I llyll)emol phol i no,

pi peridira, n razino, heterocyclylallcy e.Jg.

met hyl pi per a@ g‘@?’ﬁ‘fl’a ’@br"é'@%ﬁ%g onyI e.g erazi nocar bonyl ,

het er ocycﬁkyeam]palranilakl}ﬁoamhaubsttmrgsR &3 loe Rfghd %bh&ga'ldlﬁ aré:i-NH%HFEbb(,y ,
e.g. net hoxy of ORRXIeny Io XYy,

C5- d oaryl ox>|/-f,a4:;2-f.)ﬁi'¥I “r'?’é'iﬁﬁggh unsubstlﬁtu fl' o%s?“ﬁﬁﬁqgocy%y,
ﬁ. g. 1- mdat hy®- @H&(@Hﬁk@y F%W(%M@GH&M-O{MGMOHMM)N-CH—CH- -

eterocy yt I%d? n?peg Igtem Qﬁ{hér‘&ﬁ Rgxy or
2- nor phol i noet hox unsu |?ut e%Fzé?- é@h&hﬁ%&éhgpgﬂgd b net 52{,am no or
di net hy! ani iS,or @ a@zﬁ bgingreH£2- MBWFWW@SWSR GNd R" bean -NH-

di met hyl am -—Kt'fl‘?p LR AR |kl s TJF%Q%;I I fonyl, hal ogen,
e.g. quorortG'H ﬁ@?mqbﬁé@ﬂd gﬂrl-fsubstl u?e car g:%iyl I%'Ile

cydohexy|{b&¥ BarbeyR R'D AR R Gare sthaxpatip,, propyhapethvinbhutyibigyaromethyl, n

N-mei hyl pi Py aghiteR), BY biftbroBRHoR)) Shatha2isBBMRyibxy, t-butyloxy, isopropyloxy, methyl-
amino-carbonyl, cyclopropyl-methoxy, dimethytamino-propyl-amino, methoxy-ethaxy, -XRy,,
-C(O)Ry; and ~OXRy4; wherein X Is a bond, methylene or sthylene; Ry, is selected from
piperazinyt, piperidinyl, pyrrolidinyl, morpholino, azepanyt and 1,4-dioxa-8-aza-
spiro{4.5]dec-8-y1; wherein Ry is optionally substituted by 1 to 3 radicals independently
selected from methyi, isopropyl, acetyl, acetyl-methyl-amino, 3-dimethylamino-2,2-dimethyl-
propylamino, ethyl-methyl-amino-ethoxy, diethyl-amino-ethoxy, amino-carbonyl, ethyi, 2-
oxo-pyrrolidin-1-yi, pyrralidinyl, pyrrolidinyl-methyl, piperidinyt optionally substituted with
methyt or ethyl, morpholino, dimethylamino, dimethytamino-propyl-amino, methyl-amino and

ethyl-amino.

More preferred are the following meanings, independently, coliectively or in any combination or

sub-combination:

{a") each of R® or R? independently is hydrogen, G,-Csalkyt, e.q. methyl, ethyl or isopropyl,
haloC-Csalkyl, e.g. trifluoromethyl, unsubstituted or substituted 5 or 6 membered
heterocydly!l comprising 1 or 2 hetero atoms selected from N, O and 8, e.g. morpholino,
piperidino, piperazino or N-methylpiperazino, C,-Caalkoxy, e.g. methoxy, ethoxy or



unsubstituted or substituted sul famoyl, e.g. sulfanoyt, nethyl sulfanmoyl or
di met hyl sul fanoyl, cyano, or nitro; preferably hydrogen, nethyl, piperidno,
pi perazi no, N rmethyl pi perazi no, norpholino, rnethoxy, ethoxy,
trffluoronethoxy, phenoxy, 1-nmethyl-4 -11- piperidyl oxy,

3- nor phol i nopr opoxy, 2-norpholinoet hoxy, 3-(N-nethyl pi perazino)-propoxy,
nmet hyl am no, fluoro, chioro, sulfanmoyl or nitro; (j) R10 is hydrogen,
Cl-C8al kyl, e.g. methyl, ethyl or butyl-12hydroxy, cyano, hydroxyC, - Caal kyl,
e.g. hydroxyethyl or hydroxybuyl, hal oCl-C8al kyl, e.g. trifluoronethyl,

Cl- Caal koxy, e.g. methoxy or ethoxy, cydoal kyl al koxy, ary, oxy,

gal( iCl Cgal Iil lv.:); %Q@idﬂﬂt@cﬁ@l‘ sm?st{iﬂtgéhéte dt o?,et ey, QausthyllaHipéraidsoxy. €. g
i m dazol yl ) et hox su itute stituted am no

met hyl ani no “BFURRl WI%‘ Whﬁﬁeﬁﬁj&ﬂylegcgéiKQWu%ﬂoz 8?-'"811&%'86&8% Foxy,

car bamoyl, Qo d»@ylﬁr‘?dn@'fahélmbﬂwbiwhﬁﬁjtﬁﬁ'&uie@rm)éhhstmﬁgd afiflcf apy!

nmet hyi sul fam)y di et hyl sul f anp ferably thyl, butyl, net hoxy

et hoxy, 2- (IU‘?W%@‘BB-I?‘F‘)"‘@V BWDTQ?E%’ N hAegeR @ WO RIS Prefe@di:  and
(k) each pa'rﬁdﬁbgﬂ@pﬁ&iﬁo sIhsth| bip@molaﬁ&ﬁ@thmpnpénd?mx@nﬁpmcm&r R9 and

RO0, are -NH CH=CH NH, -NH N - CHTCHr CHr ,
- CH2- CHr CHr BWF098B1p_ oHp- o- - CHZC( CI—|5) 20- CH:C( CI 3) O, - OCH2CH2O
- ( Mor pholgyprbistyitoghh,&EFClaiky orqb@repmham,ca@kﬁ& . preferably

the bair of VPR Zﬂngﬁtﬁéﬂihﬁ%ﬁ?@%@ﬁﬂ o1b Rerhg e oSl Shedn it
- 9HZ- CHz - CHRetero &ldms GeleCldd-fio NoD-ad G- 2:gOmonghaling pigefdinBapipdtazingior Bnd
cycl obut yl oRgrmsergzon. Kbt e fretnexy hehy o opret b Supliedrory . ©
i sopropyl ox pubsﬁmtbryhetempydgdawae potriethyb-¢qlipepidgipyl, unaibstitcied or substltuted
o o SRR SRRy JB SRR o GRS O,
pi per i di nyl mogghalindetibxyyinsubstityhd bi ﬂmstlmmlmnw egandthylaniinox din@thylamino or
hdepondent foeztino, K56, Bl of Bubid) Bletofainl Ridragee], by “ﬁe?h;?dg%ahi
3-di net hyl ameﬂmmezamwmqwhdlmpﬂdmmm-nvoen@mw Fexmpholinapropoxytdré@y
di et hyl -am Hﬁrﬁbﬁﬁﬁ@ﬂaoﬁﬁh%ﬂﬁ@iﬁpﬁ&@‘@ entt hyl , 2-
(¢ R®is hydrogen, C,-Cqalkyl, .g. methyl or ethyt, haloC,-Csalkyl, e.g. triflucromethyl,
unsubstituted or substituted 5 or 6 membered heterocyclyl comprising 1 or 2 heteroatoms
selected from N, O and S, e.g. 2-pyrrolidonyl or S,S-dioxoisothiazolidinyl, C-Cealkoxy, 6.9.
methoxy, substituted amino, e.g. acetylamino, acetyl-methyl-amino, benzoytamino,
methylsulfonylamino or phenylsulfonylamino, C;-Caalkyisulfonyl, e.g. methylsulfonyl, Cs-
C,earylsulfonyi, e.g. phenylsulfonyl, halogen, e.g. fluoro or chloro, carboxy, substituted or
unsubsiituted carbamoyi, e.g. carbamoyi, methylcarbamoyl or dimethylcarbamoyl,
unsubstituted or substituied sulfamoyl, e.g. sulfamoyi, methylsulfamoy, propylsulfamoyl,
isopropyisuifamoyl, isobutylsulfamoyl, cyclopropylmethyl-sulfamoyl, 2,2,2-
trifluoroethylsulfamoyl, dimethylsuifamoyl or morpholinosulfonyt; preferably sulfamoyl,
methylsulfamoyi or propylsulfamoyl;
{d") each pair of adjacent substituents R® and R’, or R' and R?, or R? and R® are -CH-NH-CO-, -
CHx>NH-802, -CHx-CH»-80, -O-CHz-0-, or -O-CF-0O-, and such pairs wherein hydrogen
in NH is replaced by C,-C,alkyl; preferably the pair of adjacent substituents R® and R?, or R’
and R? being -O-CH»-O-, and the pair of adjacent substituents R? and R® being ~CH-NH-
CO- or -CHNH-SO--.
(e") R* is hydrogen;



oxo-pyrrolidin-1-yt, pyrrolidlnyl. pyrrolidinyt-nethyl, piperidinyl
optionally substituted with nethyl or ethyl, norpholino, dinethylam no,

di net hyl am no- propyl -am no, nmethyl-am no and ethyl-amno. Mre preferred
are the foll ow ng neani ngs, independently, collectively or in any

conbi nation or sub-conbination: (a) each of R or R2 independently is

hydr ogen, Cl-Ceal yl, e.g. nethyl, ethyl or Isopropyl, haloCl-Caal kyl, e.qg.
trifluoronethyl, unsubstituted or substitdited 5 or & nembered heterocydyl
conprising | or 2 hetero atonms selected fromN, O and 8, e.g. norpholino,
piperidino,Egiperazino or N-nethyl pi perazi no, Cl-C8al koxy, e.g. nethoxy,

et hoxy or {fj R2is hydmgen daiogenumg.udhore oirethophals@p€ialkyl) tee tiflioemaatiyg] gl nitry;,

e.g. 1-nethy, 0 b t
het er ocycl yl ﬁé@m@h MMOmgﬁﬁ@%gﬂyl) x3ﬁ/1, '&%ﬁ&%grdﬂh n%fgwopoxy
or 2- rmrpfgt)IR nobydnegep; unsubstituted or substltut ed am no, e.g.

ot Tt ) eqth BR800 I ARGR: CIBLAGEE. o St dhTPisBhroBil O O

pr ef er abl pi'petazi no

1- met hyl - 4- phgbed:iChalkexg.9. hﬂuqraﬂneﬂmiutmubsﬁtyﬁd@ged;sh(uﬁq CRCagyl,leygi ipbgevl or

tr huor ot e foo B nslistedlr LERRBFR or g Wrbera TR O oy Spltprsina o,

conpri si ng 12 beterp atdres selected fsom Ns & m%@g rrmrpmlmo. pipefidino, pipgrazinergsibl i no,
pi peri di no, gﬁﬁ’!" tem hoxy,
et hoxy or | srgéiﬂgggéﬂagﬂaﬁg‘u@_ kg?%%dmoe?%xgzis S %ﬁs?arocyﬁﬁt OXy, e.g.

1- net hyl - etrtlutagl%ewpocv@wgmgtgp fi-tmediay-Srpipauidyioky, yneubstituted or su shtuted
het er ocydyl %Jcﬁm t J0pr Opoxy or
2- norphol i %}é XY, )L%’lagﬁ%)g,tl %uté-éd-i or st tutat@&ilm no, w&rr?st hyi am no,

di met hyl ani Heergholingetbexy umﬁubsﬂwwamwhn%eobammp@amwemm dimethyiaraing er y

hydrogen, pigfg lﬁmhaﬁbeﬁ'@t ﬁh&bﬁ?bﬁlé@ﬁnsdﬁ%tﬂfé@'dr%ﬁbsﬁhﬂed carb eg.
1- met hyl - 4- pi per| di n% oXy, mor phot i nopropoxy or 2- mor p hol | noet hoxy,
particular FysPhgyicarbampyl RB'PF%d"I'%F’BB nPIPARZIDREARGAY], Nomgt W"W’b@m

hal oCl1- CBal wwn@%yummm WSWWW 8. SuHaRidyl, uted 5 or 6
Terer ed et i imosi o Bimethylslitamoyt; Areforatly Ryarogen, methyl, isopropy,
trifluoromethyl, phenyl, o-, m-or p—memoxyphenyl, piperidino, piperazino, N-
methylpiperazino, morpholino, methoxy, ethoxy, isopropoxy, phenoxy, 3-
morpholinopropoxy, 2-morpholinoethoxy, 2-(1-imidazolyl)ethoxy, dimethylamino, fluoro,
morpholinocarbonyl, piperidinocarbonyl, piperazinocarbonyl or cyclohexylcarbamoyi;

(") R® is hydrogen, C-Cgalkyl, e.g. methyl, ethyl or isopropyl, haloC,-Cgalkyt, e.g. trifluoromethyl,
Cs-Cyoaryl, e.g. phenyl or methoxyphenyl, unsubstituted or substituted 5 or 6 membered
heterocyclyl comprising 1 or 2 hetero atoms selected from N, O and S, e.g. morpholine,
piperidino, piperazino or N-methylpiperazino, C,-Cgalkoxy, e.g. methoxy, ethoxy or
isopropoxy, haloC,-Cgalkoxy, e.g. triflioromethoxy, Cs-Ciearyloxy, e.g. phenoxy,
unsubstituted or substituted heterocyclyloxy, e.g. 1-methyl-4-piperidyloxy, unsubstituted or
substituted heterocyclylC,-Cyalkoxy, e.g. 2-(1-imidazoiyl)ethoxy, 3-morpholinopropoxy or 2-
morphalinoethaxy, unsubstituied or substituted amino, e.g. methylamino or dimethylamino,
halogen, e.g. fluoro or chloro, unsubstituted or substituted suifamoyl, e.g. sulfamoyl,
methylsulfamoyl or dimethylsulfamoyl, or nitro; preferably hydrogen, methyl, piperidino,
piperazino, N-methylpiperazino, morpholino, methoxy, ethoxy, trifluoromethoxy, phenoxy, 1-
methyl-4-piperidyloxy, 3-morpholinopropoxy, 2-morpholinoethoxy, 3-(N-methylpiperazino)-
propoxy, methylamino, fluoro, chioro, sulfamoyl or nitro;

(") RY is Cy-Caalkyl, e.g. methyl, ethy! or butyl, haloC,-Csalkyl, e.g. trifluoromethyl, Ci-Caalkoxy,
e.g. methoxy or ethoxy, unsubstituted or substituted heterocyciylC-Csalkoxy, e.g. 2-(1-



selected fromN, 0 and S, e.g. 2-pyrrdidonyl or S, S-dioxoisothlazolidinyl,
Cl- Ceal koxy, e.g. nethoxy, substituted am no, e.g. acetylam no,
acetyl - met hyl - am no, benzoyl am no, nethyl sul fonyl am no or
phenyl suf f onyl am no, Cl1-Ceal kyfsul fonyi, e.g. nethylsul fonyl, Cu-

Cl oaryl sul fonyl, e.g. phenylsulfonyl, hal ogen, e.g. fluoro or chloro,
carboxy, substituted or unsubstituted carbanoyl, e.g. carbanoyl,

met hyf car banoyl or di net hyi carbanoyl, -uHsubstituted or substituted

sul fanoyl, e.g. suffanoyl, nethylsulfanoyl, propyl sul fanoyl,

i sopropyi suf fanoyl, isobutylsulfanoyl, cydopropylnethyl-sulfanmoyl, 2,2,2 tri

| uor oet hyl su}ﬁmwl)ethwraﬁmmufeﬁ@mwsmted@ﬁaﬁ@ f}ﬁaﬁirlémﬁxbtor dpﬁaﬁﬁémby
sul fanoyl, nethyl sul fam) or propyl suffarno F@iﬁp@e@ch pai r of adj acent

substituents %ﬁ'daﬂlﬂu%? Fghigrpprgerably methyty
CH2- NH- SOZ-,m@%Wm% Mﬁ-l@@}em,qgmn@oﬁﬁi@; ,anand such pa| rs V\,her ein

hydrogen in NH is replaced Cl - CBal kyl gbl gal r ent
subst i t uefif)€agh pAiole ac@ptwbs yenis Roa %ﬁ Q’P‘c?@ié p‘gﬁégl CHE,

ﬁdjd acent sulllg'm:towﬂﬂs _RRi- ﬁadHRacblemml @M EH,-C-, mﬂrmcﬁfaa- ,-0EH- B,
ydrogen; -13- ro al ogen, or

hal oC, - Ceal k?fro‘éFng“ PF‘if?rPE% |39138?'%ﬁ}"?~°r"§139'&r'§f@?<£’§” %ﬂ'ﬁ%&?‘%ﬂ or o,
Ergmo trlf|Oﬂi-onaﬁihylpaiﬁbfm]%ddntsuti&gtnérﬁtkReuhtlﬂichﬂdlrEy-gll-DCHbCHgDCgB‘N?tml RS is
ydr ogen; c ndep y is hydrogen, C, -C8alkyl, e.qg.
met hyl , et hy 121'68 F"g %&qfﬁgg'gk %@R&e% trifluoronethyl,
unsubstituted or substituted C5-C aryi, e g. phenyl or met hoxyphenyl,
unsubstityted ar substituted 5 or _6 d hetero ISI | or 2
ot or ot PeaPEd B5canitii 56RG fRimu |ave, Fong FHER e stbst e nds e

pi perazi no anedhinggivén/ihpheExaaplen, C, - C8a| koxy, e.g. rret hoxy, et hoxy or

i sopropoxy, unsubstituted or substituted heterocyclyl oxy,
e.g. 1-rnet hyl - 4- pi peri dyl oxy, unsubstituted or substituted

het er ocy dplaGothebembadimentef the igventiamthedvention grovides/a o@npmqulfﬁlfd;mnﬂa bt theor
2- h Ey%rgdcf ey f am
di rrer?[]f/)l ?r{‘lbﬂ%?or%)@écdgtgg gﬁf‘ﬁg& I ogenﬁj@u‘&%@ﬁe&agﬂgg c'ﬁl or o, unsﬁbg'[nl '?lcj)t ed

or substituted car bam)yl e.g.

H
~N

RO N

N. .~
HN | o
>R
in which:

n is selected from 1, 2 and 3;

R Is selected from Cg yoaryl, Csioheteroaryl, Cs q.cycloalkyl and C,.
oheterocycloalkyl,

wherein any aryi, hetsroaryl, cycloalkyl or heterocycloalkyl of R'; is optionaily
substituted by 1 to 3 radicals independently selected from C,.salkyl, Ci.salkoxy, alkoxy-
substituted-C_saliyl, halo-substituted-C, salkyl, halo-substituted-C, galkoxy, -C(O)NR'sR’s, -
S$(0).2NR'sR’s, -S(0)2R’s, -C{OIR's, -OXR'4, -NR'sXNR'sR’, -OXNR’sR’s, -OXOR's and -XR'y;

wherein X' is a bond or Cygalkylene; R’s is selected from hydrogen and Cysalkyl; R’s is
selected from hydrogen, Cyealkyl and Ca.q,cycloalkyl-Ci4alkyl; and R, is independently selected
from Cs_10aryl, Cs.icheteroaryl, Ca.qCycloalkyl and C,.yoheterocycloalkyl;



cycl ohexyl car banmoyf, pi peridi nocarbonyl, piperazinocarbonyl,

N- et hyl pi per azi nocar bonyf or norpholinocarbonyl, unsubstituted or
substituted sul famyl, e.g. sul fanoyl, nmethyl suifanmoyl or

di met hyl sul fanoyl; preferably hydrogen, nethyl, isopropyl, trifluoronethyl,
phenyl, o-, m or p-nmethoxyphenyl, piperidino, piperazino, N .
r net hyl pi perazi no, norpholino, nethoxy, ethoxy, isopropoxy, phenoxy, 3-

mor phol i nopr opoxy, 2-norphol i noef hoxy, 21%4-i m dazdyl) et hoxy, di nethy{amni no,
fluoro, norpholinocarbonyl, piperidinocarbonyl, piperazrnocarbonyl or
cydohexyl carbanoyl; (P) R8 is hydrogen. C, -C5al kyl, e. g nethyl ethyl or

| sopropyl, hal oC, Ceal Kk . trifluoronethyl or
met hoxyphenyl , EHQGB%PW{@}?@EP%I“ Wt%h@faww*w%&%m"%%w@ﬁ E‘gyl
conpri sin r

COTPT |51l | KPS AR RSB BOLEREH E1 AV, Bydbepicdofcy HSPfehaly
et hoxy or subistuperdogitxg, saligll, CIOIIRIRY OXNR B s FNRSXNR' s rapd e NRBOIO IR ; wherein X

Cs- C, aary] oxy, henox nsubstituted or ubstltu ed hetero oxy,
6. g. 1- ek %%@ﬁmgneoéyanﬁmmﬁrmn@fse r} Dydrgen and CLaalkyt

het erocyctyl C, al kqx¥e iRE st oxy or
2- nor phoi i noetﬁg unsu F?ﬁ'tréﬂrdg g%’lé‘?ﬁg ,,%alg}d"ﬂ%f . et Eyi’gm no or
di met hy| agaliyi), haI ogen fI uoro or chI oro, unsubst I tut ed or substituted
sul farnoyl, e.g._, sul fanm Isulfarm |ms,thi§ qEpi}m)yl or nitro;
preferably hydngen '?rﬁ?l%‘idef afﬁ@dﬂe h@ )Oﬁ%& Kﬁfgi P'?)ﬁ'perazl no,

mor phol i ng q O)NRERE, Ab(cﬁhheﬁd/c(b)oﬁ %&éﬁﬁﬁl@é&b&é@ﬁ&fﬁmgdépﬁn and Cygalkyl; and

met hyl -4-p perldytox - phol 1 nopr opoxy, 2-norpho
3- (N-rret Wbm%@ﬁmphy@m@;almewwﬂwmlkﬂt uoro, chioro, sulfarmyl or

gl ;r C)t rifl Longnlﬁ?q'u@F EO%H?%@%@”E’L?SEF&%@ rﬁdﬁqﬁ% S O{?‘E) '%?‘{l?g:j or

substi t utigerehet erocycl yl C, - Ceal koxy, e.g. 2-(1 -14- im dazol yl ) et hoxy,
unsubstituted or substituted am no, e.g. nethylam no or dinethylam no,
hal ogen, Ryetpratily acpwpoundotfifomyia I'in whighab y methyl, butyl, methoxy, ethoxy,

2 (1 1 48201 ) oL el AT 1 ot Py o o fiuoror and () ez
) BH G?;gr - QR CH- i belectedNrbEhtanyl aﬂ'bb‘m%ibmary%@ﬂir%ﬁy aryldihietdrédrid-deHl -,
. Ry is optionally substituted by 1 to 3 radicals independently selected from C,alkyl, C,.ealkoxy, -
C(ONR'sR’, -OX'R’, -C{O)R;, -NR'sX'NR'sR’s, “-OX'NR'sR’s, -OX'OR's and —X'R’y; wherein X is
a bond or Cysalkylene; R’s is selected from hydrogen and C, galkyl; R’ is selected from
hydrogen, C,.ealky! and C;1cycloalkyl-C,.42likyl; and R’ is Cs 4oheterocycloalkyl opticnally
substituted by 1 to 3 radicals independently selected from Cy_galkyl, halo-substituted-C; salkyl,
Caycheterocycloalkyl-Cosalkyl optionally substituted with Cyalloyl, -C(OINR'sR’, -XCNR,
NR'eX'NR'sR’s and —-NR'5C(O)R’; wherein X is a bond or C,galkylene; R's and R’ are
independently selected from hydrogen and Calkyl;
R’z is selected from hydrogen and halo;
R'a is selected from halo, -S{O).2NR'sR’s, -S(0)y 2R, “NR'sS(0)e2R’s, -
C{O)INR'sR's and -C(O)OR's; wherein R's is selected from hydrogen and C,ealkyl; and R's is
selected from hydrogen, Cy.salkyl and C, qxcycloaikyl.

more prefably a compound of formula I’ in which R’ is selected from phenyl, pyridinyl, pyrazolyl
and pyrimidinyl; wherein any aryl or héteroaryi of Ry is optionally substituted by 1 o 3 radicals
independently selected from ethoxy, ethyl, propyt, methyi, t-butyi, trifiuoromethyl, nitrile,



or -0-CF2-0O; preferably the pair of adjacent substituents R7 and R8 or RS8
and Re being -O CH O or the pair of adjacent substituents Re and R}0 bei ng
-NHCHCH, -CH=EN-NH-, - CH'CHCH, -CHrCHCHCH or -0-CFrO. Most
preferred as conmpounds of the fornmula | are those wherein the substituents
have the nmeaning given in the Exanples. |In another enbodi nent of the

I nvention the invention provides a conpound of formula i’ with the proviso
that this does not include any of the coMpounds of exanples | to 52
inclusive. H R~ N~ R2 FIN(R3)n in which: n" is selected from1, 2 and
3; R1 1Is selected from C&0Oaryl, Cr |oheteroaryl, C312cydoal kyl and C3

ot ot ocy CHBRPRYIPE 2 3 oGy riho: SRDSTPH oSGy, EoptpesBicyanetavi
i ndepend ﬁ%—cﬁﬁ:‘oﬁg;ﬁﬂloﬁ\gk faethR), lﬂ%ethﬁmiﬁ@pk?/iﬂamﬁbkﬁé%bxy—emoxy, X'Rs, -

substituted-Cl sal substitut ed-Cl. eal kyft,

hal o- subs€{Q)Ri;and CUBR'lx wwherein K[ i©aNitng Rn8thylendSothyl EidRREAS eelect&] 6’ 5,
-C(OR 4, -OKR 4, -NRF)(NRJR . -OXNR 5R s, -OX s and XR 4; wherein Xis a
bond or CRAIPYEFIRY %P%‘{g‘ﬂﬁ' gw@dwl' Q. GReRRRYY e%@ﬁ&a@ﬂzé#w;s dech—i s

sel ect ed i 2 : Qﬂ% 3 = i %%1' S

i ndepende%’t@@é%‘gtgggmn?ﬂyom htl{r%eg:dr}j %%]rgcg:li%ﬁg{déy%nar yFP@é&%ﬁ( (%[dzfg?/@oa y': and
C3. | ohet cisomymihaceiyl, acetyEmethypichnaing, diyiethylaatiar-22-dihethglymdmednkigs, etiyl-methyl-
het erocycl oai kyl of R4 is optionally substjtuted by |I to, 3 radical

e oo Ae-Sthowe i e Shoa AITIo-Sobby RV £ o RYEPIIT 1 PSR
optional | ,t,}_gf,,l,’ | ; : MWriNRe

- &R‘ 5XNR 5R gdiand %@%&g @Oﬁmﬂﬁeflr%il)%mg(gl s a g{oﬂn%eg?%c, . 5"@?[ ene; R5

and R 6 alimelhyaminen dimetihyarsino-gepytarminopmeidramom ancheth@iangadkyl ; R 2 is
sel ected from hydrogen and hal o, cyan, C, .eal kyl, hal o-substituted-C, -

Even more preferably a compound of of formula ¥ in which R'; is selected from hydrogen and
halo; and R'; is selected from halo, dimethyi-sulfamoyi, isobutyl-sulfarmoyl, methyl-sulfamoyl,
ethyl-sulfamovl, propyl-sulfonyl, ethyi-amino-carbonyl, 1-ethyl-propyi-suffamoyi, cyciopentyl-
sulfamoyl, isopropyl-sulfamoyl, cyclohexyl-sulfonyl, cyclopropyl-methyl-sulfamoyl, cyclobutyl-
sulfamoyi, isopropyl-sulfonyl,

Most preferably a compound of example 53

In a yet further embodiment of the invention the present invention also provides a process for
the production of a compound of formuia |, comprising reacting a compound of formula Il

R’ R®
1 5
R R NN
s
R N N Y
R R
(I
wherein R, R', R%, R®, R, R®, and R® are as defined above, and Y is a leaving group, preferably

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

with a compound of formuda ili



ealkyl; R 3 is selected fromhalo, -S(0Oo0.2NR 5R 6, -S(O o0-2R e,

-NR 55(00.2R 6, - C(ONR SR a, -C(OReand -C(OORe; wherein R5 is

sel ected from hydrogen and C, .6alkyl; and R 6 is selected from hydrogen,
Clsal kyl and C3. 12cycl oal kyl; and the pharmaceutically acceptable salts,
hydrates, solvates, isoners and prodrugs thereof. Preferably a conpound of
forula I'" in which: n'" is selected from1l and 2; R, is selected from

C&, oaryl and CS beheteroaryl; wherein aTﬂ/?aryI or heteroaryl of Rl is
optionally substituted by 1 to 3 radicals independently selected from

C .ealkyl, C .ealkoxy, - CCONRB5Ra, -OX R4, -CCOR 4, -NR 5X NR 5R 6,
-OXNR5R e, -OXORS5 and X R4p’wherein X is a bond or Cl4aallrylene; R's
is selected from hydrogen and CBaI kyl; W is selected from hydrogen,

C, .eal kyl and C3_, 2cydoal kyl - C ; and R 4 is C3, oheterocydoal kyl
optionally substituted by 1 radi cal s i ndependently selected from
Cl4al kyl , hal o substituted-C e@y@q ' C3., ehet erocycl oal kyi - CO. 1lal kyf
optionally substituted w C, kylR® -C(O NR 5R 6, -X NR 5Rg, -

NR BX NR 6R 6 and -NR 5C(O R 6; wherein X is a bond or G eallcylene; RS
and R 6 are |ndependently sel e@t ed from hydrogen and C, ~al kyl ;(Hi¥ 2 is

selected fro dLogen o hal_o; ' el ected from halo, -S(O a4NR5R 6,
S(RR GM@%(%)g@@nﬁw )dﬁﬁ‘egébg"’%nd (O OR e; wherein R5 is

sel ected from hydrogen and C, $al kyl; and R s is selected from hydrogen,

C, . eai kyl C I r L which
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trifluoromethyl, nitrile, -16- cyclobutyloxy, 2,2,2-trifluoroethoxy,
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sel ect ed gbtaingd salt into the free form.

The reaclion can be carried out in a manner known per se, the reaction conditions being
dependent especially on the reactivity of the leaving group Y and the reactivity of the amino
group in the aniline of formula i1, usually in the presence of a suitable solvent or diluent or of a
mixture thereof and, if necessary, in the presence of an acid or a base, with cooling or,
preferably, with heating, for example in a temperature range from approximately -30°C to
approximately +150°C, especially approximately from 0°C to +100°C, preferably from room
temperature {(approx. +20 °C) fo +80 °C, in an open or closed reaction vessel and/or in the
atmosphere of an inert gas, for example nitrogen. Alternatively, the reaction 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 facilitator (for
example, xanthphos).

it one or more other functional groups, for exampie carboxy, hydroxy or amino, are or need to
be protected in a compound of formula Il or {lf, because they should hot take part in the
reaction, these are such groups as are usually used in the synthesis of peptide compounds,
cephalosporins and penicillins, as well as nucleic acid derivatives and sugars.

The protecting groups may already be present in precursors and should protect the functional
groups concemed against unwanted secondary reactions, such as substitution reaction or



pi perazinyl, piperidinyl, pyrrolidinyl, norpholino, azepanyl and

1, 4-di oxa-8-aza-spiro[4.5]dec-8- yl; wherein R4 is optionally substituted
by 1 to 3 radicals independently selected fromnethyl, isopropyl, acetyl,
acetyl -met hyl - am no, 3-di nethyl am no- 2, 2-di net hyl - pr opyl am no, et hyl - net hyl -
am no- et hoxy, diethyl -am no-ethoxy, am no-carbonyl, ethyl,
2-oxo-pyrrolidin-1-yl, pyrrolidinyl, pyrrolidinyl-nmethyl, piperidinyl
optional |y substituted with methyl or etWt, norpholino, dinethylan no,

di et hyl am no- propyl - am no, nethyl-am no and et hyl-am no. Even nore
preferably a conmpound of of fornmula I' in which R2 is selected from
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acid or with a suitable anion exchange reagent.

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

Stereoisomeric mixtures, 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 into their individual diastereomers by
means of fractionated crystallization, chromatography, solvent distribution, and similar
procedures. This separation may take place either at the level of a starting compound or in a
compound of formula | itself. Enantiomers may be separated through the formation of
diastereomeric salts, for example by salt formation with an enantiomer-pure chiral acid, or by
means of chromatography, for example by HPL.C, using chromatographic substrates with chiral
ligands.

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

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

The compound of formula 1l used as starting materials may be obtained by reaciing a
compound of formula IV



wherein R, R8, Ra and R70 are as defined above; and, if desired, converting
a conpound of fornula 1, wherein the substituents have the neaning as

defi ned above, into another conpound of fornmula | as defined; and recovering
the resulting compound of formula | in free fromor as a salt, and, when
required, converting the conpound of formula | obtained in free forminto
the desired salt, or an obtained salt into the free form The reaction can
be carried out in a manner known per se;1®he reaction conditions being
dependent especially on the reactivity of the leaving group Y and the
reactivity of the amno group in the aniline of formula Ill, usually In the
presence of a suitable soIventRpr diluent or of a mxture thereof and, if
necessary, in the presence of an acid or a base, with cooling or,

preferably, with heatingR anple in a tenperature range from
approximately -30C to approki mately +150C, especially approximately from OC
to +100C, preferably fromrao enperature (approx +20 C) to +80 C, in an
open or closed reaction WsSelNandiYr in the atnosphere of an \ﬂert gas,
for exanple nitrogen. Alternatively, the reaction can proceed iV he

pr esence with acomptwid of foratu Wst (for exanpl e, pal |l adi um di - benzyl - acet one),
in the presence of a base (for,exanple, caesiumcarbonate) and in the
presence of a suitable reactiol} facilitator (for exanple, xanthphos). If
one or nore other functiggtal gloups, for exanple carboxy, hydroxy or am no,
are or need to be protected 8 conpound of forrmula Il or 111, because
they should not take part in reaction, these are such groups as are
usual ly used in the synt hgst S~y fle conpounds, cephal osporins and
penicillin, as well as nucleic erivatives and sugars. The protecting
groups may already be present Rn precursors and should protect(VQe
functional groups, cqQncerped against unwant ed secondary reactions, such as
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secondary reactions, to renmoval, typica y sol volysis, reduction,
phot ol ysitke reaction aia esmpavrg sEfogpvia i with 2 easppasipd ehfoamidadr condi ti ons
anal ogous to physiol ogical conditions, and that they are not present in the

end- products. The specialist knows, or can easily establish, .
The compounds of formwla IV and V are known or may be produced in accordance with known

procedures.

The compounds of formula | and their pharmaceutically acceptable salts exhibit valuable
pharmacological properties when tested in vitro in cell-free kinase assays and in cellular assays,
and are therefore useful as pharmaceuticals. In particular, the compounds of the invention are
inhibitors of Focal Adhesion Kinase, and are useful as pharmaceuticals to treat conditions caused
by a malfunction of signal cascades connected with Focal Adhesion Kinase, in particular tumors
as described hereinbelow.

Focal Adhesion Kinase (FAK) is a key enzyme in the infegrin-mediated outside-in signai
cascade (D. Schlaepfer et al., Prog Biophys Mol Biol 1999, 71, 435-478). Interaction between
cells and extracellular matrix (ECM) proteins is transduced as intracellular signals important for
growth, survival and migration through cell surface receptors, integrins. FAK plays an essential
role in these integrin-rmediated outside-in signal cascades. The trigger in the signal transduction
cascade is the autophosphorylation of Y397, Phosphorylated Y397 is a SH2 docking site for Src
family tyrosine kinases. The bound ¢-Src kinase phosphorylates other tyrosine residues in FAK.
Among them, phsophorylated Y925 becomes 2 binding site for the SH2 site of Grb2 smali
adaptor protein. This direct binding of Grb2 o FAK is one of the key steps for the activation of
down stream targets such as the Ras-ERK2/MAP kinase cascade.



whi ch protecting groups are suitable with the reactions nentioned

her ei nabove. Salts of a conmpound of fornula | with a salt-form ng group nay
be prepared in a manner known per se. Acid addition salts of conpounds of
formula | may thus be obtained by treatment with an acid or with a suitable
ani on exchange reagent. Salts can usually be converted to conpounds in free
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The relation between FAK inhibition and immuno-system is described e.g. in G.A. van Seventer
et al., Eur. J. Immunol. 2001, 31, 1417-1427. Therefore, the compounds of the invention are, for
example, useful to prevent and/or ireat a vertebrate and more parlicularly a mammal, affected by
immune system disorders, diseases or disorders mediated by T lymphocytes, B lymphocytes,
mast celis and/or eosinophils e.g. acute or chronic rejection of organ or tissue allo- or
xenografts, atherosclerosis, vascular occlusion due to vascular injury such as angioplasty,
restenosis, hypertension, heart failure, chronic obstructive pulmonary disease, CNS disease
sucﬁ as Alzheimer disease or amyotrophic lateral sclerosis, cancer, infectious disease such as
AIDS, septic shock or aduli respiratory distress syndrome, ischemia/reperfusion injury e.g.
myocardial infarction, stroke, gut ischemia, renal fallure or hemorrhage shock, or traumatic
shock. The agent of the invention are also useful in the {reatment and/or prevention of acute or
chronic inflammatory diseases or disorders or autoimmune diseases e.g. theumatoid arthritis,
osteoarthyritis, systemic lupus erythematosus, Hashimoto's thyroiditis, multiple sclerosis,
myasthenia gravis, diabetes (lype [ and It} and the disorders associated with therewith,
respiratory diseases such as asthma or inflammaftory fiver injury, inflammatory glomerular injury,
cutaneous manifestations of immunologically-mediated disorders or lnesses, inflammatory and
hyperproliferative skin diseases (such as psoriasis, atopic dermatitis, allergic contact dermatitis,
irritant contact dermatitis and further eczematous dermatitises, seborrhoeic dermatitis),
inflammatory eye diseases, e.g. Sjoegren’s syndrome, keratoconjunctivitis or uveitis,
inflammatory bowe! disease, Crohn's disease or ulcerative colifis.



with a conmpound of formula VR R "ZZZ R2 NHR X R3 M wherein W R2, R9,
R4, R5 and R6 are as defined above, and Y' and Y2 are identical or different
| eavi ng groups as defined above for Y. The reaction conditions are those
nmenti oned above for the reaction of a conmpound of forrmula Il wth a
conmpound of fornmula 111. The conpounds of forrmula IV and V are known or may
be produced in accordance wi th known prgﬁedures The conpounds of fornula |
and their pharnaceutically acceptabl e salt's exhibit val uabl e

phar macol ogi cal properties when tested in vitro in cell-free kinase assays
and in cellular assays, and are therefore useful as pharnmaceuticals. In
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Schl aepfer at al., Prog Biophys Ml Biol 1999, 71, 435-478). Interaction
between cells and extracel I ular matrix (ECM proteins is transduced as

I ntracel | fre r@h.?op“ o Nl ugh
cel | surfgélgérozcepto , |nte Ifnr\]rf;.&foné%ﬁﬁ]f‘af%o an essentla?L r ol agé?gfbtélggg °
i ntegrin- ﬁ%lﬂﬂhl’@lf"bmﬂ?éﬂﬂ%ew@lm Q@!%%E‘TOM@‘BHM@&@P kinase Rieragtign oF
transduct ygn, eﬁé%ﬁ@%%ére?m&ﬁ %%?@@&w bf‘iﬂeﬁ‘%bmy tgﬁ%en &Wxﬁ&t&d

Y397 is a SHZ docking site I nases ound c-Src

ki nase phegpkdHJi &'trllsgr for ﬂtéwa*m sk eall) by bwae@ éAlgTSTlﬂ%n typging kipassip aqueous

phosphor yickins, 39 deschBedintRe Bxithpies."heTohPolnis of 18 imidatich 4ré itk afdotindicaiad |
adapt or prote| n. This direct binding of G b2 to FAK is one of_ the key steps
for the oOF tReArevsRtion or treatment of disordeérs or diseases where ZAP-7 Omlubmonlnhlbihonplgy

role.

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

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

The compounds of formula | and their phanmaceutically acceptable salts exhibit valuable
phammacological properties when tested in vitro in cellHree kinase assays and in cellular assays,
and are therefore useful as pharmaceuticals. In particular, the compounds of the invention are
inhibitors of Anaplasfic Lymphoma Kinase (ALK), and are useful as pharmaceuticals to treat
conditions caused by a malfunction of signal cascades connected with Anaplastic Lymphoma
Kinase, in particular tumors as described hereinbelow.

Al K-mediated signaling could play a roie in the development and/or progression of a number of
commaon solid turors (Putford, K., et al., J. Cell. Physiol. 2004 Jun;199(3):330-58). The



down streamtargets such as the Ras- ERK2I MAP ki nase cascade. -20- The

I nhi bition of endogenous FAK signalling results in reduced notility and in
sonme cases induces cell death, On the other hand, enhanci ng FAK signalling
by exogenous expression increases cell notility and transmtting a cel
survival signal fromECM in addition FAK is overexpressed in invasive and
netastatic epithelial, nmesenchymai, thyrgid and prostate cancers.
Consequently, an inhibitor of FAK is IiRg?y to be a drug for anti-tunor
grow h and netastasis. The conpounds of the invention are thus indicated,
for exanple, to prevent and/or treat a vertebrate and nore particularly a
mammal , atdrapauads Bithg presept invantien @isoexbibit ppwehd inhikitinngf thelyrosine kinass activity
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rheumatoid arthritis, ost'eoarthriti’s, systemc |upus erythematosus,
Hashi r notand; in AddiGoa $TATS ihasthesnesshoyimetods phosphandateskinaNGMALK, Holedtitiores
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di sor der §,Q5n blotdlf SE$6:AUK] Id AIBBLALNIR Hheases that include dassical T cell or null ALCL,
ALK® DLBCL and inflammatory myofibroblastic tumors. CLTCL-ALK is also thought to play a
role in the pathogenesis of large B-cell lymphomas.

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

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

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

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

The inhibition of ALK tyrosine kinase activity can be demonstrated using known methods,
for example using the recombinant kinase domain of the ALK in analogy fo the VEGF-R
kinase assay described in J. Wood et al. Cancer Res. 63, 2178-2189 (2000). In vitro
enzyme assays using GST-ALK protein tyrosine kinase are performed in 96-well plates as



hyperproliferative skin diseases (such as psoriasis, atopic dermatitis,
allergic contact dermatitis, irritant contact dermatitis and further
eczematous dem atiti ses, seborrhoeic dermatitis), inflanmatory eye

di seases, e.g. Sjoegren's syndrone, keratoconjunctivitis or uveltis,

I nfl ammat ory bowel disease, Crohn's disease or ulcerative colitis. 21
Compounds of the invention are active in FAK assay system as described in
t he Exanpl es, and show an inhibition 1 C%8in the range of 1 nMto 100 nM
Particular{y active are the conpounds Exanple No. 3-12 and No. 3-17

descri bed herei nbehow showing 1C%vales in the range of 1 to 5 nM Sonme of
t he conpoarfiter bifidingassayies MbhTEsdHChH pH =al.8.03 MMPMYC( 2@ td MnGlnl adtBET at ed
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Compounds A {AREshidr GRS cPihe rer@foac it CUERERCPRMh BEShbIRMde |
(i nsul i n inhibéog themampobads ofifomutebinbibit e enapneaetivitydyéil006 dCaddPul i n the
treat en!t oflmdiCtn o EbritBAtrdioR bt HOMUPEAI /Y WmCSGHBBIRY RURY OY BRRpER. | nc! ude

proliferative diseases, such as tunours, e for ‘exanp reast, renal
prostate, colorectal, thyroid, ovarian, pancreas, neuronal, lung, uterine

o1 ooy ofe PADAE B! fo U 1 pichl ifibi tRartR YRR AR LRABRETRS. (e
ki nase actugng BatheellsdD8MepRevisehectarmiung van Miperiganismen pind Zellkalturgn GmbH: hi s
G out h 1 o ion of NP RLAN R s 67 uahdtocthiiine Bar3 | @
det er nmi ne¢ell fingpith apBxBiRsEIgn vectornGinee!™ (PromegaKearp.. Madisaa MubB8 dicpging for
accept abl QPREALIS afkSlivdbquentbeld@ioR of G418 resistant cells. Non-transfected BaF3 cells depend
on IL-3 for cell survival. In contrast NPM-ALK expressing BaF3 cells (nhamed BaF3-NPM-ALK
hereinafter) can proliferate in the absence of IL-3 because they obtain proliferative signal
through NPM-ALK kinase. Putative inhibitors of the NPM-ALK kinase therefore abolish the
growth signal and result in antiproliferative acfivity. The antiproliferative activity of putative
inhibitors of the NPM-ALK kinase can however be overcome by addition of 1L-3 which provides
growth signals through an NPM-ALK independent mechanism. [For an analogous cell system
using FLT3 kinase see E Weisberg et al. Cancer Cell; 1, 433-443 (2002)]. The inhibitory activity
of the compounds of formula | is determined, briefly, as follows: BaF3-NPM-ALK cells
{15,000/microtitre plate well) are transferred to 96-well 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 % (viv). After the
addition, the plates are incubated for two days during which the control cultures without test
compound are able to undergo two cell-division cycles. The growth of the BaF3-NPM-ALK celis
is measured by means of Yopro™ staining [T Idziorek et al. J. Immunocl. Methods; 185: 249-258
{1995)): 25 pl of lysis buffer consisting of 20 mM sodium citrate, pH 4.0, 26.8 mM sodium
chioride, 0.4 % NP40, 20 mM EDTA and 20 mM is added to each well. Cell lysis is completed
within 60 min at room temperature and total amount of Yopro bound to DNA is determined by



phar macol ogi cal properties when tested in vitro in cell-free kinase assays
and in cellular assays. and are therefore useful as pharmaceuticals, In
particul ar, the conpounds of the Invention are inhibitors of Anaplastic
Lynphonma Ki nase (ALK), and are useful as pharmaceuticals to treat
conditions caused by a malfunction of signal cascades connected with

Anapl astic Lynphona Kinase, in particu[gj_tunnrs as descri bed herei nbel ow
ALK-nedl ated signaling could play a role™I'n the devel opnent and/ or
progression of a nunber of common solid tunmors (Pulford, K, et al., J.
Cell. Physlol. 2004 Jun; 199(3):330-58). The -22- conpounds of the present
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(ALK), rendering the protein tyrosine kinase activity of ALK
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and non-Hadgkin's |ynphomas (NHL), _.specifically in ALK+ NHL or Al kgnmas, in
i nf | ammat E"‘Efl%ﬁ"i'ed%@]HSSW'P?R%FSQN@BW)‘h%ﬁBm%@EF%?&? E\éﬁ"ﬁ@ml&%"ﬁ'é? er J et
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oncogene in vitro, ng able to_transformvarjous c o nes _an ri mary
et opoewhoit inbitor: e Eardpoiixds O faeRiias bl Fblior achuevitiaiGe 1o &rd enie o
able to | pemeppRximdBNI0mAtb il di sease after transplantation into irradiated
reci pient mce. Signaling pathways activated by NPM ALK include ras, PLC

and P13K pat hways and, in addition, STAT5 has been shown to be
phosphor yiaé aistipryiftiveAlction biithé 8sthpaumds of faribit Lhikalso b detepimd finl tleGiimndiay e
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The action of the compounds of formula | on autophosphorylation of the ALK can be
determined in the human KARPAS-299 lymphoma cell line by means of an immunobiot as
described in WG Dirks et al. Int. J. Cancer 100, 49-56 (2002). In that test the compounds
of formula | exhibit an ICe of approximately from 0.001 to 1 M.

Among the compounds of formula 1, 2—{5-d1|oro-2{2—meﬂ10xy—4-morpholin4-y1-
phenylamino)-pyrimidin-4-ylamino}-N-methyl-benzamide is an especially potent ALK
inhibitor, in that this compound inhibits the growth of the BaF3-NPM-ALK cells with an ICs,
of 97 nM. Further specifically preferred compounds that inhibit the tyrosine kinase activity

- of anaplastic lymphoma kinase {ALK) are the compounds described hereinafter in the
examples 7A and 7B, as well as 7-2, 7-15, 19-5, 21-1, 26-3 and 28-5, respectively, all of
which are having an ICs, within the range from <0.5 to 200 nM.

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



classical T cell or null ALCL, ALK+ DLBCL and inflammtory nyofi broblastic
tunors. CLTCL-ALK is also thought to play a role in the pathogenesis of

| arge B-cell |ynphomas. Aberrant activity of ALK is involved in the
devel opment of brain tunors and overexpression of ALK has been reported in
neur obl astomas and several cell lines derived fromneural tissue.

ALK- nmedi ated signaling could play a rol e% dn the devel opnent andl or
progression of a nunber of conmon solid Tumors (Pulford, K, at al., J.
Cell. Physiol. 2004 Jun;199(3):330-58). The inhibition of ALK tyrosine

ki nase activity can be dermnstrat ed usi n%olénom net hods, for exanpl e using

the recor@hianed systeraisally 3 Hailyirogroastt framatont & & agut 100 mekkokedy weidht; Anse
assay despgiched dhfy dbsa#@%@[ar@rmaﬁ%ﬂﬁeé g Ffitnarlis .@éazfﬁaf?gk&&uﬁ 48605 hg; i t lr f)

enzyne assays usin K protein tyr03|ne kinase are perforned in

pl at es asabophZ0Qp msu qaavenignil ipdministerad, frrexampiavindivided dgses yip to four gmes aﬁw
MICl 2, 100VidEigrm.1 ™M DTT, 0.1 pCi/assay (=30 pl) [r-33P]-ATP, 2 pM ATP,
3 pg/m poly (Qu. Tyr 4:1) Poly-EY (Sigma P-0275), 1 % DMSO, 25 ng ALK
enzyne. Assays are incubated for 10 mn at anmbient tenperature. Reactions
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transferred onto a MAtP Miltiscreen plate (MlIlipore, Bedf or d,
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an expresfstﬂmnfommfdupm(}idmm‘ﬁwtbﬁﬂmﬁm}@orp , Madi son W, USA) coding for

NPM ALK and subsequent sel ection of (418 resistant cell s. Non-transfected

BaF3 cel |l s depend
The pharmaceutical compositions of the present invention are prepared in 2 manner known per

se, for example by means of conventional mixing, granulating, coating, dissolving or lyophilizing
processes. '

Preference is given to the use of solutions of the active ingredient, and also suspensions or
dispersions, especially isotonic aqueous solutions, dispeféions or suspensions which, for
example in the case of lyophilized compositions comprising the active ingredient alone or
together with a carrier, for example mannitol, can be made up before use. The phammaceutical
compasitions may be sterilized and/or may comprise excipients, for example preservatives,
stabilizers, wetting agents and/or emulsifiers, solubflizers, salts for regulating osmofic pressure
and/or buffers and are prepared in a mannet 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,
carboxymethylceliulose, dextran, polyvinylpyrrolidone, or gelatins, or aiso solubilizers, e.g.
Tween 80° (polyoxyethylene(20)sorbitan mono-oleate).

Suspensions in oil comprise as the oil component the vegetable, synthetic, or semi-synthetic
oils customary for injection purposes. in respect of such, special mention may be made of liquid
fatty acid esters that contain as the acid component a long-chained fatty acid having from 8 to



on IL-3 for cell survival. In contrast NPM ALK expressing BaF3 cells (naned
BaF3- NPM AU( hereinafter) can proliferate in the absence of |L-3 because
they obtain proliferative signal through NPM ALJC ki nase. Putative
inhibitors of the NPM AL} C ki nase therefore abolish the growh signal and
result in antiprolifesative activity. The antiproliferative activity of
putative Inhibitors of the NPM ALK Ki nai.‘l;f3 can however be overcone by
addition of 1L-3 which provides growth gnal s through an 14PM ALK

i ndependent nechani sm [For an anal ogous cell system using FLT3 ki nase see
E Wisberg et al. Cancer Cell; 1, 433.443 (2002)1. The inhibitory activity
of the cordfeasresialy fromriAlp 22| carkorgdemss fpheampls inudq 3cid, fdeeyiciasigs myristic acid,
BaF3- NPM "He'ﬁta%@wd’lé Sfilﬁalﬂ%/a@dchg jakit cifl] st S%tdd%ra%ﬁlﬁlctaﬁﬁnﬁfﬁhf@éhéﬁ
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to each well. Cell S 1S co eted wthin mn_at roomtenperature and
total anodwetigRedy, ngﬁ%*ﬁn’ﬁ"ﬁrﬁp ?@tedﬁPB’PHY'mW’- ﬁmﬁemnt usi ng
the Cytof I ptﬂyoxybth%na\?wberb@adﬁﬁramMumSV@n&t@smt |1 owi ng

settings: Excitatl 20 and Sl 0 Qv Iues are
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- The manufacture of injectable preparations is usually carried out under sterile conditions, as is

the filling, for example, into ampoules or viais, and the sealing of the containers.

Phammaceutical compositions for oral administration can be obtained, for example, by
combining the active ingredient with one or more solid carriers, if desired granulating a resulting
mixture, and processing the mixiure or granules, if desired or necessary, by the inclusion of
additional excipients, to form tablets or tablet cores.

Suitable carriers are especially fillers, such as sugars, for example laciose, saccharose,
mannitol or sorbitol, cellulose preparations, and/or calcium phosphates, for example tricaicium
phosphate or calcium hydrogen phosphate, and also binders, such as starches, for example
com, wheat, rice or potato starch, methyleellulose, hydroxypropyl methyiceliulose, sodium
carboxymethyicellulose, and/or polyvinylpyrrolidone, and/or, if desired, disintegrators, such as
the above-mentioned starches, also carboxymethyl starch, crosslinked polyvinylpyrrotidone,
alginic acid or a salt thereof, such as sodium alginate. Additional excipients are especially fiow
conditioners and lubricants, for example silicic acid, talc, stearic acid or salts thereof, such as
magnesium or calcium stearate, and/or polyethylene glycol, or derivatives thereof.



Zel | kul turen GrbH Braunschwei g, Germany) [described in W Dirks et W int.
J. Cancer 100. 49-56 (2002)] using the sane net hodol ogy descri bed above for
t he BaF3-NPM ALK cell line. The conpounds of formula |I exhibit inhibitory
activity with an ICwin the range from approximately 0.01 to 1 pM The
action of the conmpounds of formula | on autophosphorylation of the ALK can
be determned in the human KARPAS-299 | homa cell |ine by neans of an

i mmunobl ot as described in Wo Dirks at™ €|~ Int. J. Cancer 100, 49-56
(2002). In that test the conpounds of fornmula |I exhibit an I CsD of
approxinately fromO0.001 to f pM Anong the conpounds of fornula I,

2-[5-chl oro- (2 nethoxy 4- nor phol i n-4-yh
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| dnase ( nmpounds descri'be el nafter _ exarrp A and
7B, as wesqrveatsmlxuzc,es. W,IG' tha greparation of emen@cc@h@uszsdghom@épwablwﬂyloswl of
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requi r ed ar@igmantsunay be faddest fodke tablefs @ép@ﬁtﬂoﬁwgsnfqh&amﬁémdﬂenmﬁhst ration,
t he part| fm%l&tgﬂiffe nlpgog E@e%@eé@ﬁt effect desired. In general,

satlsfactory results are |n cate obt ai ned systenically at dai I y
dosages of fromabout 0.1 to about 100 ng/ kg body weight An indicated daily

dosage i PeleTerny 5 ng
to abou?ﬁfggquconvem en'r?tflgfy&gI m ni g?agf.gglsb%é&%x%ﬁdqp%swéﬁ%l Vi dgc?@doses

up to fogelati . segipd capsples sposisting of odiptin st Blasticizensueh as piveeirt 9on
may be adgtKostras ﬁardmépaunus AP ¥eME RS hotive ilgRadidn? ilPR6 forlbfdranua) it eral 1y,

for exanple in the form ect abl e sol ut.i S ensi ons, enteral ly,
pr ef er abl&ampiedn agm “’&25!‘&54‘ SUCH as RRMSEAe, g‘!""?%ﬁ@@’p Qifants2uch@s talc or
topi fal | YragheSium stedrite, ?r‘iﬂ@iﬁﬁalfy%lﬂﬁérs meéoﬂcap@uléﬁ TR UcEv@ingfddihi®s, Or. in a
nasal or as 0|tor orm |t|on 0 i Si
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accept ablgguid polybibiieaé glycols or fatty acid esters of ethyleneorpropylene glycol, to which

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

may aiso be added.

Pharmaceutical compositions 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 triglycerides, paraffin hydrocarbons,
polyethylene glycols or higher alkanols.

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

Solutions such as are used, for example, for parenteral administration can also be employed as
infusion solutions.



di l uent may be manufactured in conventional manner by mxing wth a
pharmaceutically acceptable carrier or diluent. Unit dosage forns for oral
adm ni stration contain, for exanple, from about 0.1 ng to about 500 ng of
active substance. Topical admnistrationis e.g. to the skin. A further
formof topical admnistration Is to the eye. The pharnaceuti cal

conposi tions of the present invention arggprepared In a manner known per
se, for exanple by neans of conventional m xing, granul ating, coating,

di ssoivng or |yophilizing processes. Preference Is given to the use of
solutions_of the active ingredient, and al so suaﬁensions or . di spersj.ons,

especi al | {refembpesengiiesae. op PAMRIEantieidans. sHehes afcoticpdhsr SHohicleh, for

exanpl e i Budhie $oRsi€ad of ¥&BBicldciged. conposi tions conprising the active
I ngredient alone or together with a carrier, for exanple mannitot, can be .
made up before use. The pharmaceutical conpositions nmay be sterilized

andl or mayhé esmpduNas Ktk iveRtich m&Pbe SamiNlcPePAEHRISURdciRSingreliefbbd togdhér
wetting agents and/or emulsjfiers, solubilizers, salts fo ulatin

osnot i ¢ pERetpedrugs useiul againstieoplastc diseasps ayuselyl in FnomeduAtg, r se,

for exanpkgr dmipRatfe Rfentsi¥ MeEtdnBRinay bs 86y inHtcridénde)\wiih thé invkfitbrilhOcesses.
The sai d sol utions or suspensions may, CO rlse viscoslty-I ncreas,lbg‘g agents,
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car bon atevesolinfus| certicsteraids, ®.g. ipredaisone, dycloptesphamida cizathiopyeries triethorekate,

pent adecyl] | id 1 tic.aci ' cid. stearic acid .arachidic
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or pol yvalGhks, of SthefiElofdduliiinP somtundS)'e.q. CTLA4Ig.
In accordance with the foregoing, the present invention also provides:

(1) A compound of the invention for use as a pharmaceutical;

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

(3) a pharmaceutical composition, e.g. for use in any of the indications herein before set forth,
comprising a compound of the invention as active ingredient togsther 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 in
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
freatment 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 implicated, preferably ALK



trival ent, alcohol, for exanple nethanol, ethanol, propanol, butanol or
pentanol or the isoners thereof, but especially glycol and glycerol. As
fatty acid esters, therefore, the following are nentioned: ethyl ol eate,

i sopropyl nydstate, isopropyl palmtate, "Labrafil M 2375" (polyoxyethyl ene
gl ycerol ), "Labrail M 1944 Cs" (unsaturated polyglycolized glycerides
prepared by al coholysis of apricot kernel oil and consisting of glycerides
and pol yet hyl ene glycol " ester), " Labr aséP (saturated pol yglycolized

gl ycerides prepared by al coholysis of TCM and consisting of glycerides and
pol yet hyl ene glycol ester, all available from Gattefosse, France), and/or

"M gl yol gapthe (riathogll asciefinetbatzive sintern{4) eunpriaing wosdddénistfatioh,cs.gp dopogrhitan@ ot o

Cl2 from Mule A r,oany) .. hut lLall e '
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and nore asgredirtier drugrsobstanees, said furthityedrom sutistarice beingfusefi| ie ahypbl the particular
preparatiqns i.s usual canr| out under sterile conditions, as is the
filling, f@%ﬁﬁ?&&?‘ﬁ%@%@ul es or vials, and the sealing of the
cont ai ner €7) a &irabinativs woinpdsing a tEpapautically effestive aalouatbfiardosipoatd ofnthe invebtion
oot e A SRRl Pt 08 e o P Bl U Y R
t he m xt umpartioniagjndications setifértdeséinteforer necessary, by the inclusion of
addi ti onal ] f J res. ' I I ers
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manni t ot or preyention@f a disehsewhich respendsita inhibiion of thl anaplasticyophpma kinase.es, for
exanpl e tr4 GAUTY F&ﬁ@% reftithé bildBadvd 19
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met hyl cel Boagesiic largercelklympberpa, nasttigdglials|iymphamass inflammatory myofibroblastic
car boxymwrgghghgﬁﬁbh%g{ pol yvi nyl pyrrolidone, and/or, if desired,

c

di sintegrators, su as the above-nentioned starches, also carboxynethyl
starch, cft8dhe ysecaccpdingtp §)95¢9)r whergiptes corapayindiis 2-fthiorer2-@-reathoxy-frer eof |
such as spgrpHBiRldA ﬁér@danﬁﬁ&l-{%iﬂ riftidi-4 i ﬂm&@mﬁe et BYCHIbBI2*-[2-
condi tioners and l'ubricants, for exanple silidc acid, talc, stearic -z{add or

sal ts t heMedhoxy-ddétidmethyirpipaeazinghylbpiperidintwhpbead-Nt4-12-prepane-2eulfpayhry | ene

glycol, Oph&gAlpyAidiRS2, i iRingAs or a gfarmadsiiitaly fc6MRabIe 3t MRrddf, OF aff Bf thk ihk
sui tabl e, optionally enteric, coatings through the use of, inter” alia,
concent r af¥RPAINGE desibed herpinafiar ip thespamples i ehbagnaseylically accepigbie sait of any

poi yvi nyl gyg bohegione, .
(11)-a method for the treatment of a disease which responds to inhibition of the anaplastic
lymphoma kinase, especially a disease selected from anaplastic large-cell lymphoma, non-
Hodgkin's lymphomas, inflammatory myofibroblastic tumors and neuroblastomas, comprising
administering an effective amount of a compound of the invention, especially 2-[5-chloro-2-(2-
methoxy-4-morpholin-4-yl-phenylamino)}-pyrimidin-4-ylaminc]-N-methyl-benzamide or 5-Chloro-
N*2*-{2-methoxy-4-[4-(4-methyl-piperazin-1-yl)-piperidin-1-yi}-phenyl}-N*4*-[2-{propane-2-
sulfonyl}-phenyll-pyrimidine-2,4-diamine or a phamaceuiically acceptable salt thereof.

" Additionally preferred a compound according to the present invention that is useful as herein
before described is-a compound specifically mentioned in the examples.
Additional specifically preferred compounds according to the present invention that are useful
elther as FAK inhibitor, as ALK inhibitor or for inhibition of both and which may be prepared
essentially according to the methods described hereinbefore are the foliowing:
25-chloro-2-(2-methoxy-4-morpholin-4-ylphenylamino)-pyrimidin-4-ylamino}<N-methyl-
benzamide,



pol yet hyl ene gl ycol and/or titaniumdioxide, or coating solutions in

sui tabl e organic solvents or solvent m xtures, or, for the preparation of
enteric coatings, solutions of suitable cellul ose preparations, such as
acetyl cel I ul ose phthal ate or hydroxypropyl nmet hyl cel | ul ose pht hal ate. Dyes

or pignments may be added to the tablets or tablet coatings, for exanple for

I dentification purposes or to Indicate g'fferent doses of active

i ngredi ent. Pharnmaceutical conpositions for oral adm nistration also include
hard capsul es consisting of gelatin, and al so soft, seal ed capsul es
consisting_of gelatin and a plasticizer, such as, glycerol or sorbltol. The
hard capsé4{héBiriperidiriyh1'tyha- raeibwa:hamg)«%alnlmri |-[ﬁ-(Pmah%ﬂ1$u6¢DYQimﬁ0ﬂbs for

exanpl e 'Bg‘ﬁﬂﬁlnété‘{ﬂ m%‘%} fillers, such as corn starch, binders, and/or

glidants magnesi um stearate, and optionally stabilizers.
In soft caﬁmmg«p—%[amm(4rmgmﬂenlwmt-whwhemséambolyp)minﬂxﬁnrﬁmnim}-N-

suspended; IOE“% L &eﬁsif éaxm pi'ents, such as fatty oils, paraffin oil or
rs 9I ene gl'y

liquid poly col's of fatty acid esters of ethylene or propyl ene
gl ycol , t &-{Rrarho-24asthoxyermomhdindéyiephgoylamino)-pyrireidiartyleminb]-Naethyl-

pol yoxyet Be‘!nz%ﬁ dBhAhigan fatty acid ester type, may al so be added.
Phar maceut 1 cal conpositions suitable for. rectal adm nistration are, for

exanpl e, 3ﬂ%ﬁéﬁ-ﬁ@ﬁtﬂweﬂdMYQWHQ@W@W-MGBHWIW&&WWWQI%Wm@O}-N-

i ngr edi enfeafibénRHERMBHAMRKY, base. Suitable suppository bases are, for
exanpl e, natdral or synthetic tri cherldes paraffln Xdrocarbons

pol yet hy| ¥rié-Bapped-@.Sofimgthgmephen }pyrimigin-dryd ird-viebendti on,

aqueous  sletah@8lifoRimMAB, active ingredient in water- soI uble form for
exanpl e of a water-sol uble salt, or a ueous i nj ectlon sus ensi_ons that
contain vESEeEPNA-(¢-Aeqre-pbemd-Niz<2 idine-2,4-

car boxynmeghpkdee! | ul ose, sorbitol and/or dext ran, and | f desired,

RN s R A IR UAE AL R AN 1 Kt .1 S

be nade | péreflesifibhkirnias, bef ore parent eral adm nistration by the addition of

S a0 SR G W e TR ey e orer o

preser vat beteenedutfondmideexanpl e, anti oxi dants, such as ascorbic aci d, or

M cr obi ¢1 458~ hioro-2-(5-fluoro-2-methoxy-phenylamino)-pyrimidin-4-ylamino]-N-isobutyl-
benzenesulfonamide, and
2-{5-Chloro-2-{2-methoxy-5-{4-methyl-piperazin-1-yimethyl)-phenylamino}-pyrimidin-4-ylamino}-
N-methyl-benzenesulfonamide,
5-Chloro-N*"2*-{2-methoxy-4-{4-(4-methyl-piperazin-1-yi}-piperidin-1-yf-phenyl}-N*4*[2-
{propane-2-sulfonyl}-phenyl]-pyrimidine-2 4-diamine.

The invention also provides a compound of formula 2-{5-Chloro-2-{4-{3-methylamino-pyrrolidin-
1-yi}-phenylamino]-pyrimidin-4-yiamino}-N-isopropyl-benzenesulfonamide

The invention also provides a compound of formula 5-Chloro-N*2*-{2-methoxy-4-[4-(4-methyl-
piperazin-1-yl)}-piperidin-1-yi]-phenyl}-N*4*-[2-(propane-2-suifonyl}-phenyl}-pyrimidine-2,4-
diamine

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



such as sorbic acid or benzoic acid. The conpounds of the invention may be
adm ni stered as the sole active ingredient or together wth other drugs
useful agai nst neoplastic diseases or useful in inmmunonodul ating regi nens.
For exanple, the agents of the invention may be used In accordance with the
i nvention in conbination with pharnmaceutical conpositions effective in
various di seases as described above, e.g4_w th cycl ophospham de,
54uorouracil, fludarabine, gentitabine, cisplatinum carboplatin,
vincristine, vinblastine, etoposide, irinotecan, paclitaxel, docetaxel,
rituxan, doonubicine, getiitinib, or imatinib; or also with cycl osporins,
rapamnmycin nycins or their i nmunosuppresslve anal ogs, e.g. cydosporin

A, cycl OSRBE'J Qa%:%FK- 506, sirolimus or everolimus, corticosteroids, e.g.

pr edni son ospham de, azat hi oprene, nethotrexate, gold salts,
sul f asal aAt@H = anstic aaid 2ALIG F anaplastisdymphomal kindsend R eaidengsiner§'iphesphate,

h npf L
Y no: s upiife. 2 Satlated AR BAGHE ol dBh; 5 L p0anE SRR IR disapronyt
| eukocyt eazadisaphasyiste, BIRCDNHEN MpmmudwmmnMe Cco45,

1
flgands or Fgﬁer %@oﬁét%ﬁqaddgﬁbt%l E ﬁéj{e acc dance
J

W th the leiaagaiicagld, Eh%emmcFﬁmqetﬂﬁe £tay -p?tbwcdtéi&*- LAN@Enpound of
the i ”Venéﬁreﬂuﬁ-n%mﬁﬁfla%élé& antihedy Pen@TRMEH] FRK < Béeal RGP

for use as Ezirretﬁoxsy 4- [4 (4- rreth I-p| perazi n-

1-yl) - pi péinags, TRETyT flugseesenPs reqoaance 2npidy antfen HRFESoh A tysremetyt pyri m di ne
- 2, 4- di angipsraziheN'-2CRIRNs BifdrY adid FOAL = ydedxy mszdaaﬁéduf&b@mb&%sﬁw RS

herel nbefore set forth; (3) a pharmaceuti cal corrp05|t|on for use In

any of t hBCRITiP¥e/Be SRESHERN PolBerare Clain reagiany SA Sﬁgpfaﬂ@aﬁswua@tesf

the i nvenpigipensq iﬂméﬂhﬁ?hﬁ ®ehdirl Elﬁfé?ﬁﬁibswﬁéhb@ﬁtﬁteaﬁmﬁo-(banzomamm-
phar maceut | bl e dil uents or Car“‘ﬁ-[l thod for the

ally acce
treat mantylbfﬁ hbﬂy“ﬁﬁ??‘ﬁﬁﬁ'y'émm%%?w* e in a subject
in need thereof which conprises adninistering an effectlve amount of a
conpound i sing sane;
(5) the usE-H ot A PR HEH e B
medi carrerﬁermeshhmamiﬂeat mant or pr eventlon of a di sease or condltlon in
whi ch FAK and/or ALK and/or ZAP-70 and/or

A
:0

v B ~© o

To a solution of 2-{2-chloro-5-nitro-pyrimidin-4-ylamino)}-N-methyi-benzenesulfonamide

(100 mg, 0.29 mmol) in EtOH (3 mL), 2,5-dimethoxyaniiine (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
mixure is purified by reverse phase HPLC to give the title product in.

Rf = 0.47 {n-hexane : ethyl acetate = 1:1). "H-NMR (400 MHz, CDCl), & {ppm): 2.36 (d, 3H),
3.57 (s, 3H), 3.73 (s, 3H), 6.72 (d, 1H), 6.89 (d, 1H), 7.17 (s, 1H), 7.35 (t, TH), 7.4-7.6 (m, 1H),
7.63 (d, 1H), 7.81 (d, 1H), 8.0-8.2 (m, 1H), 9.13 (s, 1H), 9.41 (br.s, TH), 11.0 (s, 1H).

 J

Preparation of 2-{2-chioro-5-nitro-pyrimidin-4-ylamino)-N-methvl-benzenesulfonamide:
2,4-Dichloro-5-nitro-pyrimidine (1.94 g, 10 mmol) and 2-amino-N-methyl-benzenesulfonamide
(1.86 g, 10 mmol} are dissolved in CHCI3 (30 mL). The reaction mixture is heated at 61°C for 2
h. The solvent is evaporated and the residue is washed with ether {o give the fitle product.




| GF-1 activation plays a role or is inplicated, preferably ALK, -29- (6) the
nmet hod as defined above under (4) conprising co-admnistration, e.g.
concomtantly or in sequence, of a therapeutically effective anount of a
conpound of the invention and one or nore further drug substances, said
further drug substance being useful in any of the particular indications
set forth hereinbefore; (7) a conbinatiog%conprising a therapeutically

ef fective amount of a conpound of the inVention and one or nore further
drug substances, said further drug substance being useful in any of the
particul ar indications set forth hereinbefbre; (8) use of a conpound of the
i nvent i onRf=ef.5t(hdienamaf etbyl acetatef= &Wéﬂ‘rWMF&r Cﬂﬁ‘da).tﬁr(eamw:ﬁ?' {doBH), 4.6~

ympoms K7 a5 36 GH M £7 GETRAEES [ HH R . San e Pt b,

treated is select ed from|ynmphoma, anaplastic |arge- ceI |1 yrrphoma
non- Hodgki 1. > ] i

neur obl a S C f

2- f 5- chl chenzengspiforanidy - 4-

nor phof rn- 4-yl - phen) l am rig) - pyri m di n-4-yl am no] - Ny et hyl - benzam de or

5- Chl oro- N*2*-{2- net hoxy- 4]5% 4- met hyl - pi peraztn- 1%)? eridin-1
yl]-phenyl)-N 4 [ 2- (pr)pane- -2,4-diamne or a

onpound i s

fonyl) - phenyl] X&

pharmaceutically acce{ﬂ)\té’ol sdit Thereof~ or f the t hp onpounds
descri bed her ei naft &r I exanples or a phar caltysaccept abl e sal t
of any one of these; 1 nmet hod for the treft of i sease whi ch
responds to inhibition of e anaplastic |ynphoma Kinase,Tespecially a

di sease sel ected from anapl astic |arge-cell |ynphoma, non-¢Hodgkin's

| ynphomas, inflammatory nyofibroblastic tunors and neurobl Bst omas,

conpri si | I.n ffectlve apount of ound o the

i nvent i 02'% aegtﬂ é%tZV(S?rﬁrgo%ﬁ i mino -meﬁ'n nesulfonamide

met gog 4800mpho.78 M), ao:hdmdtlam/mheﬂys‘l 5nlj, 11:-18-remnelyinethanist (Bahby H-Nbenzan de
or - Chi

N 2+ [ 2 UiRBhAGHiG 269 (93 b i Adds! Bad S5Ted dndor fefu sandtien forss baups- e foastoR 4+ -

[ ﬁ (pr opmﬂﬂu&l?mﬂédwfdogr)mrdmmw iﬂtdm%tgr dndiéxiracied twic? with eténd acetate. |
phar mace ca cceptabl e .sal t A tjo referred a npoun
accordi mL)F"P Eﬁé: %Y%@g eﬁﬁgﬁ'ﬁ @kﬁ' j agnesium s"'é’%'

and evaporated in vacuo. The resndue is purified with salaca gel column chromatography {n-

hexane : ethyl acetate = 5:1 1o 1:1) {o afford the title compound.

'H-NMR (CDCls), 8 (ppm): 8.95 (s, 1H), 8.44 (d, 1H), 8.20 (s, 1H), 7.98 (dd, 1H), 7.58 (ddd, 1H),

7.22-7.32 (m, 1H), 6.51 (d, 1H), 6.40 (d, 1H), 4.56-4.48 (m, 1H), 3.86 (s, 3H), 3.81 (s, 3H), 2.64

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

Preparation of 2-(5-bromo-2-chloro-pyrimidin-4-ylamino)-N-methyl-benzenesulfonamide

A solution of §-bromo-2,4-dichloropyrimidine (684 mg, 3.0 mmol) and 2-amino-N-methyl-
benzenesulfonamide (559 mg, 3.0 mmol) in N,N-dimethyiformamide {10 mL} containing
potassium carbonate (830 mg, 6.0 mmoi) is stirred at room temperature for 23 hours. Saturated
aqueous ammonium chloride is added and the mixiure is poured into water and extracted twice
with ethyt acetate. The organic layer is washed with brine, dried over sodium sulfate, and
evaporated in vacuo. The residue is pwrified with silica gel column chromatography (n-hexane -
ethyl acetate gradient) to afford the tile compound as a slightly yellow solid.

'H-NMR (CDCls), 5 (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 {n-hexane : ethyl acetate = 10:3):
0.33.




before described is a conmpound specifically nmentioned in the exanpl es.
Addi tional specifically preferred conpounds according to the present
invention that are useful either as FAK inhibitor, as ALK inhibitor or for

i nhibition of both and which nay be prepared essentially according to the
met hods descri bed herei nbefore are the fol],ow ng:

2-[ 5-chl ono- 2- ( 2- et hoxy- 4- nor phol | n4- ykpﬁgﬁyl am no) - pyrimdi n-4-yl am no] - N-
nmet hyl - benzam de, -30-

N2- (4j 1, 4] Bi pi peri dinyl -1'-yi-2-methoxy-phenyl)-5-chl oro-N4-[ 2- (propane-1-su
ffonyl)- phenyﬁﬂ% m di ne- 2, 4- di ani ne,

2- { 5- Chl or o- 2-The follewitgn3cfp-Dioniat 2-taubstyihepiauincipyrimidin-4-ylamino]-N-methyl-benzene-

yl) - phenyl am p@loniiioeddrd bpéed e b9 mho-2 chRRLHMMUn RS REARENLhdugnan de,
2-[5-Brono-2- (2-neth %% - Rﬁré&gol [ n-4-d¥i Rper}ynl am Qlo)p'-_ogé/adrri q'Ean?L'l i g_rri no] - N-m
et hyI - benzen WP??H@ ﬁgean carrespondmg aniline owing me Uure o mpie £.
2-{2-[5-(1-Acetyl - pi peridi n-0-yl 0) qy} - 2- net hoxy- phenyl am no] - 5- br ono- pyrimd
i n-4-ylam no)-N et hyl - benzenesul f onam deg,

N- [ 5- Br onp- 2- ( 2, 5- di met hoxy- phenyt anmi no) - pyr ™sf di 4- yl ) - N- (4- nor phol i n- 4-yl
-phenyl ) - net hanesul f onani de, 5-Brono-N-4 (4- uo;{tphenyl - N*2- (2- et hoy

4- nor phol i n-4-yl - phenyi } pyri m di ne- 2] 4 di gpirne, =~

2- [ 5- Chl or o- 2- ( 2- met hoxy- 4- pi per azlwe 1 ,-fl -
4-yl am no] - N-net hyl - benzenesul f onam ¢&
2- [ 5- Brono- 2- (5-f 1 uor o- 2- net hoxy- phenyl a
benzenesul f onam de, 2{5-Chl oro-2-(5-fluo
-y)am no] - N-i sobutyl - benzenesut f onar ni de,
2- (5- Chl ore=2-12 msthox%xS 4 F"Eéff‘jg" !?{; petr-az-A—1eylaet

yl) - phenyl a'rznm%’] pyrimdin-4-yl dgm rqo - N met hyl - béﬁ?@ﬁé‘é‘&l“‘f*@n%?ﬁpﬁ'é

5-Chl oro-N 2 -{2{net hoxy- 444- (4- metM§| - pi per azi n- 1-yi) - pi peri di n-1 -yf} phehyl

enyINam' nc'w- pyri midi n-
Rx

pyri m di n4-yl am no[ - N- met hyl -
et hoxy- phenyl ami no) - pyr | ni di n.

PN 4-[ 2- CDCly: 2.64(d, 3H), 4.48-4.40(m, 1H), 6.78(d,1H),
3-1 r 048 | 6.87(bs, 1H), 6.95(dd, 1H), 6.82(s, 1H),7.54(ddd, 1H),
°><F {p-hexane: | 7.78{(d, 1H), 7.97(dd, 1H), 8.28(s, 1H), 8.32(dd, 1H),

ACOEr=1:1) | 9.07(s, 1H)
CDCly: 2.25(s, 3H), 2.33(s, 3H), 2.63(d, 3H), 4.53
0.58 | 4.45(m, 1H), 6.61(bs, 1H), 6.99{(dd, 1H), 7.04(s, 1H),
(nhexane: | 7.18(ddd, 1H), 7.43(ddd, 1H), 7.56(d, 1H), 7.92(dd,
AcOEt=1:1) | 1H), 8.19(s, 1H), 8.41(dd, 1H), 9.08(s, 1H)

j ]
Me
CDCl,: 2.23(s, 3H), 2.62(d, 3H), 3.69(s, 3H), 4.53-
33 ‘/EEK 0.36 | 4.44(m, 1H), 6.62(dd, 1H), 6.69(bs, 1H), 7.10(d, 1H),
M
: |
Me

32

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

AcOEt=1:1) | 8.22(s, 1H)}, 8.44(dd, 1H), 9.09(s1, 1H)

CDCla: 2.32(s, 3H), 2.63(d, 3H), 4.45-4.44(m, 1H),
0.41 6.85(d, 1H), 6.91(d, 1H), 7.00(bs, 1H), 7.28-7.24(mm,

{n-hexane: | 1H), 7.57(dd, 1H), 7.99(dd, 1H), 8.25 (s, 1H), 8.39(d,

AcOEt=1:1) | 1H), 9.00(bs, 1H)

34




(propane-2-stdf onyl ) - phenyqg- pyri m di ne- 2, 4- di am ne_

The i nvention al so

provides a conpound of formula 2-(5-Chloro-2-[4- ( 3- ret hyl ani no- pyrrolidin-

1-yi} )henyl am no] - pyri m di n-4-yl am no) - N-i sopr opyl -

benzenesuffonarri de The

i nvention al so provides a conpound of formula

5-Chl oro-N*2" - (2- met ho) cy- 4- [ 4- (4- net hyl -_3gi_perazi n-1-yi)-piperidin-1
yi]-phenyl}- N 4*-[ 2- (propane- 2-sufonyl)-phenyl)-pyrim di ne-2,4- dianrine The
fol | om ng Exanples serve to Illustrate the invention without limting the
i nvention [ TS SCOPE.  ~31- BXanpl €S TebEeYs 34, OAF 2 650 i = 8RE BHY 2880, ALK
= anapl asty c J ynghorma ki nage, ATP = ademnosine 5 -1r1p
saturated sodrlimlchl e sol utli on03 SA 2‘ Iﬁgsggp %?aqoﬁ?tﬁn?w 71%53\?)15)
di f sopr opy azodl ca | at e, |DiF@BIne=| KE3- IﬁgmdﬂHB@ﬁ?(d{bwmairﬂﬁwnlﬂhBQ$ (sDVAP
= 4-di met hyl am nqpyridi ne, DV szobt=hrl| miEyt 8thd o) B4R, 1
—1 4-dithib-D, L-tihrei t"¥, EDTA|= et hyl ehe di am ne tetraacetlc acid, Et =
et hyI , Et = et|hyl acet at e, 5Et OH = et heDOl:, 2.43(d, BRI 6.96(s LIN)@EA5-4.40(m, 1H),
eur opi um - | - ghosphoi y AK =
Focal Adhegi (%%él Ki =|fl uoresce 4856.8;38 Onah%&e%g@{ HW?%%% KEPES
= N-2- hydrjoxyet hy dr azi ne-| Nhoxaeeh adids (19(Edhi 1H). &P 60(‘@&{") 7.97(dd, 1H),
=1- hydr oxy} 7- azak | azol e, |MeOEt=071 wlzz(dﬁﬁ),d%@:@s:n-n emﬁ(cse:-l; B&#‘(Sﬁ;ﬁHptl bN
pol ymer asg-ehatrireac SH-APC—=15¢ “Ic“* ..25 ey g
Supertight|"" afl cphyco yani n (Ferkin E TQPS: rﬂs‘l{%a?m g(ub#ﬁ %%iﬂ TBIU =
O (benzotrli a2dl - 1 | - t&Hr ang®. ﬁ%/fbamfrbrﬁﬁﬂﬁ@&émrﬁ‘mﬁﬂfbﬂdmaﬁ@; THE
z ]E(Zat E ghéq I’Dlpf U[ ﬂ-f . )(n—hexa_ne 7.46-7.43(m, 1H), 776(d 1H), 793(d|31- ‘IH)t ?]2?(8
-f2-(2,5-{D net hg - Sl ] y | nol met hv
benzenesullf onam g Aﬁégﬁgﬁ{ jﬁ@:iﬁ&]ﬁﬁ*ﬁ gﬁ??&)sam)
CDCly: 2.62(d, 3H), 2.81(s, 3H), 4.07-3.98(m, 1H),
38 012 | 4.524.45(m, 1H), 6.37(bs, 1H), 6.77-6.73 (m, 2H),
(n-hexane: | 7.12(dd, 1H), 7.24-7.20{m, 1H), 7.30-7.27(m, 1H),
AcOEt=3:1) | 7.35(dd, 1H), 7.88(dd, 1H), 8.18 (s, 1H), 8.41(d, 1H),
9.19(bs, 1H)
CDCls: 2.62(d, 3H), 3.94(s, 3H), 4.49-4.43(m, 1H),
39 0.28 6.99-6.90 (m, 3H), 7.18-7.23(m, 1H), 7.31-7.24(m,
(n-hexane: | 3H), 7.63(ps, 1H), 7.93-7.86(m, 1H), 8.28-8.23(m,
AcOEt=3:1) { 1H), 8.28 (s, 1H), 8.45(bs, 1H), 8.89(bs, 1H)
CDClhy: 0.81(t, 3H), 1.37 (dd, 2H), 1.64-1.55 (m, 2H),
3-10 0.23 | 2.64-2.60 (m, 2H), 4.45-4.40 (m, 1H), 6.69 (bs, 1H),
(n-hexane: | 7.23-7.10(m, 1H), 7.46-7.38 (m, 1H), 7.73 (d 1H),
AcOEt=3:1) { 7.92 (d, 1H), 8.21 (s, 1H), 8.38-8.46 (m, 1H), 9.09 (bs,
1H) .
CDCl;: 2.63 (d, 3H), 4.15-4.10 (m, 1H), 6.58 (bs, 1H),
311 0.12 7.31-7.10(m, 4H), 7.53-7.49 (m, 1H), 7.71(d 1H), 7.95
(m-hexane: | (d, 1H), 8.30-8.23 (m, 1H), 8.26 (s, 1H), 8.45 (d, TH),
AcOEt=3:1) | 9.03 (bs, 1H)




To a solution of 2-(2-chloro

5-nitro-pyri mdin-4-ylam no) - N net hyf - benzenesuf f onam de
2, 5- di met hoxyani fne (49 ny,
The m xture is heated at 78C for 5 h. The sol vent
mxture is purified_ 4y reverse phase HPLC to give the

nmol )

room t enperat ure.
evaporated, and the

in EtOH (3 ),

0. 32

(100 ngy, 0.29
| s added at
s

nmol )

H

ent

fVv

),
i on
nt o

and

title product in. Rf = 0.47 (n-hexane : ethyl acetate =1:1).' HHNWR (400 MHz,
CDCl 3), d (ppn) 2.36 (d, 3H, 3.57 (s, 3H) 3.73 (s, 3H) 6.72 (d, 1H,
AR AOISS RE e ei ae g
i Pﬁe,pa- Ay, 8 (m g3 2’H}]446-443(m 2 )(673(%5 1H)'§)99(% ) (s
hl oro-5-niltrespyfi am n@rheddameet | TiShidd) 2i8)) 826H7 20fma tHY &:52 (dd, 1H), 7.74
2,4-Dichl oro-5-n 'd'”Aé%rgﬁlC&%”f@i a2fH) 822 (s, 1H). 842 (4, 1H), 9.02
2- am no- Nf et hyl benzenesul f onam ()J (86 i%e 1%’ aﬁg% a(?e o)l' sso( ve)
CHCI 3 (30{nt.). The reaction xture ig¢ dat 61 Cfor 2 h. The solv
i s evapor ated anfl theresi (feall s washed mhzesheaH)taemse(m hel), 7Lt {de 2H),
product. 132 0.5 (thex ne - 21 hyll 0 gpd
), d (ppn e (de 3-Ng 6 3§ Zﬂ)%g A d%ﬂ&)f %‘Mﬂz
8.04 (d, LH), 8.15 N)/N 9. 21(’*6@ t)ll-1)796@1“2 3.87(s.1H). &. 99(15%34 )2824(5
2-f 5- Bronp- 2- (2. B- dim&t hoxXv- phienvl am nchﬂpwnsm THM %6114/, iyl - N- et hvi -
benzenesuH-enramtde—8F—p—HN—1-C—H5 ch‘,i,., §‘6 36, 3603 A o
\' I U\ ~]/ To ajsolufion of ' :
2- (5- br onp- 2=1¢h| bm pykini-eMa- 4- y| &A% no) ANIWDﬂHyﬁﬁb@ﬂtlérﬁ&dM ﬂﬁaﬁﬁﬂ@d (304
Im;Ji\I 0h73 Tmﬁ:) P, 4 thogyan {r-HeRar(ed & Jmﬁwmvsﬂ(mh&)mamm@f YY), (3 tr
ydrpchlorif a : L Q refl ux condi
for 5 houys. The reactlon0 Xt ur g?_lsgﬁ g%@@ ﬂ'B é%%qﬁé#%g&a?%e poured |
wat er andj extracted tvm e wtn ethyl aﬁ ebal;€2.63(d 138), GI6ERNBH), 3.85(S,[3H),3.45-
successi vel S an rinme, [ I [ ,
evaporatefd in va ue ?%{?purﬁf"ﬁ@(‘iHaﬁ?ﬁg@?'ﬂ%gas@tﬁ?ﬁéﬁqﬂﬁ
chr omat ogf aphy ( (n-hexane: | 7.97(dd, 2H), 8.26(s, 1H), 8.44(d, 1H), 8.96(s, 1H)
AcOEt=3:1)
‘CDCl5: 2.17(s, 3H), 2.22(s, 3H), 2.64(s, 3H), 2.63(d,
3-16 0.22 3H), 4.46-4.44{m, 1H), 6.57(bs, 1H), 7.00(s,1H),
(n-hexane: | 7.17(dd, 1H), 7.44-7.40(m, 1H), 7.44(s, TH), 7.93(dd,
AcOEt=3:1) | 1H), 8.19(s, 1H), 8.43(d, 1H), 9.06(s, 1H)
CDCly: 2.22(s,3H), 2.63(d, 3H), 3.68(s, 3H), 3.89(s,
317 0.46 3H), 4.52-4.47(m, 1H), 6.51(s,1H), 6.74(s,1H),
(ACOEN) | 7.12(s,1H), 7.16-7.12(m,1H), 7.40(dd, tH), 7.91(dd,
1H), 8.19(s, 1H), 8.42(d, 1H), 8.12(s, 1H) -
CDClz: 1.16(d, 6H), 2.25 (s, 3H), 2.62(d, 3H), 2.77(t,
318 0.35 [ 1H), 4.49-4.48(m, 1H), 7.00(s,1H), 7.15(d,1H), 7.41-
(n-hexane: | 7.37(m,1H), 7.49(d,2H), 7.54(dd, 1H), 7.92(dd, 1H),
AcOEt=3:1) | 8.21(s, 1H), 8.32(d, 1H}, 9.02(s, 1H)




hexane :
(CDCs) ,

et hyl
3 (ppm:

7.58 (ddd, 1H),

(m 1H),

acetate

3.86 (s,
1:1):

8.95 (s,
7.22-

3H),

1H),
7.32 (m
3.81 (s,

acetate = 5:1 to 1:1) to afford the title conmpound.

8. 44 (d,
1H),
3H),

0.31. Preparation of
2- (5-brono- 2-chl oro- pyri m di n-4-vl am no) - REnEthyI benzenesul f onam de
sol ution of 5-brono-2, 4-dichl oropyrenidine (684 ng,

6.51 (d, 1H),
2. 64

" H NVR
7.98 (dd, 1H),
IH), 4.56-4.48
Rf (n-hexane :

1H, 8.20 Is, IN),
6.40 (d,

(d, 31-1).

A
3.0 mml ) and

et hyl

7.93(d, 1H), 8.06(s, 1H), 8.27-8.21(m, 1H}, 8.23(s,
1H), 8.11(s, 1H)

2-am no- N-pet hyl - hp_n7nnncnl fonam de (559 ng, 3. 0 mmpl) in
N, N- di et Hyl f or mgni de {10 mi -) |cont ai ni hgPCl Ak Pbm>13P A0 Amr).@36- 39: o]0
mmi) is dtissed at re chperjat urzs fo 3.883. Ratun; 4H), SaT-4.83(tne tH), gLehus),
amoni um ghl oridg is ed and |t I
extracted jtwice [with™g acet(g-t e. 36 &(‘?WD?E{'?%W@ %@%fﬂyaﬁg?(%d E)H) he,
dri ed over| sodi up sul f&te, and ﬁ@?ﬁﬁ%ﬂb (§d 18 0Hd. HHSE 1S tHLE4HE. Yliri f | ed
with silida gel dolu hr omat ¢gr aphy ( he.feesand - ethyl acetate gradient)|to
afford thg title|co d as aj|slightly yellom/solid "HNWR (CDCl), 6
(ppm: 2.7 (d, . 3H) 4 79 (q, H__ 7 28 (s 7.29 (ddd_1 H) 7 66
(ddd, 1 H), 7.95|(dd, 1 8.37 Is, 1 WDC@?@@(S(%H) 2.64(g. 3H) 399-3287 (. #hY), Ry
(ni heﬁane: ea-l(ag'l tacet a';] M3): (8633 | 83 FagaNgH)E4.84-4.50(E, 119)] 6.6041,mg),
2-[5-brong- 2- (subdst. ph¢ m n n zene-
Sul fonani des are |prévarsdtr om WrnBshe: " Sieadt 1, 27 @9k, D-gRh M, 7377 R
2- (5-)romg- 2- chl gré- pyri m di n- 4 A¢PEFAb) Z46dee iy T-93ES IR 826 Hndfa@dHind
t he corr.eqpondi ng anlllne follmmﬁng t he| gueaqeeityr e of Exanple 2: 8r N Q HN
NNH HN S fl1 O—pt-No—Rx .“ {-sotvent+——H- n
cocs: 2. 64CE 3H), 4. 48- 4f4 ml 1H), 6.[78(d, 1H),
CDCly: 2.33(s, 3H), 2.65(d, 3H), 3.60-3.45(m, 8H),
322 0.27 4.53-4.49(m, 1H), 6.74(s, 1H), 7.11(d, 1H), 7.22.
o, {ACOEY) | 7.18(m, 1H), 7.58-7.54{m 1H), 7.94(dd, 1H}, 8.00(d,
Enj 1H), 8.22(s, 1H), 8.37(d, 1H), 8.13(s, 1H)
v}
CDCl;: 1.24-1.08(m, 2H), 1.46-1.32(m, 2H),1.76-
3-23 Mol 038 1.67(m, 2H), 1.98-1.90(m, 2H), 2.33(s, 3H), 2.64(d,
) (AcOEY) | 3H), 3.95-3.90(m, 1H}, 4.49-4.47(tn, 1H}, 5.89-
NH 5.80(m, 1H), 6.66(s, 1H), 7.15(dd, 1H), 7.48-7.31({m,
O/ 2H), 7.91(dd, 1H), 8.12(s, 1H), 8.23(s, 1H}, 8.41(d,
1H), 9.18(s, 1H)
CDClg; 2.35(s, 3H), 2.71(s, 3H), 3.07-2.73(m, 2H),
3-24 Me 6.41 3.86-3.31(m, 6H), 6.85(s, 1H), 7.10(d, 1H), 7.24-
(ACOEY) | 7.19(m, 1H), 7.52-7.48(m, 1H), 7.66-7.59(m, 2H),




3-1 F 0.48 6.87(bs. 1H), 6.99(dd, IH, 6.82(s, 1H),7.54(ddd, 1H), o F
(n-hexane: 7.79(d, 1H), 7.97(dd, 1H), 8.28(s, 1H). 8.32(dd, 1H), AcOEt-1:1)
9.07(s, 1H) CDCl 3: 2.25(s, 3H), 2.33(s, 3H), 2.63(d, 3H), 4.53- 3-2 0.58
4.45(m 1 H), 6.61(bs, 1K), 6.99(dd,1 H), 7.04(s, 1H, 1| / (n-hexane:
7.18(ddd, 1H), 7.43(ddd, 1H), 7.56(d. 1H),.3£.92(dd, AcOEt=1:1) 1H), 8.19(s,
1H). 8.41(dd, IH, 9.08(s, 1H) CDC13: 2.23(s, 3H), 2.62(d, 3H), 3.69(s, 3H),
4.53- 3-3 | 036444(m 1 H, 6.62(dd, 1H) 669(bs 1H) 710(d 1H,
b / (n hexame—7- Y((]U, IF I), T ‘ﬁ(d, 1I‘|) Dél:; 1),

AcCEt =1: 1) | 8. 22( s} s 0i8e 8’%‘(%?'?71"%%91 305}??%(‘" 3'#?}7

2.63(d, 3
7.00(bs, 1 Yeeivegane HHp 97 (. ZHI, aﬁa(da.am TBSGO 1, 7.9, 1HB. 25
(s,1H), 8. , I0TPE (s, 3H,
2.63(d. 3 3-%@418.3‘53@%’%5&1 . 6. %61?2 1H), 6.71(s,
1H), 7.48( 7_63-7 59(m 1H) 7 97(dd___1H) 8 05(d__1H],
8.23 (s, d, 1H), $CBSkE2-134mEHy2 13(sp3k)3 RF6(daEH),

3. ag)(s, 3t . ’ 36.85 OViz301-287(, 9M), 658668, 2*“‘1)655(80!@!)699? jg]
1 7. . ; A1 7 :
1H.  Ac L 1) [8.220d. R | 8@@& e :)Eoggaég(%@ﬁ’??%; &8) ’ﬁ§ CDOb:
2.30(s, . | 44-[AREHHY) | Fip7(dd. 3 7.84(g8. 1156, 8. BRYd, Y |
7.00-6.68(m 2H), (n{bexanen 7.46-7. 43(m 1H), 7.76(d,

et =31 -

1H), 7.93( : -
, 045 | 4.44(m, 1H) 6.77-6.73(m, 1H), 689-682(m 1H)
(nhexane: | 6.97-6.91(m, 2H), 6.96(d, 1H), 7.20(dd, 1H), 7.25-
ACOEt=1:1) | 7.24(m, 1H), 7.33-7.29(m, 1H)

CDCly: 2.34(s, 3H), 2.64(d, 3H), 3.81(s, 3H), 4.57-

0.35 [ 4.50(m, 1H), 6.76(bs, 1H), 6.91-6.84(m, 41H), 7.04(3,
(nhexane: | 1H), 7.83(dd, 1H), 8.06(d, 1H), 8.19(dd, 1H), 8.23(s,
ACOE=1:1) | 1H), 8.00(s, 1H)

L .
CDCly: 1.50(t, 3H), 2.62 (d, 3H), 4.17(dd, 2H), 4 51-
329 °E‘ 045 | 4.44(m, 1H), 6.95-6.89 (m, 2H), 6.94(d, 1H), 7.16 (dd,

3-28

(n-hexane: | 1H), 7.31-7.23{m, 5H), 7.67(s, 1H), 7.11(dd, 1H),
AcOEt=1:1} | 7.23(d, 2H), 7.65(s, 1H), 7.88(dd, 1H), 8.28-8.23(m,
1H), 8.28(s, 1H), 8.43(s, 1H), 8.89(s, 1H)

, CDCls: 1.49(t, 3H), 2.63(d, 3H), 3.85(s, 3H), 4.16(dd,
3-30 Oy 045 | 2H), 4.554.48(m, 1H), 6.81(dd, 1H), 6.95-6.91(m,
_ (n-hexane: | 3H), 7.11(dd, 1H), 7.23(d, 2H), 7.65(s. 1H), 7.90-
m ACOEt=1:1) { 7.88(m, 1H), 8.28-8.26(m, 1H), 8.27(s, 1H), 8.39(s,

1H), 8.90(s, 1H)

TH-NMR - (CDCl) 1.83-1.72 {4H, m), 2.63 (31, d),
3-31 020 |266-2.62(2H, m), 2.80 {2H, 1), 4.41-4.44 (1H, m),
(n-hexane: | 6.64 (1H, br.s), 6.92 (1H, d), 7.08 (1H, dd), 7.18 (1H,

AcOEt=1:1) | dd), 7.45 (1H, dd), 7.59 (1H, dd), 7.92 (1H, d), 8.20
(1H, 5), 8.42 (1H, d), 9.08 {1H, br.s).




CDCl 3. 2.62(d, 3H), 2.81(s, 3H), 4.07-3.98(m 1H), 3-8, N, 0.12
4.52-4.45(m 1H), 6.37(bs, 1H). 6.77-6.73 (m 2H), (n-hexane: 7.12(dd, 1
H, 7.24-7.20(m 1 H), 7.30-7.27(m 1 H), AcCEt=3:1) 7.35(dd, 1H), 7.88(dd,
1H), 6.18 (s, 1H). 8,41(d, 1H), 9i9(bs, IH CDCl3: 2.62(d, 3H), 3.94(s,
3H), 4.49-4.43(m 1H), 3-9 6le 0.28 6.99-6.90 (m 3H), 7.18-7.23(m 1H),
7.31-7.24(m (n-hexane: 3H), 7.63(bs, 1H2°7.93-7.86(m IH), 8.28-8.23(m
ACOEt=3:1) 1H), 8 28 (s, 1H) 8 45( bs, 1H) 8. 89(bs 1H) CcDCh: 0.91 (t, 3H)
1.37 (dd -684-1_55 m 3--10 60 (m 20 4. - 45-4_4
(m 1H, ¢ 69 (bs, 1H), n-he,xane 7. ZLBDVS%’(‘%“@W)250%%2(?%?’?63?4H)
7.73 (d 1 |H) 3-32AdOEt =3: ~82 {(d, 03H) , | Bu.2t), B55(sBH). 6.68@8.. 1B1).HB3ciHI Fp6(d9| 09
(bs, 1H) [cDCl,: [2.63 ( H) 10, 0] 12
7.31-7.10(Jjm 4H) | . . (1111515’(‘?'4"a 71&)31%4%9 mﬁﬁﬁdf%?mei'gtn% 1H8?Eé]215
8.30-8.23 [(m 1H\,6.8.26 (s, 1H) ,Acgkirﬂ J1 8- 39&6*0@% 45s. 803 (bs, 1H)
-35- CDCL:| 2.09 ({dd>"2H), 2.63)(d, 3H),|2.85(t, 2H). 2.96 (t, 3-12 0.4 2H),
4.46-4.43 |(m 2H), 6.73 (bs, 1k), 6.99 (d. 1H), (n-hexane: 7.09 (dd, 1H)}

7.25-7.20(lm IR .| 7.52 (dd, 1H)|, 7.74 JDKED<31Ep-1(66(nd, 5}), 1 BAA B8 dH), ZHB,
Vi
032 (o Wt 2 (PR 5 0o e M o Sh i s o
7.58-7.55(m | Hj, ~Nf{AcCEt) 1 . dWegH: 1%“) %7%57?25‘1 4 SRy 400, wmsweﬁ%m
8.24(s, 4H), 9.15(s, 314\4/)\ 11. §-QHPCHEN | .64, TH), 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, TH), 8.38-
8.41(m, 1H), 9.22(s, TH)
~ COCl; 2.11(s, 3H), 2.68(d, 3H), 2.76-2.83(m, 2H),
3.34 ° 017 | 2.88-2.97(m, 2H), 3.47-3.55(m, 2H), 3.58-3.66(m,
O (ACOEY) | 2H), 3.86(s, 3H), 4.70-4.78(m, 1H), 6.53(dd, 1H),
ac” 6.81(d, 1H), 7.23(dd, 1H), 7.54-7.62(m, 2H), 7.97(dd,
1H), 8.02-8.03(m, 1H), 8.29(s, 1H), 8.40(d, 1H),
8.99(bs, 1H)
_ . DMSO-dy: 2.40-2.48(m, 7H), 2.63(t, 2H), 3.50-3 56(m,
335 ,é’ ~ 022 | 4H), 3.77(s, 3H), 3.91(t, 2H), 6.60(dd, 1H), 6.93(d,
‘Ll (ACOEt | 1H), 7.28(dd, TH), 7.56(d, 1H), 7.60(dd, 1H), 7.75-
only) | 7.80(m, 1H), 7.80(dd, 1H), 8.10(s, TH), 8.35(s, 1H),
[:] 8.40(d, 1H), 9.21(s, 1H)
336 - 04 | DMSO-ds 2.43(s, 3H), 7.037.08(m, TH), 7.21-
é (n-hexane: | 7.23(m, 1H), 7.25-7.36(m, H), 7.47-7.57(m, 2H),
1 ACOEt=1:1) | 7.74-7.77(m, 2H), 8.28(s, 1H), 8.35(d, 1H), 9.09s,

1H), 9.24(s, 1H)
3-37 : 0.4 CDCly: 2.64(d, 3H), 4.53-4.54(m, 1H), 6.88-6.93(m,
F

(n-hexane: | 1H)}, 7.14-7.28(m, 3H), 7.54-7.58(m, 1H), 7.95-
AcOEt=1:1} | 7.98(m, 1M}, 8.16-8.21(m, 1H), 8.24(s, 1H), 8.33-
8.36(m, 1H), 9.05(s. 1H)

3-38 | 0.42 CDCly: 2.64(d, 3H), 4.46-4.47(m, 1H), 6.63-6.68(m,

(n-hexane: | 1H), 7.30-7.32(m, 2H}, 7.55(s, 1H), 7.64-7.68(m, 1H),
AcOEt=1:1) | 7.97-7.29(m, 1H), §.20-8.39(m, 3H), 2.03(s, 1H)




CDCla: 2.63(d, 3H), 3.88(s, 3H), 3.89(s, 3H), 4.47- 3-14 Owe 0.28 4.41(m 1
H, 6.60(4,1 H, 6.92 (dd,1H), 7.64 (dd, (n hexane: 1H),7.66-7.61(m 1H),
7.89(d, 1H), 7.98(dd, 1H), 60ne AcOEt=3:1) 8.26(s, 1H), 8.43(d, 1H),
8.95(s, IH CDCls: 2.63(d, 3H). 3.66(s, 3H), 3.85(s, 3H), 4.45- 3-15 Ow
0.30 4.44(m 1H), 648(dd.lH), 6.79(d, 1H), .7.64(dd, 1H), (n-hexane: 7.97(dd,
2H), 8.26(s, 1H). &44(d, 1H), 8.96(s, 1H) "°RE0 AcOEt 3:1) CDCI'S: 2.17(s, 3H),
2.22(s, 3H), 2. 64(3 3H) 2. 63(d 316 Me 0.22 3H), 4.46.4. 44(m 114),
6. 57(bs, — 1/
7.44(s, 1H : : ( H ,
9.06(s, 1K —918(&4618(333?(5313!)),430—89%(81,.1H)3 17 e
0.46 3H), 4. " Cikt
o a3 éﬁs@d‘?m,ehéi«? ﬁ’i}l_?%ﬁzz?d 31?1 %333 H)
9.12(s, 1F "@457( 89} §:94-%13pm ’7?(‘?(3 “@ 18 |
0.35 I H), , | F49(8,(164). BI96(s, T4 1- 1 (n- hexane:
7.37(m 1H) 92(dd, 1H), AcCEt=3:1) 8.21(s, IH),
8.32(d, 1H- |
3H). 3-19 e
(n- hexane: 3I'V) 33(22(&0&1!1) $H)73 EF’% wmlﬁlﬂ),fﬂﬁ‘{é. 3H),
AcCOEt =1: 1) édl 6.68dAH . dHi 8 15, LH
CDCl a: 227 .7257 m &7 3%22%;) ?(g G-ﬁ 74 m
‘ 8.22(s, 1H), 8.41—8.44(m, 1H), 9.21(bs, 1H)

DMSO-d6: 2.44(d, 3H), 2.69-2.71(m, 4H), 3.49-
o~ 565, 567 | 3.52(m, 4H), 3.76(s, 3H), 6.45(dd, 1H), 6.62(d, 1H),
[M+1]+ | 7.23(ddd, 1H), 7.38(d, 1H), 7.46-7.50(m, tH), 7.72-
! 7.77(m, 2H), 8.19(s, 1H), 8.22(s, 1H), 8.42-8.45(m,
E j 1H), 8.22(s, 1H)
8
R DMSO-d6: 2.44(s, 3H), 3.31(s, 6H), 3.48-3.53(m, 8H),
342 ™~ | 595,597 |3.72(s. 3H), 6.24(dd, 1H), 6.37(d, 1H), 7.18-7.21(m,
M1+ | 2H), 7.40-7.55(m, 1H), 7.72-7.76(m, 2H), 8.17-
/I/N\L 8.19(m, 2H), 8.40-8.50(m, 1H), 9.23(s, 1H}
o 0\
343 . DMSO-d6: 1.64-1.71(m, 2H), 1.75-1.82(m, 2H), 2.21-
™~ 590, 592 | 2.28(m,1H), 2.43(d, 3H), 2.62-2.67(m,2H), 3.68-
©/ M1+ | 3.74(m, 2H), 3.76(s, 3H), 6.45(dd, 1H), 6.63(d, 1H),

6.75-6.81(m, 1H), 7.20(ddd, 1H), 7.25-7.30(m, 1H),
7.35(d, 1H), 7.45-7.52(m, 1H}, 7.70-7.77(m, 2H),
8.18(s, 1H), 8.21(s, 1H), 8.40-8.47(m, 1H), 9.22(s,
1H)




N (n-hexane: 6.66(dd, IH), 7.11(d,1H), 7.16(dd, 1H), 7.37(d, 1H), | J
AcCEt=1:1) 7.46(dd, 1H), 7.93(dd, 1H), 8.22(s, 1H). 8.42(d, 1H. 9.09 (s, 1
H 3210 i CDCl9: 2.33(s, 3H), 2.65(d, 3H), 3.60-3 45(m 8H), 3-22 1 M
0.27 4.53-4.49(m 1H), 6.74(s, 1H), 7.11(d, 1H), 7.22 (AcOEt) 7.18(m 1 H),
7.58-7.54(m1 M), 7.94(dd, 1 H, 6,00(d. ,1H, 8 22(s, 1M, 8 37(d, 1H),
9.13(s, 1H) oJI CDCI3: 1.24-1.08(m 2H), 4046.1.32(m 2H),1.76- 3-23 0.38
1.67(m 2H), 1.98-1.90(m 2H), 2.33(s, 3H), 2.64(d, O Y& i (AcCEt) 3H),
3.953. 90(m—1H) 4 49-4_47(m}H) 5 89 _
1H), 7.4847. 38 m| 21 1 7. 91(dd] 1H), 8. pPHOIGRHgIP XTI LM #1388 1 |,
9.18(s, 1|H cpal3: S~ 3HJ , 59, Baq s| 3.8, 4FB,SJYB(SZBHB§ﬁ$(dQHH)673(d211H}re
0.11 3.86-3.31(m! 6 - 85(s. | 1hheq ]z 104 fgirgs,hi)mﬁ% 1H£Aq§]§t o7 H9(m
1H), 7.52]7.48(m| IH Y 7.86-7.59(m 4 H) 108,08
.27-8.21(m 1H) ) 8. js7 (~Qh) | H) 9771’17(%3"‘12‘131) ‘%22'&6%1’38 40 q, 31H),
(
- (n

8
2.62(s, 3K), 4.364-4.{32 1 H{ 3-25 0. 3B.8-84F(s, 1HH20(6, 80(d, 2H),

7.00-6.91 (Im 2H),| 7.'9Q -hex@ne: 6.97(m 2H), 7.38(dd, 2H), 7.86(dd, 1 H),
7.98(s, 1K), ,ua Ac@t\o-l: 1) 8]23(s. 1H), 8.28(d, 1H), 9.04(s, 1H CDC 3:
1.62-1.34¢m_6H) | 2.93(%. 3H) |2 56(d. BH). 3-26 ne 0.45 3.01-2 87(m._ 4H),
4

.54-4.38(m3M, |6.59(s, IH, |G DMSO-d6: 1.85-1.95(m, 2H), 2.19(t, 2H), 2.25-
éﬁ 600, 602 | 2.35(m, 4H), 2.43(s, 3H), 3.52-3.64(m, 4H), 4.19(t,
" [M+13+ | 2H), 6.65(d, 1H), 7.05({dd, 1H), 7.20(d, 1H), 7.23(ddd,
K 1H), 7.27(d, 1H), 7.40-7.46(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),
E j 9.22(s, 1H), 9.23(s, 1H)
[+]
346 o DMSO-d6: 2.05(s, 3H), 2.44(s, 3H), 3.08-3.17(m, 4H),

590,592 | 3.55-3.63(m, 4H), 3.77(s, 3H), 6.48(dd,1H), 6.67(d,
M1} | 1H), 7.23(dd, 1H), 7.41(d, 1H), 7.45-7.52(m, 1H),

N 7.76(dd, 1H), 7.72-7.78(m, 1H), 8.19(s, 1H), 8.22(s,
E :l 1H), 8.40-8.47(m, 1H), 9.22(bs, 1H)

DMSO-d6: 2.43(s, 3H), 2.82-2.87(m, 4H), 2.99-

347 ~ 548,550 | 3.15(m, 4H), 3.76(s, 3H), 6.43(dd,1H), 6.61(d, 1H),
M1+ | 7.22(dd, 1H), 7.36(d, 1H), 7.43-7.51(m, 1H), 7.75(dd,
N 1H), 8.17(s, 1H), 8.21(s, 1H), 8.38-8.45(m, 1H), 9.12-
I:Hj 9.28(m, 1H)

CDCI3: 2.65 (d, 3H), 3.96 (s, 3H), 4.40-4.48 (m, 1H),
3-48 o 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,
1H), 8.39 (dd, 1H), 9.00 (s, 1H).




(--hexane: 6,69-6.59(m 1H), 7.02(d, 1H), 7.10-7.07(m 1H), .41 AcCEt=1:1)
7.37(dd, IH), 7.84(dd. 1H), 8.15(s, 1H), 8.34(d, 1H), 9.01(s, 1 H CDC 3:
2.32(s, 3H). 2.58(d, 3H), 3.75(5, 3H), 4.37- 3-27 0.45 4.44(m 1H),
6.77-6.73(m 1H), 6.89-6.82(mIH, (n-hexane: 6 97-6.91(m 2H), 6.96(d,
1H), 7.20(dd, 1H), 7.25- AcCEt=1:1) 7. 24(n;7 1 7.33-7.29(m 1 H) Owe CDC
2. 34(s, 3H) 2.64(d, 3H), 3.81(s, 3H), 3- 28 035 4.50(m 1H). 6. 76( bs,
1H). 6. 81-6 84(m41H) 7.04(d, (n-hexane: 1H), 7.83(dd, 1H), 8.06(d, IH,

8.19( dd, I—I)1 (s AcOEt=-1:1) I H) 9. 00(s . __CDCl3: 1. 50(t 3H)
2.62 (d. dH). 4. AH), 4.91- 3-29 [FPY 245250 4pAH 2486 303540380, 1y
2H), 6. 94(d, A 1- heRane: | 1#)-3.75(0182H)7 3.93 (ST HEHFQ-451 67.(18), 1H
;- %é(gdé:ﬂ d,{g&zﬁéw a?& 51H %(dc? 1&53(7%@767 1 2H), 7.93
3H) 2:63E M‘(:ﬁx(i), [£:34 Eb"@vﬁgé%s“i#ﬁ 7§ 25‘3?36’@%(%?,
6. 81(dd, hexeave: By, 7.11(dd; 1H), 7.23(d, 2H)
7.65(s, 1H)|, 7. : J88(m IH, 8.28-8.26(m IH), 8.27(s, 1H)),
8.39(s, 1 . H NVRR : (CDCB)1.83-1.72 (4H m), 2.63 (3H d),
3-31,. 0. 2.80 (2H, Q 4.41-4.44 (1H, m, (n-hexange:
6.64 (1 H, T 7ROO ([LCDUIS:Gmp (d, BHJ, B.90 s, Bt), 4,40 BRI 4.5 dF),
7.45 (1 H, 7. 984 (1 Hh stk 18; €25 @, 1H), 7.00 (s, 1H), 7.22-7.25 (m,
(Hexane/Ac | 1H), 7.57 (dd, 1H), 7.96 (dd, 1H), 8.22 (s, 1H), 8.25
OEt=1/1) | (d, 1H), 8.37 (d, 1H), 8.96 (s, 1H)
O
|
MS | CDCB: .37 (t, 3H), 1.79-1.78 (m, IH), 2.28 (s, 3H),
3-51 N 535,537 | 2.62 (d, 3H), 3.41 (q, 2H), 3.46 (t. 2H), 3.79 (g, 2H),
| - | 4.41-4.48 (m, 1H), 6.43 (s, TH), 6.10-6.18 (m, 2H),
= 7.15 (dd, 1H), 7.33 (d, 1H), 7.35-7.42 (m, 1H), 7.90
Ne_ (dd, 1H), 8.1 (s, 1H). 8.45 (d, 1H), 9.07 (&, 1H).
S
R CDCI3: 2.66 (d, 3H), 3.91 (s, 3H), 4.414.47 (m. 1H),
352 o 6.80 {d, TH), 6.92 (dd, 1H), 7.26-7.35 (m, 1H), 7.54 (s,
1H), 7.76 (ad, 1H), 8.00 {dd, 1H), 8.27-8.32 (m, 2H),
o 8.38 (dd, 1H), 8.97 (s, 1H).
MS | CDClx 2.96 (s, 3H), 2.62 (d, 3H), 2.68 (s, 6H), 4.72
3-53 491,493 | (g, 1H), 6.78 (s, 1H), 6.89 (d, 1H), 7.12 (d, 1H), 7.15
P (d, 1H), 7.40-7.47 (m, 2H), 7.91 (dd, 1H), 8.40 (s, 1H),
N\ 8.41 (dd, 1H), 8.11 (s, 1H).
_ MS | CDCly: 204 (s, 3H), 2.65 (d, 3H), 442-4.48 (m, 1H),
3.54 " | 525,527 |6.79 (s, 1H), 6.96-7.00 (m, 2H), 7.28-7.34 (m, 4H),
- 7.87-7.91 (m, 1H), 8.18 (s, 1H), 8.23-8.26 (m, 2H),
§ 8.53 (d, 2H), 9.07 (s, 1H),




(1 H s), 842 (1 H d), 9.08 (1 H, br.s). -38- ~I DVBO-de: 2.43(s, 3H),
2.80-2.82(m 4H), 3.61-3.64 3-32 0.3 (m 4H), 3.75(s,3H), 6.62(dd, 1H),
6.93(d, 1H), 7.46(d, N (n-hexane: 1H), 7.54(dd, 1H), 7.77(dd, 2H), 8.14(bs,
1H), 8.32(s, |j AcOEt=1:1) 1H), 8.38-8.30(m 1H), 9.14(bs, 1H DMBO-d.: 1.59
1.68(m 2H), 1.88-1.98(m 2H), 2.13- 3-33,0- 0.61 2.25(m2H), 2.19(s, 3H),
2 43(s, 3H). 2.60-2.70(m (MeOH 2H), 3. 75(s, 3H), 4.32-4.40(m i H),
6.51(dd, 1 H), Q CH2ClI2=1: 6.64(d, 1 H. 7.20(dd, 1 H, 7.39(d, 1 H.
7.75(dd, TH—H—P =785t . , .
8 41(m 1H), 9.23(s, 1 5] TS Tepge: 9_93 R0 50 g 2014 |
3-34 0.17 [28%%%. 47(m 3. 4]-ASOEEEH | 24 060sB0 A HdaniH). GR(dEdH). 5116 .
3.86(s, 3H), 4.704-4.7 1H), |6. GB(add, | 1Y) 7.6567.60L(dl 2HYL Fp4 (d7 123 d8l(dd,11H),
7.54-7.62(m 2H),| #07(dd, 1HJ|, 8.02-8 29(s. 1H), 8.40(d, 1H),
8.99(bs, 1 H Q- de: 2. 40-2.48(m__7H) Q%@B’('f"@'%?' 1%@ 50-3.58(m _ 335 0
0.22 4H), [3. 2H) MS6. 6DPRR: 28pifd, 3id), 387 (5, 3H) 28Ukt 3H)14.52
I .H)28( gdioj 6 g tsil% (5’324) l(q.71l-ﬁf:‘3.?m$a’()n. ZHRB6.6311d, ) 6390-782( dg;&
2. 43(s. 3 7.21 1’F‘(";?'Hh)e2'éﬁ‘é‘$§9‘."§§'?)rﬁﬁ' ,‘%ﬂﬂ%e\(m
1H), 7.47 =1:1) 7. 8- ").7A7A-921Ap) 1H)g9e] &5, 1H)1§-20-83%km, .
I H), 9.092 3-37 0. 4| 55 38821 (A (1), 8.820s, 1H). 53- 4. 54(m |1
H, 6.88-¢ RF CDCl,: 1.44 (t, 3H), 2.65 (d, 3H),2.79-2.88 (m, 4H),
{Hexane:Ac | 3.65-3.74 (m, 4H), 4.07 (q, 2H), 4.52 (g, 4H), 6.48
OEt=3:1) | (dd, 1H), 6.80 (d, 1H), 7.20-7.25 (m, 1H), 7.55-7.67
016 | (m, 2H), 7.92-7.98 {m, 2H), 8.29 (s, 1H), 8.43 (d, 1H),
8.95 (s, 1H).
— Rf CDCls: 1.46 (1, 3H), 2.63 (d, 3H), 3.05-3.13 (m, 4H),
3-58 047 | 3.83-3.90 (m, 4H), 4.09 (g, 2H), 4.45 (g, 1H), 6.39
{Hexane/Ac | (dd, 1H), 6.51 (d, 1H), 7.21-7.28 {m, 1H), 7.37 (s, TH),
N OEt=1/) {7.58 (dd, 1H), 7.97 (dd, 1H), 8.03 (d, 1H), 8.21 (s,
[ j 1H), 8.46 (d, 1H), 8.94 (s, 1H).
o]
- MS | CDCix 2.63 (d, 3H), 3.4 (s, 3H), 3.6 (s, 3H), 3.60-
3.59 ° 538,540 | 3.73 (M, 2H), 4.10-4.15 (m, 2H), 4.40 (g, 1H), 6.45
o (dd, 1H), 6.85 (d, 1H), 7.18-7.25 (m, 1H), 7.61 (dd,
1H), 7.88 (s, 1H), 7.93-7.97 (m, 2H), 8.27 (s, 1H),
8.46 (d, 1H), 8.95 (s, 1H).
—__on| RT(ACOEY) | CDCly; 2.63 (d, 3H), 3.67 (s, 3H), 4.18 (1, 2H), 4.36-
3-60 ° 054 | 4.48 (m, 3H), 6.46 (dd, 1H), 6.81 (d, 1H), 7.60-7.69
o {m, 2H), 7.92-7.99 (m, 2H), 8.27 (s, 1H), 8.49 (d, 1H),
d 9.00 (s, 1H).
| R (Hexane: | CDCl: 1.44 (1, 3H), 2.63 (d, 3H), 3.64 (5, 3H), 4.07 (g,
3-61 ACOEt=2:1) | 2H), 4.47 (q, 1H), 6.45 (dd, 1H), 6.78 (d, 1H), 7.21-
o 0.46 | 7.28(m, 1H), 7.40-7.48 (m, 2H), 7.93-7.99 {(m, 2H),
d 8.26 (s, 1H), 8.44 (d, 1H), 8.6 (s, 1H).




a (n-hexane: 1H), 7.14728(m 3H), 7.54-7.58(m iH), 7.95 E AcCEt-1:1)
7.98(m 1H), 8.16-8.21(m 1H), 8.24(s, 1H), 8.33- 8.36(m 1 H), 9.05(s. 1 H
3-38 0.42 COCA: 2.64(d, 3H), 4.46-4.47(m 1H), 6.63-6.68(m V1 5a
(n-hexane: | H), 7.30-7.32(m 2H), 7.55(s, 1 H, 7.64-7.68(m 1H),
AcCEt=1:1) 7.97-7.99(m 1H), 8.20-8.39(m 3H), 9.03(s, 1H) -39- 3 39 CDCl 3:
2.37(s, 3H), 2.58-2.64(m 7H), 3.15 562, -584 3.18(m4H). 3.87(s, 3H),
4.60-4.65(m 1H), [M+l]+ 6.43(dd,1H), 6.44-6.54(m 1H), 7.22(d, 1H), 7.30(s,
" 1H), 7.57(dd, _1H), 7.94.7.99(m 2H)., 8.18(s, IH)., 6.45(d, 1H), 8 95(s.
1H) 3-40 VSO d6:] 1.79-1.88(m JH), RE. 98] ODOR(? (@ iEH). 2834B8K), 363 (F3t87448H) |
3.02:3.08(m 38) | 3. 2813 39(m |aHbandiad b4 52 (mith), 6 4b YL I, EarE(TH), 7219, 26

6.65(d, 1H), 7.23(dd, 7. 39( 72m
2H), 8.18(s. 1 H), s, 1H), q‘?‘i’%s Wh(ﬁigi‘vz-ﬁ%g ﬂ%ﬁ"‘ﬁ%‘ ?%'&%-41
DVBO- d6: 4. 44(d, |3HF, 2.69-2. 71( mO3H) , | G. 4D, 3455(651H)Ef@$(31ﬁ?_(m 4H) 3.76(s,
3H), 6.45(dd, 1H|. 6.62(d. 1H | LM1]+ 723(ddd, 1H), 7.38(d
7.46-7.50(m 1H))| 7.72 mm REHexgne1 BCRCH: 14 (¢ Hihe4(m. 2'#»66%@2@1)83%(n1.
(5,15, Lol ) G ey s oty e .
- ,E . (4(S , H
2H), 7.4047.55(m| B, 7.72-7.'6(n%"gd;)r|) Egf, 7207 27 i 50 7 8088 (M)
7.84-7 97 (m, 2H), 8.26 (s, 1H), 8.45 (d, 1H), 8.97 (s,
1H).
s Rf CDCly: 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 (, 1H), 7.17-7.24
OEt=3:1) | (m, 1H), 7.51-7.62 (m, 2H), 7.83 (s, 1H), 7.95 (dd,
019 | 1H), 8.27 (s, 1H), 8.3*0-8.45 (m, 1H), 8.91 (s, 1H).

Rf CDCly: 2.66 (d, 3H), 3.97 (s, 3H), 4.47-4.55 (m, 1H),

3-65 (Hexane:Ac { 6.96-7.10 (m, 3H), 7.21-7.24 {m, 1H), 7.66 (s, 1H),
- OEt=1:1) |7.93 (dd, 1H), 8.25 (d, 1H), 8.31 (s, 1H), 8.47 (d, 2H),
Y 0.12 8.59 (s, 1H), 8.96 (s, 1H).
MS CDCly: 2.65 (d, 3H), 3.96 (s, 3H), 4.614.71 (m, 1H),
366 7 | 541,543 |6.89-7.05 (m, 3H), 7.16 {ad, 1H), 7.15-7.23 (m, TH),
-~ 7.60 (d, 1H), 7.65 (s, 1H), 7.89 (d, 1H), 8.21 (d, TH),
\ 7 8.28 (d, 1H), 8.51 (br. s, 2H), 8.57 (s, 1H), 8.93 (s,
1H).
MS CDCly: 2.65 (d, 3H), 3.96 (s, 3H), 4.51 (g, 1H), 6.90-
367 °~ | 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

\ j,, (s, 1H), 8.34 (d, 1H), 8.53 (d, 1H), 8.79 (br.s, 1H),
; 8.94 (s, 1H).
o CDCly: 1.45-1.59 (m, 2H), 1.70-1.78 (m, 1H), 1.82-
3-68 é - LC-MS | 1.90 {m, 1H), 2.38-2.50 (m, 1H), 2.43 (s, 3H), 2.62-
500 2.77 {m, 2H), 3.56-3.70 (m, 2H), 3.76 (s, 3H), 6.46

N.
Oﬁrm‘ - (dd, 1H), 6.63 (d, 1H), 6.82-6.88 (br, 1H), 7.2 (dd,
o 1H), 7.31-7.40 (m, 2H), 7.43-7.51 (m, 1H), 7.50-7.80
{m, 2H), 8.14-8.20 (br, 1H), 8.21 (s, TH), 8.38-8.48




/~"\ 8.19(m 2H), 8.40-8.50(m 1H), 9.23(s, 1H) 3-43 DVBO-d6: 1.64-1.71(m
2H), 1.75-1.82(m 2H), 2.21- 590,592 592 2.28(m 1H), 2.43(d, 3H),
2.62-2.67(m2H), 3.68 [M-1]+ 3.74(m 2H), 3.76(s, 3H), 6.45(dd, 1H), 6.63(d,
1H), N 6.75-6.81(m | H), 7.20(ddd, 1 H), 7.25-7.30(m 1 H), 7.35(d, 1H),
7.45-7.52(m |H), 7.70-7.77(m 2H), 8.18(s, 1H), 8.21(s, 1H), 8.40-8.47(m
IH), 9.22(s, "+ 1H) -40- 3-44 DVBO- d6:4%-44(s. 3H), 3.12-3.17(m 4H),
3.68 0 597, 599 3.85(m 4H), 3.79(s, 3H), 6.55(dd, 1H), 6.71(d, 1H), [M1]+
7.19-7.25(m_1 H), 7.43(d._ 1 Hy. 7 46-7 53(m 1 ) 7 73-7 78(m 2H),

8.19-8.22(lm 1H) ] 8.22(s, 1H), | o\ 8. 3BwAH}L§18HFP GOTHO(bs, 1H) o ~o 3|45
DVBO-d6: 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, | [M1]+ PH), 6.65(d. 1H), 7.05(dd, |H)
L20(d, 1H)J, 7.23(ddd, J- 37(d, 1H) | CRCE0-58-142((bn THIY-88-2.03 (0. 3H). P14
g- Zg 7-15(%%&'),4; 6( - glg}, 8.82(s zlﬂns@ 354-8 52 fhlaH), 395268), 6.56 tdd,
590,502 3[55- 3. (Mg, 3. 77(SCHAREM b 1 4 ﬁj;?%é@}; g )(ﬁ%H?’
7.23(dd, 1H), 7.41 7. 45- OB (ﬁ#|)1 17(6'(3U)-81@-65 1), §32 ¢
1H), 8.19(s, 1H ] 8. 1H) | 8. 40. 8. #365m8.34{, 1HP 922(HIH) 1H)
DMSO-d6: 1.84-1.92(m, 2H), 2.34-2.41(m, 4H), 2.41-
3-70 Ms:607, | 2.45(m, 3H), 2.44(t, 2H), 3.58(t, 4H), 3.75(s, 3H),
509 4.02(t, 2H), 6.48(dd, 1H), 6.63(d, 1H), 7.21{dd, 1H),
7.41(d, 1H), 7.46(dd, 1H), 7.72-7.78(m, 1H), 7.76(dd,
1H), 8.22(s, 1H), 8.25(s, 1H), 8.40(d, 1H}, 9.22(s, 1H)
DMSO-d6: 1.84-1.92(m, 2H), 2.14(s, 3H), 2.35-24
3-71 Ms:591, | (m, 4H), 2.43(¢, 2H), 2.44(d, 3H), 3.58(t, 4H), 4.01(t,
i 593 [ 2H), 6.77(ad, 1H), 6.82(d, 1H), 7.17{(dd, 1H), 7.20(d,
1H), 7.3-7.3%(m, 1H, 7.71-7.77(m, 2H), 8.2(s, 1H),
jE»_j 8.35-8.44(m, 1H), 8.74(s, TH), 8.27(s, 1H)
DMSO-d6: 1.82—1.9 (m, 2H), 2.13-2.17 {m, 3H),
372 ﬁj/ o~ Ms:620, | 2.26-2.47(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, 1H),
? 7.43-7.5(m, 1H), 7.70-7.79(m, 2H), 8.22(s, 1H),
\l\ 8.25(brs, 1H), 8.37-8.44(m, 1H), 9.22(s, 1H)
N
@
1
DMSO-d6: 1.78 (t, 213), 2.32-2.36 (m, 419, 2.35-2.33
3-73 ’(l:r o~ Ms:607, | (m, 3H), 3.54-3.59 (m, 4H), 3.74 {t, 3H), 3.78 (s, 3H),
609 6.38-6.42 (m, 1H), 6.85 (d, 1H), 6.86-6.95 (m, 1H),
LLO : 7.33-7.43(m, 2H), 7.63-7.68 {m, TH), 7.85-8.15 (m,
3H), 8.64-8.8 (m, 1H).




Ao DVMSO d6: 2.43(s, 3H), 2.82-2.87(m 4H), 2.99- 3-47 W 550 3.15(m 4H),
3.76(s. 3H), 6.43(dd, 1H), 6.61(d, 1H), [M1]+ 7.22(dd, IH), 7.36(d, 1H),
7.43-7.51(m 1H), 7.75(dd, 1H), &17(s, 1H), 8.21(s, 1H), 8.38-8.45(m 1H),
9.12- (* JI 9.28(m 1 H) CDC3: 2.65 (d, 3H), 3.96 (s, 3H), 4.40-4.48 (m 1
H), 3-48 M5 6.85-6.88 (m 2H), 7.22 (d, m 7 25-7.31 (m 1 H), 530,532
7.56-7.65 (m 3H), 7.79 (s, 1H), 8.00 (dd, , 8.29 (s, 1H), 8.39 (dd,
1H), 9.00 (s, 1H). (,/N-41 CDC3: 2. 18 2. 50 (m 4H) 2.28 (s. 3H), 2.65
(d, 3H), 23—49-RE 3103 75—{(m—4H-—3-p3 -
(AcOEt: 6.89 (d, 11H). F.Q6 (dd| 1K), 7. '3”566’90“7 11303 b7
(m 1H), {.2874s, Q 37- 8. 43 Nsfi052H) (. 33*}0@41(%46(-1(§w.622@3§(rm)2H)m65€DQ13:
(26631((:6 3|7-l),003(50 (18 H)7,2;f Ozg@(v 3H) 3 78m3 1), 3828, m)%ﬁgéigréﬁn),mg ;g
1 1 cy . - . m 0] .
(dd, 1H . 18.22 (4 1l 8.25 R 111) ( ,ﬁé&?gﬁ‘%‘v}%@ﬁ?%?“’Bﬁg‘%'z%@'”'@ﬁ) 0
MSs CDCl 3: {1.17 (i, 3 L 71-1.79 (m  1H) 7434, 28D, (s42-73H)(m, 149, B1-7.868 2H2 8623 (0,
3H), 3.41|(q, 2HY, 3. (t, 2H], 3.79 (0(5 12-I7D326(6rs41'1|ﬂ4£37(-m4(ﬂﬁu) §2ABs( S,
IH), 6.1046.18 (@ 2H > 7.15 {dd, 1H), 3 (d, IH. 7.35-7.42 (m 1H),
7.90 N(dd| I1H), 8.16 (s, 1H). 8. 45 (d. 153’, 9.07 (s, 1H. fHO
DMSO-d6; 1.38-1.6(m, 2H), 1.74-1.9(m, 2H), 2.0 (s,
3-75 ,ﬁj"\ 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,
1H), 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), 8.00 (brs, 1H),
0 8.35 (s, 1H), 8.38(d, 1H), 8.19(brs, 1H)
' DMSO-d6: 1.61-1.61 (m, 2H), 1.79-1.87 (m, 2H),
3-76 bf"\ 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, 2H), 8.08 (brs, 1H), 8.34 (s, 1H),
8.4 (d, 1H), 9.2 (brs, 1H)
' DMSO-d8: 2.41-2.45 (m, 3H), 6.89-6.96 (m, 1H),
377 d _Ri:04 | 6.69(bs, 1H), 7.24-7.33 (m, 2H), 7.51-7.57 (m, 1H),
(n-hexane: | 7.63-7.7 (m, 1H), 7.73-7.78 (m, 1H), 7.79 (dd, 1H),
AcOEt=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),
378 /@ﬂx 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, 1H), 6.59 (dd, 1H),
6.91 (d, 1H), 7.23-7.28 (m, 1H), 7.53-7.59 {m, 2H),
7.79 (dd, 1H), 8.03 (brs, 1H), 8.32 (s, 1H), 8.38 (d,
| 1H), 8.7-9.5 {brs, 1H)




f CDCI3: 2.66 (d, 3H),

3.91 (s,

4.41-4.47 (m 1H), R 3-52 O 6.80(d.

3H),

1H), 6.92 (dd, 1H). 7,26-7.35 (m iH), 7.54 (s. 1H),7.76 (dd, 1H), 8.00
(dd, 1H), 8.27-8.32 (m 2H), q ", & 8.38 (dd, 1H), 8.97 (s, 1 H. M CDCl3:
2.26 (s, 3H). 2.62 (d, 3H), 2.68 (s. 6H), 4.72 3-53 491,493 (g, 1H), 6.78
(s, 1H), 6.89 (d, 1H), 7.12 (d, 1H), 7.1545(d, 1 H), 7.40-7.47 (m 2H), 7.91
(dd,1 H), 8.40 (s, 1 H, 6N 8.41 (dd, 1H), 9.11 (s, 1H). MS CDCI3: 2.04 (s,
3H), 265 (d, 3H), 4.42-4.48 (m 1 H), 3-54 i 525.527 6.79 (s, 1H),
2-236;37-220((m2m), é-z-/-d42«H) AH) T [DMgo-A6 4 1T1E (mumawgwn 200 oks
1.34 (t, -3E]|)?*7 44 (t ﬁ;L 2.63 "?%d'sgg'sH“%%("(& )géé—zfeggg%p_gs%@%
4.06 (q, 2H) ., 4.46 (q~AH) . 6.43 (%68, 1HH). BT, TH), 4.354.40(m Hy), 630 68, THE9 (m
L X T
6.78-6.83 [(m 2H|. 6.93](d. 2H|, 6390- 770448(”“(@) %ﬁg?“% '7112@5&{)
7.21-7.27 |(m 1H)}, 7. (s, 1), 7.87-7(n92H)(aﬁ7—amgm.elr!2@9(%$(b1H)1H)8 20- 8| 30
(m IH), {8.38-8141 (m 1H) 8]92 (s 1) CDC13: 1. 44 (t 2_65 (4,
3H),2.79-4.89 (mj 4H),] 3-57 (lHexane: Ac @“%(B-ﬂ@%?-ﬁﬂm 3%372(&9%2&?2244}1
4.52 (q, 4H)3s6. 48 1) (ddmskeR, 613G .d90dd, l1H), 7.21-728-(rh, B9, 1.47-7 530,
7.55-7.67 [of 0.1§ ( 7.92-7.93 (M 1.8 s0-Podin, 45y, 78 (aaB1+3s. 5816, 11 -
F 8.29-8.37 {m, 2H), 8.8-9.6 (m, 1H)
DMSO-d6: 2.41-2.49 (m, 3H), 3.82 (s, 3H), 6.80 (ddd,
3-81 o Ms:482, | 1H), 7.01 (dd, 1H), 7.3-7.35 (m, 1), 7.56-7.63 (m,
484 1H), 7.7-7.8 (m, 1H), 7.82 {ad, 1H), 7.85 (dd, 1H),
8.16 (s, 1H), 8.35 (dd, 1H), 9.18 (brs, 1H)
DMSO-d6: 1.73-1.82 (m, 1H), 2.23-2.34 (m, 4H),
382 RN Ms:563, . | 2.34-2.42(m, 3H), 2.42-2.46 (m, 3H), 2.59 (dd, 1H),
565 | 2.62-2.68 (m, TH), 2.80 (dd, 1H), 3.75 (s, 1H), 4.85-
4.91(m, 1H), 642 (dd, 1H}, 6.57(d, 1H), 7.19-7.24(m,
& 1H), 7.41 (d, 1H), 7.43-7.54(m, 1H), 7.68-7.79 (m,
N 2H), 8.22(s, 1H), 8.23(s, 1H), 8.37-8.43 (m, 1H), 9.21
(brs, TH).
P 2.36 (s, 3H), 2.65 (d, 3H), 3.93 (s, 3H), 4.46-4.51 (m,
3-83 MS 1H), 6.75-6.80 (m, 2H), 6.97-7.04 (m, 2h), 7.25-7.30
@i 544, 546 | {m, 1H), 7.56-7.66 (m, 2H), 7.98 (dd, 1H), 8.29 (s,
\@ 1H), 8.36-8.44 (m, 2H), 9.01 (s, 1H).
P CDCI3: 2.32 (s, 3H), 2.39-2.47 (m, 4H), 2.64 (d, 3H),
384 ° MS | 2.80-2.07 (m, 4H), 3.85 (s, 3H), 4.54-4.52 (m, 1H),
[ 562, 564 1| 6.52 (dd, 1H), 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, H),
8.93 (s, 1H).




8.95 (s, 1H). Rf CDCI3: 1.46 (t. 3H), 2.63 (d, 3H), 3.08-3.13 (m 4H), 3-58
| 0.17 3.83-3.90 (m 4H), 4.09 (g. 2H), 4.46 (g, 1H), 6.39 (Hexane:Ac (dd,
1H), 6.51 (d. 1H), 7.21-7.28 (m 1H),7.37 (s, 1H, CN OE -/1) 7.58 (dd,
1H). 7.97 (dd, 1H), 8.03 (d, 1H), 8.21 (s JI 1H), 8.46 (d, 1H), 8.94 (s,
1H. 0 MB CDCI3: 2.63 (d, 3H), 3.44 (s, 3.65 (s, 3H), 3.69- 3 59 538,
540 3.73 (m 2H), 4.10-4.15 (m 2H), 440 g. 1 H, 6.45 (dd, 1H), 6.85 (d,

1H), 7.19-7.25 (m 1H), 7.61 (dd 1H), 7 88 (s, 1H) 7.93-7.97 (m 2H),
8.27 (s, 1H), 1 9gs.4 Ao . - 63 (d,
3H), 3.67 (s, = £ ). 54 8. 46 (dd, 1H),
6.81 (d, 1H)A"@M690(m 2H) 792799(m 2H) , 8.27(5, 1 H), 8.49

(d, I H. 9. Ofedescombbiinds hlie pleplersdinanalégdy®@ Brambiedusing 2-(Bblomo-2-dbdrd- n!;nm‘z}iﬂ)-, 3.64
(3. 119, 7 210 oo icdibafocthi o bl gy Shipodo s ffPpah, >
826 (s, 1H), &4 hawnetre substigent Bx asfisipd undeptxappleSiipn cgmpaundgNp di-" B331. 2. 63
gdél?»(H)d i Eg» mbﬁofmﬁﬂonﬁ—ﬂﬁﬁ&wmmww % 51)8 (
2H), 8.26 0.3%F a(sgl%m‘Tl%% Bogpe %aﬂwmék%@"("“% %ﬁ?‘g?ﬁeygf{‘é 03 1,07
(t, 3H), L1.84 bemrengsMfonasidg $100ehg, B mma), @qmurem@ader (5¢\a @t &:36 minol) i DMSY (1.3, 96
(t, 2 |'|) 4. 401ty %DddeB and the reitifPsdivioh is dided at 80°¢Hbr 8.0 A9THe mixtdrelis polredGntd . 27 (M
H). . 58-7. 60 L?Lndz eI;Rrécted with ethyl acetate three times. The organic layer is washead with water and

then brine, dried over sodium sulfate, and evaporated-in vacuo. The residue is purified with

silica gel column chromatography (n-hexane : ethyl acetate = § ; 1) to afford the title compound

as a slightly yellow solid.

*H-NMR (5, ppm) : 0.89 (t, 3H), 1.41 (g, 2H), 3.56 {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 acetaie = 1:1): 0.64.

Example 5: 25 Trifluoromethyl-2-(subst. phenylamino imigi mino}N-me
benzenesulfonamides '
These compounds are prepared in analogy 1o Exampie 2 using 2-(2-chloro-5-triflucromethyl-
pyrimidin-4-ylamino}-N-methyl-benzenesulfionamide and the corresponding aniline to give
compounds No. 5-1 to 5-31 having the substituent Rx as listed under Example 3 for compounds
No. 3-1 to 3-31.
Preparation of 2-{2-chlaro-5-friflucromethyi-pyrimidin-4-ylamino}-N-methyl-benzenesulfonamide
To a solution of 2,4-dichloro-5-triflucromethyl-pyrimidine {386 mg, 1.79 mmoi) in acetonitrile
{10 mL}, 2-amirno-N-methyl-benzenesulfonamide (333 mg, 1.79 mmol} and 1,8-diazaf5.4.0}-
bicyclo-7-undecene (280 pl, 1.88 mmol) are added successively at ambient temperature. After
stirring for 15 h at room temperature, dichloromethane (30 mL) is added to the mixture, and the
sotution is washed with saturated aqueous sodium hydrogen carbonate and saturated agueous
sodium chioride, dried over magnesium sulfate, and evaporated in vacuo. The resulling solid is
purified by flash chromatography. '
'H NMR (CDCl3) & 3.73(s, 3H), 6.67-6.69(m, 1H), 6.72-6.73(m, 1H), 7.27-7.31(m, 1H), 7.78

" {dd, 1H}, 8.60(s, 1H). Rf (hexane : ethyl acetate = 1:1): 0.28.



7.94-7.97 (m 2H), 8.26 (s, 1H), 8.45 (d. 1H), 8.97 (s, 1H). / Rf CDC 3:
2.62 (d. 3H), 6.68 (s, 6H), 3.84 (s, 3H), 4.41- 3-64 i | (HexaneAc 4.48 (m
IH), 6.36 (dd, 1H), 6.80 (d, 1H), 7.17-7.24 OFt=3:1) (m 1H), 7.51-7.62 (m
2H), 7.83 (s, 1H), 7.95 (dd, IN 0.19 1H), 827 (s 1H). 8.3*9-8.45 (m 1H),
&1 (s, 1H). Rf CDCI3: 2.66 (d, 3H), 3.97 4.47-4.55 (m 1 H), O
3-65 i (Hexane: Ac 6.96-7.10(m 3H), 7.21- 7434(m 1K) 7.66 (s, 1H). OEt=1:1)
7.93 (dd, 1H), 825(d 1H), 831(5 1H) 847(d 2H), ~ CHl 0.12 8.59
(s, 1H). 8.96 (s, G H) ) A 61-4

1H), 3-66 545336 : ' I &) :
(d, 1H), 7. 652@9.,..1&91,@@9(d 1H) '8.21 (d, 1H), 8.28(d. 1 H), 8.51 (br.
s, 2H), 8.57 (s, 1 H), 8.93 (s, CNIH). M5 CDCl3: 2.65 (d, 3H),3.96(s,
3H), 4.51 (g, 1 H), 6.90- 367/-5 543706(m 3H) 7.11-7.16 (m 1H).

7.38 (d, 1H), 7.50 _ 7.61 (m 2H), 7. “(m 1H, 7.89 (dd, 1 H), 8.29
N (s, IH. 8.34 (d, 1H), 8.53 (d, 1H), .79 }(br.s, 1H), 8.94 (s. 1 H).
CDCI 3: 1.45-1.59 (m 2H), 1.70-1.78 1482- 3-68 0, LC-US 1.90 (m

0 2.77 (m 2H), 3.56-3.70 (m
2-6.88 (br, 1H), 7.22
H) )<Z, 50- 7. 80

O

1H), 2.38-750 (m 1H). 143 (sth&L—g’/ 2]62- N 5
2H), 3.76 (s, 3H). 6.46 (dd, 1H) /5, '
(dd, 0 1 H), 7.31-7.40 (m 2H)07

This compound is obtained as a side product formed by N-demethylation on reaction of 2-(5-
bromo-2-chloropyrimidin-4-ylamino)}-N-methyl-benzenesuifonaimide with 2,3{diflueromethylene-
dioxy)aniiine following the procedure of Example 2. It may also be prepared by reaction of 2-{5-
bromo-2-chloropyrimidin-4-ylamino)benzenesulfonamide with 2,3-(difluoromethylenedioxy)-
aniline.

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

"H-NMR : (CDC},) 4.83 (bs, 2H), 6.77 (dd, 1H), 6.86 (s, 1H), 6.97 (dd, 1H), 7.31-7.24 (m, 1H),
7.57 (dd, 1H}), 7.81 {d, 1H), 8.02 {dd, 1H), 8.28 (d, 1H), 8.29 (s, 1H), 8.88 (s, 1H).

Preparation of 2-(5-bromo-2-chloropyrimidin-4-ylaming)benzenesulfonamide: To a solution of 5-

brome-2,4~dichioropyrimidine (300 mg, 1.32mmo!) and 2-amino-benzenesulfonamide {340 mg,
1.97 mmol) in 2-propanol (3 mL), concentrated hydrochioric acid (0.08 mL) is added and the
mbxure is stirred at 90°C for 4.5 hours. The mixture is poured into aqueous sodium hydrogen
carbonate and extracted with ethyf acetate three times. The organic layer is washed with water,
dried over sodium sulfate, and evaporated in vacuo. The residue is purified by column
chromatography {(hexane : ethyl acetate = 2:1) to afford the title compound.

Rf (hexane : ethy} acetate = 1:1): 0.55. ‘H—NMR {400MHz, CDC13) § : 4.78 {br.s, 2H), 7.22 (dd,
1H), 7.61 {ddd, 1H), 7.95 (dd, 1H), 8.35 (s, 1H), 8.35 (d, 1H), 9.18 (s, 1H).

Example 7A: 2 loro-2-(2-methoxy-4-morpholin-4-yi-phenviamino imidin-4-viamino]-N-
methyi-benzarmide



m 2H), 8.14-8.20 (br, 1H), 8.21 (s, 1H), 8.39-8.48 -44- (m 1H), 9.16-9.26
br, 1H CDCI3: 1.58-1.82 (br, 7H), 1.88-2.03 (br, 3H), 2.44- 3-69 0.34 2.45
m5H), 3.42-3.52 (m 3H), 3.75 (s, 3H). 6.66 (dd, G\ G (CH2Cl2:M 1H). 6.92
d, 1H), 7.28 (dd, IH), 7.44 (br, IH, 7.51 eOH=9:1) (dd, 1H), 7.79-7.81 (m
H, 8.18 (s, 1H), 8.32 (s, IH), 8.35-8._§%_(m 1H), 9.17 (s, 1H DVBSO- d6:

.84-1.92(m 2H), 2.34-2.41(m 4H), 2.41°73270 Ms: 607, 2.45(m 3H), 2.44(t,
2H), &58(t, 4H), 3.75(s, 3H), 609 4.02(1, 2H), 6.48(dd, 1H), 6.63(d, 1H),

7.21(dd, |H), 7.41(d, 1H), 7.48(dd, 1H), 7.72-7.78(m:ﬁ,E 7.76(dd, 1H),
. | i

8.22(s, 1H), 8.25(s, 1H), nd, 1H« 9:282(s, 1H) C~)DMSO-d6: 1.84-1.92(m
2H), 2.14(s, 3H), 2.35-2. AN M, A 4H), 2. 2e), 2.44(d. 3H),
3.58(t, 4H),. 4.01(1, 5%3°2H), 6.77(dé 1HY, 6.82(8,_IH), A 1g(dd, 1H),

7.20(d, 1H), 7.3-7.394M 7. 71- 7 77(m 2" 8%(s, ,
811(s, IH), 9.27(s, 1H Od6: 1.82-1.9 (m 2H™213.3
Ms: 620, 2.25-2.47(m 13H), 3.75 (s, 3H), 4.01 (t, 2H), 6.4% (dd, 622 1H),
6.63(d, IH), 7.19-7.24 (m 1H), 7,41 (d, 1H), 7.43-7.5( QH) 7.70-7.79(m
2H), 8.22(s, IH), 8.25(brs, 1H), 8.37-8.44(m IH), 9.22(se 1H) y DVSO d6:

é- g 3 _ g t ,592 H) , T%Q %as%gé,%,(dﬁ“tz- ﬁ%@mx&%ﬁg@imy%ﬂ&mﬁémyﬁﬁn%ﬁae 606 g3th.0
) ) (m mmlt_:BJ in 90 mL of 2-methoxyethanol are agd%ied Z-rr%ﬁoxymmhdinoaniline dihydrochioride
(4.56 g, 16.2 mmol) and 17.0 mL of 1N ethanolic solution of hydrogen chloride (17.0 mmol).
After the reaction rixture Is stirred at 110°C for 4 hours and cooled o room femperature, the
mixture is neutralized with 1N aqueous NaOH solution and extracted with EtOAc (100 mL X 3).
The organic layer is washed with brine, dried over Na,S0, and concentrated under reduced
pressure, The resulting black solid is washed with EtOH (90 mL), then purified with silica gel
column chromatography (CH.Cl; to CH;Cl,: AcOEt=1:2 ) to give 2-[5-chloro-2-(2-methoxy-4-
morpholin-4-yl-phenylamino)-pyrimidin-4-ylamino}-N-methyl-benzamide as a pale yellow solid.
"H-NMR (400MHz, DMSO-d6, 5): 2.80 (d, 3H, J = 4.52 Hz), 3.10-3.20 {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}, 7.08 (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,
1H), 8.59 (d, 1H, J = 8.04 Hz) 8.68-8.75 (m, 1H), 11.59 {S, 1H). MS m/z 469, 471 (M+1)".

The following  25-Chloro-2-(subsfifuted  phenylamino}-pyritidin-4-ylamino]-N-methyl-
benzamide are prepared from 2-(2 5-Dichloro-pyrimidin-4-ylamino}-N-methyl-benzamide and
the coresponding aniline following the procedure of Example 7A.

X,
Wl@ 3

Expt Rx Rf (solvent) [ NMR (400MIHz) , 3 (ppm)
No. or MS




609 6.38.42 (m 1 H), 6.85 (d, | H, 6.86-6.95 (m 1 H), 7.33-7.43(m 2H),
7.63-7.68 (m |H, 7,85-8.15 (m 3H), 8.848.8 (m 1H). -45- DVBO d6:
1.47-1.67(m 2H), 1.84-2.01(m 2H), 2.03 3-74 Ms: 605, (s, 3H), 2.41-246 (m
3H), 3.23-3.39 (m 2H), 3.65- 607 3.73 (m 1H), 3.81(s, 3H), 3.8-3.88 (rn,
1H), 4.58-4.65 (m IH), 6.55 (dd, 1H), 6568 (d, 1H), 7.2-7.26(m iH),
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, 1H DVBO-d6: 1.38-1.6(m 2H, 1.74-1.9(m
gl-%é :2%-25( 07 (Wﬁﬁl o0 ;%,8[ 42="2 ‘lﬁM§51d631T'%44—1‘33T @Hé (@Zwsi)(m 6k,
. 55-3. m 0
6.65 (dd, [LE)!,16.94 1H) 7.2 z(&é?”é%m Iﬁ?f‘g B %“33 §6%(m2lﬁ) g%%%fmes
(m 2H), §. 09 bbrs TH),  8.39 (5850, 5521) | 418, 365 ¢, 2HLID80 (9. 3H)(BISs(s, 31-1%)312!\&5 6:
1-51-1.61 (m pH), -1.87 (r g@a 3%,762%@7@1 ﬁioéeifduat}? I.g 14
(s, 3H), 2.42-p47( 3H), 9 5 2 zg , 9
(m 1H). 4.6 (Hd, | 6. 92 (d b32 deG“'t)rﬁsngi)m)?? HAC dﬂH Fh“ (321%)’
7.74-7.82 [(m pH), d.08 (brs, JH) 8 34 Qeqwlmal)smau:-lxmsams{)m}g 2 (brs.
1H) DMBO- d6: 241-2. 4 (m 3H), 16.89-6.9p (m 1H), 3-77 F Rf: 0.4 6.69(bsl
1H). 7.24-[7.33[(m 2H), Z 51-7/57 (m 1HpDCIs[.7011.%Ex 4Hp2.62-2696, 1H), B@HdL H) ,
g- Zi-7b78 (*linz 1 gbé (dd, 1 FDa.aAgg‘éﬁﬂsﬁé-a&Lt%?ﬁ% 3id'!§33($h éﬁﬁda&%ﬁ),
21 (brs.p 1H} 9. rs MESHAO] oy 856 a7t 1(4?6125';224@.7!-% geef® (M
AcOEt | 6.62(m, 2H), 6.74-6.82(m, 1H), 7.08 (dd, 1H),7.23-
o =5:95) | 7.32 (m, 1H), 7.46-7.52(m, 2H), 8.09(s, 1H), 8.15(d,
N, | 1H). 8.68(d, 1H) 11.0(bs, 1H)
P DMSO-d6: 2.24 (s, 3H), 2.45-2.55 (m, 4H), 2.80 (4,
7-3 ° MS (ESI) | 3H, J =4.52 Hz), 3.12-3.17 (m, 4H), 3.76 (s, 3H), 6.48
m/z482, | (dd, 1H, J = 8.56, 252 Hz), 6.63 (d, 1H, J = 2.52 Hz),
484 (M+1)* | 7.05-7.10 (m, 1H), 7.27-7.35 (m, 1H), 7.40 (d, 1H, J =
Q 8.56 Hz), 7.60-7.72 (m, 1H), 8.09 (s, TH), 8.12 (s,
1H), 8.55-8.65 (m, 1H), 8.67-8.75 (m, 1H), 11.59 {s,
1H)
DMSO-06: 2.48-2.55(m, 4H), 2.71(t, 2H), 2.80(d, 3H),
7-4 N 0.46 | 3.58-3.6(m, 4H), 3.76(s, 3H), 4.11{t, 2H), 6.52(dd,
(MeOH: | 1H), 6.66(d, 1H), 7.06(dd, 1H), 7.32(dd, 1H), 7.46(d,
CH,Cl=1:4) | 1H), 7.71(dd, 1H), 8.11(s, TH), 8.18 s, 1H), 8.54-
1,,/\' 8.60(m, 1H), 8.60-8.75(m, 1H), 13.6(s, 1H)
L_o
P DMS0-d6: 1.60-1.70 (m, 2H), 1.90-1.98 (m, 2H),
7-5 ° m/z497, | 2.13-2.25 (m, 2H), 2.19 (s, 3H), 2.60-2.67 (m, 2H),
499 (M+1)* | 2.80 (d, 3H, J = 4.52 Hz), 3.75 (s, 3H), 4.30-4.40 (m,
O/" 1H), 6.54 (dd, 1H, J = 8.56, 2.0 Hz), 865 (d, 1H, J =
P 2.0 Hz), 7.04-7.08 (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, 1H), 8.68-8.75 (m, 1H), 11.57 (s,
1H)




3-78 -. '- M5:563, 2.43-2.46 (m 3H), 2.46-2.53 (m 2H), 2.87-2.94 (m 565
oH), 3.77 (s, 311),4.07-4.11 (m 1H). 6.59 (dd, iH, 6 91 (d, 1 H),
7.23-7.28 (m 1 H). 7.53-7.59 (m 2H), 7.79 (dd, 1H), 8.03 (brs, |H. 8.32
(s, 1H), 8.36 (d, 1 H), 8.7-9.5 (brs, 1 H -46- DVBO-dS: 1.41-1.51 (m 2H),
1.83-1.95 (m 2H), 379 M5:563, 2.41-2.45¢(m 3), 2.54-2.63 (m 2H).
2.92-3.0 (m 565 2H), 3.75 (s. 3H), 4.35°4.43 (m 1 H, 6.50 (dd, 1H),
6.63 (d, 1°H. 7.18-7.23 (m 1 H), 7.40 (d, 1 H, 7.42- 7.48 (m 1H, 7.75
(dd. 1H), 821 {5 tH 8. 25 (m Wrs,
IN) DVBOd6: P.4-2.4 3.79 (s %ﬁ‘?ﬂ)%g@"’?z“ e 72 0 £y

IH), 6.99 [(&4,] 1H), 7. ) B-HP. 1S, 1%%“?’&)’ 1H), 8580 (4, BB, m
1H) . 7.76 {(dd,| 1H) mexaﬁeS o7 86/ (rd, M), 26D (aaB118; Soba( W), b.18)

DVBO- d6: 4. 41-p. 495 (sh .8 80.{ dd 1 482 1K). 7). 01
(dd, IN), 7.3-7.350(0?3 , ..é“’%’%&? . s 9%“%@?? Mo ) &3
(dd. 1H). |7.85 (dd, T 8.16](s, 1IN, W%d'éddﬂﬁ (s-8H), &2.808(d( @H)s311H) 2H),
5'\/5?_ 36342&”?-3-3‘5 82 : 23-@534 § ; By, 363'{&24Ill) 37;5;3%6651 (gd, 1H),
' : ’ 85!;%5.181( rﬂgﬁﬁ(lé) “”’6%5 (E‘gd‘?')l “é g‘%( ((17% .
7.19-7.24(m | N), | 5T2.(481)7] BI(HTT WNJH), T.1@(8 TH),7812en1H), 2489861

&2(s, 1H), 8.]123(s, 4 . .43 _ 6 (s, 3H)|
2.6gs(d,H%H), 3. (92& 3H) . 4.6-4. gT(%Hlauﬁe.?rb-za?(mﬁ.%),l%g(s?qﬁ) (s, 3H)

P CDCly: 1.46(d, 1H), 1.68-1.82(m, 2H), 2.02-2.08(m,
7-8 ¢/ ? 0.48 2H), 2.83-2.96 (m, 2H), 3.03(d, 3H),3.44-3.53(m, 2H),

(MeOH: | 3.82-3.92(m, 1H),3.87(s, 3H}, 6.15-6.23(m, 1H), 6.51

R

2.80 (dd, {IH,| 3.

ACOEt | (d, 1H), 6.56(bs, 1H), 7.07(dd, 1H), 7.48(d, 2H),
=5:95) | 8.08(s, 1H), 8.08-8.10(m, 1H), 8.68(d, 1H), 11.0(bs,
1H)

un;
P CDCly: 1.22 (t;3H), 1.73-1.85 (m, 2H), 2.00-2.09 (m,
i o

79 04 | 2H), 2.81-2.90 (m, 2H), 3.03 (d, 3H), 3.41-3.56 (m,
(hexane: | 3H), 3.56 (dd, 2H), 3.58-3.62 (m, 2H), 3.64-3.68 (m,
ACOEt=1:1) | 2H), 3.88 (s, 3H), 6.15-6.24 (m, 1H), 6.50 (dd, 1H),
. | 6.56 d, 1H), 7.07(dd, $H), 7.24-7.30 (m, 1H), 7.45-
7.52(m, 2H), 8.08(s, 1H), 8.06-8.08 (m, 1H), 8.69 (d,
~ "o 1H), 11.0 (bs. 1H)
P CDCly: 1.73-1.85(m, 2H), 2.01-2.10(m, 2H), 2.82-
710 @ 04 | 2.90(m, 2H), 3.03(d, 3H), 3.41(s, 3H), 3.45-3.51(m,
(n-hexane: | 2H), 3.56-3.58(m, 2H), 3.65-3.68(m, 2H), 3.86(s, 3H),
ACOEt=1:1) | 6.14-6.22(m, 1H), 6.50 (dd, 1H), 6.56 (d, 1H),
Q 7.07(dd, 1H), 7.23-7.30(m, 1H), 7.44-7.52(m, 2H),
Sy 8.08(s, 1H), 8.06-8.08(m, 1H), 8.69(3, 1H), 11.0(bs,

1H)




3-83 M5B IN). 6.75-6.80 (m 2H), 6.97-7.04 (m 2h), 7.25-7.30 544,546 (m
1H), 7.56-7.66 (m 2H). 7.98 (dd, 1H), 8.29 (s, 1H). 8.36-8.44 (m 2H),
9.01 (s, IH. CDC3: 2.32 (s, 3H), 2.39-2.47 (m 4H), 2.64 (d, 3H), 3-84 M
2.89-2.97 (m 4H). 3.85 (s, 3H), 4.54-4.52 (m IN), 562,564 6.52 (dd, 1N,
6,79 (d, 1H), 7.22 (m 1H), 7.52-7.64 (msg2H), 7.94-7.99 (m 2H), 8.28 (s, 1
H. 8.42 (d, 1 H, 8.93 (s, 1 H. -47- Exanple 4: 245-Brcno- 2- (subst
pheny) am no) - nyri m di n-4-yl am noi - N-oropvi benzene- sul fonam des These
conpounds fare eparedTmanal ggy t o EXgs I@—dﬁ" 1%11%("' 1H) 21&222&“ 1A
2- (5- brong-2- chl or o- pyr joi di n- j4-yl am np) - EB)B% enesul f onam de and
t he corre<ﬁoﬁd ng a ne to gijve %rrpo 2f7‘{'b“3) 31{° (Ha‘w)rﬂ;% he
substituent Rx| as |isfed under |ExHapie [33.10dm, ¢ rHR3e8%06m, Nbl), 3376{s, Bid), 81 Kiid,
Preparatign of| 2- (5-Jwono-2-ch : 5 7. 1
i i mdin-44vl anf no) - r@r opyi - be ?@%&%&1‘;} 1r'1-21'rﬁ2c?ffgd’ :]'I-c!))' -é’os(g?m)’iifdzr? o?z(m' .
5- br ono- 2.4- dichl onpyrjumi di ne (90 |rL, [F-286 AHLFyOEnt) A6 Ak ROBEIN -
benzenesul fon m de (160 ng, 0.47 mmol), &mcbwmjwij,raﬁteﬁj:ﬂﬁxﬂ-l)ms(@ 156 | )
in DMSO ( }0—jpb)—ts—addetd—anttthe—rest T ; . or
3.0 h. Thg mxture is pgured Ipto wate and extract w? &R
three ti mgd-12tthe organyc ™l ayer |i s %H&sheld 3% BHnAT ¥ 1&1%(?92t3d?a7ﬂ":b )r?e23'dr| ed
over sodi §m sul f at e ~&nd evapoy atdeni:n Wﬂ4ﬂ7hﬁ’4(seﬂﬂ)dﬁlﬂs(ﬂcs1auﬁlzb(ded-i)y\nth
silica gell coljum chmgmat ography, ) af fjord
the titlelcongound g a slight Fy yzéFll ow’ sg:'dl@u? ;:!y@?zs(ﬁ 1'-67% (t,
3H), 1.41((q, [2H), 3.56 (t. 2H), 4.92 (o). 8,05z fj H). %OBX&’ 7(’"6"'?7357(dd,
1H), 7.33 (dd 1H) 7.%4 (dd, LI—D 8. 7% a(R(mJ.HB),ﬁfs((thane . ethyl acetatje =
1:1): 0.64% oqul e—5—245=Fri+{tuvoromet
phenyl am rLHo rfi mdin amar o| - N- et hvl %enze esul'?’-cli) L Bs(mTﬁH) 00-
conmpounds { &r! prepa in anal pgy %28 Ex(Zdi§(re 24). 320mgp1(m, 1H)'264'259("‘ 2H),
2-(2-chlofjo-5-trifl onmet hyl -1 (MeCH: | 2.79 (d, 3H), 3.56-4.04(m, 2H), 4.04(s, 3H), 6.49(dd,
AcOEt 1H), 6.63{d, 1H), 6.78(bs, 1H}, 7.07 (dd, 1H), 7.28-
=5:95) | 7.38 (m, 1H), 7.39(d, 1H), 7.74{d, 1H), 8.09-8.11(m,
2H), 8.09(s, 1H), 8.60(d, 1H), 8.71(d, 1H),11.6(bs,
1H)
. DMSO-d6: 1.61-1.46(m, 2H), 1.92-1.82 (m, 2H), 2.14
7-14 o~ 030 |{s. 3H), 241-2.23 (m, 5H, 2.60-2.45 (m, 4H), 267 (t,
(MeOH: | 2H), 2.79 (d, 3H}, 3.75 (s, 3H), 3.71-3.75 (m, 2H),
N CH,Cl=4:1) | 6.48 (dd, 1H), 6.63 (d, 1H), 7.10-7.03 {m, 1H), 7.34-
Q 7.27 (m, 1H), 7.43-7.35 {m, 1H), 7.71(dd, 1H), 8.09 (5,
4 1H), 8.11 (bs, 1H), 8.65-8.56 (m, 1H), 8.75-8.67 (m,
( j 1H), 11.6 (s, 1H)
Jit




pyri m di n-4-yl am no) - N- net hyl

aniline to give
| i sted under

Exanpl e 3 for conpounds
2-f2-chl aro-5- M| uorornet bipvrfm din-4-vlam no) <N net hvi

- benzenesul f onam de and the correspondi ng
conpounds No, 5-1 to 5-31 having the substituent Rx as
No. 3-1 to 3-31. Preparation of

-benz

nnesut fonam de To a solution of 2,4-dichkoro-5-trifluoronethyl-pyrimdine
(386 ng, 1.79 mmol) in acetonitrile (10

2- am no- N- et hyI benzenesul f onani de (333 ng, 1.79 mol) and

l8dia2a[ A0 Jd=—r cyaar-tunodegene "I-G 5" :_s. .: dHES r‘Ilrm- e|y
at anbi ent] tenperatuge. After stlrrlng errpe

di chl or onmgt’/h¥nle (30 is addédMSdERhe %ﬁ%&ﬂ“eJ d’r?d"zl’ ﬁés"sszdl('ﬂ?ﬂ'@r?f%?'%shed
wi th satunated aqueeus’ sodi um ydﬁ’zﬂ;ﬁn Clar, Rienas £3.8N 0N, 348), 8r7a38d (gl RIZ6

sodi um chljori de. dried over + +S Vv ~The
resulting|solijd is |,fied b shrﬂc roﬁr}g% gf&;?gfpﬁéwgc%é g’;#gd
373(s, 3HJ, 6.167-6.169 1H), . 72- 6. 73(%8 H2H04-710m, THRT128-32 (. 1H):. 742 (d,(jdd,
1H), 8.60(s, 4H) . R¥(h ethyl acetratie 8 H2),I7)69-1r4dm, 1H)4869 Exah . e E:

2-f5- Brom- 2- ([2. é | di
benzenesul{f ongmni de or

LLuG’r onet hienedi oxvi "%’fﬂ%@@“‘ﬁ?’@%@"@%?@gm

N |

O HN N NH

conpound iis oltained as a sidel|product [@&Wd by N denethyl ation on react|i on
of 2-(5- Brond-2-chl oropyrim dijn-4-yl an no) N- net hyl - benzenesutfonam de With
2, 3-(di f | grore Here—edi-oxy)rfn-ne S BSOS S & 2.
It may al $0 be Dy reagtion of “ A9 o (370 280

br ono- 2- chBrifiyr i mi gPzac y+ani ng) M8 B 3 Frit G 12hidr 16321 (m,1H).348—359(m

2,3-(ditl gorornet hyl

miz 524,

526 (M+1)°

2H), 3.61-3.67 {m, 1H), 3.72-3.81 (m, 1H), 3.76 (s,
3H), 6.47 (dd, 1H, J = 8.6, 2.5 Hz), 6.65 (4, 1H, J =
2.5 Hz), 7.04-7.10 (m, TH), 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
(s, 1H), 8.55-8.63 (m, 1H), 8.68-8.73 (m, 1H), 11.60
(s, TH)

717

P MS
@0 510

DMSO-d6: 0.98 (t, 3H), 1.81-1.71 {m, 3H), 1.95-1.84
(m, 3H), 2.68-2.63(m, 1H), 2.80 (d, 3H), 3.12-3.08 (m,
4H), 3.28(d, 2H), 3.78(s,3H), 6.50 (dd, 1H), 6.64 (d,
1H), 6.86(bs, 1H), 7.07(dd, 1H), 7.46-7.18 (m, 3H),
7.71 (d, 1H), 8.09(s, 1H), 8.15-8.1G (m, 1H), 8.66-
8.58(m, 1H), 8.77-8.70{m, 1H), 11.6(s, 1H)

7-18

P MS
©° 540

DMSO-d6: 0.98 (t, 3H), 1.81-1.71 (m, 3H), 1.95-1.84
(m, 3H), 2.68-2.63(m, 1H), 2.80 (d, 3H), 3.12-3.08 (m,
4H), 3.28(d, 2H), 3.76(s,3H), 6.50 (ad, 1H), 6.64 (d,
1H), 6.86(bs, 1H), 7.07(dd, 1H), 7.46-7.19 (m, 3H),
7.71 (d, 1H), 8.09(s, 1H), 8.15-8.10 (m, 1H), 8.66-
8.58(m, 1H), 8.77-8.70(m, 1H), 11.6(s, 1H)




anifine. Rf (n-hexane: ethyl acetate =1:1): 0.46. 'H-NWR : (CCGS,) 4.83 (bs,
2H), 6.77 (dd, 11-1), 6.86 (s, 1H), 6.97 (dd, IH), 7.31-7.24 (m 1H), 7.57
(dd, 1H, 7.81 (d, 1H), 8.02 (dd, 1 H, 8.28 (d, 1H, 8.29 (s, 1 H), 8.88
(s, 1H). Preparation of

2- (5- bronmo- 2- chbroavr f m di n- 4-vf am no) bewepesul f onam de: To a solution of 5-
bronro-2, 4-di chl oropyri mi di ne (300 ng, 1. 32rmwol ) and

2-ani no. benzenesul f onani de (340 ny, 1. 97 mmt) |n 2- propanol (3 m.) .

concent r atred—hydrecht-orie—aei-d{6-06— ﬂ?sﬁ*m‘zﬂ 8 21\6 2’H ’2‘1‘8 30
stirred aff 90Q for 45hou S.g.|he m xtuf i(;mreh nto éézm
hydr ogen |da¥donat e and actied Gié h aﬂ%ﬂé‘t@! ét"bziaﬁfcbél"k?‘ﬂﬁeﬁ" 2nh&.78K(gani c

layer is \Lvashed WIth dii ed@y-Rr | 0066848 UHh, 8192 (d,aRY 707 FRO(AL B, |

rceiaie 2|2 ] 143 it m%;or dr : Liae\cii) %{%*?r%bﬁﬁ“? RGO S e AL
A .

0.55. 114{NMR CDC13) §: 4.78 (p% 1%(8.121408187@22!)(8@6(‘:! HMP.728.78 {m( ddd,
1H), 7.95{(dd,| iH), 8.35 (s , 8.35 (), flda(s,9018 (S, 1H). Example 7A

245- Chl or @--2 (’) et hnvy A_Anlfnn:hr A l a\\Mm nan) B

net hvl - behzanf zae II 0 ﬁm?%ﬁm‘uﬂﬂﬁgﬁ f"a%ﬁ) 1¥1 iﬁ({} To a

suspensi op 70 |2- by Msp bt ni2H)y3. wim&hth)z'ﬂﬂ-&ﬁt(mﬁﬂ).b’b?ﬁz(a;ﬂlﬂe’i §5. 05
2 et hoxy] 4~ mjr phot Tfroant  ne. d hydr ochi o e e a5eeo (M aeamm i | |,
- met hoxy{ 4- myr phot iJnoani i ne dihydr ochi

mL of 1 NJethgnolicjsolution off hydr oge?éﬁﬂf&é’lﬂéﬁ g%%ﬁ{%l m f€€? 1%'%
reaction frixtdre Is i™ed at |110C f or| 4B7RGTH (@, 2iikl8.3 ¢ 18809 (brp i) 8.5-8.62

tenperatufe, tthe mxture Is neutralizedmminphs.dds.agverysiiadhhgol ution and
extractedfw th Et OAc ( 00 nLX3). The organic layer is washed with brine,

dried ovef Na2S(, nd concentr @t ed underzm&m@mm&m 2460256 (@f WHY, 217

bl ack sol {d., s th Et OH (0 ) I

col um chj gr%‘at 0(MCI—IZCI 2 1 "%HE%IL 78 b%ﬁﬁﬂﬁ‘zﬁ—@e%b(&acﬁ-lﬂﬁke

2- 15- chl of o- 21 oXxy- - @, 1H) 706(dd )731 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)

o 7.07-7.14 {m, 1H), 7.34-7.4 (m, 1H), 7.45 (d, TH),
NS 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)

1.87-1.76 (m, 1H), 2.0-2.1 (m, 1H), 2.95-2.31 (m, 3H),
7-23 /@/0\ Ms:482 | 2.8(d, 3H), 2.85-2.91 (m, 1H), 3.04-3.12 (m, 1H),

Q 3.14-3.3 (m, 3H), 3.7 (s, 3H), 6.26 (dd, 1H), 6.91 (d,

2.24 (s, 3H), 2.42-2.5 {m, 4H), 2.8 (d, 3H), 2.94-3.0
7-22 N/ﬁjro‘\ - | Ms:482 | (m,4H), 3.74 (s, 3H), 6.65 (dd, 1B}, 6.93 (d, 1H),

1H), 7.04-7.04 (m, 1), 7.07 {dd, 1H), 7.32 (dd, 1H),
o 7.72 (d, 1H), 8.14 (s, TH), 8.17 (s, 1H), 8.63 (d, 1H),
8.7-8.78 (m, 1H), 11.6 (s, 1H)




maphol i r H4-

yel | ow sol

3.10-3.20 (m 4H),
6 66 (d,
8.56 Hiz),

2.52 Hz),
(d. 1H, J
8.13 (s,

yl
i d.

111)

3.78 (s,
1H, J

3H),
2.52 Hz),
7.71 (dd,
8.59 (d, 1K J = 8.04 Hz) -8568-8.75 (m 1H),

- phenyl am no) - pyri m di n- 4-yl am no) - N- et hyl
1H NVR (400MHz, DWVSO-d6, 8):
3.70-3.80 (m 4H),
7.08 (dd,

1H, J

2.80 (d, all, J = 4.52 Hz),
1 H J

8.04, 1.48 Hz),

8.04, 8.04 Hz),
8.10 (s, 11-1),
11.599 (5,1

M5 mz 469, 471 (M+l p. The follow ng 2{5-Chl oro-2-(subsChrted

benzanm de are prepared fraom

-benzanude as a pale

6.49 (dd, 1H, J = 8.56,
7.44

H) .

phenylanina)-p)rimdin-4-ylamigol -N-metti |-
2- (2, 5-Di ¢hl orfo- pydmi di r -- yI ai no) - N- me#-B51-5h6m Bitdel- Za. 2f)ped1 (d. 3H),
corresponcim ani li ne f)jg%&k tMze 5p3 OC 8.4648.62 (o, 2E)§anpl(£3m)°\668[dd\1l-i) $\|9Nli
~ | ffx B{p NVR ( 400VH
1.44-1.33(m 2 6 -1.45 (f 6H),
2.34-244 -2.55 (mj 550, 5
3.75 (s, EH), L3, 75 (Me1) {(m 2H),
(dd, 1 H), '7.°° et — 7 $9—(e—3 3.
(d, i H, &% ( 1158 (s, 1H) g 1,58 (m* f
H, 3.04(d, 7-2 0. 3 SH°~3. 0243, 1586m 2W7(m32lﬂ32W-%k{(mmH)QHMQﬁ(@%Os
7o, aagm 1), 70 (dd, H T L SyParie iy
. 74-6,82(m LT , . 7.23- E
oH), 8 09(s, 1H). 8.45(d, 1 Hl 8. 68(45315??—(%’%15.%@ B ”’ﬂi{d E)'N)sg"%éﬁgé"
(s, 3H), 2 45-2.55{(m]4H, 2.80 (d, 1H)72&734(m.1H)739(d 1H), 7.71(dd, 1H),
8.09(s, 1H), 8.11(s, 1H), 8.55-8.65(m. 1H), 8.69-
:Ni 8.73(m, 1H), 11.59(s, 1H)
7-26 DMSO-d6: 2.80(d, 3H), 2.84-2.89(m, 4H), 3.04-
°< 468 | 3.08(m, 4H), 3.76(s, 3H), 6.47(dd,TH), 8.62(dd, 1H),
M+l | 7.04-7.10(m, 1H), 7.28-7.35(m, 1H), 7.40(d, 1H), 7.69
! -7.73(m, 1H), 8.09(s, 1H), 8.12(s, 1H), 8.55-3.63(m,
E j 1H), 8.68-8.73(m, 1H), 11.59(s, 1H)
N (an aliphatic NH is hidden)
727 DMSO-06: 2.80(d, 3H), 6.64-6.67(m, 1H), 7.01-
A 393 [ 7.08(m, 2H), 7.15(d, TH), 7.24-7.29(m, 2H), 7.44(d,
" [M#13+ | 1H), 7.69-7.73(m, TH), 8.20(s, 1H), 8.65-8.73(m, 2H),
9.15(s, 1H), 11.06(s, 1H), 11.63(s, 1H)
7-28 DMSO0-d6: 2.81(d, 3H), 3.79(s, 3H), 6.67(3, 1H), 7.05-
A 407 | 7.100m, 1H), 7.12(d, 1H), 7.17(d, 1H), 7.23(d, 1H),
y M+13+ | 7.25-7.30(m, 1H), 7.50(d, 1H), 7.70-7.73(m, 1H),
\ 8.20(s, 1H), 8.67(d, 1H), 8.70-8.75(m, 1H), 9.17(s,
1H), 11.64(s, 1H)




7-3 MB (ESlI) 3H, 3 = 4.52 Hz), 3.12-3.17 (m 4H), 3.76 (s, 3H), 6.48 [/ mz
482, (dd, 1 H J = 8.56, 2.52 Hz), 6.63 (d, 1 H J = 2,52 Hz), 484
{M+17.05-7.10 (m 1H), 7.27-7.35 (m 1H), 7.40 (d, 1 H J = 8,56 Hz),
7.69-7.72 (m 1 H), 8.09 (s. 1H), 8.12 (s, |IH), 8.55-8.65 (m 1H), 8.67-815
(m 1H), 11.59 (s 1H) DMVBO-d6: 2.48-2.55(m 4H), 271(t, 2H), 2.80(d, 3H).
7-4 O~ 0.46 3.58.3.61(m 4H), 3.76(s, 3H 24.11(t, 2H), 6.52(dd, (MOH
1H), 6.66(d, 1H), 7. 06(dd 1H), 7. 32(dd 1H) 7. 46(d OI CHZCh L 4) 1H)
7 71(dd 4 1L || -8 o, Irl =4 ]
1H), 11 6|2 o STy ?'ﬁ?d’é’ﬁr)ﬁqalgﬁ) g E’ﬁﬂ' VE%V’GS“\ g
m z497, 2.[13-2] d (4923H) | 3.21(6024), $32-3.85(mRY), 4.1A9BH. EBJd. 2| 80
(d, 3H J[= 4. 3|'|!Mr1]4 3P, rﬂ@c)(éfm ¥ds.7.60 41I-6d’d1,4d1'ﬂvi) 322-
8.56, 2.0 |Hz), + 2.0 Hz 7—&"? Mdd éél
1H), 7.43](d, . 7.68-7 77§3('C‘n1 U 11—*6) !35(& 2
1H) 8.52-§.59 175 (m 1 $—§3—8.6_7](m517l-i}(&,68r812«;n 15)1 9.0690H), 2 95
(m 4H), 3.03 4H), 3.Bpieafs P 0.25 (s, 3H), 6.21- 6. 19
(br, 1H),6 )(d,lH,{(nhexane 7.09-7.05 (m 1H)
7.50 (dd, 5.08 (d, Flj,ﬁ)& 13 0 AcQ moa) 2(09(SBW238(£8HLd82219,’2,(m,11 D7
(s, 1H) D\ 6: 2.06 ( . 12. 80 (d, t,
2H), 3.60 /??3 4H), 3. s, 3|-|),8'§§51 61]1"( Hy % gg! 08
(dd, 1H), (ddm\]J-I)1 7.46 (d ™z 3H)668 dd, 1H) 695(d 1H) 7.09 (ad, 1H), 735-

\E/ ' 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 following 2-{5-Bromo-2-{substituted phenylamine)-pyrimidin-4-ylamino]-N-ethyl-benzamide
are prepared from 2-(5-bromo-2-chioro-pyrimidin-4-ylamino)-N-ethyl-benzamide and the
corresponding anfline following the procedure of Example 7A

B,:@\m

- HN N &!

RF (solvent) | NMR

Na. or MS

DMSO-d6: 2.80(d, 3H), 2.88(t, 4H), 3.65 (m, 4H), 3.75
{s, 3H), 6.64 (dd, 1H), 6.94 (d, 1H), 7.11-7.08 (m, 1H),
7.38-7.34 {m, 1H), 7.47-7.46 {m, 1H), 7.70 (dd, 1H),
8.41 (s, TH), 8.26 (s, 1H), 8.54-8.49 (m, 1H), 8.72-
8.71 (m, 1H), 11.41 (s, 1H)

8-1 0.27
{n-hexane:

AcOE=1:2)




512(Mk1) IH), 7.71 (d, 1H), 8.10(s, 1H), 8.12(s, iH), 8.59-8.61 J (m i H),
8.70-8.71(m 1 H), 11.59 (s, i H CDCI3: 1.46(d, 1H),1.66-1.82(m 2H),
2.02-2.09(m 7-8 | c/ 0.48 2H), 2.83-2,96 (m 2H), 3.03(d, 3H),3.44-3.53(m
2H), (MeOH 3.82-3.92(m IH),3.87(s, 3H), 6.15-6.23(m 1H), 6.51 AcOEt (d,
1H), 6.56(bs, 1H), 7.07(dd, IH, 7.48(d, 2H), =5:95) 8.08(s, 1H),
8.08-8.10(m 1H), 8.69(d, 1H), 11.0(bs, FF | CDCl 3: 122 (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 (J:thxanp 3H) .. 3. 56 (dd,_2H) 3 58-3 62 (m 2H)
3.64-3.68[(m AcCEt={:1).2H),|3.86 (s,|oM ZIBI%SE@TWEZ)W%Z’%"M L1
H, 6.56 (dg&2H), 7. d, 1H)| mez43,7./36),607 4 BH), 370460 (7, S3(6W5-E54 (m,
8.08(s, 1]|H). 8]06-8.08 (m 1 L% ( 1
1.73-1.85(m 2H], 2.0L-2.10(m ﬂﬁﬁ"*g? . 5.63les g 12990 ”%@9 p’g@ozé(?of” aH)
3.41(s, 3H), 3.45-3.5610m (n-hexane: 24y, 15 75‘8"@“55@3(&\")-?15!?' B, B m
2H), 3.86{s, 3H}, AcgEt=1:1) B.14-6.23(smHl )6 (£ 18)860d.56 hl)1H)8.658.72dm, UH) ,
7.07(dd, LH), 7]23-7.30(m 1H)| 7.44-7.§%&r1q|40 iy B8-08(s, 1H),
8.06-8,08{m_1H]. 8.69(d, 1H).|11.0(bs] XH)" DVBO- d6: 1. 78- 1. 89(m._ 1H),
2.13-2.22fm 1H, 7-13 E D~ 0.4 2.22(4PMsigde: Z?Wd23|8)7(3rr§3(9:z|—9*ﬂ) 21 PHMFH) |
3. 04- (NEJ)"?B-@% LO('m I?:l) 23t 3. B%m Btdpddd, 78OS 7.0, 166, 21§, 1H)N7.44(dd,
CHzCl 2=1: #) 1H)| 6. 1 - 1 6( gy .
T oocd 1. B bl 16, 8_0% gn% ), 7730, GHp 2 dadl iy, 843604y, s,
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, 448 | 1H), 7.69 {dd, 1H), 8.2 (s, 1H), 8.29 (s, 1H), 8.45 (d,
£ 1H), 8.66-8.73 (m, 1H), 11.4 (brs, 1H).

The following 2-[5-Chloro-2-(substituted phenylamino)-pyrimidin-4-ylamino}-N-ethyl-benzamide
are prepared from 2-{2,5-Dichloro-pytimidin-4-ylamino}-N-ethyt-benzamide and the
comesponding aniline following the procedure of Example 7A

ool
/\rﬂ\é 8

Expl Rx Rf (solvent) | NMR (400MHz) , 3 {ppm)
No. or MS
- CDCly: 1.27 (t, 3H), 3.10-3.15 {m, 4H), 3.47-3.58 (m,
81 0.35 2H), 3.85-3.93 (m, 4H), 3.89 (s, 3H), 6.08-6.17 (m,
(n-hexane: | 1H), 6.48 (dd, 1H), 6.53 (d, 1H), 7.05-7.11 (m, 1H),
"j AcQEt=1:2) | 7.42-7.53 {m, 2H), 8.08 (s, 1H), 8.12 (d, 1H), 8.67 (d,
(D 1H), 10.94 (brs, 1H),




N 8.57.8.66(m 1H), 8.66-8.73 (m 1 H), 11.6(s, 1 H DVBO-d6: 1.77-1.87(m
| H), 2.09-218(m 1H), 7-12 O- 0.27 2.35(s, 3H), 2.79(d, 1H), 3.02-3.07(m
1H), 323 (MeOH 3.50(m 4H), 3.74(s, 3H), 6.09(dd. 1H), 6.20(d, 1H), N CHI
06=1:1) 7.04(dd, H), 7.22-7.32(m 1H), 7. 26(d 1H), 7.70(d, _ 1H), 8.05(s,
1H, 8.08(s. 1H), 8.57-8.67(m 1H), & 67-_8 73 (m IH), 11.6(s, 1H CDCt
1.62-1.74(m 3H), 1.76-1.85(m 2H). 2.00-°%7-1 3 2.09(m 2H), 2.20-231(m
1H), 2.64-2.69 (m 2H, (MOt 2.79 (d, 3H), 356404(m 2H), 4.04(s, 3H),
6.49(dd, AcORt 1H}, 6-63{eh—HH 678 e NTT e A e S 55 99)
7.38 (m 1H), |7.39(d) 1k, 7.70(d, Ty | O B G = T S D 27
8.60(d, 1f)924. 71( L 11. 6( pMS ESDH) |2080Ond), mmzoltmsl(lmuamzﬂ,dge 1.182
(2g17 (2{4) :Néddd- 72&) 2-790-(30 gsh/zaw.,; 748; 2524%) (387 (5.6 6&6%1%(&51&6%4@4),
CH2Cl , =4: 1) 6.[48 (dd™N1H), 6. 6?%’%’*%) Q‘f"y %D"?S%@Z%ﬁf'z)lg?mv éZP H5%H2)
1H), 7.43{7.3% (m , 7.71(df, 1H), 8§706-7(18 (m, TH))7.238(s 1tH) oA -7.50Hm, 2H),
8.65-8.56/(m |1H), 8Y75-867 (nj CND'H)szoﬂshﬁ) 688 (d, ", J= 8 5G1), DER im,
2.19-2.37{(m {4H), 2.65-2.85 (m 3H), é %(ESI)ZBO(d 3H, J S
4.5 Hz). B.1543.21 (m 1H), 3.48-359 i 5‘,33(5 3.61-3.67 (m_1 H),
3.72-3.81[(m (1 H), B.76  CN 526 (M-I) ;] DMSO-®H).76 6.3H/J ES6HDM] 43150 806, 2.5
Hz), 6.65{(@hs [1 H. m/z564, | 2H), 1.56-1.64 (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-
: 2.73 (m, 2H), 3.51 (dq, 2H, J = 7.56, 1.52 Hz), 3.62-
Q 3.69 (m, 2H), 3.86 (s, 3H), 6.10-6.15 (m, 1H), 6.49
N (dd, 1H, J = 8.56, 2.52 Hz), 6.55 (d, 1H, J = 2.52 Hz),
O 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)
P DMSO-d8: 1.19 {t, 3H), 1.52-1.68 {m, 2H), 1.71-1.79
94 ° 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
CH,Cl,=1:4) | (dd, 1H), 6.69 {d, 1H), 7.13 (m, 1H}, 7.45 (d, 1H), 7.79
{dd, 1H), 8.15 (s, 1H), 8.15-8.18 (m, 1H), 8.60-8.68
O {m, 1H), 8.74-8.83 (m, 1H).
Rf CDCI3: 1.27 (1, 3H), 3.08-3.14 (m, 4H), 3.52 (q,2H),
95 o (Hexane: |3.71-3.90 (m, 7H), 6.05-6.18 {m, 1H), 6.47 (dd, 1H),
AcOEt= | 6.53 (dd, 1H), 7.08 (dd, 1H), 7.41-7.53 {m, 2H), 8.08
1:2): (s, 1H), 8.12 (d, 1H), 8.67 (d, 1H), 10.94 (s, TH).
N 0.30
()




2.5 Hz), 7.04-7.10 (m1 H), 7.28-7.35 (m 1 H), 7.42 (d, IN J = 8.6 Hz),
7.69-7.74 (m 1H), 8.09 (s, 1H), 8.12 (s,1 H), 8.55-8.63 (m 1H),
8.68-8.73 (m 1H), 11.60 (s, 1H) DMBO-d6: 2.19-2.37 (m 4H), 2.65-2.85 (m
3H), 2.80 7-16 MS (ESI) (d, 3H, 3 = 4.5 Hz), 3.16-3.21 (m 1 H), 3.48-3.59
(m mz524, 2H), 3.61-3.67 (m 1H), 3.72:3.81 (m 1H), 3.76 (s, N 526
(M) 3H), 6.47 (dd, 1 H, J = 8.6,2.5 H), 6.65 (d, 1H, J = 25 H),
7.04-7.10 (m 1H. 7.28-7.35 (m 1H), 7.42 (d, NI1H J =8.6 Hz), 7.89-7.74
LD Q.

m 1 ) 09+{ S5 S—42—=s 1 (o 8 H)
1T 60 (s] TH] M5 DNBO 05 0. OB (1",‘“’ a1y) DV 11 AP, (LS BT TR S g bl
, 63 (HF AcOFtMe d 2HB 18 (8 3m22§5@@8 (T 2H), B30-3.45 (g d,
2H), 3.76 @H=541'1)( d.2H), Bl (s, BHP 6.682.43 kh))1H), 6. AL dHiLH) |

5 se(m 1) ?’”?')7: g 1108 B b o i, g p 6

1.81-1.71 H, b . 7-18 . Hp 7(7in(cddg H), 8-21 G81H), &2 (& 1HI54 2. §0
(d, 3H), 8,12{3.08 (Im 28(d, 2H)(brd31ﬁj6s($5@hi)m)a1i@(s(dd). 1H), 6.64
(d, 1H),|6.86¢(bs, 1My, 7.07(df, 1H), 7.48-7.19 3H), 7.71 (d, 1H),
8.09(s, 1 .158.10(m 1H), B.66 0 8.58(m lH) 8 77-8.70(m 1H), 11.6(s,
1H) -54- 11.53 2H), 1.{2-1.60 (m 2H), 2.18 (s, 3H), 7-19 0.16
2.19-2. 44 5H), 4.80 (d, 3H, 3.46 (m 2H), 3.74 (s, N (CH2C12:M 3H),
fi.65 (dd 6.91 (d, 1H, [7.07-7.10 (m_1H),
CDCI3: 1.34 {1, 3H), 1.62-1.68 (m, 2H), 1.93-2.18 (m,
g7 b/"\ 044 | 8H), 2.37-2.40 (br, 2H), 2.74-2.86 (br, 3H), 3.20-3.23
0& (CHZCI2M | (m, 2H), 3.34 (br, 2H), 3.53 (g, 2H), 3.85 (s, 3H), 6.47
eOH=8:2) | (dd, 1H), .76 (d, 1H), 7.04-7.08 (m, 1H), 7.30 (dd,

1H), 7.53 (s, 1H), 8.00 (d, TH), 8.13-8.17 (m, 1H),
8.22 (d, 1H), 8.42-8.53 (br, 1H), 10.91 (s, 1H), 11.59-
11.75 (br, 1H)

The foliowing 2-[5-Chioro-2-{subsfituted phenylamino}-pyrimidin-4-yiamino]-6,N-dimethyl-
benzamide are prepared from 2-(2,5-Dichloro-pyrimidin-4-ylamino)-6,N-dimethyl-benzamide and
the comresponding aniline following the procedure of Example 7A

i+

=
I P
N

>

Expl Rx Identification




N N~ eOH=9:1) 7.36-7.40 (m 1H), 7.45-7.49 (m 1H). 7.73 (dd, 1H), 8.12 (s,
IH), 8.18 (s, 1H), 8.61 (d, IH), 8.72.8.77 (m 1H), 11.68 (s, 1H 1.25-1.37
(m 2H), 1.62-1.79 (m 3H), 1.81-1.9 (m 7-20 Ms : 511 2H), 2.16 (s, 3H),
2.75-2.85 (m 5H), 3.76 (s, 3H), 3.8- 3.88 (m 2H), 6.45-6.55 (m 1 H),
6.6-6.67 (m 1H, 7.02-7.12 (m 1 H), 7.25.7.35 (m 1 H), 7.4-7.5 (m 1
H, 7.67-7.78 (m 1H) 8.1 (s, 1H), 8.19%%%Drs, 1H) 8.5-8.62 N~ (m 1H),
8.66-8.8 {m 1H) 11. (s 1H) 2.17 (s. 3H), 2.29-2.39 (m 3H), 245256
(m 4H), 27 91_ - 526 (1 _2H) 3 76 (s. 3H). 4009 (t 52
(dd. 1H), [6. 6E ERT RIMG (4qomHg, DMECsde. (5865%1#6”?“1135?89‘5@!-0 7. 71
(dd, 1H), {Bo-1 8~ 19 (s ) 2.182.22(f, BH)( 218(s, BH), 2.18(s BH,S. 288, 6R), 2.5F)
11.6 (s, 1H) z 4p ( 2~ .
M : 482 (m 4H) 74 (s 3H) 2%5?%‘53’ dlsﬁr}gégg Iﬂdzg“?aﬁ} .5 4lac 2
(m 1H. 7 34-7 4 m 7. 45| 118, 6.8, 1H). Rstd, #9. (Eﬁ!d IEN-47(8, 140, 789(d. 1) |
8i—|)18 (s, 1 H),-8 6&D(d N‘éLH) 31I-?§,-ﬁoﬂ§1ﬂj,m0ﬂ$).1&)1837—833(ml*ﬂ)(%4§i§:bh)76 (m
1H). 2.0-2.i (m1 2.25-2.31 482 2.8 (d, 3H), 285-2.91
(m 1H),[3 oz-3 12 (m_1H émiié@"?” 3”%1&)3 7 (s. 3H . 626 (dd] 1
H, 6.91 (d, 01- 7. 04 ( |hMR K00MEiz, PMSQuHb, 3)1H§5142@B2t|b|é|45-1ﬁ9(m 7.172
(d, 111), | 8024 (S 8. 17 56H£1W51§5(§32I(lp22¢t§)3H) §3o7-z§5(ﬁ18 fye 11-6
(s, 1H) -$5- 1.35- (m 8H) %;ggg 8& 1655398 ;
550 3.46-5.52|(m 2Ff. 3.74 (s|™fy ’ 8 ‘"’
2H), 3.76 (s, 3H), 640(dd 1H J 90 20Hz) 6.59(d, 1H, J =
2.0 Hz), 6.98 (d, 1H, J = 7.6 Hz), 7.20 (dd, 1H, J = 7.6, 7.6 Hz),
4 7.43 (d, 1H, J = 9.0 Hz), 7.91-7.94 (m, TH), 7.93 (s, 1H), 8.06 (s,
O 1H), 8.36-8.42 (m, 1H} 8.47 (s, 1H).
MS (ES1) m/z 564, 566 (M+1)"
103 DMSO-d6: 2.29(s, 8H), 2.77(d, 3H), 3.07-3.11(m, 4H), 3.73-
o< 3.76(m, 4H), 3.77(s, 3H), 6.41(dd, 1H), 6.63(d, 1H), 7.00 (d, 1H),
7.21(dd, 1H), 7.49(d, 1H), 7.93(d, 1H), 7.96(s, 1H), 8.07(s, 1H),
N 8.37-8.42(m, 1H), 8.49(s, 1H).
[ ] MS m/z 483 M+1]*
The following 2-{5-Chioro-2-(substituted phenylamino}-pyrimidin-4-ylaminc]-5-fluoro-N-methyl-
benzamide are prepared from 2-(2,5-Dichloro-pyrimidin-4-ylamino)-5-fluoro-N-methyl-
benzamide and the comresponding aniline following the procedure of Example 7A
Cl I e
HN N')\N-I
g e
F
Expi Rx Identification

No.




1H), 7.05-7.12 (m 1H), 7.34-7.42 (m 1H), 7.46 (d, ~N 1H), 7.73 (dd, 1H),
8.11 (s, 1H), 8.18 (s, 1H), 8.62 (dd, 1H),8.71-8.78 (m 1H), 113 (s, 1H
7-25 DMBO-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 1 H), 2.49-2.55(m 4H), [Ml]+ 2.70-2.77(m 2H), 2.79(d, 314),
3.603.65(m 2H), 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, -B%, 8.09(s, 1 H), 8.11(s, 1 H).
8.55-8.65(m 1 H), 8.69 /N 8.73(m 1H), 11.59(s, 1H) 7-26 VI DMSO d6;
2.80(d, 3H) . 2.84-2.89(m 4H) 3.04 /| 468 3.08(m_414), 3.76(s, 3H),
6.47(dd, 1F), §, 62(ddj p, NIR-(400M0z, PMEO(AS) 8)12.79(d, 37). 230-3156rmﬁ) 1H) ,
7'|4(|2|§d’81“?-18 ;-3?9 (m H)24-3r (m 6ltlad ﬁ-l)la?é d, 1hir ;13-32‘6 g(7m

~ , . po- |

DVBO dB: p. 80{d, 3R 6. 64 6. 671?'%71{% '%77 fd‘PQ 8%9@1% %Qﬁbz‘ﬁ 5(ld, 1H),
7.24-7.29(m DH), 7.M4(d, f b |[@860hAHLIE75-88268-1R), 1308, 1Hh) , 8. 20(s, {LH),
8.65-8,73[(m RH), [gax 1H) M(gsg%%ﬂhgg(@q) 63(s, I'H 7-28 DVBQ d6:
2.81(d, 34, B.79(sw3H), 6.64(d, IH, 5 407 7.10(m 1H), 7.12(d,} 1H),
7.17(d, 1H—7123¢d 1) N-{Mi1] s 7 g,

7.70-7.73(m LH, 8l 20fs, 1H) ‘@‘é‘??’ﬁ“zﬂlfs‘j‘%ﬁ%%“ﬂs?n‘?“ f%*%‘ﬁ(s, 1H) .
11. 64(s, nty2lss. DVBO- d:(m22+B02.85-2.80 ) 1H)22.62:2.24 0@ (2M), 267) (1, )45 492

492 3.81(M 2H), 3.823.95(M {2, (d4H)24 85-3.34 m, 48n,5816%s, 3H), 3.83-3.71 (m,
2H), 6.48 (dd, 1H), 6.49 (dd, 1H), 6.63 (d, 1H), 7.15 (dd, 1H),
7.36 (d, 1H), 7.57 (dd, 1H), 8.08(s, 1H), 8.12(s, 1H), 8.65-
8.55 (m, 1H), 8.78(d, 1H), 11.39 (s, 1H)

MS (ESI): miz 568, 570 (M+1)

A 3H), 7.23(d, 1H), 7.42-7.49(d, 1H), 7.57(dd, 1H), 8.20(s, 1H),
8.62-8.69(m, 1H), 8.75-8.82(m, 1H), 9.17(s, 1H), 11.43(s,
\
gm\
A

11-3 DMSO-d6: 2.80(d, 3H), 3.79(s, 3H), 6.64(d, TH), 7.05-7.20(m,
1H).
MS miz 425 [M+1]"
DMS0O-d6: 2.06(s, 3H), 2.79(d, 3H), 3.10-3.14(m, 2H), 3.15-

114
' 3.19(m, 2H), 3.56-3.62(m, 4H), 3.77(s. 3H), 6.52(dd, 1H),
6.69(d, 1H), 7.15-7.23(m, 1H), 7.43(d, 1H), 7.58(dd, 1H),
8.10(s, 1H), 8.14(s, 1H), 8.56-8.65(m, 1H), 8.75-8.81(m, 1H),
11.39(s, tH). '

MS mi/z 528 [M+1]"

12-1 Preparation of _7-[{5-Chlorp-2-(2-methoxy-4-morpholin-4-yl-phenylamino}-pyrimidin-4-

amino}-2: -2,3~dih ol-1-one
Synthetic procedure far 7-(2.5-Dichlorg-pyrimidin-d-yvlamino}-2-methvi-2 3-dihydro-isoindol-1-

one



w[M1l)+ 11-1), 6.90(d, 1H), 7-05-7.09(m 1H), 7.14(d, 1H), 7.22- 728(m
1H), 7.30(d, 1H), 7.70(dd, 'H), 8.16(s, 1H), 8.63-&7(m 1H), 8.68-8.72(m
1H), 9.06(s, IH, 11.64(s, 1H) DVsO-de: 2.02 (s, 31-1), 2.80 (d, 3H),
2.82-2.92 (m 7-30 M5 2H), 2.92-3.01 (m 2H), 3.44-3.53 (m 4H), 3.76 (s,
("™ mz 3H), 6.68 (dd, 1H), 6.95 (d, 111), 7.09 (dd, 1H), 7.35 510 7.40 (m
1H), 7.50 (brs, AH), 7.73 (d, 1H), 8. 15'%%‘, 1H), 8.19 (s, IH), 8.59 (d,
IN), 8.69-8.76 (m 1H), 11 66 (s, 1 H. The follow ng

2-[5-Bramp- 2- (substitute
phEanyI am no) - %Mﬂm ﬁf"ﬁ"ﬂ‘?ﬂhé{?"f”weﬂf"é‘f’ hit PR iSMmPEratres B Sqifiap £ dtptht Sm
2- ( 5- br ono- 2 bohcoetwi@nitratrechoste 41.368 g . &m)mw ot THA (1B e} Entreated anittl 2Mhepin. of

Co0l vont)  NireRJliind %, 1t (AN sgE e 5O f°8 ,"m%‘?“?m‘}% ed it 4
(S0LChL) Db oo o NARECa1 ) e {5y (HaSTr) 205 5

'(A\ fc‘ Og?xing) Zgﬂﬁ %v&ﬂatﬁ@ph%"(&o g7of4¥|||c3 &@8%#&»0 4 ﬁog&dédw 7-41%—2 3-
é_H)2 Olrln ;115(1 §lhyq ndgl?wmmﬁda 2%2 563$HY3"9~‘4£°M 5)21( 9'25@@1-130@21% m
(Mk1) 1 H), “‘ CB%'%?EQ @ 8&?‘2%’3’0"%0# gal("krlf% 7"6’5 S’f%é E"m ,

7.40-7.45 ( m7mw1ne@5+§3~aﬁydrmdnbwmae 18 rdoDtetperatiid) a sBiutida c(fw,-Mem)l— -
8.50-8.56 ( Myh bl ftyfidissindoe-1e (5618 mal 2:930mindh int Bloac (8.4 mL) is treated with

SnCly-2Ho0 (2.68 g}, stimed at 80°C under refiux for 5 h, and treated with 30 mL. of SN NaOH

at 0°C. After the both layers are separated, the aqhecus layer is extracted with EtOAc (2 x 8
mL), the combined extracts are washed with brine (5 mL), dried (MgS04), and evaporated to
give 7-Amino-N-mefhyl-2,3-dihydroisoindole-1-one (455.9 g, 2.81 mmol) in 96%. Yellow solid.
Rf{CHoClo/EtOAC 1:1) 0.53. TH-NMR (400 MHz, CDCl3) 3.12 (s}, 4.28 (s), 5.20 (br. s), 6.56 (d,
J=8.0),668(d, J=8.0), 7.21 (dd, J= 8.0, 8.0).

7-{4-Amino-2, 5-dichloropyrimidin-4-yl)amino-N-methyt-2, 3-dihydroisoindole-1-one. At 0°C, a
solution of 7-Amino-N-methyl-2,3-dihydroisoindole-1-one (232.6 mg, 1.43 mmol) in DMF (2.0
mL) is treated with 60% NaH (89.8 mg), stirred at the same temperature for 1.5 h, treated with a
solufion of 2,4 S-trichiropyrimidine (0.557 g) in DMF (3.5 ml), stirred for 1 h, and wamed 1o
room temperature. After furthermore stiming for 13 h, the mbdure is treated with sat. aqueous
NH4Cl (68 mL), and the resulting brown precipitates are collected by a filtration, followed by

washing with Ho0, hexane, and CH3CN to give 7-(4-Amino-2,5-dichloropyrimidin-4-yl)amino-N-
methy-2,3-dihydroisoindole-1-one  (130.2 g, 0.416 mmof) in 26%. Brown solid. Ry
(CHoCIo/EIOAC 1:1) 0.50. THNMR (400 MHz, CDCia): 3.22 (), 4.43 (s), 7.15 (d, J = 8.0), 7.59
(dd, J= 8.0, 8.0), 8.24 (s), 8.71 (d, J = 8.0), 11.05 {br. 5).



DVSO-d6; 2.80(d, 3H), 3.83(s, 311), 4.11(t, 2H), 8-3 1 0 0.48 6.82(ddd,
1H), 7.03(dd, 1H), 7.15(dd, 1H), 7.44(dd, (n-Hexane: IN). 7.73(d. IN),
7.93(dd, IN). 8.13(s, IN, 8.33 (s, AcOet=4:1) 11-1), 8.50(d, 1H),
8.70-8.77(m IH, 11.3(s, 1H. 2.79 (d, 3H) 3.79 (s, 3H), 6.75 (ddd, IH,
7.0 (dd, 8-4 MSIN, 7.05-7.12 (m | H), 7.3-7.36 (m IN, 7.62 (dd,
446,448 1H), 7.69 (dd, 1H), 8.2 (s, 1Hr838.29 (s, 1H), 8.45 (d, f 1H),
8.66-8.73 (m 1H), 11.4 (brs, IH. The follow ng 2-[5-Chl oro-2-(substituted
phenyl ani no) - pyr| m di n- 4-yt am no] - N- et hyhbenzani de are prepared from
2-(2,5-Di chioro-pyrim n--yI am no) - ¢ ehykenzam de. he correspondi ng
aniline following th Hum“ﬁf arfl e 7ReUe™Ex Rf (sol vent) NWR
(400MHz) , 8 (ppm or M5SR4 Yt T el 315 (m 4H),
3.47-3.58 (m 9-1 0.35 " 3.85-3. 3 (m 4H), 3.89 (s, 3H) 6. 06-6.17 (m
(n-hexane: 1H), 6.48 (dd, lH) 6.53 (d, 1H), 7.05-7.11 (m 1H), AcCEt=1:2)
7.42-7.53 (m 2H), 8.08 (s, 1 H, & d 1H. 867 (d, of 1H, 10.94
(brs, IH. -.58 CDC(: = : ;L? 56Hz), 2.37 (s, 3H), 2.57- 9-2 M5
(ESI) 2.62 (m 4H), 3.1 —20 ( Y3749 (dq, 2H, J = mz 497, 7.56,
1.52 Hz), 3.87 (s, 3H), 6.11-§. 1H) 6. 49 C 499 (M+1)* (dd, | H, J
8.56,2.52Hz)655(d 1HJ- 7.05-7.10 (m 1H), 7.23 (

. S,
1H), 7.41-7. "7 5-8. 69
(m' 19, 1 3ff§ 7 aa%%%@u#%d( ?pﬁ%‘n‘“&%wﬂm@“ﬁ@%ﬁﬁg
omdoH-one are prepared from 7-(2,5-Dichloro-pyrimidin-4-ylamino)-2-methyl-2, 3-
dlhydro-isomdoM-one and the comesponding aniline following the procedure of Example 7A
7-{5-Chloro-2-(2 ol : ingy imidin-4- 0]-2-methyl-2,3-

T LA
—"&j <jro\
()

TH-NMR (400MHz, DMSO-d6, §): 3.07 (s, 3H), 3.13-3.17 {m, 4H), 3.75 (s, 3H), 3.34-3.78 (m,
4H), 4.46 (s, 2H), 6.54 (dd, 1H, J = 8.6, 2.5 Hz), 6.67 (d, 1H, J = 25 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) m/z 481. 483 (M+1)*

The following7-{5-Chloro-2-(subst. phenylamino)-pyrirmidin-4-ylamino)-2-methyi-2,3- dihydro-
isoindol-1-ones are prepared from 7<2,5-Dichioro-pyrimidin-4-ylamino)- 2-methyl-2,3-dihydro-
isoindol-1-one and the corresponding aniline following the procedure of Example 2:



9.3 1 mz 564, 2H), 1.56-1.64 (m 4H), 1.67-1.62 (m 2H), 188-1.97 566
(Mr))' (m 2H), 2.33-2.44 (m |H), 2.52-2.57 (m 4H), 2,63 2.73 (m 2H),
3.51 (dgq, 2H, J = 7.56, 1.52 Hz), 3.62- 3.69 (m 2H), &66 (s, 3H), 6.10-6.15
(m 1H), 6.49 (dd, 1H, J = 8.56, 2.52 Hz), 6.55 (d, 1H J = 2.52 Hz),
7.05-7.10 (m 1H), 7.23 (s, 1H), 7.43-7.50 (m 2H) 8.05-8.11 (m 1H). 8.07
(s, 1H), 8.65-8.69 (m 1H), 10.91 (s, - DVSQd6: 1.19 (t. 3H), 1.52-1.68
(m 211),1.71-1.79 9 0.39 (m 4H), 1.92-2.05 (m 2H), 2.12-2.23 (m 1H),
2.76- (I\/EO—I 2.85 (m 2H), 3.65.3.73 (m 2H), 3.82 (s, 3H), 6.54 CHZCl 2=1: 4)

, 9 (d, 1H), 713 (m 1H) 745 (d,. 1H) 779 (dd, | H, 8. 15
.ps 18 (W | H), |9vesim2eB C (m INWR (408MHZ)5dpa) (m 1 H).| v Rf
t, 3H), 3.08-3. 4(m4,352(q2|—|) 950(Hexane
ZLN

QJEQ‘I

) :
2H). 8.0 g
Mlisa’ i | DRSS 40, wfs Qﬁﬂ44%smi)ﬁwd§m 1H),
21 2. L) (e366(d3 i), 7.45 RD119), £.85-7.3b(m2 k),

o Wi e e B3 |

. d,
L.gl2 , 1H, 8.54/"8 (br.d, 1 H, 8.75 (dd, 1 H), 11.49
CDCI 3: ]1.34 (t, 3H), 1.62}1-68 (m 2H), 1.93-2. 18 (m

12-3 . - DMSO-d6: 1.48-1.67(m, 2H), 1.83-1.88(m, 2H), 2.83-
©/ ~ 495 2.90(m, 2H), 3.07(s, 3H), 3.51-3.60(m, 2H), 3.61-

[M+1]* | 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,
2H), 8.12(s, 1H), 8.33(s, 1H), 8.35-8.45(m, 1H),
10.57(s, 1H)

?
124 DMSO-6: 1.48-1.5%(m, 2H), 1.83-1.88(m, 2H),
©/f\ 577 2.14(s, 3H), 2.25-2.39(m, 4H), 2.42-2.60{m, 5H), 2.66-

M | 2.73(m, 2H),3.07(s, 3H), 3.73-3.77(m, 2H), 3.74(s,

N. 3H), 4.46(s, 2H), 6.52(dd, 1H), 6.64(d, 1H), 7.14 (d,
1H), 7.25-7.34(m, 2H), 8.12(s, 1H), 8.34(s, 1H), 8.35-
8.45(m, 1H), 10.57(s, 1H)

125 DMSO-d6: 1.35-1.65(mn, 8H), 1.73-1.85(m, 2H), 2.40-

562 | 2.59(m, 7H), 3.08(s, 3H), 3.52-3.61(m,2H), 3.73(s,
(M | 3H), 4.47(s, 2H), 6.72(dd, 1H), 6.94(d, 1H), 7.17(d,
1H), 7.34-7.39(m, 2H), 8.21(s, 1H), 8.37(s, 1H), 8.45-
8.53(m, 1H), 10.84(s, 1H)




9-7 b 0.44 8H),
(CH2Cl2: M (m 2H),
eOH=8:2) (dd, 1H).
8. 00 (d,

1H),

1H),

10.91 (s,

1H),

2.37 2.40 (br,
3.34 (br,
6.76 (d, 1H),
8. 13-
11.59- 11.75 (br,

phenyl am no) - pyri m di n-4-yi am noj
2-(2,5-D chbm pyri m di n-4-yl am no) - 6, N-dl nei hyl

8.17

2H), 2.
2H),
7.04-

(m 1H),

3.53 (g, 2H),

74-2.86 (br, 3H), 3.20-3.23 1~
3.85 (s, 3H), 6.47 GN
7.30 (dd, 1H),

8. 42-8.53 (br,

7.08 (m 1H),
8.22 (d, 1H),

benroni de are prepared
-benzam de and the

corresponding aniline followi ng the procedure of Exanple 7A G ré& Expl

| denti fi
1.87-1.9
2. 29(s,
6. 45(dd,
7.89(d,

0.39 (MepH

1.45-1.6
H, 2.43

365374tm

* e pangy- @%&%H%%t

8. 36. 8. Alnyraisaindgl-1-gnes arg repated;fom

1 H J-=
N 7

H)

“JN

Vv

7.53 (s,
1H),

I H The follow ng 2-(5-Chloro-2{substtuted
- 6. N- diaset hyl -

from

Rx

Cat |

bl

L+

f

2.5

(m

dan

5 1o-|1
el

8. 02(
"H2 Cl
10- 2
(m

(

1(d
H)

6H),

, 2.57-

2.

1H),
5 6

60- NVH ( 400MHz,
),
65(m 2

13- 222(m

, 2.76
DG.&T!’?(d(

7 (836 1H)

NVR {( 400MHz,

1.75

-1.85 (m

2. 66 (n1

OBISBE, 0519-292 (mi] 445)52.85-B8¢ (w, 383,07
(5.2 EDil_IZI 3 %%6 ?‘n 1?15% 483: 642‘132&!)%2-

B Oh AL BRS, L 5A 83 P g
2HR6.35682 418,(1h), 8X6)d, 18), 236 &4, 181};]) .

PR A st sl gle

g, ww%mswmw J = 5.0H),

|

H) ,
Rf :
1

.43 (d,

Z2H),

3.76 (s.

@Wﬂ%—%ﬂ?@z@%&

(G0 T H J =970 Z0F) 65
= 7.6, 7.
8.06 (s,

S¢Cishioro-puaimidinpdylamipg-2¢ RS-

dihydro-isoindol-1-one and the comesponding aniline following the procedure of Example 2:

Y (d,
6 Hz)
rv—

= -

Mass(m/z) NMR (400MHz) 5 (ppm)

No.

131 DMSO-d6: 1.19(t, 3H), 2.24(s, 3H), 247-2.51(m, 4H),
3.15-3.21(m, 4H), 3.54(q, 2H), 3.74(s, 3H), 4.48(s,
2H), 6.54(dd, 1H), 6.85(d, 1H), 7.15 (d, 1H), 7.26-
7.36(m, 2H), 8.12(s, 1H), 8.34(s, 1H), 8.37-8.48(m,

TH), 16.58(s, 1H)

My

.

mple 7B: 2-f5-Chioro-2-{2-metho in-4- fin-4- inol-N-
shenzamide (alternative s Example 7A

To a suspension of 2{5-chloro-2-{2-methoxy-4-morpholin-4-yl-phenylamina)}-pyrimidin-4-

ylaming]-benzoic acid (5.5 g, 12.1 mmol} in 100 mL of THF are added Et;N (2.06 mL, 14.8

mmol) and isobuty! chloroformate (1.7 mi, 12.8 mmol) at -5°C. After stirring at the same

temperature for 30 min, the reaction mixture is further stimed at reom temperature for 1 hour

and then HzO is added to the reaction mixture. The resulting precipitate is coliected by fittration,

ino



10-3 DMBO- d6: 2.29(s, 3H), 2.77(d. 3H), 3.07.3.11(m 4H), 3.73- 1 -1 3.76(m
4H), 3.77(s, 3H), 6.41(dd, 1 H), 6.63(d, 1 H, 7.00 (d, 1 H, 7.21(dd, 1H),
7.49(d, IH), 7.93(d, 1H), 7.96(s, 1H), 8.07(s, 1H), Cn 8.37-8.42(m 1H)),
8.49(s, 1 H. Jt M5 nfz 483 [Mtl]+ O The foll ow ng

2-[5-Chl oro-2-(substituted phenyl am no)-pyri m di n-4-yl am no] rfl uonr N nei hyl -
benzam de are prepared from - 66 -

2-(2,5-D chbro-pyri mdin-4-yi am no) - 5-fl uoro- N- net hyf- benzam de and the
corresponding aniline follow ng the procedure of Exanple 7A G HN N F Expi
Rx Identifi catashad withibl0,-28d driedVRd¢r480MdrresBIVE® g anB)tlerm@die (450 @KH0.96

3.10-3. 15(m ik, 91%§ gﬁ.ﬂ&”ggﬁgm 7H), 6. 50(dd 1H) 6 66(d 1H) 7 13 7. 20
(m [/ 1H), 7.% I—g é

8.65(m 1 H)N %0 E'(‘ﬁPdf @53101% 03(%*%”) 7%?30%4(%@ & ﬁﬁkﬁééfddwév(lvm)
0 NMVR (400MHz= Q]MSDE)GIIS),.G@J(C! 1HGAB> 40 8B3), ¢.49-7.844m, 1H),9371d, 78, J 14 5@ HENT.BL1) |

2.35-2.60 - 3. 25- 3 38
(i ab, . vt lesgRete sy ol ) uf Do gl sy, iRy - oferff. 2o iy, > T°,
6.63 (d, 1 H, 7.15 (dd, 1 H), 7.36 (d, 1 H, 7.57 (dd. 1 H), 8.09(s, 1 H,
8.12(s, 1 H) To 1#bsolufiontf Biethyiinink i) THFE(565, . 561rhhhol) id dddRQ 88 fag oflh obtaihdd V5

(ESI): ntz %a%aq% %:})mm&) folonaroy P sonforc ot MaHMDE i THE (86 22 0.58 Thinol)

6. 64(d, 1H),
dropwise. After the reaction mixture is stitred for 10 minutes, 5 ml. of H,0 is added and
extraction is performed with AcOEL The organic layer is washed with brine, dried over Na;SO,,
concentrated under reduced pressure, and purified by silica gel column chromatography
{Hexane: AcOEt=1:1 to AcOEY) to give the title compound as a pale yellow sofid. Data are given
in Example 7A.
By repeating the procedures described above -uslng appropﬂaté starting materials and
conditions the following compounds are obtained as identified below.
a ™~
e
@AD/
Expl Ry Rf (solvent) | NMR (400MHz) ,.§ (ppm)
No. or MS
CDCl,: 3.02-3.19 (m, 10H), 3.83-3.91 (m, 4H), 3.87 (s,
14-1 0.10 3H), 6.45 (dd, 1H), 8.52 (d. 1H), 7.09-7.14 (m, 1H),

™~ {n-hexane: [ 7.29 (m, 1H), 7.31 (dd, 1H), 7.38-7.45 (m, 1H), 8.06
AcOEt=1:1) | (s, 1H), 8.14 (d, 1H), 8.39 (d, 1H), 8.97 (s, TH).

CDCly: 1.27 (d, 6H), 3.09-3.16 (m, 4H), 3.81-3.92 (m,
14-2 /I\ - 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),

ACOEt=1:2) | 7.42-7.498 {m, 2H), 8.08 (s, 1H), 8.12 (d, 1H), 8.65 {d,




3H), 7.23

1H),

DVSO-d6: 2. 06( s,

3.19(m 2

7.15-7.23(m 1H),
8.56.8.65(m 1H),

Pr eoam on
7-1S- Chbr

(d,

8.75-8.82(m 1H),

H),

of
0-2d

7.42-7.49(d, 1H),
9.17(s, 1H),
2.79(d, 3H),
3.77(s,

i H),

3H),
3.55-3.62(m 4H),
7.43(d, 1H),
8.75-8.81(m 1H),

2- nef haxw4- norol m i n-4-vl

7.57(dd,
11.
3.10-3.14(m 2H),

7.58(dd,
11,

iH), 8.20(s, 1H),
1H). MS nfz425 [Mrl 11-4
3.15- 3.19(m u-~
6.52(dd. 1 H), 6.69(d, 1H),
J 8.10(s, 1H), 8.14(s, 1H),
IH. M5 mz 528 [Mrl]' 12-1

43(s,

3H),
1H),
396(s,
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5- Dkhbro
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@ hydr oi
Rf (CH2Cl 21 Ft QAc

@M§Q-dﬁﬁ2 9(d.8HB 3.0880Mim, i4h), BHE- ( 13
45, £ 255, 7504), 6.40kda! 11R 0. S0

CHPEHS8.E(@ARH)L 1139(g 11HES
F1-one (0.561 g, 2.92 mml) in 63%
1H NVR (400 _MHz.  CDCL3) .3 21,

8.62-8.69(m

DN

M -)

%Qﬂé m&%sr?ﬁﬁéﬁ? e o

4.44 (s),
7- Am no- N
of N-MetH
Et OAc (8.
reflux fd
| ayers arj

- et

1 .

yl -7
4 ni
r 5

, .70 -
f ndapbe- p

oi gQk-nd

& wij t Aﬁan
and treated wijth 30 nL
parated, the aqug¢ous Iaye

m.), th
evapor at ¢
2-81 mol

brmed—exjTacts =
gi ve Am ho- N
Qﬁ%ﬁu ol {d.

AcOE=1:2)
:0.31

met hyl -2}, 3-

BMI@-d: 3. 7072 79(m, 2H), 3.04-3.00(m, 2H), 312"
mam(mAaH)rmm BETPEH)A3.T6(S 3HR 65aldd] |

]14Qd 0, P, 724R20A P82, | N

014('51\1 ( dﬁ) LR éF‘)' Pﬁé(sbot

1Hxnmamaam1ed wth EtON:(Z X 8

{3, 3.1 ) 3
i |Qy rol soi ndol e-1- one

2H), 3.71-3.85 (m, 7H), 6.50-6.58 (m, 1H), 6.71 (d,
1H), 7.17-7.26 (m, 1H), 7.46 (d, 1H), 7.84 (dd, 1H),
8.14 (s, 1H), 8.19 (s, 1H), 8.57-8.68 {m, 1H), 8.80-
8.87 {m, 1H), 11.36 (s, 1H).

146

Rf {Hexane

AcOE{=1:1)
: 0.051

cas

DMSO: 1.71-1.92 (m, 2H), 1.92-2.06 (m, 2H), 3.06-
3.14 (m, 4H), 3.48-3.57 (m, 2H), 3.83-3.75 (m, 2H),
3.84-3.90 (m, 7H), 6.47 (dd, TH), 6.53 (d, 1H), 7.09
(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, TH), 9.60 (s, 1H).

14-7

"H-NMR (400MHz, & ppm, CDCly): 3.04-3.10 (m, 4H),
3.10-3.16 (m, 4H), 3.63-3.68 {m, 4H), 3.85-3.90 (m,
7H), 6.46 (dd, 1H), 6.563 {d, 1H), 7.20-7.25 (m, 1H),
7.33 (brs, 1H), 7.56-7.62 {m, 1H), 7.85 (dd, 1H), 8.03
(d, 1H), 8.12 (g, 1H), 8.57-8.61 (m, 1H), 9.30 (s, 1H).




Rf (CH2CI 21Et OAc 1:1) 0.53. 1H NWR (400 MHz, CDCI3) 3.12 (s), 4.28 (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- Am no- 2, 5, df chkr apyr sni di n- 4- yVanili o- N- net hyl - 2, 34| hydr of sok
dole-1-one. At 0'C, a solution of

7- Am no- N-i net hyl - 2, 3-di hydr oi sol ndol e-1-one (2326 ng, 1.43 nural) in DW
(2.0 mM-) Is treated with 60% NaH (89. 86®g), stirred at the sane
tenperature for 1.5 h, treated with a solution of 2,4,5-trichlropyrimdlne
(0.557 g) In DVF (3.5 M), stirred for 1 h, and warned to roomtenperature.
After furtherfhefoliovng H‘SrQ\‘ﬂyf ¢ Bfsubg. henviaminonpytimidined-yigming bk metyi- prroidin-laqueous

][\IH|4tCI 56 m), Lﬁﬂﬂaﬂd& aFeQ&bHanﬁlﬂﬁmQﬂ(Ew&loﬂi@ﬁbtﬁWpﬁﬁrﬂ&n&f RarifdyNemb@g-sby a7 (4
iltration, fo shi Y4

Ami no- z5- di cmqjg f?ﬁ(%afwm@ r&%awésg%"gr?@ﬁew%r@% qﬁ%ﬁ‘ﬁ?? 8‘8192 1- one
(130.2 g, 0.416 rrrml) in 26% Brown solid. Rf (CH2C 21Et OAc 1:1) 0.50.

1H NWVR (400 MHz, CDCi 3): 3.22 (s), 4.43ds) 7.15 (d, J =8.0), 7.59 (dd, J
= 8.0, 8.0), 824 (s), 871 (d, J 8.0), 1. (br, s). -63 Cape ~ s"c5
ayo.f~onc hsn _ | 1sOSn N-Me IN—I\/E / 919 96/ r ChA OY, K NSI5DWA
-NF~I, M fen p 29% MV Thefollovvlng-[ - Chiyor o- 2- (substi tuted

phonyl am no) - pydm di n- -yi am no] - 2>gne -2 3-BHj hydr o-i soi ndoi - 1-one are

prepared from 7-(2,5-Dichl oro-pyri #di am no) - 2- met hyl - 2. 3-
di hydr o-i soi ndol - lone and the correspondyhg aniline foll ow ng the procedure

of Exanple 7A f

Expl Rx Mass{m/z) NMR (400MH2) & (pprn)

No.

151 R DMSO-d6: 1.84-1.99(m, 4H), 2.23(s, 3H), 2.43-
\

551 2.48(m, 4H), 2.78(d, 3H), 3.11-3.17(m, 4H), 3.22-
M+ | 3.20(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(.
[Nj 1H), 7.98(s, 1H), 8.24(d, 1H), 8.60(d, 1H), 10.88(s,
| 1H)
152 DMS0-6: 1,60-1.70(m, 2H), 1.90-2.00(m, 6H), 2.12-
o~ 566 | 2.20(m, 2H), 2.18(s, 3H), 2.60-2.65(m, 2H), 2.78(d,
MH] | 3H), 3.22-3.28(m, 4H), 3.75(s, 3H), 4.254.37(m, 1H),

6.48-6.55(m, 2H), 6.62(d, 1H), 6.80(d, 1H), 7.53(d,

o]
\Q 1H), 7.90(s, 1H), 8.00(s, 1H), 8.24(d, 1H), 8.58-
- 8.63({m, 1H), 10.88(s, 1H)




7-f5-Chl oro-2-f2-noth 4-norohoM 4-

3-ohernl am no) - nyri m di n-4-yl am nol - 2- net hyl - 2. 3- di hvdr ai soi ndol - 1-one U 1N
M-NI CoJ 'H NWR (400MHz, DMSO-d6, 8): 3.07 (s, 3H), 3.13-3.17 (m 4H), 3.75
(s, 3H), 3.34-3.78 (m 4H), 4,46 (s, 2H). 6.54 (dd. 1H, J = 8.6, 2.5 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°%: 1H), 8.37-8.50 (m 1H) 10.57
(s. IH. M (ESI) nlz481.483 (M+1)" The

tol | ow ng7Z—(5-Chlorg-2- (subst, phenyl 3-

dl hydr o- )l SG1 phdol - 1 one§ are )repared b

7-(2,5-)iichlo [ 0-p di - 4-yl amas®) - ammmarmmnwu@masmmﬁm) 1 -jone
and the dorre pon ani | i netf Wi f §§ggpl 4-
Expi Rx ss( (400M—Iz gh% prr)%-)ﬁgbeamg 47 1%%65 R

2.45-2.50(m 4H al 5“-"&.61@(‘#111”)4?-&7(‘* 3“‘*#1(99(5 3%79%5416*()5,
2H), 6.53(dd, Ng[ﬁlll—b 6. 66(d, 1H)|8.2Awd5HY eleod.HH), 18.888; H)36(m 2H), |N
B. 35 :

6.12(s. 1H), P’8 45(m| 1H), 10.57(s, 1H) 12-3 DVBO- d8:
1,48-1.57%(m L83—L881 2H),  2.183- 495 2. 90(m 2H), 3 07(s
3H), . 3. 514. 60paplioping 2-15-Chipro-2-{flyaro-2methopnphenylgminas-pyrisgidin-43(gminel-550pst.:  2H) |

4. 69( d, 1 H) N-nﬁaﬂﬁr@lﬁdﬁdamﬂé-ﬁre plepdrdd fom thilboredpohding Shilind Filowirlg (6 prbcdduedf  2H) ,

8.12(s. 1 E%r@%(zs | 8.35-8.45(m 1 H), 10.57(s, 1H) 12-4
DVBO- d6: 1. 48 i 2H) 1,83-1,88(m 2H), 577 2.14(s, 3H), 2.25-2,39(m
4H), 2.42-2.60(m 5H), 266-
Cl
ey
~ 0.
H
F
Expl Ry Mass{m/z) NMR (400MHz) 5 {(ppm)
No.
163 | DMSO-06: 2.79(d, 3H), 3.11-3.15(m, 4H), 3.74-
E"j 487 | 3.81(m, 4H), 3.81(s, 3H), 6.76(ddd, 1H), 6.95-7.05(m,
o M | 2H), 7.21(d, 1H), 7.72(dd, 1H), 8.08(s, TH), 8.09(s,
1H), 8.33(d, 1H), 8.63-8.73(m, TH), 11.17(s, 1H)
162 , DMSO-d6: 2.24(s, 3H), 2.45-2.53(m, 4H),2.79(d, 3H),
E:j 500 | 3.13-3.18(m, 4H), 3.81(s, 3H), 6.75(ddd, 1H), 6.94-
| M+ | 7.02(m, 2H), 7.20(d, 1H), 7.73(dd, 1H), 8.03-8.11(m,
2H), 8.30(d, 1H), 8.60-8.70(m, 1H), 11.14(s, 1H)
163 DMSO0-d6: 2.79(d, 3H), 3.80-3.81(m, 6H), 6.75(dad,
(l, 432 | 1H), 6.90-7.02(m, 2H), 7.27(d, 1H), 7.67(dd, 1H),
I M+ | 8.10(s, 1H), 8.16(s, 1H), 8.39(d, 1H), 8.70-8.76(m,
© 11H), 11.20(s, 1H)




[ M+1]
2H)
1H),

H) ,
1H),
12-6 MBS
1 H), 3.7
1H), 6. 66
(s, 111),

2.73(m 2H), 3.07(s,
6.52(dd, 1H),
8. 34(s.
1.35-1.65(m 8H),
3. 52-3+6i (m 2H)
7.17(d,
10. 64( s,

3.73-3.77(m 2H), 174(s, Q 3H),
7.14 (d, FYl 1H), 7.25-7.34(m 2H),
10.57(s, 1H) 12-6 o DVSO- d6:
i.73-1.85(m 211), 2.40- 562 2.59(m 7H), 3.08(s, 3H),
3.73(s, [Mlj' 3H), 4.47(x, 2H), 6.72(dd, 1 H), 6.94(d,1
7.34-7.39(m 2H), 8.21(%8- 1 H), 8.37(s, 1 H), 845- 8.53(m
-65- DVBO-d6: 2.19-2.42 (m 4H), 2.65-2.89 (m 3H), IN
3.11-3.30 (m 1H). 3.48-3.61 (m 2H), 3.62- rn(z 3.71 (m
3.75-3.83 (m 2H), [4.47 (S, " 536 2H), 6.48-6.52 (M
(d, 111-1), 7.15 (d, 1H), C 7{26-7.37 (m 2H), 8.13 (s, 1H). 8.B5
8.44 (brs, 1H), 14.57 (s, iH). The foll ow ng

4.46(s,

3H),
8. 12(s,

6.64(d, 1H),

1H), 8.35- 8.45(m 1H),

I H,
| H)
s, 3H),
(s.f 3H),

7-(5-Chlo
di hydroi s
7-(2,5-Di

and the cp

Rx Mass(m
3H), 2.47
4.48(s,

2H), 8.12
713: 2-5-

a6-2-|(subst phenyi ani rjo) - pyr i NDMB0-06: y3m=neate)sH - €18y a5(m, B), 2.30-

bi ndql - 1- on re prgpar fr }

chl oﬁ o-pyri i di n-4- yﬁan‘i no),- 2 Pmé?‘ﬂ‘y?'?’z?'?- 2'%%(?113148—9'()%?05%{%@{)?91- on

rr egpondi ng :ani l'i ne Jf oM dhi ng273{d 35P.ST8RA0EM. 2H): 3,83 (FpBHd). B75(ddd.-
MR (40 ) 6 (dpm . | 159; d.oPNGEIE2H)17. 209, T H), 3R 2H)A (s,
[(m 4 508 3.|15- 3. 21(

z) N No
b8 B 3H), g o )
oH), 6.54(dd, |1H) . a.eim "?%{?P“fﬁ fﬁ?f’é@é”ﬁl 7.3

2. 5]
1H), 8.34(s. 1H),| 8.37-8. 1H), 10,58(s, 1H) Exanple

b
Expl

Q)

(m

S,
Chbr

| ML)
¢- 2- ( 2- met hoxw4- ffor ohof i n} 4- *ohen) | ami no) . p

cl m di n- 4%

e da o Al
T armr moT =T\

Example 168
O o W Nékll'l
gt i i .0
I S
o
F

CDCly: 3.01-3.10 (m, 4H), 3.63-3.68 (m, 4R), 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), 8.09-8.14 {m, 1H), 8.14 (s, tH),
8.53 (d, 1H), 9.30 (s, 1H).

Example 16C

E I %j\
F o BN N NH
Fj\/“\sﬁ
tr 0"\:.
[v]
F

CDClz: 3.56-3.65 (m, 2H), 3.88 (s, 3H), 5.11-5.19 (m, 1H), 6.50-6.56 {m, 1H), 6.61-6.66 {m, 1H),
7.25-7.29 {m, 1H), 7.38 (brs, 1H), 7.58-7.62 (m, 1H), 7.97 (dd, 1H), 8.02-8.10 (m, 1H), 8.15 (s,
1H}, 841 {dd, 1H), 8.81 (s, 1H).

The following 2-(5-Chioro-2-(subst.phenylamino)-pyrimidin-4-ylamino}-5-flucro-N-methyl-
benzamide are prepased from 2-{2,5-Dichloro-pyrimidin-4-ylamino)-5-fluoro-N-methyl-
benzamideand the comesponding aniline following the procedure of Example 2:



meth | -benzam (alternative synthesis to Exanple 7A) To a suspensi on of
2-[ 5-chl or o- 2- (2- et hoxy- - nor phol n- 4-yl - phenyl am no) - pf | ni di n- 4-

yl am no) - benzoic add (5.5 g, 12.1 nmmol) in 100 nL of THE are added Et3N
(2-06 nmt, 14.8 nmmol) and isobutyl chloroformate (1.7 nmi, 12.8 nmol) at -5C
After stlrrlng at the sanme tenperature for 30 min, the reaction mxture is
further stirred at roomtenperature for 17tour and then H2O i s added to the
reaction m xture. The resulting precipitate is collected by filtration, -66-
washed with H20, and dried under reduced pressure to give an internediate
(4.80 g) (10.96 mol, 91% as yellow solid. NWVR (400MHz, OVSO d6, 8):
3.10-3.20 (m 4H). 3.70-3.80 (m 4H), 3. 3H), 6.53 (dd, 1H, J= 9.08,
2.0 Hz), 6.70 (d, 1H J=2.0 Hz), 7.49-7. 54!(m"1 H, 7.67 (d. 1 H J =8.56
Hz), 7.89 (s 1H). 7.85-7.95 (m 1 H), 8 : H J= 9.08 Hz), 8.26 (d,
11-1, J = 8.56Hz), 12.60 (s, 11-1). T a | Msolytion of nethylamne in THE
(560 pl. 0.56 mml) is added 82 ny @ g qbtained internediate (0.187
nmol ) followed by I Msolution of Na EvVDS THE (560 pl, 0.56 mmol)

dropwi se. After the reaction mxture is sfirred for 10 mnutes, 5 nL of H20
is added and extraction is perfornmed w AcCEt The organic |layer is washed
with brine, dried over Na2SGCs, concentfatdd under reduced pressure, and
purified by silica gel colunmm chromatog y (Hexane: AcCEt=1:1 to AcCEt)
to give the title conpound as a pale yellow solid. Data are given in

Exanpl e 7A. By repeating the procedures descri bed above using appropriate
starling rii al' s aneéx condi t] efass(iap [T ol | ow ng NMRPEOMHES5 @p@) oDt ai ned &s
identifie};ﬁeuow Expl Ry Rf (|solvent) INVR (400MHz) ,.6 (ppm) No. or I\/B
CDA 3.0213 19 (m 10H) 3 83-3 91 (m {4H) 3. 87 (s 14-1 0 _10 3H) b

(dd, 1H), {8849 (d. 1W),.7.09-7. 14 (m Wsomﬁ(%ﬂﬁu@x%rﬁeﬂﬁﬂdz@*)(%ﬁmlﬁ(m? 81
(dd, 1H), g7.33-7.45 1H), 8. 06595°\cd_1aﬁﬂ,3$$-3(68(m1414).,3@M(@&H)J‘ﬂ?(sS 3P
(d, 1H, $.97((s, 1R CDCI 3:| 12z d 2618 o1 BaOf % 65, e B 1§13282] (M

(d. 1H), 7.43 (d, 1H), 7.99-8.03 (m, 2H), 8.34 (br.d,
1H), 8.63-8.71 (m, 1H), 11.15 (s, 1H).
LH]

The following 2-[5-chloro-2-{substphenylamino}-pyrimidin-4-ylamino]-N-isopropyl-benzene-
sulfonamides are prepared from 2-(5-chloro-2-chioro-pyrimidin-4-ylamino}-N-isopropyl-
benzenesulfonamide and the corresponding anifine following the procedure of Example 7A

N
H HN I /)I\NH
\l/ﬂ\.sf?o "}u
/i \ﬁj
o

ExpiNo. Rx Rf (salvent) { NMR {400MHz), § (ppm)
Orms




14-2 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), AcCEt=1:2) 7.42-7.49
(m 21-1), 8.08 (s, 1H), 8.12 (d, 1H), 8.65 (d. -67- 1H), 10.88 (br.s, 1H).
14-3 DVMBQd6: 2.79(d, 3H), 3.09-3.14(m 4H), 3.74- 505 3.77(m 4H), 3.75(s,
3H), 6.49(dd, 1H), 6.65(d, IH), (Mm1l1+ 7,30 (d, 1H), 7.84(dd, 1H), 8.12(s,
1H), 8.40(s, 1H), F 8.65-839(m 2H), 11‘.7§9(s, 1H) F 14-4 DVBO d6:

H)
H),
26

2.70-2.75(m 2H), 3.04-3.09(m 2H), 3.12- 466 3.18(m 4H), 174-3 80(m 4H).
3.75(s, 3 6. 54{dd, (M+1\4L1|_n 5. 34(d. 1H)
7.37 7. 44 8. 11(s 8. 35- 8. ES’WO%W%%‘&(’J“WW ‘“ifﬁ‘s’g(s ]
0 Rf (Hex ‘("r . 831 3226(n 4t). 2905, 3BBOB3GAM ), 3.22- 5 P
3.71-3.85 olz 6. 5 (m(m 43, Bt 6. 3l ﬂb@qﬂﬁ{ T Bradh, 6705?le 7
(m 11, 113 7,64 (o & bl i

8.57- 8. 68 8. 80 F 8.8 ‘?”rFF'r:LW, "ﬁhsé%( (Qﬂ 11?}“ )(?%Qa’h‘ ""6@50
1.71-1. 92 . 194206 (m 2H), 37@8im, 14B7.37-142(mTHYFO-306#648. 57 (m
oH), 3.63B. 2 AcCEt41: 1) 3. 84 6.5
) oy : 931 L?)QJ\ m_ ?ﬁg‘%’q ;@@7@45&%.@%34@% Q J)El

d, 1H), 1I—h1 m
Es,lH)H? g 15 (d 1H),§ .45 (dd, 1H), 9680k 00GFHN. 1.4 BHp 1AGGRM ABbMHz | 6

ppm CDOs) : 182048, 1 ®4H), 0.40 | 2.23-2.30(m,1H), 2.70-2.78(m, 2H), 3.08-3.13(m, 1H),
{(n-hexane: | 3.27-3.54 (m, 5H), 3.85(s, 3H), 4.33(d, 1H), 6.05(d,
AcOEt=1:1) | 1H), 6.13(s, 1H), 7.13(bs, 1H), 7.18-7.22(m, 1H),
7.52-7.56(m, 1H), 7.83-7.86(m, 1H), 7.95-7.98(m,
1H). 8.09(s, TH), 8.47-8.49(m, 1H), 8.8%(s, 1H)
CDCly: 0.93 (d, 6H), 1.05-1.09(m, 1H), 1.48-1.99(m,

O j,@

19-3 0.30 6H), 2.16(s,3H), 2.61-2.67(m, TH), 2.80-2.83(m, 1H),
(n-hexane: | 3.75(s, 3H), 3.80-3.89(m, 2H), 6.44-6.47(m, TH),
AcOEt=1:1) | 6.62-6.63(m, TH), 7.18-7.22(m, 1H), 7.42-7.46(m,
1H), 7.80-7.89(m, 2H), B.17(s, 1H), 8.23(s, 1H), 8.42-
8.44(m, 1H), 8.89(s, 1H)
B DMSO-d6 : 0.94(d, 6H), 1.45-1.57(m, 2H), 1.80-
194 ° 069 | 1.88(m, 2H), 2.14(s, 3H), 2.25-2.35(m, 4H), 2.45-
@ " (MeOH: | 2.55(m, 4H), 2.62-2.70(m, 2H), 3.28-3.37(m, 1H),
CH,Cl;=1:3) | 3.68-3.74{m, 2H), 3.75(s, 3H), 6.44(dd, 1H, J=8.82,
Q 2.0Hz), 6.61(d, 1H, J=2.0Hz), 7.24(dd, 1H), 7.37(a,
1H), 7.45(dd, TH), 7.81(dd, 1H, J=1.82, 1.52Hz), 7.84-
O 7.92(m, 1H), 8.12-8.20(m, 1H), 8.16(s, 1H), 8.43 -
| 8.51(m, 1H), 9.31(s, 1H)
CDCl;: 0.93(d, 6H), 2.23(s, 3H), 2.45-2.48(m, 4H),
19-5 0.35 3.12-3.15(m4H), 3.75(s, 3H), 6.42-6.45(m, 1H), 6.63

<

(n-hexane: | (s, 1H}, 7.13-7.23(m, 1H), 7.38-7.47{m, 2H), 7.80-
AcOEE=1:1) | 7.89(m, 2H), 8.16(s, 1H), 8.46-8.48(m, 1H), 5.34(s,
iH)

s
S




1 3.10-3.16 (m 4H), 3.633.68 (m 4H), 3.85-3.90 (m N S 7H), 6.46 (dd,
1H), 6.53 (d,1 H, 7.20-7.25 (m 1H), 7.33 (brs, 1 H), 7.56-7.62 (m 1 H),
7.85 (dd, 1 H, 8.03 (d, 1H, 8.12 (s, 1H), 8.57-8.61 (m 1H), 9.30 (s,
1H). -68- The follow ng 2-(5-Chl oro-2-(subst.

phenyt am no) - pyri m di n- 4-yl am no) - N- met hyds-5- pyrrolidin-|- yi

are prepared from 2-(5-Chl oro-2-net hyl -

pyrrolidin-1-yl-

pyrimdin-4- ylam no)-N-nethyl -

benzam de and the correspondlng aniline follow ng the

-benzanides

pr ocedur e foffgxanpte 23— C OV Rg 45a Ood B, RGeS v- pDpm
?.0'78(13, 13 B')VFOP,?E{- é i Qi(mm, lfé"ljéﬁzaz 4#%?“@‘@92'?‘?1’52&%?5(%“‘?6? 26.83(m) )
6.46(dd, LH), 6.48-6.%3(m OCNJ A&)Et—ﬁ)éaﬂﬁ?z&-m)za(nﬁm:a(mr(s;mp) 7.56-76(rdl, 1H)H] |
Bveo ds: L ko1 bocon toht ) 2al 8n. 3 b deBRitm 3H) g8 630k 110, RBls 102
118(s, 3H, 8760f 2. 65 m_ 2H), p.788H, |DMPPII0:S9(. EilobSSToHIPATH0- 3. 75(s.
3H), 4.25{427(m|1H) "Z9- 6. 55 (mnexatd) | 183@R 0H), 2110k 24(H, 580,@ck0-2157kM,,2H].. 53( d,
T L Rt | P ool A0S 1
“20 6.63(d, 1H) 71 ?“22{m 1H), 7.41-7.45(m, 2H),
~ 7.79-7.87(m, 2H), 8.16(s, 1H), 8.21(s, 1H), 8.41 -
8.43(m, 1H), 8.29(s, 1H)
198 0.25 | DMSO-=6 : 0.93(d, 6H), 3.08-3.12(m, 4H), 3.74~
™~ {n-hexane: | 3.76(m, 7H), 6.43-6.46(m, 1H), 6.64(s, 1H), 7.19-
AcOEt=1:1) { 7.23(m, 1H), 7.41-7.48(m, 2H), 7.80(d, 1H), 7.82(d,
Q 1H), 8.17(s, TH), 8.45-8.48(m, 1H), 9.31(s, 1H)
199 DMSO-d6 : 0.93(d, 6H), 1.89-1.90(m, 1H), 2.30(bs,
O 056 | 6H), 3.13-3.50(m, 6H), 3.74(s, 3H), 8.10(d, 1H),
(MeOH: | 6.22(s, 1H), 7.16-7.20(m, 1H), 7.25-7.27(m, TH),
CH,Cl=1:4) | 7.40(bs, 1H), 7.79-7.81(m, 1H), 7.86-7.88(m, 1H),
8.12(s, 1H), 8.15(s, 1H), 8.51(s, 1H), 9.34(s, 1H)
1910 CDCly: 0.99{d, 12H), 2.27(s, 2H), 2.31(s, 6H), 2.96s,
o~ 045 | 2H), 3.39-3.48(m, 1H), 3.83(s, 3H), 4.30(d, 1H), 6.09-
(MeOH: | 6.12(m, 1H), 6.19(d, TH), 7.11(s, 1H), 7.18-7.23(m,
- CH.ClL=1:4) | 1H), 7.51-7.57(m, 1H), 7.76-7.79(m, 1H), 7.95(d, 1H),
/"\J\ 8.09(s, 1H), 8.46-8.49(m, 1H), 8.88(s, 1H)
1911 0.30 | DMSO-d6 : 0.93(d, 6H), 2.96-2.99(m, 4H), 3.74-
: ~ (nhexane: | 3.76(m. TH), 6.67-6.72(m, 1H), 7.21-7.25(m, 1H),
AcOEt=1:1) | 7.31-7.34(m, 11), 7.44-7.48(m, 1H), 7.80-7.83(m,
[:J 1H), 7.88(d, 1H), B.21(s, 1H), 8.42(d, 1H), 8.58(s,
1H), 9.30 (s, 1H)




0~1 538 3.15(m 4H), 3.22-317(m 41-1), 373-3.77(m 4H), [M1]"' 3.76(s,

3H), 8.47(dd, 1H), 6.47-6.53(m 1H), 6.65(d, CND 1H), 6.79(d, 1H), 7.47(d,

1H), 7.90(s, 1H), 7.99(s, 1H), 8.24(d, IH, 8.60(d, 1H), 10.88(s, 1H) The

foll owi ng 2-[5-Chl oro-2-(4-fluoro-2-nethoxy-phenyl am no) - pyri m di n- 4-

yl am no] - 5- subst. - N-nethyl - berrzam de arg prepared fromthe correspondi ng

aniline follow ng the procedure of e 2. O HRy F Expi Ry Mass(m z)

NVR (400MHz) 8 (ppm No. 16-1 DI\/ISOdG 2. 79(d 31-1), 3.11-3.15(m 4H),

3.74- N14487_3.81(m 4!—14. 3.81f{s,3H) 676

[mea[' 2Hf, 121 q, 7,72(Hd, 1H), |® ; -

1H), 8.63}48.73(n 1 1“‘17(5 1m4a) 267 ENB@Z%B 3*2} 20-‘(—349(8116!—]))375(5
7 3

2.45-2.52[{m 4H)| 2. \+3H), 5@9@, 14 )

6. 75(ddd, [ 1H), 6|94- J#1) 7'0&: 2L ﬂgg@”’i%&:@%éﬁﬁn
8.03-8.11{m 2H)| 8.%00d, 11-1 G‘Hi i‘&*"éﬁ‘(‘k w483 pvBO dis:
2.79(d, 3H), 3.8D-3.8 6H),[ 6. 75(ddc, u 432 1H), 8.90-7.02(m 2H),
7.27(d, 1H . 7.6lr(dd, 1&3)’, [MHL1 8. 10(4. 8.16(s. 1 H), 8.39(d, 1 H],
8.70-8. 76{me1d 1} 1), 11.20(s, 1H)o.?‘(7ﬁ- tﬁcgm@?ﬁm(s
1.78-1.85(m 2H)| 2. 68 2| 4Q( ... o(m
2H), °TJ [|v|+1)Hz 2. 78(d, 3H), B%@? %29'%3 @5@@3}; %”f%g%%*ﬁ(

CH2C|2'—'1:4} b(a 1H) 2.56.4.63(m, 1H}, S 70(d. 1H)
Q 6.08(m, TH), 6.15-6.16(m, 1H), 7.17-7.24(m, 2H},
r_{ 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)
1514 @/o 053 | CDClx: 1.00(d, 6H), 2.04(s, 3H), 2.05-2.29(m, 2H),
T

(MeOH: | 2.96(s, 3H), 3.19-3.54(m, 5H), 3.86(s, 3H), 4.57-
CH,Cl,=1:4) | 4.63(m, 1H), 5.39-5.46(m, 1H), 6.07-6.09(m, 1H),

Q 6.16(d, 1H), 7.18-7.26(m, 2H), 7.53-7.57(m, 1H),
' ( 7.89-7.98(m, 2H), 8.08(s. 1H), 8.47(d, TH), 8.94(d,
/
1H) -
1515 BMSO-06 : 0.93(d, 6H), 1.48-1.56(m, 21), 1.65-
o~ 0.56 | 1.75(m, 4H), 1.90-1.83(m, 2H), 2.05-2.15(m, 1H),
(MeOH: | 2.45-2.55(m, 5H), 2.69-2.75(m, 2H), 3.61(d, 2H),

7.22(m, 1H), 7.37(d, 1H), 7.43-7.47(m, 1H}, 7.80(d,

Q CH,CL=1:4) | 3.74(s, 1H), 6.42-6.51(m, 1H), 6.61(d, 1H), 7.18-
O 1H), 7.81-7.89(m, 1H), 8.16(d, 1H), 8.46-8.48(m, 1H),

9.31(s, 1H)
19-16 DMSO-d6 : 0.92(d, 6H), 1.65-1.75(m, 4H), 1.86-
. o~ 056 | 2.00(m, 4H), 2.39-2.43(m, 2H), 2.60-2.65(m, 2H),
(MeOH: | 3.03-3.07(m, 1H), 3.08-3.40(m, 2H), 3.70(s, 3H),
N CH,CL=1:4) | 3.77-3.78(m, 1H), 6.09(d, 1H), 6.23(s, TH), 7.13-
D _ 7.17(m, 1H), 7.28-7.25(m, 1H), 7.30-7.42(m, 1H)

7.78(d, 1H), 7.86(d, 1H), 8.10(s, 1H), 8.13(s, TH),
8.40-8.50(m, 1H), 9.31(s, 1H)




~l 1H), 6.95-7.02(m 2H), 7,20(d. 1H), 7.72(dd, 1H), O 8.05.8.08(m 2H),
8.28(d, 1H), &63-8.69(m IH), 11.12(s, |H Exanple 16Ba o | HN N J-NH
CDC13: 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 | H, 7.36 (s.1 H), 7.57-7.63 (m | H), 7.84
(dd, 1H), 8.09-8.14 (m 1H), 8.14 (s, 1H, 8.53 (d, 1H), 9.30 (s. 1H).
Example 16Cj' N FF')'~p UMNM \ ~%- 0 F all FF CDCL3: 3.56-3.65

(m 2H), 3.88 (s, 3H). 5.11-5.19 (m 1H) 6.50-6.56 (m 1H), 661666(m
1H), 7.2F 7 58-7.62 (m 1H) 7 97

8.02-8. 10| ( 8. 15 (s, 1 Biur CYFO-dprp93, &Y. 1- 417G, Hh o o ng
2- (5-Chl of 0- 2- (s n§ll am b)-hqxattem di7aam) 2], drasr2ddin. f1HU Er1S-2N3tmetohly| -
benzani dej are pr AcOEt"‘I 270-280(m 1H), 374(5 3H), 3.91-3.94(m, 1H),

2- (2. 5-Di chi or o- pydr niedi n- 4-yi 1o prqéé’g‘f}rog("bﬁm&&%ﬂgj“g?ﬁ)a%?3(96 nd th«

correspondi ng anj line fjol |l ow n
TIN 19 7.18-7.22{m, 1H), 7.42-7.46{m, 2H), 7.80(d, 1H),

7.89(d, TH), 8.17(s, 1H), 8.25(s, 1H), 8.42 -8.44(m,
1H), 9.31(s, 1H)

048 | DMSO-06 : 0.93(d, 6H), 1.03(t, 3H), 1.13(, 3H), 1.42-
(n-hexane: | 1.81(m, 4H), 2.57-2.83(m, 4H), 3.17-3.41(m, 4H),
ACOEt=1:1) | 3.65-3.75(m, 1H), 3.80(s, 3H), 4.21(bs, 1H), 6.42-
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 -8.49(m, TH), 9.31(s, 1H)

CDCI3: 1.45-1.62 (m, 2H), 1.72-1.78 (m, 1H), 1.82-
044 | 1.90(m, 1H), 2.40-2.46 (m, 1H), 2.61-2.75 (m, 2H),
{CH2CI2:M | 3.75-3.70 (m, 2H), 3.76 (s, 3H), 6.45 (dd, 1H), 6.62 (d,
eOH=8:1) | 1H). 6.85 (s, 1H), 7.19-7.23 {m, 1H), 7.36-7.48 (m,
3H), 7.80-7.82 (m, 1H), 7.85-7.93 (br, 1H), 8.16 (s,

2H), 8.43-8.52 (m, 1H), 9.31 (s, 1H)

QL
DMSO-d6 : 0.94 {d, 6H), 1.73-1.82 {m, 1H), 2.23-2.33
19-20 dj/"x Ms: 547 | (m, 4H), 2.34-2.41 (m, 1H), 2.54-2.62 (m, 1H), 2.62-

7\

19-18

19-19

NH,

2.69 (m, 1H), 2.77-2.82 (m, 1H), 3.25-3.35 {m, 1H),
3.74 (s, 3H), 4.85-4.92 (m, TH), 6.4 {dd, 1H), 8.57 (d,
1H), 7.16-7.24 (m, 1H), 7.38-7.51 (m, 1H), 7.81 (d,
1H), 7.82-7.94 (m, 1H), 8.16 (s, 1H), 8.22 (brs, 1H),
8.38-8.48 (mn, 1H), 9.3 (brs, 1H)

DMSO-d6 : 0.92 (d, 6H), 1.61-1.71 (m, 21), 1.86-1.96
Ms:579 | (m, 2H). 2.12-2.22 (m, 5H), 2.57-2.64 {m, 2H), 3.2-3.4
(m, 1H), 3.77 (s, 3H), 4.27-4.35(m, 1H), 6.86 (dd, 1H),
7.197.27 (m, 1H), 7.39-7.46 (m, 1H), 7.81 (dd, 1H),
7.84-7.92 (m, 1H), 8.21 (s, 1H), 8.36-8.42 (m, 1H),
8.62 (s, 1H), 9.28 (s, 1H)

19-21




o Expl

2.78 (d, 3H),
[ Mr1)
7. 43 (d,
11.15 (s,

3.77 (s,

(d, 1 H,
11-1),

2- (S-chl on

1
the corregp
Rx  Expl No.

0.94(d, o}
2.98-3.04
6. 05(dd,

7.45(m 1
8. 45- 8. 63
1H), 19-2
(n- hexane
1H), 6.13

3H),
L

1H,

595 8H),

Rx Mass(m z) NVR (400MHz) 5 (ppm) No. 18 1 DVMSO-d6: 2.06 (s,
3.05-3.18 (m
6.51 (dd,
7.99-8.03 (m ZFD
0 The follow ng
2-[5-ch(oro-2-(subst phenyi am no) - pydn1d|n 4 yl arni no) - N-i sopr opyl -
sul f onam des are prepared from

1H),

3.
6.69 (d, 1 H),

; Se
Gtz ) 3244 BB 25-TF5 (M 7@7 %’F@S@} H@

53-3.64 (m 4H),
6.88 (br.d, IH), 7.20
8.34 (br.d, IH), 8.63-8.71 (

benzene

A‘_ ESeP;
roce

CD <.

I‘ Of

13 63 BH3.91.58. (. 6KTB.3 t, 1), 6.1 @B (1%4), 3t

o, %?fﬁa’@? ”71%524% jPas 0
.48 (my 1), 7.8 (g THOOZ 85192 (I HR BP9 (s,
ﬂﬁ(adu (6HH), 8;145:la&a(7t(m. {3411)9 33UsBy 1. 92

AcOEt=1:1)

. PBDR-361(f)2H), 3.68 (s, 3H), 4.7
: | 4.81 (t, 1H), 6.29 (dd, 1H), 6.44 (d, 1H), 7.14-7.22 {(m,

(o e f%“%?f;

79 (brs, 1H),

2H), 7.38-7.46 (m, 1H), 7.8 (dd, 1H), 7.85-7.9 (m, 1H),
8.1 (s, 1H), 8.13 (s, 1H), 8.45-8.55 (m, TH), 9.32 (s,
1H)

19-24

577

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

19-26

Ms : 521

DMSO-d6 : 0.94 (d, 6H), 3.12 {1, 4H), 3.25-3.35 (m,
1H), 3.75 {1, 4H), 6.73 (dd, 1H), 6.85 (dd, 1H), 7.16-
7.24 {m, 1H), 7.25-7.32 (m, 1H), 7.38-7.47 {m, 1H),
7.8 (dd, 1H), 7.88 (d, 1H), 8.18 (s, 1H), 8.42-8.52 (m,
1H), 8.86 (s, 1H), 9.36 (s, 1H)

19-26

Ms ;: 565

DMSO-d6 : 0.93 (d, 6H}, 2.4-2.56 (m, 4H), 2.69 (t,
2H), 3.25-3.38 (m, 1H), 3.59 (t, 4H), 4.11 (t, 1H), 6.75
(dd, 1H), 6.93 (dd, 1H), 7.16-7.23 {m, 1H), 7.3-7.4 (m,
1H), 7.4-7.38 (m, 1H), 7.8 (dd, 1H), 7.88 (d, 1H), 8.19
(s. 1H), 8.36-8.5 (m, 1H), 8.2 (s, 1H), 9.34 (s, 1H)

3%57%5(% =1

31-1),
3.68-3.77 (m 4H),

m

-anq



C 7.52-7.56(m 1H), 7.83-7.86(m 1H), 7,95-7.98(m 1H). 8,09(s, 1H).

47- 6 49(m 1H), 8.89(s, 1H CDCla: 0.93 (d, 6H), 1.05-1.09(m
),1.48-1.99(m 193 0.30 6H), 2.16(5,3H), 2.61-2.67(m 1H), 280-2,83(m
H), (n-hexane: 3.75(s, 3H), 3.80-3.89(m 2H), 6.44-6.47(m 1H),
AcCOEt=1:1) 6.62.6,63(m 1H), 7.18-7. 22(m H) 7,42-7.46(m 1H),
7.80-7.89(m 2|—|) 8.17(s, 1 H), 8.23(s, 8. 42- - 8.44(m 1H), 8. 89( s,
1H) DMBO-d6 : 0.94(d, 6H), 1.45-1. 57(m 2H) 1 80 19 4 c 0 69 88(m 2H),

2.14(s, 3H 25 2 35(m 4H— 2 45 (MeCH_ 2 & b
3.28-3. 37 fn"g‘ﬂc) CH ?s]o 3) 3| 68- 3. 72(?2“3??6 ‘5937@ 6%”’/1 Bf@ﬁw

J=8.82, b.OHz),|6.6 M, JEoMerby, sziﬂ)@ﬁﬂ—ﬂ{m?”ﬂ;?(ﬂ%(m ). 728868,
1H), 7.81{dd, 1H J=8_gb, 1.52}%), 7, 84 w719 2fm, 58), éZngZﬂ{)naml

8: 16§si 1H), 8.4B - 8.51(.m 1H), 9.31(3 m@)w%é Sﬂq)g 97% éz’aé?ﬁ»,mhk?’

2.45-2.48[m 4H) N5 0.35 3} 123. 15(m

6.63 (n-hexane:{(s,l1H, 7.19 7.23(m M(ddNBBS?MS?QMhBﬂ—US,1"?),584}85(m

AcCEt=1:1) 7.89(m 2HY, 8.16(s| 1H), 8.{4¢n 4% AWy 1H, 9.34(s, 1H) -73-

19-6 0.45} CDCli:{0. 9@ 6H), B.40-3.49(m 1 H), &88( 3H), (n-hexane:
(s,

8.
1"
1

c‘:

4.29-4.31{d. 1H)| 6,551-%.56(m|1N), 6.62-6.65 (m AcCEt=1:1) 1 H),
7.24-7.28{m 1 H, 7 1H, 7.56-7.60(m 1 H, 7.98-8.15(m 3H),

8. 34-8. 37(M TH)y} 8. 89(S, IH) {[9-7 0. 28 oMésae .95 BN 1.601 7 (m, 2H} 9-88-108(
2H), 1.90¢ 4&2§exa”ef3(m PR #5197 ﬁ-ﬁ(znhz?gycm% Qs?z A5 a4

(MeOH: | (m, 1H), 4.34-4.44 (m, 1H), 6.75 (dd, 1H), 6.93 (dd,
CH2C12=3: | 1H), 7.16-7.23 (m, 1H), 7.29-7.36 (m, 1H), 7.37-7.47
7 {m, 1H), 7.8 (dd, TH), 7.89 (d, TH), 8.19 (s, 1H), 8.36-
8.46 {m, 1H), 8.92 (s, 1H), 9.31 (s, 1H)

1H), 8.24 (s, 1H), 8.4-8.48 {m, 1H), 9.31 (s, 1H)
DMSO-d6 : 0.93 (d, 6H), 2.15 (s, 3H), 2.2-2.4 (m, 4H),
Ms:590 |2.4-26 (m, 4H), 2.69 (t, 2H), 3.25-3.35 (m, 1H), 3.75
(s, 3H), 4.08 (t, 2H), 6.47 (dd, 1H), 6.64 (d, 1H), 7.18-
7.24 (m, 1H), 7.41-7.49 (m, 2H), 7.81 (dd, 1H), 7.86-
7.91 (m, 1H), 8.17 (s, 1H). 8.24 (s, 1H), 8.39-8.46 (m,
1H), 9.31 (s, 1H)

19-29 DMSO-d6 : 0.93 {d, 6H), 2.45-2.55 (m, 4H), 2.7 {1,
o Ms : 577 | 2H), 3.25-3.35 (m, 1H), 3.59 {t, 3H), 3.76 (s, 3H), 4.1
{t, 1H)3 6.48 (dd, 1H), 6.65 (d, 1H), 7.18-7.24 {m, 1H),
7.4-7.5 (m, 2H), 7.82 (dd, 1H), 7.88 (d, 1H), 8.17 (s,
19-30 dj




AcCEt=1:1) 3.74(s, 3H), 4.33-4.37(m 1N), 6.47-6.50(m I1H), 6.63(d, 1N),
7.18-7.22(m 1H), 741-7.45(m 2H), 7.79-7.87(m 2H), 8.16(s, 1H), 8.21(s,
1H), 8.41 - 8.43(m IH), 9.29(s, 1H 19-8 0.25 DVMsSO d6 0.93(d, 6H),
3.09-3.12(m 4H), 174- (n-hexane: 3.76(m 7H), 6.43-6.46(m IH), 6.64(s,
IN), 7.19- AcCeEt=1:1) 7.23(m 1 N), 7.41-4£.48(m 2H), 7.80(d, 1 K), 7.82(d,
1H), 8.17(s, 1H), 8.46-8.48(m 1H), 9.31(s. 1H) 19-9 DVsO-d6 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,

IN), (MOK622(s, tH—716=726Cm 1l . : 1 4)
7.{79-7.81(m 1H), 7.86-7, )éyg(st)dﬁa'(?gﬁdksﬂi%( 36( 4

7.40(hs, N,
8. 51E s,S 1%%-@1 (s 19-10 Afsi88 @e% Pz’i—ﬁ‘ (mp Th}y %23'32#!)‘ 5H), 63‘%?( ™
6H), 2.96[s, 0.p5 3.39- . 48(m 1qud B)BREB(d, BH) 7.1817.39(8 1HY, 4, (d,61H)9-

MeOH 6. [L2 1 H, 6.19(d,1H, 7.11 1H) ,
(7.51-7.57 m(mlH),H)7.q 7. (79(mH)1H), 7.<£(a*f:%1f)-*f“§ 2;:’4)@ Eh(zlg)lﬁfg%m?m
1H), 8.88(s, 1H)| 19-41.)0. 30 DNBO d6: 0| 35} 817 (51, 843852 (.32, 1HE 74] ~-~
(n-hexane} 3.76(m 7 B 67-4§. 72(m 1K), 7.21-7.25(m IH), k, AcCet=1:1)

7.31-7.34m 1H)| 7.427%°48(m| 1H), 7.80-7.83(m 1H), 7.88(d, 1K) 8. 21($,

IN), 8. 42ketH}-—6-58(s—3-Hy 936 Ko T s e ).
&H). 1.68-1.76(m 1H], 1.99 0,/42 2.07(Mh Eﬁ) i"’@?s ‘%Tﬁ’a 37 C6H) |
3.75(s. F {MOH 3Ny B36- 6401560 F|¥H)211-@21m3#()rﬁ3ta(n)3ﬂ}.727ﬂ62@-(ﬂv28)a m
1H), 8.08-8.39(m 9.24(s.| 1H) 3.22-3.31 (m, 1H), 3.39-3.5 (m, 1H), 3.82 (s, 3H), 4.5-

4.6 (m, 1H), 6.13 (dd, 1H), 6.21 (d, TH), 7.16 (s, 1H),

W\Q,\ 7.18-7.24 (m, 1H), 7.5-7.57 (m, 1H), 7.82 (d, TH),
7.97 (dd, 1H), 8.16 (s, 1H), 8.08 {s, 1H), 8.46 (d, 1H),
8.92 (s, 1H)

The following  2-[5-chloro-2-{subst phenylamino}-pyrimidin-4-ylamino}-N-methyl-benzene-
sulfonamides are prepared from  2-(5-chioro-2-chloro-pyrimidin-4-ylamino)-N-methyl-
benzenesutfonamide and the corresponding anifine following the procedure of Example A

»;@\

" ExpiNo. Rx Rf (solvent) } NMR (400MHz), & (ppm)
or M3
P CDCl,: 2.63(d, 3H), 3.14(t, 4H), 3.87-3.80(m,7H),
20-1 ° 050 | 4.64(m,1H), 6.45(dd, 1H), 6.55(d, 1H), 7.23-7.26(m,
(AcOEY | 1H), 7.61-7.55(m, 1H), 7.91(d, 1H), 7.85(dd, 1H),
N 8.06(s, 1H), 8.47(d, 1H), 9.26(s, 1H)
(]




19-13 0.50 CDCl,: 1.01(d, 8H), 1$4-1.96(m IH), 2.01(s, 3H), (MOH
2.29-2.37(m 1 H), 3.19-3.58(m 5H), 3.86(s, 3H), CH2CIr1:4) 4.42(d. 1H),
4.59-4.63(m 1H), 5.70(d, 1H), 6.05 6.08(m IH), 6.15-6.16(m |H),
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,
1 H, 8.47(d, 1 H, 8.91(s, 1 H 19-14 0539CDC6: 1.00(d, 6H), 2.04(s, 3H),
2.05-2.29(m 2H), O0-1 (MeOH 2.96(s, 3H), 3.19-3.54(m 5H), 3.86(s, 3H).
4.57- Cli201=1:4) 4.63(m 1H), 5.39-5.46(m 1H), 6.07-6.09(m 1H), 6.16(d,
1H), 7, 187 728(TT2H)—7- 537 57(TT—1H) i;méoﬁa%sz.oaﬁé,rawfﬁs éﬁﬁggm e,

8,47(d. IH,_ 8.9 ~18- 15 DVBO-d6_: 0.93(d, 6 4 ,
1. 65S 0.5;)f9'?5(n 4 1.90-1 93(m 2 ;’Bé‘."og'g'h?f&(%z é’H)‘* ) %—Weg]t’”)-@“g
2A5-2.55(f 5H), | 2. 6957, 75(m [2Hjvz 586,61 (dd, 1:DH).68 @HEQI 2217.25 (n8.TRA (2 (d, TH),
1H), 6. 42-6.51(m | 1 61(d, 1 . . .
7.HZ13-7.47Em (1H) ?D 0( ( 1H) %5%8533%%q}4%g7%(%@(ﬂ? il?g(s’.%’-ss?ais m
1H), 9.3 (s, 1|H I$<16 DVBG d6 : O.jbi'(')d,& Bs) 11y BER(d; T PR3 tsal) 1 gs-

0.56 2.00[m 4H)| 2.38243(m 2H), 2.60-2.65(m 2H), (MeOH 3.03-3.07(m

L 5 08Tt 2y S e ot s ST v kg,
7.78(d, 1H). 7 86(d@fo,. 10(%“:%:'3‘7!&(73‘.7‘{%5(?‘- .-46-5%'. £8{wn g'i)H) £

H3 mMa:1} frw@a,mmna&. 24), 18 B BAmARY), 8459
8.44(m, 1H), 8.14(s, 1H)

20-4 627 CDCls: 2.65(d, 3H), 4.54-4.58(m, 1H), 6.53(dd, 1H),
o._ F
™

9.31(s. 1H -75-]19-

(n-hexane: {6.98-7.02(m, 1H), 7.11-7.15(m, 2H), 7.24-7.28(m,
AcOEt=3:1) { 1H), 7.35(bs, 1H), 7.57-7.61(m, 1H), 7.95-7.98(m,
1H), 8.16(s, 1H), 8.29-8.32(m, 1H), 8.42-8.46(m, 1H),
9.14(s, 1H)

20-5 0.46 CDCly: 1.95-2.00(m, §H), 2.29-2.37(m, 1H), 2.62(d,
~ (MeOH: | 3H), 3.20-3.78(m, 4H), 3.86(s, 3H), 4.60-4.64(m, 2H),
CH,Cl=1:4) | 5.68-5.69(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,
Q r<° 2H), 8.06(s, 1H), 8.55-8.57(m, 1H), 9.08(s, 1H)

20-6 DMSO-d6: 2.23(s, 3H), 2.43(s, 3H), 2.45-2.50(m, 4H),
518 3.12-3.17(m, 4H), 3.76(s, 3H), 6.45(dd,1H), 6.63(d,
M+1}+ | 1H), 7.22(dd, 1H), 7.37(d, 1H), 7.45-7.50(m, 1H),
N 7.74-7.78(m, 1H), 7.76(d. 1H), 8.15(s, 1H), 8.19(s,
( j 1H), 8.46-8.53(m, 1H), 8.35(bs, 1H)

20-7 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).

[MH1]+ | 7.18-7.24(m, 1H), 7.37(d, 1H), 7.44-7.50(m, 1H),

( j 7.76(dd, 1H), 8.15(s, 1H), 8.18(s, 1H), 8.45-8.55(m,
N 1H), 9.20-9.45(m, 1H)




(n-hexane: 1.78(m 2H), 1.98-2.04(m 1H), 2.15-2.33(m 5H), AcCEt=1:1)
2.70-2.80(m 1H), 3.74(s, 3H), 3.91-3.94(m IH), o, 4.05-4.09(m | H).
6.46-6.49(m 1H), 6.63(d, |H), 7.18-7.22(m 1H), 7.42-7.46(m 2H), 7.80(d,
1H), 7.89(d, 1 H), 8.17(s, 1 H, 8.25(s, 1 H). 8.42 -8.44(m 1H), 9.31(s,
1H) 19-18 0.48 DMBO-d6 : D.93(d. 6H), 1.03(t, 3H), 1.13(t, 3H), 1.42- (
(n-hexane: 1.81(m 4H), Z57-2.83(m 4H), "3.17-3. 41( m 4H), AcCEt=1:1)
3.65-3.75(m 1H) 3.80(s, 3H), 4.21{bs, 1H), 6 42 47(m 2H) 6 51(d i H),
6.63(d, | K 22— L) —7-38- 74zl - §9(d,
Ty e 16 2 Bt 57 . 310 e SR B Ty
1.72-1.78{(m 1 18500.2H7 2892 400 4 OHR . 2163(¢.mBH)L H3.42-
i- %1-2672)(% 2H] 353@1 (4R %'d}m?%(n;%f@ 3.68.77¢R. 4h),(dd,
7.36-7.48{(m v r§f5 :}7]'“8 4540d 3 &éig%-,%%M1b§,
2H), 8.43{8.52 ( /B3EH 1H),07.937 Ed(m, 6H), 7I737B1IMSAHLN 1
H, 2.23-.33 1 vsad 28 49 ({R éﬁ:% 1 5453%3 m 1
H, 2.62-12.69 ( ( 342 é(s() }% ("('H),
4.85-4.92{ (m | a>94<p5,1mz 16-7.24 (m lH) L
7.38-7.51 (l' T H'), ol T % { 22
(brs. 10 ool s BﬁISO—dB bsalgmz )0 36 WLD,
1.61-1.71{ (m 2 . ? 2111}" 32')1%4%825'*)( 17851, $.65(d. 3" 64
(m 2H), B.2-3.4] F (m {H), 3 7w+(1$v, B, 7.06@d,.14), I, 1HILIV,22@dB 6 Hj, F5(dL IH)
ﬁ 1H), 7.38-7.47(m, 2H), 7.72-7.82(m, 1H), 7.77(dd,
I:N:' 1H), 8.26(s, 1H), 8.52(d, 1H), 9.22(s, 1H), 9.36(s, 1H)
|
DMSO-d6: 1.85-1.95(m, 2H), 2.19({, 2H), 2.25-
20-10 @ 556 235(m, 4H), 2.43(s, 3H), 3.55-3.60(m, 4H), 4.19(t,
: N [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), 7.38-7.45(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), 8.36(s, 1H)
()
B DMSO-d6: 2.64 (d, 3H), 2.87-2.96 (m, 4H), 3.65-3.74
20-11 /ﬁ:r" Rf (m, 4H), 3.86 (s, 3H), 4.41-4.51 (m, 1H), 6.50 (dd,
(\“ (Hexane : | 1H), 6.81 (d, 1H), 7.55-7.64 (m, 2H), 7.96 (d, 1H),
o\/l ACOEt=1:1) | 8.01 (s, 1H), 8.19 (s, 1H), 8.49 (d, 1H), 9.07 (s, 1H).
0.29
P DMSO-db: 2.64 (d, 3H), 3.05 (bs, 4H), 3.59 (bs, 3H),
20-12 o MS 3.87(bs, 3H), 3.89 (bs, 4H), 4.52-4.48 (m, 1H),
o 535 6.57(bs, 1H), 7.25-7.20(m, 1H), 7.44-7.32 {m, 1H),
- 7.63-7.52 (m, 1H), 7.94(bs, 1H), 8.06 (d, 1H), 8.25(s,
Cj 1H), 8.48(d, 1H), 9.06(bs, TH)
o] .




7.19-7.27 (m 1H), 7.39-7.46 (m 1H), 7.81 (dd, 1H), 7.847.92 (m 1H), 8.21
(s, 1H), 8.36-8.42 (m 1H), 8.62 (s, 1H), 9.28 (s, 1H) -76- 19-22 DMSO d6 :
0.90 (s, 6H), 0.94 (d, 6H), 2.9 (d, 2H), M : 549 3.24 (d, 2H), 3.25-3.35(m
1 H, 3.27-3.36 (m 1 H, |/ 3.68 (s, 3H, 4.58 (t. 1H), 5.3 (t, 1H), 6.16
(dd, 1H), NVH 6.39 (d. 1 H, 7.13 (d, 1K), 7.15-7.21 (m IH), 7.35 7.45
(m 1H), 7.8 (dd, SH), 7.83-7.92 (m 1H), 8.09 {s, 1H), 8.11 (s, 1H),
8.45-8.57 (m 1H, 9.33 (s. IH 10-23 DVSQ d6 : 0.94 (d, 6H, 1.22 (s, 6H),
3 1

5 hoene ey (Ll 1 o 50 (aa| ep-dsF By FRPeRE 3%“"“‘8” CXer
AcOst =1: 1) AR13 7. 38-7 (m 4H) ,M%.8 %lEP 1 HH), BAF5 sy @*)(rﬁfi“mjﬁ B g1h. |( s,
1 H, 8.13 (s, 1 H)@i=8 2523.5(32 (gﬁ;@ Hl) 699(1&21H§727]?H)3(r6,9&2,4?ﬂ\/ﬁ§}d€5) 7.60 ?2
226,65?’7;(2,6 gii) 6. 46™Mdd, Il / 1 H.|6 ‘5‘(15?;?}?5%5'*@73%@% {D'S(S "ﬁ«), ’
7.38-7.47|(m 1HY, 7.33 d, 1), 7.8 -W@(f(r‘rﬁ) $pbs. g7 (s, 1H). 8.23 (s,
1H), 8.38-{8.48 (ify IH),%9.31 (3, 1H) 19} 25 DMBO d6: 0.94 (d, 6H), 3.12 (t)
411), 3.258-335 (h F : 521{1 H), 3.75 (t, 4H), 6.73 (dd,1 H), 6. 85 (dd,
1 H, 7.16= T 734 7257732 (Tom3dle: 17065® 3k 2T 718
CAPCIPCR Y MR AL 0 T dElie
546 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: 1.46-162 (m, 2H), 1.72-1.79 (m, 1H),
20-15 ﬁj"\ LC-MS | 1.82-1.90 (m, 1H), 2.38-2.46 (m, 1H), 2.43 (s, 3H),
545 2.62-2.76 (m, 2H), 3.59-3.69 (m, 2H), 3.43 (s, 3H),
N 6.47 (dd, 1H), 6.63 (d, 1H), 6.82-6.89 (br, 1H), 7.21
[-J\;r"'* (dd, 1H), 7.32-7.41 (m, 2H), 7.44-7.52 (m, 1H), 7.71-
0 7.82 {m, 2H), 8.15 (s, 1H), 8.15-8.20 (br, 1H), 8.44-
8.53 (m, 1H), 9.28-9.38 (m, 1H)
o DMSO-d6: 1.47-1.55 {m, 2H), 1.80-1.91 (m, 2H), 2.18
20-18 h 024 | (s, 3H), 2.25-2.41 (m, 5H), 2.42-2.48 (m, 3H), 2.61-
? (CH2CI2:M | 2.73 {m, 2H), 3.68-3.79 (m, SH), 6.45 (dd, 1H}, 6.62
Q eOH=82) |(d, 1H), 7.21 (dd, 1H), 7.34 (d, 1H), 7.45-7.49 (m,
[::I 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-d6: 1.76-1.84 (m, 1H), 2.08-2.16 (m, 1H), 2.33
20-17 d‘jo\ LC-MS | (s, 3H), 2.42 (s, 3H), 3.00-3.03 {m, 1H), 3.23-3.27 (m,
518 3H), 3.42-3.46 {m, 1H}, 3.74 (s, 3H), 6.06 (dd, 1H),
Cz 6.18- 6.20 (m, 1H), 7.17-7.23 {m, 1H), 7.38-7.48 (br,
N— 1H), 7.72-7.77 (m, 1H), 8.12 (s, 1H), 8.47-8.21 (br,
H 1H), 8.46-8.58 (br, 1H), 9.30-9.40 {br, 1H)




19-26 F Ms : 565 2H), 3.25-3.38 (m 1H), 3.59 (t, 4H), 4.11 (t, 1H). 6.75
(dd, 1H), 6.93 (dd, 1H), 7.16-7.23 (m 1 H), 7.3-7.4 (m o1lH. 7.4-7.38
(m | H, 7.8 (dd, 1H), 7.88 (d, 1H), 8.19 (s, 1 H), 8.36$ 5 (m 1 H. B 92
(a, 1 H, 9,34 (s, 1 H -77- 19-27 DMBO-d6 : 0.93 (d, 6H), 1.3-1.62 (m 8H),
1.75-1.85 Ms : 614 (m sH), 2.26-2.4 (m_gH). 2.4-2.58 (m 4H), 3.28-3.38
(m 1 H), 3.68-3.78 (m 5H), 6.42 (dd, 1 H), 6.64 (d, 1H, 7. 18 7.24 (m
1H, 7.42-7.5 (m 2H), 777(d 1H, 7.82 (dd, 1H), 8.13 (s, 8.17 (s,
1H), 8.4-§5< \n; N—tH)—9 51 %9 ' éy_-v 50 Ggm
oH. 1.88]1.98 {9-28 F xo 5 (s 2r'j'"9”61q36 gz(m 2&% 76“" E% i
2H), 3. 25-32&18(weOH 45 3 %1%6238"71 )( '2%6*” 46”9% d,
CH2Cl 2=3: |1 H), ] Jﬁ; 3 (m H)am? 248, (BESH)ND.49 (sHIH), S273TA7 () ZHY B. mrrs
1H), 7.8 (dd, 1H|.,-*2’89 (d. 1H, 8.19 ( 6 s,
1H . 9.31](s. 1H tN 19-29 DVBO- d6 : o%gﬁwf(dgf g ﬁm%w% %22'5 7
(t, M :|577 2H|, 3.25-3.35 (P I H, 3.789-%46 (m 57§9‘7653((§‘ 1§I~|)7552?
1H), 6.48|(dd. 1H), 6.65 (d, 1H), 7.18-|AHR4.77rtd, 1), 81673,4H)78.55(31’[IH)2&[)42((7 82
(dd, 1H),|7.88 (¢, 1H), 8.17 (k, 1H), %H%‘é;z(a?s ). 8.4.8.48 (m 1H), 9131
(s, 1H) Odal 093 (d 6H[ 2 15 (d A D2 4 (m 4H) 19-30 0QLLIMs
© 590 2.4]2.6 (n| 4H). 269, (t 2H), 3.|5ISE)-dfs 1871.46 (py2H), HA9-1.75(m, 8i) 243 | 0g
(t, 2H), s.gﬂ-mq H), @ (f, LEHYS 7.4, 8H),(2.55-28 (nm2HY, 1) 18-3264¢n, 2HE 9B.40m
2H), 7.81](dd, i 519 | 3.74 (m, 2H). 4.62 (d, 1H), .62 (dd, 1H), 6.90 (d, 1H),
"° 7.22.7.26 {m, 1H), 7.42-7.46 (or, 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), 8.25-9.30 (m, 1H)
. DMSO-d6: 1.66-1.76 (m, 1H), 2.00-2.07 (m, 1H), 2.14
20-20 Jil:r - LC-MS | (s, 6H), 2.43 (s, 3H), 2.68-2.76 (m, 1H), 2.87-2.21 (m,
Q‘ 532 | 1H), 2.803.10 (m, 2H), 3.24-3.28 (m, 1H), 3.71 (s,
—N_ 3H), 6.25 (dd, 1H), 6.90 (d, 1H), 7.00-7.03 {m, 1H),
7.217.24 (m, 1H), 7.40-7.45 (m, 1H), 7.78-7.83 (m,
2H), 8.19 (s, 1H), 8.24 {s, 1H), 8.46 (d, 1H), 9.27-0.36
(br, 1H)
20-21 DMSO-06: 2.37-2.47 (m, 4H), 2.48-2.53 (m, 3H), 2.64
/lij, o~ Ms: 549 | (t, 2H), 3.57 (t, 3H), 3.77 (s, 3H), 3.92 {t, 2H), 6.61(dd,
1H), 6.93 (d, 1H), 7.28 (dd, TH), 7.56-7.63 (m, 2H),
?ﬁ 7.75:7.85 (m, 2H), 7.74-7.84 (m, 2H), 8.14 (s, 1H),
L) j 8.29 (s, 1H) 8.46 (d, 1H), 8.33(s, 1H)
[1)
] DMSO-d6: 2.20 (5, 3H), 2.3-2.5 (m, 11H), 2.64 (t, 2H),
20-22 )é’ b Ms:562 | 3.77 (s, 3H), 3.91 {t, 2H), 6.61(dd, 1H), 6.94 (d, 1H),
‘H 7.257.31(m, 1H), 7.57 (d, 1H), 7.58-7.64 (m, 1H),
(;) 7.74-7.84 (m, 2H), B.12 (brs, 1H), 8.28 (s, 1H) 8.46 (d,
1H), 9.33(brs, 1H)




7.91 (m 1H), 8.17 (s, IH. 8.24 (s, 1H), 8.39-8.46 (m 1H), 9.31 (s, 1H
-78- DMBO-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 SH), 6.43 / (dd, 1H), 6.63 (d, 1H),
7.18-7.25 (m 1H), 7-4 (d, 1H), 7.43-7.5 (m 1 H), 7.81 (dd, 1 H), 7.89 (d.
8.16 (s, 1H), 8.17 (s, 1H), 8.42-8H2 (m 1H), 9,32 (s, 1H 0 COCI 3 :
s, 6H), 1.45-1.56 (m 2H), 2.03-2.11 (m 19-32 Ms : 560 2H), 2.11-2.2
H

3.

\

é;

1

(
2 2.31 (s, 3H), 2.78-2.87 (m 2H), 3.22-3.31 (m 1H), 3.393,5 (m

82 [(S. 3H], &.57 4.6 a |. 18- 7. 24 {W80-32425.45 (#, 5, 6,63 (3, B0, o6 @&4,{d,
7 d

, 97 ,64d. [1H) (8, | Uiloaa- OB Sy dd o, §rf* 9ol e, AosPod i, 11

The foll ow ng PN (substp enyll
pyri mi di n{4-yl am{noj t hyl - penzene- sﬁhﬂ)fb?f’a dres1tiy €8 tdepHhle d-86 fdsnTH),

2- (5- chi ongo- 2- chljor o- pyr| m di ny 4-yfam n)&fd-(ﬁetimlgmt{enﬂgaasw ﬁapem(b‘ie myd

th spending; afpi-Hnre—fol-pwi-ra—t-hd—pracedur 0
P Eng)lr\kr)e Re \ Rl (sollvent) NVR (400MZ)P & The *24§J%).C£|F2§4)%537(4d(d%m,
3.14(t, 4K) 20-2487- 3. %), | 208sH38 (160 U0 Gtk il R)22-7@8ABK AY). 7149)7.556(65( d,
1, 7. 2317. 26(m CEt) 1M, 7.51-1AHpHeYdd, kH), 7.76-7%1 oryl Blps (o] 18 6 Q¢

/
1H, ON 8106(s, 1 H, [8.47(d, IH. 9. 26<(§rs,1 ). £.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-
Ms547 | 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 (3, 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), 1.86-1.7 (m, 3H), 1.6-
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), 8.45 (d,
1H), .31 (brs, 1H)

DMSO-d6: 1.62-1.72 {m, 2H), 1.5-1.98 (m, 2H), 2.3-
2.35 (m, 5H), 2.41-2.45(m, 3H), 2.64-2.74 (m, 2H),
3.75 (s, 3H), 4.35-4.43 {m, 1H), 6.52 (dd, 1H), 6.85 (d,
1H), 7.197.25 (m, 1H), 7.41 (d, TH), 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-G6: 0.96-1.2 (m, 2H), 1.75-1.9 (m, 1H), 2.2-2.3
20-28 Ms:547 | (m, 1H), 2.35-2.45 (m, 1H), 2.41-2.45(m, 2H), 2.43(d,
3H), 2.6-3.0 (m, 3H), 3.76 (s, 3H), 4.85-5.0 (m, 1H),
6.43-6.49 (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, 1H), 8.44-8.51 (m, 1H), 9.35 (brs, 1H)
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JI -79- DMSO-d6: 2.06 (s, 3H), 2.43 (s, 3H), 3.10 (m 2H), 20-2 3.16 (m
2H), 3.59-3.62 (m 4H), 3.77 (s, 3H), 6.49 rn/z 546, (dd, 1H), 6.68 (d,
1H, 7.21-7.25 (m 1H), 7.42 (d, 1H), 548 (Mt1l) 7.49 (dd. 1H), 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)
Ac 20-3 0.27 CDCI3: 2.65(d, 3H), 4.45-4.49(m 1H), 6.99-7.04(m | e I’
(n-hexane: 1H), 7.17-7.28(m 4H), 7.56-7.60(m 1H), 7.96- v AcCEt=3:1)
7.98(m 1H) 818(s 1H) 8.31-8.34(m 1H), 841 844(m 1H) 914(s 1H

20-4 0. 27 —65(t—3Hr 454ﬂ58 ,
6.98-7.02(m 1) | 7. 12Aze15(m | 2 (l;?fﬁ zfj"’/gc%%”“%&t“g'%%%“?%? 29
1H), 7.57{7.28%8m| 1H) L_7. 95- 7. 98 MR519H)| (. FHLE38-241(m, THR 2442650 £H), 2PRP.63
8.42-8.46(Im 1H)j 9.1¢(s, 1H)|20-5 0. 4GmCiM}l 263-1.7 b H)0DL82.85M), 1H), 3.75 (s,

\3_;
Q
N
I
w.

1 .
2.29-237(th 1H), |2. 62 MeOH 3H), 3..20-3.7 ,
G o0 1 b m A T RSV A 'n‘{?aei‘ﬁéﬂ"%ﬁg@-%%@?'%ﬁ*’zéﬁ @, 1% (bs,
1H), 1"1 1.19-7.23(m 1M), 7.5h-7.58(m| Tay7.257(medHy. T8 6 TH). 7Kp-7.58 (ge 18),
1H), 8. 55 8.5 mj 1H), 9.08(s,|1H 20- G AWNE33dm, 21), 836 %, 18118.26 3014310+, 8.8H)

745.2.50(h 4H), | 518 3.12-3.1f(m 4H).|.3.76( 6,45(dd. 1H), 6.63(d,
[Me1J+ 1HY. 7.224dd. 1H). 7.37(d, 1H), shplRity Pillomd L 74-7.78(m

1H), 7.76(d, 1H)] 8.15(s, 1H),|8.19(s, |PM$O-dE 148834y 17+ 1B2)m. H13RLES 33| H)
20-7 DVBO|{d&p-a@. 4#3(s. T 2. 80D Rs 8853M | (AHIH), 24895(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), 7.18-7.25 (m, 1H), 7.41 (d, 1H),

2
7

A\l

(- 7.44-7.51 (m, TH), 7.73-7.8 {m, 2H), 8.16 (s, 1H), 8.26
{brs, 1H), 8.44-8.51 (m, 1H), 9.34 {brs, 1H)
DMSO-d6: 2.23(s, 3H), 2.36-2.47 (m, 7H), 2.87-2.93
20-31 Jﬁ‘j"“ Ms:518 |(m, 4H), 3.75 (s, 3H), 6.63 (dd, 1H), 6.93 (d, 1H),

O 7.22-7.28 (m, 1H), 742 (d, 1H), 7.48-7.54 (m, 1H),
A 7.76-7.84 (m, 1H), 8.2 (s, TH), 8.25(s, 1H), 8.43 (dd,
1H) 8.29 (s, 1H)

DMSO-d6: 1.35-1.55 (m, 8H), 1.66-1.75 (m, 2H),
20-32 Ms:586 | 2.23(s, 3H), 2.41-2.45 (m, 3H), 3.74 (s, 3H), 6.63 (dd.,
, 1H), 6.91 (d, 1H), 7.21-7.28 (m, 1H), 7.44 (d, 1H),

7.48-7.54 (m, 1H), 7.76-7.87 (m, 1H), 8.16 (s, 1H).
8.25 (s, 1H), 8.43 (dd, 1H) 9.29 (s, 1H)

DMSO-d6: 1.62-1.71 (m, 1H), 1.95-2.04 (m, 1H},

1}
20-33 = Ms:518 |2.23-227 (m, 3H), 2.38-243 (m, 3H), 2.83-3.1 {m,
2H), 3.13-3.26 (m, 2H), 3.71 (s, 3H), 6.19 {dd, 1H},

6.88 (d, 1H), 7.07-7.13 (m, 1H), 7.13-7.2 {m, 1H), 7.4-
7.48 (m, 1H), 7.75 (dd, 1H), 8.06 {brs, 1H), 8.18 (s,
1H), 8.4 (d, 1H)

DMSO-d6: 2.02 (m, 1H), 2.42-2.46 (m, 3H), 2.71-2.91
20-34 ®S | Ms:546 |(m, 4H), 3.44-351 (m, 4H), 3.76 (s, 3H), 6.66 (dd,
1H), 6.84 (d, 1H), 7.21-7.27 (m, 1H), 7.75-7.85 (m,
2H), 8.19 (s, 1H), 8.26 (s, TH), 8.41 (d, TH), 9.28 (b,

1H).




504 3.07(m 4H), 3.76(s, 3H), 6.44(dd,1H), 6.61(d,
IH), 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 1 H), 9.20-9.45(m 1 H) -80- 20-8 DMSO d6: 1.35-1.43(m 2H),
1.45-1.61(m 6H), 1.75 \ 586 1.85(m2H), 2.30-2.40(m 1H), 2.43(d, 3H),
2.42- [M+1]+ 2.55(m 4H), 2.60-2.70(m 2Hg; 3.68-3.77(m 2H). rN, 3.75(s,
3H), 6.45(dd, 1H), 6.62(d, 1H), 7.21(dd, 1H), 1YJ 7.36(d. 1H), 7.43-7.51(m
1H), 7.73-7.81(m 1H), 7,75(dd, 1H), 8.15(s, 1H), 8.17(s, 1H), 8.45-8.52(m

1H), [Mr1J+ 7.18-7.24(m

[vl 1H), 9F84(bs,7tH 209 DVE@d6: 1. 8p 1+95(m 2H—215(s,3H;—218(ty
2H}, 569 R.22-2.40(m 2A3(s, 3H), |4. 17%% 2H). 6.65(d. [Mtl]+ 1H),
7.06(dd, 1H20% 20(d, . 22(WF%H APLGC 'H?'W’Pﬁ (mip 39-7.47(m 2H),
7.72-7.82( 1H),1 7.7 (N)| 484)m+8) P36&, 1H8.52(d, 1H), 9.22(s,
1H}.9.36(s, 1H) I J! D\NGE : 1.85-1.95(m 2H), 2.19(t. 2H), 2.25- 20-10
556 2. 35( 4H) , 2.33(5, , 3.55-3.60(m 4H), 4.19(t, [Ml]+ 2H), 6. 66kd,
1H), 7.06(}dd, 1H)|, 7.1207.24( 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.y6(dd, 1H), 8.26(s, 1H}, 1 8.52(d
1H), 9.21(s, 1H), 9.36(s, 1H) C DWVO d6: 2.64 (d, 3H), 2.87-2.96 (m 4H),
3.65-3.74 20-11 Rf (m 4H), 3.86 (s, 3H), 4.41-4.51 (m 1H). 6.50 (dd, wi
(Hexane: 1H), 6.81 (d, 1H), 7.55-7.64 (m 2H), 7.96 (d, 1H),
The following 2-I5-chloro-2-(subst.phenylamino)-pyrimidin4-ylamina}-N-sec-butyl-benzene-
suifonamides  are pnépared from 2-{5-chloro-2-chloro-pyrimidin-4-ylamino}-N-sec-butyl-
benzenesulfonamide and the comesponding aniline following the procedure of Example 7A
2
L
/\I/N\;fé r
4]
ExpiNo. Rx Rf (solvent) | NMR (400MHZ) , 5 (ppm)
or MS
P CDCly 0.62(t, 3H), 0.88(d, 3H}, 1.22-1.29(m, 2H),
211 0.35 2.23(s,3H), 2.45-2.47(m, 4H), 3.05-3.14{m, 5H), 3.75
(n-hexane: | (s, 3H), 6.40-6.43(m, 1H), 6.62(s, 1H), 7.18-7.22(m,
I:"j AcOEt=1:1) | 1H), 7.39-7.47{m, 2H), 7.80-7.82(m, 1H), 8.15-
" 8.16(m, 2H), 8.44-8.46(m, 1H), 8.32(s, 1H)
]
21-2 0.30 DMSO-d6 : 0.62(t, 3H), 0.87(d, 3H), 1.17-1.26(m, 2H),
o~ (n-hexane: | 3.03-3.10(m, 1H), 3.79(s, 3H), 6.66-6.71{m, 1H},
AcOEt=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), 7.79-7.83(m, 2H), 8.21(s, 1H),
8.31(s, 1H), 8.35-8.37(m, 1H), 9.29(s, 1H)




0 AcOEt=1:1) 8.01 (s, 1H), 8.19 (s, 1H), 8.49 (d, 1H), 9.07 (s, 1H). 0.29
DVSO- d6: 2.64 (d, 3H), 3.05 (bs, 4H), 3.59 (bs, 3H), 20-12 MS 3.87(bs, 3H),
3.89 (bs, 4H), 4.52-.48 (m 1H), 535 6.57(bs, 1H), 7.25-7.20(m 1H),
7444-7.32 (m 1H), 7.63-7.52 (m IH), 7.94(bs, 1H), 8.06 (d, 1H), 825(s, ~~
1H), 8.48(d, 1H), 9.06(bs, 1H 0 -81- OVBQy6: 2,17 (bs, 3H), 2.63 (d, 3H),
2.68 (bs, 4H), 20-13 \ ~ MB 3.10(bs, 4H), 3.57 (s, 3H)., 4.54-4.46 (m 1H),
110 548 6.59(bs, 1H), 7.27-7.18(m 1H), 7.37 (bs, 1H, 7.62- ON- 7.55 (m

1 , (.94 bg, +H +-95 Id, ) (o RIS,

OV 46t 1102 "6 (an] oG o o Tt e R ST

4H), 2.64(d, 3H).|4. gy-hexage 6 w7m3w)(w&nwm %1)441(~a@0(nw)

EN54(gi_DlHi,OZ-(§7 ﬁbadétgﬁgg 5H),, 2.59- D6 (3106-3l6d(m, 1?4)%4{%3!1)
| . 8. , . 8:

1.46-1.62 (m 2H)| 1. . I'H)., 2‘8‘32% ‘g'lg 4?‘"?3%‘:%5% '%

2.38-2.46 {m | H|, 2.43& 3H, 545 2?6@7221m1wn74214q)50(n32597396931(m 2rt),

3.43 (5, 3, (N-16.47 (dd,"1H)] 663 (dauidhocsusm udPngpeasidm, ingl

:L

(dd, 1H), ¥.32-7.81 (m 2H), 7.h4-7.52 (% oiHly 7-71- 7.82 (m 2H), 8.15
1H), 8.15-8.20 (bi. 1H). 8.44- B.53 (m [TFC 28938(m 1H)
21-4 DMSO-dG 0.61(t, 3H), 0.87(d, 3H)}, 1.22-1.29(m, 2H),
o 0.30  [243-2.47(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),

ACOEt=1:1) | 3.93-3.96(m, 1H), 4.08-4.11(m, 2H), 6.45-6.47(m,
[N | 1H), 6.64(d, 1H), 7.18-7.22(m, TH), 7.43-7.46(m, 2H),

Q 7.80-7.82(m, 2H), 8.17(s, 1H), 8.21(s, 1H), B.42-
8.44(m, 1H), 9.31(s, 1H)

The following 2-[5-chloro-2-(subst.phenylamino)-pyrimidin-4-ylamino}-N-isc-butyl-benzene-
sulfionamides are prepared from 2-{5-chloro-2-chlore-pyrimidin-4-ylamino)-N-sec-butyl-
benzenesulfonamide and the corresponding aniline following the procedure of Example 7A

)\/H;é’f 4
&

ExplNo. Rx Rf (solvent) | NMR (400MHz) , 5 (ppm)
or MS

221 0.30 | DMSO-d6 : 0.68(d, 6H), 1.52-1.59(m, 1H), 2.57-
b/ o~ (n-hexane: | 2.58(m, 2H), 3.82(s, 3H), 6.75-8.80(rn, 1H), 6.99-
ACcOEt=3:1} | 7.02(m, 1H), 7.20-7.33(m, 1H), 7.56-7.60(m, 1H),

7.82-7.93(m, 3H), 8.14{bs, 1H), 8.31(s, 1H), 8.33(s,
1H), 9.23(s, 1H)




DVSO-dB: 1.47-1.55 (m 2H), 1.80-1.91 (m 2H), 2.16 o, 20-16 024 (s, 3H),
2.25-2.41 (m 5H), 2.42-2.48 (m 3H), 2-61- = (CH2CI2:M 2.73 (m 2H),
3.68-3.79 (m 5H), 6.45 (dd. 1H), 6.62 t ~J eOH8:2) (d, 1H), 7.21 (dd,
1H), 7.34 (d, 1H), 7.45-7.49 (m 1H), 7.73-7.80 (m 2H), 8.15 (s, 1H). 8.20
(s, 1H), 8.45-8.54 (m 1H), 9.34 (s, 1H)-#@MS0O-d6: 1.76-1.84 (m 1H),
2.08-2.16 (m 1H), 2.33 20-17 ., O~ LGWS (s, 3H), 2.42 (s, 3H), 3.00-3.03
(m 1H), 3.23-3.27 (m 518 3H), 3.42-3.46 (m 1H), 3.74 (s, 3H), 6.06 (dd,
1H).2 6. 18- 622,Q|_|§m81H T 17-H) 230(3@18 18DCl,70. 2%, SHY 8.5(-064(m, N, 1!?&8
7.72-7.77 {m 1H)} 8. s 1

H), 9.30-9{ 40 (br| 1 o5 1) bpiiherdel | b, 39%513'%4 é"%é%g% é%m
2H), 2.13 p0-18 Hb LCKB (s, 3H Aoozhﬁsuq(IQSWQrﬁGZW(mZHM%@éWt?H 78pfps.
2.39- 601 P.48 (m 5H T 2.43 (s, 3H), 3.2, 3.560.606, 13 .05-8.08i, ﬁts),a1(3H) 6 62

dd, 1H), 16.90 (d, IN). 7.22-7.126 (m 1f m
(1H), T RN TN 22 P T %§4%2@85ﬁ9(%@55%éb5 W e
(d, 1H), 19.283(4, IH):DI\/BOdG: 1. 37- 1. 4EMSRd62 A7 3(d16HHOLS5-T82( nH).AH6- 243

20-19 ~~ UG- M5 (, 3 53-2./81 ¢m 2H2.,59(3n 38y, 3126.14(m adHB.74-87¢th; D19 3| 74

7ho 7 a6 \(br. 1l 7o 755 (Im OYER | HAs iy absBpd 7 m Bl

1H), 8.25)s, IN), -8.45 (Im IN), )72%798@02'(ih77¢r7rﬁ9(n0"9c¥%79‘~31"66 1] 76
(m 1H), Z.00-2.Q7 ( H, 2.14 1H), 8.16(s, 1H), 8.17(s, 1H), 8.43-8.45(m, 1H),
9.32(s, 1H)

The following 2-{5-chloro-2-(subst.phenylaminc}-pyrimidin-4-yiamincl-N-(1-ethyl-propyl)-
benzenesulfonamides are prepared from 2-(5-chloro-2-chloro-pyrimidin-4-ylarnino}-N-(1-ethyl-
propyl}-benzenesulfonamide and the corresponding aniline following the procedure of Example

7TA
o ’ :j\
o
.7 ™
/)/ /;s Rx
9
ExpiNo. Rx Rf (solvent) { NMR (400MHz) , & {(ppm)
or MS
231 DMSO-d6: 0.58(t, 6H), 1.14-1.34(m, 4H), 1.58-
O 0.46 1.68(mn, 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),
O\O CH,CL=3:7) | 3.75(s, 3H), 4.30-4.39(m, 1H), 6.46(dd, 1H), 6.63(d,

N 1H), 7.19(dd, 1H), 7.38-7.48(m, 2H), 7.75-7.84{m,
2H), 8.18(s, 1H), 8.20 (s, 1H), 8.39(m, 1H), 9.33(bs,
1H)




20-20 /emu ~ O, LG-MS (s, $H), 2.43 (s. 3H), 2.68-2.76 (m 1 H), 2.87-2.91
(m 532 1H), 2.993.10 (m 2H), 3.24-3.28 (m 1H), 3.71 (s, 4l 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, IN), 8.24 (s, IN), 8.46 (d, IN), 9.27-9.36
(br, 1H) 20-21 DMBO-d6: 2.37-2.47 (m 4H)-88248-2.53 (m 3H), 2.64 M : 549
(t, 2H). 3.57 (t, 3H). 3.77 (s, 3H), 3.92 (t, 2H). 6.61(dd. IN), 6.93 (d,

1H), 7.28 (dd. IN), 7.56-7.63 (m 2H), "~ + 7.75-7.85 (m 2H), 7.74-7.84 (m

2H), 8.14 (s 1H). 8. 9§/s, 1[H) 8.46 ¢Dc&+®59(t%£3(ﬂr1%mymmm2 20
3 Tl OHL e e s h il e o
7.58-7.64 |(m IN|, 7.74-7.84 (In{rhexgne: 34ﬁh3{’%£533H)1‘F§ *552{1?81%)55621?4) B748- | d.
1H), 9.33(fbrs, 1H) -83-\DVEO- d§:ARESZ:1P | AB2(MIHBHHI-7.36(BB32H)ST. 7@ H2A(5218), (dd:i,
fﬂ) ,237. 74'-\4;:333(3m] H)1H),l7.28(2d?ac! H)li—|)7 218 %gf? 81&@’”’“%%%%%&? 3
(s, 1H), §.41 (d 1H). 9.3 (brd, 1H DMD d6: 2.41-2.45 (m 3H), 3.79 (s
%% g.gg 1(‘(@13“3 2271 = Ms:éll;-f TH), 7 wsocus db@(t,,sﬁ) 776735, mmaad)?
(brs, 1H), ?.39.45'( H. 9./34 0Z"brs 20388'5%}2&%3%@ r%az%%)
1.64-1.8 (jm 3H)| 1.83F 20-25 Nb:(ePHy 920 2'214521 -24%(®. 41, 3. 53, 3H)602(dd
2.41-2.45(m 3H) | 2. 78-y2. 83 (cHth=1:43 715) 6.95(d,3H),, 7. 18(dd M H) 7. 2721 1), 8348 (d{,
1H), — 7.45(m, 1H), 7.77-7.82(m, 2H), 8.10 (s, 1H) 8.12 (s,
1H), 8.45-8.55(m, 1H), 0.38(s, 1H)
234 DMSO-d6: 0.60(t, 6H), 1.04{t, 3H), 1.17-1.35(m, 4H),
’~ 0.41 | 1.76-1.83(m, 1H), 2.10-2.15(m, 1H), 2.56-2.64(m,
(MeOH: | 2H), 2.91-3.01(m, 2H), 3.21-3.47(m, 4H), 3.74(s, 3H),
Q CH,Cly=1:4) | 6.02(dd, 1H), 6.18(d, 1H), 7.14-7.17(m, 1H), 7.28(d,
5_/ 1H), 7.35-7.45(m, 1H), 7.77-7.82(m, 2H), 8.11 (s, TH)
8.12 (s, 1H), 8.45-8.56(m, 1H), 9.38(s, 1H)
235 025 | DMSO=d5 : 0.58(1, 6H), 1.06-2.16(m, 11H), 2.16(s,
(n-hexane: | 3H), 2.62-2.67(m, 1H), 2.81-2.94(m, 2H), 3.75(s, 3H),
ACOEt=1:1) | 3.80-3.89(m, 2H), 6.41-6.44(m, 1H), 6.62(d, 1H),
7.17-7.21(m, 1H), 7.42-7.47(m, 2H), 7.77-7.82(m,
& 2H), 8.18(s, 1H), 8.19(s, 1H), 8.35 -8.42(m, 1H),
~ 9.35(s, 1H)

6.64 (d, 1H), 7.18-7.24 {m, 1H), 7.42-7.5 (m, 2H),
7.77 {d, 1H), 7.81 (dd, 1H), 8.13 (s, 1H), 8.17 (s, 1H),

DMSO-d6 : 0.59 (t, 6H), 1.14-1.38 (m, 4H), 2.87-2.08
236 ©/°\ Ms:561 | (m, TH), 3.1 (& 4H), 3.72-3.79 (m, 7H), 6.42 (dd, 1H),
E:j 8.4-8.5 (m, 1H), 9.36 (s, 1H)




6.64 (d, 1H), 7.2-7.25 (m 1H), 7.41 (d, IH), 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
DVSO- d6: 1.18-1.3 (m 2H). 1.56-1.7 (m 3H). 1.6- 20-26 Ms:547 1.88 (m 2
2.15 (s, 3H), 2.41-2-45(m 3H), 273-2.8 (m 2H), 3.75 (s, 3H), 3.65 (d,
2H), 3.77 (s, 3H), 6.57 (dd, 1 H), 6.93. 4. 1 H), 7.25 (dd, 1 H), 7.51-7.
(m 2H), 7.7-7.9 (m 2H). 809 (brs, 1H), 8.28 (s. 1H), 8.45 (d, 1H), 9.
(brs, |H DVBO-d6: 1.62-1.72 (m 2H), 1.9-1.99 (m 2H), 2.3- 20-27 Ms:533
(2.351|(_|)m H) Zd‘;l_i' 11-24-1 ;ﬂgsmiﬂsa,eﬁ) 433(1337(#& , F75DE#.
m y . (, y d ’
7.43-7. 49 (%%'7(114), nM’z'HE),ss ?)Sziﬁ;émr%%yilz(aé-zé( )}.Igﬂ_
8.42-8.5 (m 1H)] 9. H DVBO [RsB1 (O, 36). 262268 {m,JH), 27@2733(@,’91)(m
2 s B 5obo3.0%m 3 (3 e (s o SRR Fuly S DL 1D
. , . 2.6-3. m 13. S
(m 1H), 6.5746. 64 ( 187,25 (rﬁgﬁ(ﬁé“ﬁf’gé“oiﬁg %:ﬁz‘*é‘w”ﬁ% 71
(m 2H), 8.17 (s 1 brs, 1H),| 8524, 3H51.72-P6 (nk)1H), $.1238.25(msZH)1 H)
"84 owsDde: 1|74-1. 0, 2. 23-2333;1845% 1) 0.320R31AP- 29 Ms: 519 (g
3H), 2.35024 (o] 1) 2 412 by 3'4.) 1t 7 (-
1H . 2.78]2.83 (I 1H), 3. iy 9(%‘*"&” eI ‘E"E*df“"-‘ﬁrﬁ
6.58 (d, LHRZ38 7|19 ~m  1H) Ms 76081 ((m,4+1)H;69(r 283, 2B952195((rm, 1H)I.59 (1, 4H),
7.73-7.83{(m 2H, (s, 1H, 8.26 ({kd#s (s BH),4.08 ¢3). 6.45 (dd, 1H), 6.64 (d, 1H),
5 7.47-7.23 (m, 1H), 7.41-7.52 (m, 2H), 7.78 (d, 1H),
\L 7.81 (dd, 1H), 8.18 (s, 1H), 8.19 (s, 1H), 8.36-8.46 (m,
O 1H), 9.35 (s, 1H)
DMSO6 - 0,58 (t, 6H), 1.14-1.37 (m, 4H), 2.15 (5,
23.9 oL Ms:618 | 1H), 2.252.4 {m, 4H), 2.45-2.55 (m, 4H), 2.68 (t, 2H),
2.88-2.97 (m, 1H), 3.76 (s, 3H), 4.07 (¢, 1H), 6.4 (dd,
0 1H), 6.64 (d, 1H), 7.15-7.23 (m, 1H), 7.41-7.51 (m,
\I\ 2H), 7.7-7.84 (m, 2H), 8.12-8.22 (m, 1H), 8.34-8.44
O (m, 1H), 9.34 (s, 1H)
R

H),

6
31

43

83

The following 2-[5-chlore-2-{subst.phenylamino)-pyrimidin-4-ylaminol-N-iso-butyl-benzene-
sulfonamides are prepared from 2~(5-chloro-2-chloro-pyrimidin-4-ylamino)-N-cyclobutyl-
benzenesulfonamide and the coresponding aniline following the procedure of Example 7A

Ri (solvent)
or MS

ExpiNo. NMR (400MHz) , 5 {ppm)




8.52 (m 1H), 9.34 (brs, 1H OVBO-d6: 1.04 (t, 3H), 1.74-1.82 (m 1H),
223-2.33 20-30 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, 1H), 8.44-8.51_§m 1H), 9.34 (brs,1W DVSO d8:
2.23(s, 3H), 2.38-2.47 (m 7H), 2.87-2.93 20-31 Ms : 518 (m 4H), 3,75 (s,
3H), 6.63 (dd, 1H), 6.93 (d, 1H). 7.22-7.28 (m 1H), 7.42 (d, 1H)
Zi—|)4 8?9;95? Ugf'1\1/vh VGG 72_ 1'1835 1 m{’ BMSMS o 4?4%)81’69“ 0232 |v£’
$. o 1. m .
586 2.23($, 3H).|2.4%-2]45 (m 3H)%;5353. 7@2%%%%653%‘ 1% ”) %4331 (d,
1H), 7.21{7.28 (il 1R)¥ 7. 44 (¢.(n-hésane: %ﬂ?ﬂﬁaﬁﬁ@fﬂ,M}lﬂB?Zﬂﬁ}‘FH)B?M’(-m 1H)
8.16 (s, | H. 8.25 1H), 3A€@Et£¢ﬁ’> 97@%7&&@11—1%59&0'2@@1% 2-1.471
(m 1H), 1.95-2.94 ( W, 2p-33 M , .43 {(
3H), 2,93{3.1 (m 3. rﬁ*)“s(%“ﬂlgéi(s “3%) 6 19 (dd 1H)
6.88 (d, Hiogst 43— : 3 A S o) —15
(dd, 1 H] & H) GS @ ’ R 2( 1H)
2.42-2.46{(m 3H 15262("546' CHPo-244 13*) 315(5531"’)(47? 4H) |
3.76 (s, BH), 6. . QeQiHtl, [14:96(m, NH3, B-4B-620B(rf, 1), BlER(d, H)7B5162. 85 |(
2H), 8.19|(s, EHLE7 O 20kkD 11, 9438 a2y, 7Y 77 (m, 1H),
8.16(s, 1H), 8.22 (bs, 1H), 8.40-8.42(m, 1H), 9.30(bs,
1H)
243 048 | CDCly: 1.45-1.75(m, 5H), 1.94-2.06(m, 6H), 2.26-
* (MeOH: [ 2.37(m, 1H), 3.21-3.56(m, 4H), 3.72-3.81(m, 1H),
CH,Cl=1:4) | 3.86(s, 3H), 4.55-4.65(m, 1H), 4.90(d, 1H), 5.72(d,
Q . 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)
cl
N
1
o0 HN N NH
H\ / i
g P Rx
&
Expi Ms NMR {400MHz), 8 (ppm)
No.
DMBO-d6 - 1.2-1.38 (m, 4H), 1.4-1.65 (m, 4H), 3.11
251 Ms:559 | (t, 4H), 3.42-3.5 (m, 1H), 3.7-3.8 (m, TH), 6.44 (dd,

1H), 6.64 (d, 1H), 7.18-7.26 (m, 1H), 7.38-7.5 (m, 2H),
7.81 (d, 1H), 7.88-7.96 (m, 1H), 8.16 (s, 1H), 8.17 (s,
1H), 8.4-8.5 (m, 1H), 9.34 (s, 1H)




-85- 20-35 M5 (ESI) HPLC Retention tine (mn) 464 (MtH 2.68 O /O The
fdl owi ng

2- [ 5- chl or 0- 2- (subst phenyi am no) - pyri m di n--yl am naj - N- sec- but yl - benzene-
sut fonami des are prepared from 2- (5chbro 2-

hl or o- pydmi di n- 4-yl am no) - N-sec- butyl - g genesul fonam de_and the
corresponding aniline follow ng the procedure of Exarrpl e 7A | of i# Expi No.
Rx Rf (soI vent) NIVR (400MHz) , 6 (ppm or I\/B CDCIr 62(t 314) 0. 88(d

3H), 1. 22- 1—29(m—2H— 23-4—0- 3522353 i (m
5H). 3.75] (n-jhexane:] (s. 3H), |6.40-6. 4 ?'“go‘fé 51?}8@5 . Miﬂ)“ﬁ‘rg%?? 22(m
AcOEt =1: 1){ 243, 7.3 47(m 21 Ms7580- 71.8DmeH 24)?-2%(113@&%551%%&@ 24 |
ai.zltét-?.zg?(m &H), 9.%7( s, 1H)3:z(1):0)230.18(() ]Z;'gl}ﬂ&g) gae(a(s%)ﬁsh rﬁ)gygdka 3H),
- Ll i Rt AR ned 6 571 vl
1H), AcOHt =3: L 98-7. IH, 7.214% {47152 (B

7.H230-7.64( , 7.83(m |2-|)I—|), 8. 201 TH) ﬁy??%%(@ﬂw7aﬁﬂ)9£§inﬁ1m(m
1H), 9.29( ¥'0.30 DVBO- d6: O. 61{;4)‘,3@2-&,,1@ 383‘645145(%9“) d 22084 29(
2H). (n-H : PH), i. 86l 214). 2.14-2.20(m fr

AcOEt =1: 1) 5H), 2. 507 67(m 2H), 3.06-3. 08(m 1H), 3.74(s, 3H),

4.32-4.36(m 1H) 6.46-6.48(m 1H), 6.63(d, IH, 7.17-7.21(m 1H),

; gg: ; 2(232 m 1h foﬂzwég 2%‘("6‘15 2 su%sl_tpﬁ.ited8 'p%gaglahi‘-[]?-(gpoban%i125%1&09130-pr:1|énw-ﬁyﬁmidine-
2.4-diamine are prepared from (2,5-Dichloro-pyrimidin-d-yl}-[2-{propane-1-sulfonyl)-phenyl]-
amine and the corresponding anlline following the procedure of Exampie 7A

0 N NH
SN Il!x
Vi
4]
ExpiN RX R¥ (soivent) | NMR (400MHz) , 5 (ppm)
o. . MS or Mp
CDCly 0.97(L3H), 1.72-1.82(m, 2H), 3.06-3.14(m,
26-1 058 | 6H), 3.87-3.88(m, 7H), 6.46(dd, 1H), 6.53(d, 1H), 7.24-
(ACOEY) | 7.28(m.1H), 7.30(s, 1H), 7.60-7.64(m, 1H), 7.94(dd,
['j 1H), 8.05(d. 1H), 8.15(s, 1H), 8.50(d, 1H), 8.40(s, 1H)
o

{MeOH: | 2H), 3.89(s, 3H), 6.47(d, 1H), 6.55(d, 1H), 7.36-
AcOEt=1:4} | 7.33(m, 1H), 7.62 (dd, 1H), 7.95(dd, 1H), 8.08(d, 1H),

P CDCly: 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,
q) 8.15(s, 1H),8.58(d, 1H), 9.41(s, 1H)

Ac




21-4 DVMBO-d6: 0.61(t, 3H), 0.87(d, 3H), 1.22-1.29(m 2H), 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 IH),
3.563.60(m 5H), 3.75(s, 3H), AcCEt=1:1) 3.93-3.96(m IH, 4.08-4.11(m
2H), 6A5-6.47(m 1H), 6.64(d, 1H), 7.18-7.22(m |IH), 7.43-7.46(m 2H),
7.80-7.82(m 2H), 8.17(s, 1H), 821(s.1H), &42- 8.44(7, 1 H), 9.31(s, 1 H
The foll ow ng

2- [ 5- ddor o- 2- (subst phenyl am no) - pyrt m di n- 4-yl am no] - N-i so- but yl - benzene-

sul f onam des—are—prepared-—++rom -

2- (5- ohl or|o- 2c S p | ng-di n- 44yl am no) { %'%8‘-95%3**)!-1‘48'e1h5z28“ﬁ'e2§*31|’f5§r?a6r¥1('&’e nd
the corredpdhdiijng anff | iine fol | ¢owi My!X he| PHoCBIUTAMAH)ELI D PEM7ANEFA- No.

RI' (solvent) NWR (40¢fHz), 9 ’pr{l_oﬂ;oH.Or MR 2tH) 956@5%%)@564—2& R, 6H,
TR W SRt Vel 1 (P 3%9%{%‘&%3867%%&
7.82-7.93(lm 3H), 8.TH(bs, 1H)] 8. 31(s. | tHH¥)6.568d3tsT.24-7.33n, 1H), 7282(ds, TH). H)
-87- 22-210. 30 |cDA 3™, 74(d, ij), 1.57} 719% mm),ébh(d A B214ls, my'be%qgnﬁgh)

2.76(m 2H), 3.88(s, . 4.55-4.56(m 1;9 o 57 ACOEt 23: 1)
6.62-6.65(m 1H). 7.24-7.28(m |2H) . 7.36FPe>® . 7.56-7.60(m _1H).
7.95-8.08(m 11-1), 810 8.14(fh 2H), 8§ szlasoso((rmmﬁd 94)913@&3@,82(me) 22-—3
DVBO- d6 : |0paZ([d, °'55- 1. 62( 221 H) | 2 ZnBSi), Dokadd, iy 24006 D) 2.

d, 6
3.10-3. 12(m_ 4H), 3.124J3. 76(m [7 t 46 ,
7.20-7.24Em 1112 1), 1 7?40-7?&@?# %%”)733%3% W‘ﬁ%uﬂ.ﬁ%&ﬂgg‘%m
ow 1H), 8. 16(%, 1H)Q. 17(s. [H). 8. 43/eS7us[H, 728,32 (m, TH), 7.62(dd, 1H),
7.94(dd, 1H), 8.02 (dd, 1H), 8.14(s, 1H), 8.59(d, 1H),

9.39(bs, 1H)

P CDCl;: 0.97(t, 3H) ,1.74-1.82(m, 2H), 1.86-1.98(m,
26-5 ¢/ ° 0.1 2H), 2.01-2.08(m, 2H), 2.25-2.37(m, 1H), 2.75 (ddd,
N

(ACOEY) | 2H), 3.10(ddd, 2H), 3.63-3.66(m, 2H), 3.88(s, 3H),
5.25-5.40(m, 1H), 5.40-5.58 (m, 1H), 6.48(dd, tH),
? | 8.57(d, 1H), 7.22-7.34 (m, 1H), 7.62(ddd, 1H), 7.93
- {d, 1H), 7.94 {dd, 1H), 8.02 {d, 1H), 8.14(s, 1H),
8.59(d, 1H), 9.40(m, 1H)

P CDCls: 0.97 (i, 3H), 1.77 (ddd, 2H), 2.00-1.85 (m, 4H),
268 ﬁj" MS 2.27-2.18(m, 1H), 2.72(ddd, 2H) 3.12-3.08 (m, 2H),

587 3.69-3.61(m, 2H), 3.58-3.46(m, 1H), 3.64 {t, 2H),
3.80(t, 2H), 3.88(s,3H), 5.56-5.46 (m, 1H), 6.47(dd,

1H), 6.55(d, 1H), 7.32-7.23 (m, 1H), 7.30(bs, 1H),
7.64-7.60(m, 1H), 7.94(dd, 1H), 8.02(d, 1H), 8.14(s,

N o 1H), 8.59(d, 1H), 9.40(s, 1H)

P CDCly: 0.98 (i, 3H), 1.46(bs, 6H) 1.82-1.73 (m, 2H),
26-7 @ﬁ’ MS | 2.17(s, 3H), 3.58-3.48(m, 1H), 2.95-2.84 {m, 2H),

587 3.12-3.08 {m, 2H), 3.90(s,3H), 6.48(dd, 1H), 6.52(d,
1H), 7.30-7.22 {m, 1H}, 7.31(bs, 1H}, 7.66-7.60(m,

/]:N]\ 1H), 7.95(dd, 1H), 8.06(d, 1H), 8.15(s, 1H), 8.59(d,
]

1H), 9.43(s, 1H)




9.32(s, 114) The follow ng 2-[5-chl oro-2-(substphenyl am no)-pyri mdin-4
yi am no] - N-(1-et hyl - propyl )- benzenesul fonam des are prepared from
2- (5-chf oro- 2- chbro-pyri m di n-4-yl am no) - N-( 1- et hyl -

propyl } benzenesuRonar ni de and the corresponding aniline follow ng the

h
procedure of Exanple 7A G N Expl No. Rx Rf; (solvent) NVR (400MHz), 8 (ppm
or Ms 23-1 DVsO-d6: 0.58(t, 6H), 1.14-1. 31?(m 4H), 1.58 2 O~ 0.46 1.68(m
2H), 1.87-1.96(rn, 2H), 2.12-2.22(m 2H), (I\/EC]—I 2. 18(s 3H), 2.57-2.65(m

21i), 2.86-2-9%
1H . 6. 63(

o
Z
N =T

r—tH——EHPEH 8- 7)—325¢ d,
H . 7.419(dd, 1H) )7.39-@%2%7@%]% iy 19G 5%3 "oH),
0 )

8.18(s, 1H28-820 ( 8.3p(mMH), |4 )31§ 09(rgH), é@&i@‘*(@ Ayt

GE)D, é 14 %.34 m 4( - 23(s, 3H)H5 52@2}&&3&5(&1 2 RSAIEHY) 6.47chd, 18), ees(gzs(ar(m
1H), .1 13.14(m ni{hexane: H#AH), .7 g,
1H), 7. 18] : N 1H), 7.41 1%’?Z§ 255 %7637%%7{@2%&7

8.12(s, 1H), 8. , . 8.43L8.44(m {1H) 7-85(dds\Hs, 807144)”*)2%1%5%@

0.59(t, 6 ) . . 0.]4M),8.438( ™) 1H), 2.08-2.15(m 1H),
2.32(s, 3 - 31 02(m 2H), 3.21-3.45(m 4H), 3.73(s, 3H),
6.02(dd, (7~ 1H), 7.16(dd, 1H), 7.27(d, 1H), 7.35-
7.45(m 1H), .18.10 (s 1H) 8.12 (s,

CDCly 0.97 (t, 3H), 1.17(d, 3H) 1.76 (ddd, 2H), 2.86-
2.81(m, 2H), 3.18-3.05(m, 6H), 3.74-3.67 (m, 2H),
3.86-3.78 (m, 2H), 3.89(s,3H), 6.47(dd, 1H), 6.55(d,
1H), 7.28-7.20(m, 1H), 7.34(bs, 1H), 7.64-7.60(m,
1H), 7.95(dd, 1H), 8.07(d, 1H), 8.15(s, 1H), 8.58(d,
1H), 9.41(s, 1H)

P CDCls: 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),
<j 517 | 4.48-4.39 (m, 1H), 6.46(dd, 1H), 6.55(d, 1H), 7.29-
7.21(m, 1H), 7.34{bs, 1H), 7.64-7.60(m, 1H), 7.95(dd,
[Nj 1H), 8.06(d, 1H), 8.15(s, 1H), B.58(d, 1H), 0.41(s, 1H)
o=< "
b
P CDCly: 0.98 {8, 34), 1.51 (s, BH), 1.82-1.72 {m, 1H),
26-11 0 MS | 213 (s, 3H), 3.12-3.08 (m, 2H), 3.26(s, 2H), 3.44 (t,
©/ 587 | 2H), 3.74(t, 2H), 3.88(s,3H), 5.56-5.46 (m, 1H),
N 6.45(dd, 1H), 6.51(d, 1H), 7.00(bs, 1H), 7.62-7.58 (m,
>E j 1H), 7.64-7.60(m, 1H), 7.83(d, 1H), 7.96{dd, 1H),
N

8.13(s, 1H), 8.62(d, 1H), 9.42(s, 1H)




1H), 8.45-8.55(m 1H), 9.38(s, 1H) 23-4 DMBO-d6: 0.60(t, 6H), 1.04(t, 3H),
1.17-1.35(m 4H), 0.41 1.78-1.83(m 1H), 2.10-2.15(m IH), 2.56-2.64(m
(MeOH: 2H), 2.913.01 (m 2H), 3.213.47(m 4H), 3.74(s, 3H), CH2Cl 2=1:4)
6.02(dd, 1 H), 6.18(d, 1H), 7.14-7.17(m 1H), 7.28(d, 1 H), 7.35-7.45(m 1
H, 7.77-7.82(m 2H), 8.11 (s, 1 H 8.12y(s, 1H), 8.45-8.55(m 1H), 9.38(s,
1H) 23-5 0.25 DVBO d6 : 0.58(t, 6H), 1.06-2.16(m i1H), 2.16(s, (n-hexane:
3H), 2.62-2.67(m |H, 2.81-2.94(m 2H), 3. 75(s 3H), AcCOEt=1:1)
3. 80-3. 89(m L r—6-41=644(m Irl), 6-
7.47(m 2K 77-7.82(my~ 2H) 8(s,| I 1H) ,
9.35(s, 1 ﬁ'?'1bn/50d 59 (t, 6H)M 1.1 Vb
: 561 (m {1H), |3.1 4H), 3. 72- T5I9 ([B.897HH), 54545238((dd1H)16i§33(dd6Hﬁ$59(d1 1H),
7.18-7.24 -7.5 (m 2H), 7| ) fg.p 3
(s.1H). 8 5| (m 1H), 5.5 e’%ii..?ﬁ)ﬁ ntf) 7980
(t, 6H), 1. .72-1.82 231H77Nﬁ§ 8167 rﬁ95@|db1“)23%31‘12”231 (m
4H), 2.32; 2.61 (m susté)m)zwa’(dzﬂ@&ﬁmﬂ-]; H), 2.75-2./82
(m 1H)), .75 (s, BH).4.84-4.91 (m 1H), '6,37 (dd,
11-1), 6.5 724 (m—1H 7.38. 7 26 -7 72.7 86 (Im
1H, 8 1p " B4-8. 45 (rﬁDP'ﬂhﬁ’g%%@‘(BB ”@%Hﬁ%&%@“-:
0.58 (t, | 2. MS- 2. [5B1), 268-2B3ls, 1H),G03-30%(mAH), 3.28(E2HL],
2H), 2.89 (t.5541- )3 89(s,3H), 5.45-5.38 (m, 1H), 6.53(dd, 1H), 6.59(d,
1H), 6.71-6.62 (m, 1H), 7.28-7.21 (m, 1H), 7.35(bs,
1H), 7.65-7.61(m, 1H), 7.95(dd, 1H), 8.08(d, 1H),
8.15(s, 1H), 8.58(d, 1H), 9.41(s, 1H)
P CDCliy: 0.98 (1, 3H), 1.65-1.74 {m, 3H), 2.00-1.86 (m,
26-14 ° MS 3H), 2.70-2.51(m, 1H), 3.13-3.08 (m, 4H), 3.29-3.27
559 (m. 2H), 3.89(s,3H), 5.46-5.37 (m, 1H), 6.53(dd, 1H),
\ 6.50(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), 8.56(d, 1H), 9.41(s, 1H)
N,
P CDCly: 0.99(1, 3H), 1.79-1.72 (m, 2H), 2.2 (1, 2H),
26-15 ° MS 2.98(t, 2H), 3.16-3.12 (m, 2H), 3.53(t, 2H), 3.67(t, 2H),
(\N 550 | 3.87(s,3H), 6.54(dd, 1H), 6.82 (d, 1H), 7.29-7.19 (m,
A 1H), 7.56(bs, 1H), 7.67-7.62(m, 1H), 7.96(dd, 1H),
he 8.07(d, 1H), 8.21(s, 1H), 8.58(dd, 1R), 9.46(s, 1H)
P CDCl,: 0.98 (t, 3H), 1.81-1.72 (m, 2H), 2.49 (1, 4H),
26-16 ° MS | 2.66 (i, 2H), 3.12-3.08(m, 2H), 3.18 {t, 2H), 3.74(t,
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, 1H), 7.62-7.57(m,
s 1H), 7.87(dd, 1H), 7.93(dd, 1H), 8.12(s, 1H), 8.62(d,
! 1H), 9.40(s, 1H)
D




3.76 (s, 3H), 4.09 (t, 1H). 6.45 (dd, IH. 6.64 (d, 1H), o 7.17-7.23 (m
1H), 7A1-7.52 (nn, 2H), 7.78 (d, 11-1), 7.81 (dd, IH, 8.18 (s, 1H; 8.19
(s, 1H), 8.36-8.46 (m 1H), 9.35 (s, 1H DVSO-d6 : 0.58 (t, 6H), 1.14-1.37
(m 411), 2.15 (s, 23-9 Ms 618 1H), 2.25-2.4 (m 4H), 2.45-2.55 (m 41-1),
2.68 it, 2H), | / 2.88-2.97 (m 1H). 3.7 (a, 3H), 4.07 (f, 11-1), 6.44
{dd, o 1H), 6.64 (d,1H), 7.15-7.23 (m 1H), 7.41-7.51 (m 2H), 7.7-7.84 (m
2H) , 8.12-8.22 (m 1 H) 8. 34- 8. 44 (ml H, 9.34 (s 1H) The foIIovving
2- [ 5- chi ofo=—2=fsubst—phenytant-no)=pydnid % Oi AN T30 St Yhs ez ene-
sul fonam ¢les ane prepared from %Db] 0 éﬁBH)‘ 1 2}% 7k dJ &
2- (5- chl of 8827 ¢M o- pyrf i n- 41 y| dfi¥ no) |- A% dbb &P $2 bRl ieSrl Yohaid-de dnd
t he corregpondi n%/a\ ng fol | pw rsg8t hej Joreox gy 404),cf 88EaM)H.52(dGAHY, 6.824pl No.
Rx Rt (solfvent MR\ 400MHz) , |S (ppm d
1.37-1.48{m 2H) ©~1-69-1.91 (n| 4H), 3,018'[);\%7&3? @’12?5 ?’ 9237 5% 74(m
1 H, 3.76(s, H), 6. 43- (n-hekane: 6. 45k 7-68:63(8, 160 7ePS(AdHIH). 802 1H), 22 ( 1y
1H), 7.41%{ AcOft=1:1) 7 47(m PH), 7. 76-372o?£6ma$&®11k8,9]471{581t1’)4(m 3H, KO0)
846(d, 1||}, (.\_rBIS, _|_|| P PVGO-—¢ \Jgg;agf_‘\)lﬂ 1W g_n R%Hls;)&h
2. 59- 1 0]46 2]62(m 1H)/3 60[ 3. 74(m G 1fiyt-r2fmy
4.36(m 1HRE-1&]46- 6 5. 6N, 1 ), 274916 4y 2.6§ 6249, 240 2 3P0 i)
7.41-7.44(m 2HK) 7. 77(m IH)559 8. 1260,5369&. ), 3.8 (24H) (s, (dd, HH), 6.51¢d,
8.40-8.42(m 1' ) (bs H) 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)
[\.j O
P CDCly: 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,
587 4H), 3.79-3.68 (m, 2H), 3.95(s,3H), 6.95(dd, 1H), 7.03
o (d, 1H), 7.32-7.28(m, 1H), 7.68-7.64 (m, 1H), 7.71(s,
O 1H), 7.97(dd, 1H), 8.22 (s, 1H), 8.39(d, 1H), 8.52(d,
o 1H), 9.46(s, 1H)
N\{
26-20 P CDCl: 0.97 (t, 3H), 1.82-1.73 (m, 2H), 3.12-3.08 (m,
0 MS 2H), 3.80-3.58(m, 8H), 3.94(s,3H), 6.94(dd, 1H), 7.02
546 (d, 1H), 7.32-7.28(m, 1H), 7.69-7.64 (m, 1H), 7.32-
o 7.28(m, 1H), 7.97(dd, 1H), 8.21 (s, 1H), 8.34(d, 1H),
O 8.52(d, 1H), 9.45(s, 1H)
L#]
B CDCls: 0.97 (t, 3H), 1.82-1.72 (m, 2H), 2.71 (t, 3H),
26-21 ¢(4 MS 3.05 (s, 2H), 3.10 {m, 2H), 3.18 (t, 4H), 3.88(s,3H),
615 4.17-4.08 (m, 1H), 6.47 (dd, 1H), 6.54 (d, 1H), 6.99-
[Nj 6.89(m, 1H), 7.28-7.24 (m, 1H), 7.31(bs, 1H), 7.65-
é; 7.60 (m, 1H), 7.32-7.28(m, 1H), 7.95(dd, 1H), 8.05 (d,
W 1H), 8.15(s, 1H), 8.59(d, 1H), 9.41(s, 1H)




24-3 0.46 CDCl 3: 1.45-1.75(m 6N),

1.94-2.06(m 6H),

2.29- 0-1 (MeOH:

2.37(m 1H), 3.21-3.56(m 4H), 3.72-3.81(m 1H), CHzZClel:4) 3.86(s, 3H),
4.55-4.65(m 1H), 4.90(d, 1H), 5.72(d, IH), 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) C ° ! N k p HN-NH o~ | Kx Expi Rx Ms NMR
(400MHz), 5 (ppn) No. DVBO-d6: 1.2-1.38 (m 4H), 1.4-1.65 (m 4H), 3.11
1y Coi e i ] (oo Bistle wfb A fs,5875’
1.98 (m 2H, 2. 2.%58- 2. pAI)(H§9(23H), 5.9635.82 (B, SHXW!IQdI-DH) 3.74
(s. ”;’Héé 1 2-74 8(2dd1 1 Fé{f.cn(@ 1ﬁ 7(3§-7 18 o 2y, 76257 g 41 HH M
E)D: 8.22 (s, i 1(E]|),ISJ’?' 4‘;? @‘B@% (d(?“)
5- Chl or o- \2- ( sU 9.43(s, 1H)
phenyl ) - NA—2— H—phenytd 1?”;“gi ”{ e 2,34 d,lifr"' Re a0
prepared firom ( m di n- 4-%%{ Q-Zbr%Bah@-(F'- £ fgrﬁflaﬂ'aﬁgnyl -
am ne and|tZA&3( i S f ol | oii(mg2H) He80%- Gl dite3.03-3.6% tamzHB 7 A
5568 3.19-3.17 (m, 44}, 3.87(s,3H), 6.48 (dd, 1H), 6.56(d,
1H), 7.30-7.23 (m, 2H), 7.62-7.58(m, 1H), 7.94(dd,
1H}, 8.00 (d, 1H), 8.14(s, 1H), 8.58(d, 1H}, 9.40(s,
1H)
CDCij: 0,98 (t, 3H), 1.81-1.72 (m, 2H), 2.03-1.91 (m,
26-24 MS 1H), 2.28-2.19 (m, 1H), 2.33 (s, 6H), 2.92-2.84 {m,
544 1H), 3.12-3.08 (m, 2H), 3.17(t, 1H), 3.35(ddd, 1H),
3.51-3.42 {m, 2H), 3.87 (s, 3H), 6.11 {dd, 1H), 6.14
(d,1H), 7.09 (s, 1H), 7.26-7.20(m, 1H), 7.60-7.56 (m,
1H), 7.85(d, 1H), 7.92(dd, 1H), 8.11(s, 1H), 8.38(d,
1H), 9.41(s, 1H)
CDCl;:; 0.98 (t, 3H), 1.82-1.71 {m, 2H}, 1.96-1.86 (m,
26-25 MS 1Hj), 2.33-2.20 {m, 1H), 2.51 (s, 1H), 3.17-3.08 (m,
§30 3H), 3.35-3.30 (m, 1H), 3.54-3.30 {m, 3H), 3.87 (s,
3H), 6.12 {dd, 1H), 6.18 (d,1H), 7.09 (s, 1H), 7.32-
7.21(m, 1H), 7.58 (dd, 1H), 7.85(d, 1H), 7.92(dd, 1H),
8.11(s, 1H), 8.64(d, 1H), 8.40(s, 1H)
CDCl,: 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
548 (m, 2H), 3.12-3.08 (m, 2H), 3.88 (s, 3H), 4.32 (bs,
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,
1H), 8.57(d, 1H), 9.42(s, 1H)




N ~p N il of i ax ExplN Rx Rf (solvent) NWVR (4DOMHz), 8 (ppm 0. MS
orMp CDCI3: 0.97(13H), 1.72-1.82(m 21-1), 3.08-3.14(m 26-1 ) " 0.58 6H),
3.87-3.89(m 7H), 6.46(dd, 1H), 6.53(d, 1H), 7.24- (AcCEt) 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, IH CDCl3: 0.98(t, . 1.85-1.68(m 21-1), 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 (MOCH:
2H), 3.69(s, 3H), 6.47(d, 1H) 6.55(d, iH), 7.36 r AcCEt-1:4) 7 33(m IH)
7.62 (dd, 79 8--06( by 8- 1BLe LH-8 B8 d: Dn\g
1H Ae -91- CDJi a: 1. 43- 1, ERGk U514t "Et"s?—'&?'%”-ﬂ'ﬂﬁﬁ%‘? 13
4H), 1.69-{262Z(|m . O8( 1S 2H) | 2H), -1 62MOM), 28367 2{m. 2H), 1.89 (d,
g.Hfl-g.gg m gtg ZEI)%;% (Ag %21?44910?(mlii(1)d§]712~2bﬁ ;?%53 33( m

, . S, , .

i H), 7.94(dd, |1 1H|, 8.14(s] 363@ 2%%(%‘*"‘&&@‘ g bggé
CDCla: 0.97(t, |3 1.45(d, 1H}, 1.68- 1mm7m(m.zHDzeeﬁse(m1lﬂ)2724(ﬂ!qm
2H), 2.91(ddd, |2 i), 3.46-B¢ ,Je.oz((é\%ﬁta).14gsﬁm-|)2k%o(dé-1%)9.?40@,2(m
1H), 3.88](s, 1H “1H, r | 6,[5y(d, 1H), 7.23-7.32 (m 1F).
7.62(dd, 1H), L
P CDCls: 0.97 (t, 3H), 1.88-1.66 (m, 3H), 2.05-1.987 (m,
26-28 0 MS 2H), 2.21-2.08 {m, 1H), 2.67-2.55 (m, 4H), 2.78-
517 2.71(m, 2H), 3.12-3.08 (m, 2H), 3.61 (d, 2H), 3.87
(s,3H), 6.47 (dd, 1H), 6.56 (d, 1H), 7.28-7.23 (m, 2H),
{ Z 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, TH)
P CDCla: 0.97 (t, 3H), 1.89-1.65 (m, 8H}, .03 (d, 2H),
26-29 ¢r 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
Q (dd, 1H), 6.56(d, 1H), 7.30-7.23 (m, 2H), 7.64-7.60(m,
1H), 7.84(dd, 1H), 7.99 (dd, 1H), 8.13(s, 1H), 8.80(dd,
(D 1H), 9.38 (s, 1H)
B 0.97 (t, 3H), 1.71-1.82 {m, 2H), 3.06-3.14 (m, 2H),
26-30 ° MS | 3.89 (s, 1H), 8.60 (ddd, 1H), 6.66 (dd, 1H), 7.25-7.30
451,453 | (m, 1H), 7.35 (br.s, 1H), 7,63 (dd, 1H), 7.95 (dd, 1H),
F 8.09-8.18 (m, 1H), 8.17 (s, 1H), 8.52 (dd, 1H), 9.42 {s,
1H). :
i 0.98 (1, 3H), 1.71-1.83 (m, 2H), 2.18 (s, 3H), 2.47-2.64
26-31 /ﬁj MS (m, 4H), 2.72-2.84 (m, 2H), 3.08-3.15 (m, 2H), 3.42-
(7 647, 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 (3, 1H), 7.22-
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, 1H).




Y 7.94(dd, 1H), 8.02 (dd. 1H), 8.14(s, 1H), 8.59(d, 1H), 9.39(bs, | H)
CDC13: 0. 97(t, 3H),1.71-1.82(m 2H), 1.86-i.98(m 26-5 , 0.1 2H),
2.01-2.08(m 2H), 2.25-2.37(m 1H), 2.75 (ddd, (AcOEt) 2H), 3.10(ddd, 2H),
3.63-3.66(m 2H), 3.88(s, 3H), N 5.25-5 40(m 1H), 5,40-5.58 (m 1H),
6.48(dd, 1H), 6.57(d, 1H), 7.22-7.34 (modH), 7.62(ddd, 1H), 7.93 026 (d,
1H),7.94 (dd, 1H), 8.02 (d, 1H), 8.14(s, 1H), 8.59(d, 1H), 9.40(m 1H)
CDCI 3: 0.97 (t, 3H), 1.77 (ddd, 2H), 2.00-1.85 (m 4H), 26-6 MS
:29,' g;- :2)) igg FE63:3L2|I:') , :2)) gi(?gd 2H) gmlﬁ 3. [OfoiRz, cBId)3, 5 (pPpfhY 0338(13193@ ©.5¢- ﬂﬂsoaH) "
. - . m ’ y )
6.47(dd, |1H), 16.55(d mgz ?323 ( 6*&%8(8?%3% %f Lo 1536 ?‘*g]o (h
1H), 7.94(dd, 1H) @d 10 125120t v g i 5 A 8 o
gD%33 916C8 (akbg@gé 363(325( -3H)2H)1 82-|% c7k(.r1H),2|El)l {s; 1Qﬁ734&ﬁﬂ-¥)177é28{,d 35?_0
m m p :
6.48(dd, 1H), d.52(d, 1 H), 7]30-7.22 #?%mﬁﬁ]‘g’%%é%? -E%ﬂ?d,-@?@@- “60( m
1 H), 7.9%(dd, {1 H), 8. 06(d 1{ H), 8 15(%1) 11-1), 8. 59(d 1 1H), 9.43(s, {1H)
Ac -93- D33 10- 97 (T, 3, 1 I, dr)mMHiéDbﬁaS] mh)0:98 15621 30 i€
2H), 3.18{3.09(m 6H), 3 68 8 b4 4&5 12 SOEH prl ‘&ba}?l% o
3.89(s, 3H\, 6.47(dd, 1H) @ 55( dN~ ﬁtb? 227‘(‘299“1) 345285 "mﬂ 24 B9 4H),
7.64-7.60(m O 3.45 (m; 2H), 3.77 (m; 4H9, 3.85 (s; 3H), 6.55 (dd;
- 1H); 6.79 (d; 1H), 7.24 (dd; TH). 7.52 (s; 1H), 7.64
oS {dd; 1H), 7.93 (d; 1H), 8.01 (s; 1H), 8.20 (s; 1H9, 9.42
{s; 1H).
26-34 m.p. 400MHz, CDCI3, 8 (ppm): 1.00 {s; 3H), 1.78 {m; 2H),
/@’a ™~ 232,9 2.83 (s; 3H), 3.03 {m; 2H), 3.12 (m; 2H), 3.38-3.60 {m;
O 8H), 3.88 (s; 3H), 6.56 (m; TH), 6.82 (d; 1H), 7.29 (m;
- 1H), 7.60 (s; 1H), 7.64 (m: 1H), 7.95 (d: 1H), 8.12 (s:
, 1H), 8.20 (s; 1H), 8.59 (d; TH), .50 (s; 1H).
26-35 m.p. 400MHz, CDCI3, 5 (ppm); 0.99 (1; 3H), 1.43 (m; 1H),
@ ™~ 197,3 | 1.83 (m; 2H), 1.77 (m; 2H), 1.90 (m; 2H), 2.70 {(m;
/O 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; TH), 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).
5636 ] mp. | 400MHz, CDCI3, 8 (ppm): 1.00 (& 3H), 1.78 (m; 2H),
/@’ ™ 1478 | 3.12 (m; 2H), 3.56 (m; 1H), 3.87 (s; 3H), 6.53 (dd;
/O* 1H), .80 (d; 1H), 7.30 (dd; 1H), 7.52 (s; 1H), 7.64 (m;
O 1H), 7.95 (dd; 1H), 8.08 (s; 1H), 8.20 (s; 1H), 8.60 (d:
1H), 9.48 (s; 1H).
26-37 i m.p. 500MHz, CBCI3, 5 (ppm): 0.96 (t; 3H), 1.70 (m; 2H),
° 1432 | 2.41 (m; 1H), 2.39 (m; 1H), 2.75 (s; 3H), 3.02 (m; 1H),
3.22 (m; 2H), 3.43 (d; 2H), 3.82 (s; 3H), 3.86 (m: 1H),
. 6.40 (dd: 1H), 6.94 (d; 1H), 7.34 (ddd; 1H), 7.47 (s;
\ 1H), 7.63 (ddd; 1H), 7.93 (dd; 1H), 8.18 (s; 1H), 8.51




1 H, 7.95(dd, 1H), 8.07(d, I H, 8.15(s. 1H), 8.58(d, N 1H), 9.41(s. 1H
cbcl 3: 0.97 (t, 3H), 1.17(d, 3H 1.76 (ddd, 2H), 2.88- 26-9 1 M5 2.81(m
2H), 3.18-3.05(m 6H), 3.74-3.67 (m 2H), 587 3.86-3.78 (m 2H).
3.89(s,3H), 6.47(dd, 1 H, 6.55(d, CN 1H), 7.29-720(m 1H), 7.34(bs, 1H),
7.64-7.60(m iH), 7.95(dd, 1H), 8.07(d,.gbd), 8.15(s, 1H), 8.58(d, 1 H),
9.41 (s, 1 H o lY CDC3: 0.97 (t, 3H, 1.76 (ddd, 2H), 2.86(d, 3H), 3.14-
26-10 / MS 3.05(m 2H), 3.13(t, 4H), 155 (t, 4H), 3.89(s,3H), 517 4.48-4.39
(m 1 H), {e74o6(dd,” IH), 6. 55(d] 1H), 7.1q@~ny- 2L 1H), 7.734(Ds,
1H).7.64-7.60(m 1H), 7.95(dd,| 1H), 8.i06(d, 1H), 8.15(s, 1H), 8.58(d. 1H),
9.41(s, 1K) ox=< CDC13: 0.98 {t, 3H). {1.51 (s, 6H), 1.82-1.72 (m 1H),

26-11 M5 3o i "
3. 74(t . 2H)‘26'3§. gg(sdgf—l) %6:53_ Zg:;f“m WthiMP&?ﬁLB a(@%) 180 f l-g[wo QWH)
1H) , 9364 PHEGEHS: 1) 2 %(sggf) omgs(m, %(dd

7.00(bs, 1H), T7.62-7.58
1H), N 8.13(s, [1H),/Bx62¢d, 1 ,9.42(<,38$|(§3Hﬁ6429941H)C®ED@1%06383(rri2H3|-|),

1.81-1, 71 3H) . L.H5-1. 84 26- 12 2 3.08
s , 5593((3,3H), L2y ”(%312' 7 o8m L@”%?Eij

(m 4H), B.28(d,
6.59(d, 1H), 6.71-6 .62 (m 1H, 7.28-7.1bh8(R(s 1) 8.23{spHpa54 (dj 1), o.
7.65-7.61(m 1#), 7.95(dd, 1H)| 8.08(d, 1K),

26-39 | mp. | 400MHz, CDCI3, 5 (ppm): 0.99 (t; 3H), 1.70-1,90 (m;
ﬁjf" 188.8 | 3H), 2.08 (m; 1H), 2.28 (s; 6H9, 2.83 (s; 1H), 3.00-
O*O 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; 1H), 7.59 (m;
2H), 7.93 (d; 1H), 8.19 (s; 1H), 8.60 (d; 1H), 9.42 (s;
1H).

The following 5-Chioro-N(substituted phenyl)}-N*{2-ethanesulfonyl-phenyl]-pyrimidine-2,4-
diamine are prepared from ({2,5-Dichloro-pyrimidin-4-yl}-{2-ethanesulfonyl-phenyl]-amine and
the comresponding aniline following the procedure of Exarnple 7A

DO

/0 HN N NH
~Ng b
4 \dj
O
Expl Rx Rf (soivent} | NMR {400MHz), & (ppm) or
No. or MS Retention time min. {HPLC)
P CDCls; 1.28(t,3H), 3.12-3.19(m, 6H), 3.87-3.89(m,

27-1 © 0.53 | 7H), 6.45(dd, 1H), 6.53(d,1H), 7.24-7.28(m, 1H),

(ACOEt) | 7.31(s, 1H), 7.60-7.64(m, 1H), 7.95(dd, 1H), 8.04(d,
[Nj 1H), 8.14(s, 1H), 8.58(d, 1H), 8.39(s, 1H)




8.15(s, 1H), 8.55(d, | H), 9.41(s, 1H NH2 CDC6: 0.98 (t, 3H). 1.81-1.71 (m
3H), 1.95-1.84 (m 26-13 M 3H), 2.68-2.63(m 1H), 3.123.08 (m 4H),
3.28(d, 2H), 1 559 3.89(s,3H), 5.455,38 (m 1H), 6.53(dd, 1H), 6.59(d, 1H),
6.71-6.62 (m 1H), 7.28-7.21 (m IM, 7.35(bs, 1H), 7.65-7.61(m IH),
7.95(dd, 1H), 8.08(d, 1H), 8.15(s, 1H), 1@ 58(d, 1H), 9.41(s, 1H NF~
CDCI 6: 0.98 (t, 3H), 1.85-1.74 (m 3H), 2°00-1.86 (m 26-14 NB 3H),
2.70-2.51(m 1H), 3.13-3.08 (m 4H), 3. 29 3.27 559 (m 2H), 3.89(s,3H),
5. 46- 5. 37 (f-m—tH)-—6-53{de—IH—N-6-59%t—tH—6-69-6-"56—m—tH—729-7. 19
(m 1H), 17.34(bs, 1H),o7.65-7/61(m 1H), 7.95(dd, 1H), 8.08(d,  1H),
8.15(s, 1HR7-24.58(d ;) 9.41(885 (M) Q338 : 0.99(t, 3H), 1.79-1.72 (m 2H),
2.92 (t, 2H), | 26-1 2.98(t,|2H), 3.16-3.12 (m 2H), 3.53(t, 2H), 3.67(|t,
2H), NJ|/ 5599 3.8 3H), 6.54(dd, IH), 6.82 (d IH), 7.29-7.19 (m 1H),
7.56(bs, IH), |7.67-7.62(m 1H); 7.96(dd, 1H), 8.07(d, 1H), 8.21(s, IH),
8.59(dd, 1H). |9.46(sT 1H) CDCl3: 0.98 |(t, 3H), 1.81-1.72 (m 2H), 2.49 (t,
4H) , 26-1?/ |\E1)52 66", 2H), B.123.08(m 2H), 3.18 (t, 2H), 174(t, 561
4H), 3.86(s, 3H), 6.&3(dd, 1H),|6.20(dd,| 1H). 6.26 (d, 1 H), 7.13(bs, 1 Hp),
7.25-7.211( 1 H, 7.62-757(m ___1H 7. 87(dd_1H) 7 93(dd1H) 8 12(4,
1H), 8.62(d, IN11i)j 9.40(s, LEBBOHES |&8F - 0.98 (t, 3H), 1.7&1.73 (m
2H), 2.49|@ra [4H), o~
/N
\W
587 (M+H) | 2.29
27-4 [j“‘
N
J
545 (M+H) | 2.59
275 ¢°\
[N
/80
545 (M+H) [ 2.45
276 @”’“
N
(J\f"
W,




26-17 / MB 2,66 (t, 2H), 2.94-2.92 (m 4H), 3.15-3.11(m 2H), w 518
3.76-3.73(m 4H), 3.88(s,3H), 6.52(dd, 1H), 6.82(d, o | 1H), 7.28-7.24 (m
1H), 7.57(bs, 1H), 7.25-7.21 (m 1H), 7.68-7.63(m 1H), 7.95(dd, 1H),
8.02(d, 1H), 8.20(s, 1H), 6.56(d, 1H), 9.41(s, 1H) CDC6: 0.97 (t, 3H),
1.81-1.72 (m 2H), 2.08-2.00 (m 26-18 MS 2H), 2.49 (t, 4H), 2.66 (t, 2H).
2.40 (t, 2H), 3.59 (t, 559 2H), 3.69(t,10H, 3.87(s,3H), 6.41 (dd. 1H),
6.51(d, o~ 1H), 7.29-7.25 (m 2H), 7.65-7.60(m 1 H), 7.95(dd, 1H), 8.05(d,
1H), 8.15(s. 1H). 8.56(d, 1H), 9.41(s. 1H CDCI3: 0.98 (t. 3H).1.82-1.73
(m 2H), 2.14[(s, 3H). [26-19 /[ 68 GD[2288 (m 2H), 3.55-3.45(m 2H),
3. 66- 3. 56| pay | 587 4F 3168 (m 4H), 3.95(s,3H), 6.95(dd, 1 H), 7.03

] H, 7/69-7.64 (m 1H), 7.71(s, 1H), 7.97(dd, 1HJ,

5

8.22 (s, |H), 8.39(d 8.52(d, N~|1H), 9.46(s, 1H) 26-20 CDCl 3: 0.97Y
(t, 3H, L.8211.73 H, 3.112-3.08 (im M5 2H), 3.80-3.58(m 8H),
3.94(s,3H), 6{94(dd, 1H). 7.02 / 546 (id, 1H) 7 32-7.28(m 1H), 7.69-7.64
(m 1H), [.32|o0 7° m 1H), 7,97(dd, iH), 8.21 (s, 1H) &34(d 1H),
8.52(d, 1HT—9745(s, ;7 1H—CDC6: g4§(ﬁ.,.§.|§ S35 1 82172 2H T2 71t
3H), 26-p1l 3.05 H, 310 (m 2H), 3.18 (t, 4H), 3.88(s,3H), 615
4.17-4.08 %7r’r? 1H), 7 (dd, 1H), 6.54¢((d, 1 6.99 6.89(m 1 H), 7.28-7.24
(mlH, ¥.31(bs, | , 7.65- [7.60 (m J1H). 7. 32-7.28(m 1H). 7.95(dd, 1H),
8.05 (d, 1H}, 8.1 , 1H), 8.59(d, 1H), 9.41(s, 1H) -96-
S
L |
600 (M+H) | 217
279 o~

o

HPLC condition

Column: YMC CombiScreen ODS-A (5um, 12nm), 50 x 4.6 mm LD.
Flow rate: 2.0 mlimin

Eluent A) TFA/water (0.1/100), B) TEA/acstonitrle {0.1/100)
Gradient: 5-100%B (0-5min)

Detaction: UV at 215nm

The following 5-Chloro-N*(substituted phenyl}-N*-{2-{propane-2-sulfony!)-phenyl]-pyrimidine-
2/4-diamine are prepared from {2,5-Dichloro-pyrimidin4-yi}-[2-(propane-2-sulfonyl)-phenyl]-
amine and the comesponding aniline following the procedure of Example 7A



CDCI3: 0.98 (t, 3H), 1.80-1.74 (m 2H), 3.12-3.08 (m 26-22 | M 2H),

3.45-3.42 (m 2H). 3.55-3.53 (m 2H), 3.87 (s, 530 2H), 3.89(s,3H),
5.98-5.89 (m 1 H), 6.44 (dd, 1 H), ON6.50(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, iH), B.57(d. 1H), O
9.43(s, 1H) CDA3: 0.97 (t, 3H), 1.10 (s 112 (s, 3H), 1.60- 26-23 M5
1.74(m 2H), 2.80-2.63 (m 5H). 3.12-3. o%;”?(m oH}, 558 3.19-3.17 (m 4H),
3.87(s,3H), 6.48 (dd, 1 H, 6.56(d, C1H, 7.30-7.23 (m 2H), 7.62-7.58(m
1H, 7.9 . 8 00 (d—1H) 8 8.59(d, 1H 9 40(s 1!
coal 3: 0. 9J%#‘PEI{ 3H), ot 1 73 Thvony | N%Rd%ﬂaﬁ'“é}lﬁé?ﬂ\m)"% 24 MB 1H),
2.28-2.19 (m ILH), 2.33 (s, 6H). opM82- PRewniontime BIM(ELE) 3. 12-3.08 (m 2H),
3.17(t, U)-—3135(ddd, 1H) Ni3 51-3 4P (s 6.11 (dd
1H), 6. 14 (d,fL H), 1.09-(s, I| H, 7.2 C‘?C&d(%(dfﬁiw?“'?é('?%k?ﬁ’gfiﬁq}
7.85(d, 1Hps-17] 92(d,IH), 8.11(sp.21H) 3@ 2622170 (i, 1), 391411@$m,zmomma3
0.98 (t, |3H), L.82-%71 (m 2H), - 8 3 (m
1H), 2.51 (s. IH), 3%17-3.08 (m(Aé%%g l@q” Top (64 E”BM@ s aroing: 20 (m
3H), 3.87 (s, N3HJ[ § 12 (dd,| 1H), 6.18 @1*#4)6597@0 ( 64(!2191)‘“4)77%827347 2h(m
1 H, 7.58 (dd, i H)3 5(d, |1 H), 7.9@6,ds), 7248 3H), (80851 kh.SH), T, (d8. 64 d,
1H), 9.4q(s, 1H) CDCI3:%0.98 (t, 3H), L.83 115§ 1 bl |
26-26 M5 [2H), P.16-2.02(m 2H), 2.53-2 5@'?'&%&5 "?-53?(5-9711%1%%-115&2‘#%,
3.12-3.04 (m pH), 3.88 (s, 3H), 4.32 (H:
P CDCis: 1.31(d, 6H), 2.64 (t, 2H), 2.68-2.77 {m, 4H),
28-2 ° MS 3.19(t, 4H), 3.17-3.28(m, 1H), 3.68(t, 2H), 3.88(s, 3H),
mfz 561, 6.48(dd, 1H), 6.55 {d, 1H), 7.23-7.32(m, 1H),
563 (M+1), | 7.62(ddd, 1H), 7.91(dd, 1H), 8.04(dd, 1H), B.12(s,
Q 1H), 8.60(d, 1H), 9.54(bs, 1H)
ﬁ - |
P COCly: 1.31(d, 6H), 3.12-3.14(m, 4H), 3.21-3.27(m,
283 ¢ 055 | 1H), 3.87-3.89(m, 7H), 6.46(dd, 1H), 6.53(d,1H), 7.23-
(AcOET) 7.27(m, 1H), 7.30{s, 1H), 7.59-7.64(m, 1H), 7.91(dd,
I:Nj 1H), 8.05(d, 1H), 8.14(s, TH), 8.60(d, 1H), 9.55(s, 1H) |
(o]
P CDClg: 1.32(d, 6H), 3.21-3.27(m, 1H), 4.00(s, 1H),
© 037 | 7.14(dd, 1H), 7.26-7.27(m, 1H), 7.29-7.33(m, 1H),
284 (ACOEt) | 7.64(s, 1H), 7.66-7.71(m, 1H), 7.95(dd, 1H), 8.10(s,
N 1H]), 8.21(s, 1H), 8.46(d, 1H), 8.50(s, 1H), 8.54(d,
\ 1H), 9.59(s, 1H)




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, 1 H), 8.57(4, 1 H), 9.42(s, 1 H CDd 3:
0.97 (t, 3H), 1.38-1.30 (m 1H). 1.49-1A0 (m 26-27 MB 2H), 1.70-1.62 (m
1H), 1.83-1.72 (m 2H), 1.89 (d, i i 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), 6.56 (s,
1H), 7.34-7.24 (m 2H), 7.64-7.60(m 1H 1937 94(dd. IH), 8 02 (d, 1H)),
8.14(s, 1H), 8,60(dd, 1H), 9.40(s, r+ | H) CDCI3: 0.97 (t, 3H). 1.88-1.65
(m 3H), 2.05-1.97 (m__ 26-28 \ | NS 2H), 2.21-2M8 (m_1H). 2.67-2.55 (
4H), 2.78f 517/2.71(h 2H), 3.{12-8908 ﬁPCEH)WdSB*é)ﬂ§H172@D2HB195'2@§(‘3H)
6.47 (dd, | bl | 6. SG T I, 1 2pc308 (o, 280.2.45 . 64, . ROUBTIr L0794 fid
1H, 7.9 (d.|1 . 13(s, |oH 1H), 97
(t, 3H), [L.89-1.65 (h 8H), 2.003 (d. 2#@9"?@"’2%%93‘}3%”1%&%%
2.68-2.58 (m WH) . 272 (Im 585 .>B4p7(s@rn,@mct§8ﬂpnﬁsmm)s?mw(mzr&,
3-87(3,3|‘l) 6. 47 (d 1H), 6.56(d, 1 H1H)773ﬂd3d Zl%fm(d@Hh).BBOgﬂ 1#1)60(m
14, 7.94(dd, |H, 7]99 (dd. M), 8.13{g % (g Sgé o 9- 39 (S, 1H)
0.97 (t, BH, [L. 71 2 (m 2H). 3.06- g>14S(HD H854B% "My 3. 89 (s,
IH), 6.60 (ddd 6 (dd,| 1H), 7.25-7.30 451 453 (m 1H), 7.35 (br|s,
1H), 7:63 (dd, T' (dd 1H), F 8/09-8.18 (m 1H), 8.17 (s, 1H), 8.p2
(dd, 1H),| 9 42 (s 1m 98 l(t, 3H . 1171-1.83 (m 2H). 2.18 (s, 3H),
2.47-2. 64 502 (M+H) | 2.84
28-6 ¢(
O
478 (M+H) | 4.53
28-7 @/"\
0""'*0
P CDCla: 1.31(d, 6H),1.51-1.42(m, 2H}, 1.67-1.53{(m,
28-8 0 MS 4H), 1.81-1.68(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,
’ 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),
O 8.12(s, 1H), 8.80(d, 1H), 9.55(s, 1H)
289 P CDCls: 1.26 (t, 3H), 1.31(d, 6H),1.74-1.68(m, 2H),
© MS 1.85-1.76(m, 4H), 2.08-1.98(m, 2H), 2.18-2.10(m,
585 | 2H), 2.67-2.58(m, 4H), 2.79-2.72(m, 2H), 3.24(sept,
! 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}, 8.12(s, 1H}, 8.60(d, 1H), 9.53(s, 1H)
O




MS (m 4H), 2.72-2.84 (m 2H), 3.08-3.15 (m 2H), 3.42- 26-31 Y 647, 647,649
3.54 (m 2H), 3.58-3.69 (m 2H), 3.84 (s, 3H), 3.94- 4.03 (m 2H), 6.A5-6.51
(m 1H), 6.78 (d, 1H), 722- 7.27 (m 1H), 7.60 (s, 1H), 7.67-7.74 (m 1H),
7.93- 7.97 (m 1H), 7.73 (d, IH), 8.02 (s, 1H), 8.54 (d, 1H), 9.33 (s, IH),
-98- 26-32 mp. 400MHz, CDC3, 5 (ppm): 0.98 (t; 3H), 1.55-1.90 (m " 139, 4
6H), 2.38 (s: 3H), 2.45-2.80 (m 6H), 3.194¢m 2H), 3.47 (m 2H), 3.84 (s;
3H), 6.54 (dd; 1 H), 6.79 (d; 1 H), 7.23 (dd; 1 H; 7.51 (s; 1 H), 7.64
(dd: 1 H),.7.92 (d: __1H, 8.00 (s. 1H), 8.19 (s: 1H, 8.57 (d: 1H. 9.41 (s:
1H). 26-33 mp.| 400MHz, CDCI 3, |5 (ppm) : | GPBE1B1(d. E4Hf.59-1.38mn. 2HH0-8¢1HE9ML 63, |4
6H), 2. 24 |@asn |H) 2.65 (M g, 3|04 «(amd, ), 2732 63 Bl 36 3B 3

3
(o 1 Toea i 2 Ot . 8 o oy 3B ey SRS Bllaa L T 45
9.42 (s; 1H). P. 400NMHE, CDCI 3, 1§)§1§ﬂﬁ§1H)173167%1§ﬂ 141].64-7.6 $ﬂ(1riri) aH) |

232,9 2.83 (s; , 3 (m 2KH), 3.12 [(ma1ddHH), @0@8-13) @Qso(de)e%ﬂIs,, 113 88 |('s;
3H), 6.56{(m 1 ~82 (d; 1Hf, 7.29 ()m H), 7.6 1H, 7.64 (m 1[H).
7.95 (d; 1H). 1H), 8.20 (s; [1H). 6.59 (d 1H) 9.50 (s; 1H).
26-35 mp| 400N S (ppm: 0.99 (t; 3H). 1.43 (m 1H), .i 197,3
1.63 (m J.@, , 1.90 (m 2H), 2.70 (m
P CDCl: 1.31(d, 6H), 2.15(s, 3H), 3.12(ddd, 4H),
28-11 0 MS 3.24(sept, 1H), 3.64 {t, 2H), 3.80(t, 2H), 3.89(s,
558 3H),6.47(dd, 1H),6.55(d, 1H),7.29-7.24(m,
N 1H),7.33(bs, 1H), 7.62(m, 1H),7.92(dd, 1H), 8.08(d,
E j 1H), 8.14(s, 1H), 8.60(d, 1H) 9.55(s, 1H)
)
Ac
P CDCly: 1.16, (¢, 3H), 1.31(d, 6H), 2.56-2.44(b, 2H),
28-12 ° MS 2.71-2.60 (m, 4H), 3.28-3.17{m, 5H), 3.88(s, 3H),
544 | 6.48(dd, 1H),6.58(d, 1H),7.30-7.22(m, 1H), 7.63-
7.58(m, 1H),7.90(dd, 1H), 8.01(d, 1H), 8.12(s, 1H),
(Nj 8.60(d, 1H) 9.54(s, 1H)
N

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,
J=2.52, 8.56),6.56(d, 1H, J=2.52),7.33-7.22(m, 1H),
7.64-7.58 (m, 1H),7.91(dd, 1H, J=8.05, 1.51), 8.01(d,
j 1H, J=8.56), 8.12(s, 1H), 8.61(d, 1H, J=7.55) 9.54(s,
1H)

P COClg. 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),
("g




v 3H, 6.55 (m 1 H), 6.80 (d;'" HH), 3,75 ), 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 mp. 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; 1 H), 6.80 (d; 1
H, 7.30 (dd; 1 H), 7.52 (s; 1 H, 7.64 (m 1H), 7.95 (dd; 1H). 8.08 (s;
1H), 8.20 (s; 1H), 8.60 (d; 1 H), 9.48-(18%-1 H). 26-37 MP. 500MHz, CDCI 3,
a (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. 3.22 (m 2H), 3.43 (d; 2H), 3.82 (s; 3H), 3.86
(m 1 H,| 6.40 (dd; jH), 6.94 (d; . [RORA: .t 6 B6.555.. 1457 (d, 84, J~168), 7. 63

(ddd; 1H) | 56493 (dd AlH)e” 8. 18] (s; ,z%z%agﬁ%m(adzoaﬂwga 4H @23%1"/&

400MHz '3, $ 1.00 (t .

2oty % 885’ m G4 2150 5o |10 St S0 ysntg 19y S g B30 0, 1
6.83 (m 2H), :ﬁ 7. : M)1Hl—l)—,252)75$3'(ﬂ?(m11l-l')|976£?&ﬁm(m 430/,HZ
8.15 (s; , 8 23 8. 4 (d; 1k s, ,
S 5 3,(58 H;%ﬁ)i a ( _ (wi?scﬂgh G; J_)&dé%ﬂ?@ §86)?3i’2( vy
2.28 (s; bHo, ;> 83 (8 '3.p0- oN 3.|24 @ﬁP(dsz)J %5%?564?;“!QH) 3.83 (s;
3H), 6.19}(dd; 3 (d, (dd; 1H), 7.50 (s; 1H), 7.59 (m
2H), 7.93 e;ﬁ'u\ 819 {5 4 - ng

§ : .
5-Ch|oro-ﬂ§-gsubst|tu ed pheny ) - WA2- et

: d
5 MS 1.98(m, 2H), 2.3%—2?25(m, m}, 2.75(m, 2H),
559 3.24(sept, 1H), 3.65(d, 2H), 3.88(s, 3H), 5.30 (bs,
1H), 5.48(bs, 1H), 6.48(dd, 1H, J=2.51, 8.56), 6.56(d,

1H, J=2.52), 7.33-7.24(m, 1H), 7.62 (m, 1H), 7.91(dd,
1H, J=1.51, 8.06), 8.03(dd, 1H, J=3.02, 8.56), 8.13(s,
N o 1H), 8.60(d, 1H, J=8.57), 9.54(s, 1H)
P CDCl;: 1.31 (d, 6H, J=7.08), 1.46-1.43(m, 1H), 1.79-
28-16 0 MS 1.68(m, 2H), 2.08-1.99(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),

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), 8.13(s,
1H), 8.60(d, 1H, J=8.06) 9.53 (s, 1H)

EOHP _
2817 : P CDCls: 1.31 {d, 6H, J=6.96), 2.18-2.12(m, 2H},
0

MS 3.24(sept, 1H),3.37-3.32(m, 2H}, 3.38(s, 3H), 3.43(d,
532 1H, J=8.56), 3.51(dd, 1H, J=5.04, 10.6), 3.87(s, 3H),

N 4.17--4.09 {m,1H) 6.13 (dd, 1H, J=2.51,
( E 8.56),6.16(d, 1H, J=2.52),7.08(bs, 1H},7.31-7.21(m,
0\ 1H), 7.60-7.56 {m, 1H),7.85(d, 1H, J=8.56), 7.89(dd,

1H, J=1.51, 8.06), 8.10(s, 1H), 8.65(d, 1H, J=9.06)
9.54 (s, 1H)




diam ne are prepared from
(2, 5-Di chl oro-pydm di n-4-yl }[ 2- et hanesul f onyl - pheny4-am ne and the
correspondi ng aniline follow ng the procedure of Exanple 7A ci n /nss bz
Expi 1*4 NH O Rx Rf (solvent) NWR (400MHz), & (ppm) or No. or MS Retention
time mn, (HPLC) CDCI3: 1.28(t,3H), 3.12-3.19(m BH), 3.87-3.89(m 27-11 O
0.53 7H), 6.45(dd, iH), 6.53(d,1H), 7.24406.-28(m 1H), (AcCEt) 7.31(s, 1 H),
7.60-7.64(m 1 H), 7.95(dd, 1 H), 8.04(d, IH, 8.14(s, 1H), 8.58(d, 1H),
9.39(s, 1H) -100- 27-2 585 (M+H) 2.38 486 (MtH) 3.07 27-3 + u~l ry'i LNJ
587 (MrH)| 2. 29 27-4 54; (MtH) 2.59 04 CORIE-1B 1N 6HYED.054 5.82-VFB)m, 2HY 8.0827 6
0 o

0-~. 28-18 MS 1.99(m, 2H),2.96-2.87(m, 2H), 3.24(sept, 1H), 3.41-
546 3.33(m, 1H), 3.40(s, 3H),3.51-3.42(m, 2H), 3.87(s,
3H), 6.49(dd, 1H, J=2.52, 9.07),6.57(d, 1H,
J=2.52),7.32-7.22(m, 1H), 7.64-7.60 (m, 1H),7.91(dd,
1H,), 8.00(dd, 1H, J=3.02, 9.06), 8.12(s, 1H), 8.60(d,
1H, J=8.56) 9.53 (s, 1H)

0.33 | CDCly 1.3 (d, 6H, J=7.05), 1.82-1.70{m, 2H), 2.08-
(ACOE) | 1.99(m, 2H),2.96-2.87(m, 2H), 3.24(sept, 1H), 3.41-
3.33(m, 1H), 3.40(s, 3H),3.51-3.42(m, 2H), 3.87(s,
3H), 6.49(dd, 1H, J=2.52, 8.07),6.57(d, 1H,
J=2.52),7.32-7.22(m, 1H), 7.82(m, 1H),7.91(dd, 1H.),
8.00{dd, 1H, J=3.02, 9.06), 8.12(s, 1H), 8.60(d, 1H,
J=8.56) 9.53 (s, 1H)

o
\

28-19

CDCl,: 1.31 (d, 6H), 1.66-1.53(m, 2H), 2.10-2.07(m,
MS 2H),2.51 (s, 3H), 2.70-2.13(m, 1H),2.83-2.74(m, 2H),
544 3.24(Sept, 1H), 3.63-3.55(m, 2H), 3.87(s, 3H), 4.34-
4.25(m, 1H), 6.48(dd, 1H),8.56(d, 1H),7.34-7.24(m,
1H), 7.64-7.60(m, 1H),7.90(dd, 1H), 8.00(d, 1H),
8.12(s, 1H), 8.60{dd, 1H), 9.53(s, 1H)

o
\

28-20

O -0 O

\
£

CDCly: 1.30 (8, 3H),1.32 (5, 3H), 2.33-2.22(m, 1H),
28-21 0 MS 2.54(s, 3H), 3.37-3.20(m, 3H),3.57-3.44(m, 3H),

531 3.86(s, 3H), 6.12(dd, 1H).6.16(d, 1H),7.14-7.08(m,
1H), 7.30-7.20(m, 1H),7.65-7.58(m, 1H), 7.93-7.87(m,
1H,), 8.10(s, 1H), 8.64(d, 1H) 9.54 (s, 1H)

\E/Cz




N iN 545 (MrH) 2.45 27-8 600 (M+H)

~4 - 101 - 531 (M+H) 2.25 27-7 n i r
50 x

2.17 27-9 9 HPLC condition Colum: YMC Cornbi Screen ODS-A (Sum 12nm).
4.6 nmm1.D. Flowrate: 2.0 mlmn Eluent A) TFAl wster (0.11100), B)
TFAl acetonitrile (0.11100) G adient 5-100%8 (0-Smin) Detection: W at 215nm
The follow ng 5-Chl om N2- (substituted

phenyl) - N4-[ 2- (pr opane- 2-sui fonyl ) - pheny3pyri m di ne- 2, 4-di am ne are
prepared from (2,5-Di chl oro-pyrimdln-4-yl)-[2-(propane-2-sul fonyl)-phenyl J-
am ne and _the corresponding aniline follow ng the procedure of Exanple 7A ci

N HN ~ -
Ret enti on
(m

02-
ba. o2

Expi N

Rf _(sol

m n.

e

of)  CDC

vent) N
| s- mb 31
545

COGRONMAy. 31).6.32dp ). 81039 ,89m, N5

(el),2.80D. 18(%; B9; A34(3 ekyR. 06 b3ml196- 1. 98

3.20-3.16(m, 2H), 3.40-3.34(m, 1H),3.53-3.43(m, 2H),
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), 8.65(d, 1H) 9.54(s, 1H)

28-23

=

—Z
el

MS
545

CDCls 1.31 (s, 3H), 1.32 (s, 3H),3.05(s, 3H),
3.24(sept, 1H), 3.50-3.43(m, 4H),3.85(s, 2H), 3.89(s,
3H), 6.11(dd, 1H,) 6.43(dd, 1H),6.50(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)

28-24

OO

o
\

0.05
(ACOEYMe
OH=4/1)

CDCly: 1.30 (s, 3H), 1.32 (s, 3H), 1.92-1.83(m,
1H),2.17-1.95(m, 1H), 2.43-2.27(m, 2H),2.78-2.71(m,
4H), 3.15-2.97(m, 4H), 3.23-3.16(m, 4H),3.24(sept,
1H), 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), 8.12(s, 1H), 8.60(d, 1H) 9.54(s, 1H)

28-25

O

=

/N
/

=

o
A\

MS
600

CDCls: 1.30 (s, 3H), 1.32 (s, 3H), 1.80-1.70(m,
2H),2.01-1.93(m, 2H), 2.49-2.28(m, 12H),2.76-
2.62(m, 4H), 3.04-2.96(m, 4H), 3.16-3.05(m,
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), 7.66-
7.589(m, 1H),7.91(dd, 1H), 8.01(d, 1H), 8.12(s, 1H),
8.60(d, 1H) 9.53(s, 1H)




28-1 0.2 3H), 2.62-2.70 (m 1H), 3.11-3.13 (m 2H), 3.21-8.28 (AcOEt) (m
1H), 3.28 (m 2H), 3.88 8s, 3H), 5.41 (brs, IH, r 1 6.53 (d, 1H), 6.59 (d,
1H), 6.64 (brs, 1H), 7.28-7.34 (m 1H), 7.34 (s, 1 H, 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).
CDC6: 1.31(d, 8H), 2.64 (t, 2H), 2.68-2.77 (m 4H), 28-2 | ¢ M 3.19(t,
4H), 3.17-3.28(m 1 H), 3.68(t, 2H), 3.8808, 3H), nlz 561, 6.48(dd, 1H),-
6.55 (d, 1H), 7.23-7.32(m 1H), 563 (M-1). 7.62(ddd, 1H), 7.91(dd, 1H),
8.04(dd, IH), B.12(s, 1H), 8.60(d. 1H), 9.54(bs, 1H ON CDCl3: 1.31(d, OH),

3.12-3. 14{m 4l 28-3 0.%®CE: H)0 (5.3 N-2.(8 Bn2.58143 (8, 46(d |1
. 6.53(fIod L 2&(m 1 58 mllH,
|7_|?91(dd,(:|%1§2{|§_? -ﬁsgs, 11@‘9?&-3?:3@%3!5{9285(@% )733@%2@( e
1.32(d, 6H), 3 861 s, | B 35434300, H) $ 8‘8 84375 b1 ( m
1H), 7.29}7.33 ACOEt ) {2.988(88(m, 1H), 3.88(s 554) B.4BHAMH), 1S3,
7.95(dd, IH), B 23S potd oo 49371 ey, 90, L 0.
8.54(d, [N, i 1103- ( 1 m
oH), 1.9502. 05 ) 2H), ;15*97%1(?981'@%?%%1”)23 QHBEP%P 2H],
2.63- 2.78(m 1H), 3.71HROSRs.(H) 2H), 3.87(s, 3H),
6.47(dd, ILH), p1-7.28(th  1H), 7.61(ddd, 1H), 7.91(dd, I H),
8.00(dd, [H), 8.60(d, 1H, 9-53(bs, IH)
CDCla: 1.30(s, 3H), 1.32 (s, 3H), 1.82-1.73 (m, 1),
28-27 MS 1.97-1.84{m, 3H), 2.73-2.51 [m, 1H), 3.12(t, 2H),

559 3.31-3.20 (m, 3H), 3.90(s,3H), 5.46-5.37(m, 1H),
6.53(dd, 1H), 6.59(d, 1H), 6.68-6.62 {m, 1H), 7.28-

7.21 (m, 1H), 7.33(bs, 1H), 7.65-7.61(m, 1H), 7.92(dd,
1H), 8.08(d, 1H), 8.14(s, 1H), 8.60(c, TH), 9.55(s, 1H)

CDCly: 1.30(s, 3H), 1.32 (s, 3H), 1.82-1.73 (m, 1H),
28-28 0 MS 1.97-1.84(m, 3H), 2.73-2.51 (m, 1H), 3.12(t, 2H),
559 3.31-3.20 (m, 3H), 3.90(s,3H), 5.46-5.37(m, 1H),
6.53(dd, 1H), 6.59(d, 1H), 6.68-6.62 (m, 1H), 7.28-

N.
Q_ o 7.21 (m, 1H), 7.33(bs, 1H), 7.65-7.61(m, 1H), 7.92(dd,
X 1H), 8.08(d, 1H), 8.14(s, 1H), 8.60(d, 1H), 9.55(s, 1H)
N,
P COCl3: 1.31 (s, 3H), 1.33(s, 3H),2.92(t, 4H),
28-29 0 MS 3.28(sept, 1H) 3.73(t, 4H), 3.87(s,3H), 6.51(dd, 1H),
(\N b/ 413 6.82(d, 1H), 7.32-7.23 {m, 1H), 7.57(bs, 1H), 7.70-
l \) 7.64(m, 1H), 7.92(dd, 1H), 8.01(bs, 1H), 8.12(s, 1H),

8.60(d, 1H), 9.53(s, 1H)

P CDCly: 1.30 (s, 3M), 1.33(s, 3H), 3.25(sept, 1H) 3.60
28-30 © MS {bs,3H), 3.89(s, 3H), 6.59(s, 1H}, 7.27-7.18 (m,
/O

493 1H),7.61(dd, 1H), 7.83(bs, 1H), 7.90(dd, 1H), 8.15 (
s, 1H), 8.55(d, 1H), 9.55(s, 1H)




502 (MrH) 2.84 28-6 ~QJ 478 (MrH) 4.53 28-7 CDC(: 1.31(d, 6H),1.51-1.42(m
2H), 1.67-1.53(m 28-8 MS 4H), 1.81-1.68(m 2H), 1.96-1.89(m 2H), 2.47 °
599 2.36(m 1H), 2.57-2.54(m 4H), 2.69(dd, 2H)3,24(sept, 1H). 3.67(d, 1H),
3,87(s. 1H), 6.48 (dd, 1H), 6.56 (d, 1H), 7.31-7.21(m 1H), 7.63-7.59 (m
1H), 8.00(d, 1H), 8.12(s, | H), 8.60(d, 1H), 9.55(s, 1H 28-9 CDCI3: 1.26
(t, 3H), 1.31(d, 6H), 1.74-1.68(m 2H), -4odS 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(sept, N
1H 3.61(d, 2H) 3. 87(s 3H), 6.48(dd, 1H), 6.56 (d, 91K). 7.29-7.22 (m

I9H), 7.62 : ?9(’( dd, " IH), 7.9 ChH.31(& 6A K1 89-1 37, 219, PB{-Uss(h)

To——

NG 1K) i%&-@ﬁ Y e o ’2.é#sﬁfwﬂaﬁbiﬁzéﬁﬁ%ﬁﬁ-ﬁﬁm%ﬁ?@?@?ﬁ@”ﬁ fi
(4 1H)|, 3. 8% gt) 6. 1O(dfE  N| BAT(sEIDAEI(C. 1HY3.57(, 3.6 m

_ '2'1?8 ELD'H)Z’B(?'Sgléﬂd’ éH)l,Z(E AA0K.chsobHIH), B2ebDbddm, iy 69-7%@& 1%)
3.64 (t, pPH), 3.80(t, 2H), 3.89(s, 55&‘1%”65‘)729%"(15%}?% ”@fé%% '

IH),7.29-7.24(m CON- I H), 7.33(fos, 1H), |?58@(H) 1H), 7.92(dd, 1H). 8.08(d,

Dt

>
N
E ~o
=L
z
[

Expl _ Rx HPLC Mass (ESI)
No. ' Retention miz
fime {min)
3.30 545 (M+H)
291 @”\
9
2.82 : 627 (M+H)
o
20-2 ¢
3.07 587 (M+H)
20-3 Q/ o~
[N
A




1H), 8.14(s, 1H), 8.60(d, 1H) 9.55(s, 1H N Ac CDC13: 1.16, (t, 3H),
1.31(d, 6H), 2.56-2.44(b, 2H), 28-12 M5 2.71-2.60 (m 4H), 3.28-3.17(m
5H), 3.88(s, 3H), 544 6.48(dd, 1H),6.58(d, 1H),7.30-7.22(m 1H), 7.63
.58(m IH),7.90(dd, 1H), 8.01(d, 1H), 8.12(s, 1}i), N C 8.60(d, 1H)
.54(s, 1H CDCI3: 1.31(d, 6H, J=6.55),1.75 1.63(m 2H),2.00- 28 13 M5
.91(m 2H),2.37-2.27(m 1H),2.60 (t, 4H119=4.79), [ 601 2.74-2.59(m 2H),
.24(sept, 1H), 3.66 (d, 2H, N J=12.1), 3.75(t, 4H, J=4.53), 3.88(s, 3H),
.48(dd, 1H, 1 J=2.52, &56),6.56(d, 1H, - J=2.52),7.33-7.22(m 1H), 9
.64-7.59 (m 1H),7.91(dd, 1H, J=8.05,1-51),8.01(d, ~N% 1H, J=6.56),
.12(s, IH. 8.61(d, 1H, J=7.55) 9.54(s, | H -105- CDCI3: 1. 11 (d, 6H,
J=6.55), 1.31(4, 6H, J' 7.05), 28-14 M5 2.82-2.68(m 5H), 3.20-3.17(m 4H),
3.28-3.17(m 4/ 559 1H), 3.87(s, 3H), 6.48(dd, 1H, J=2.52, 8.56).6.56(d, I
H J=2.52),7.33-7.24(m 1H), 7.62-7.58(m @';i}\\\j.gO(dd, 1H, J=), 8.01(d,
' 0.

O~NOWEF O

1H, 8.56), 8,12(5, N 1H), 8.60(d, 1H, J=8.56 4(s, 1H) CDCI3: t31 (d,
6H, J=7.05), 1.97-1.85(m 2H), 2.17- 28-15 m 2H), 2.35-2.25(m 1H),
2.75(m 2H), 559 3.24(sept, 1H), 3.£5(d o2’ 3NBB(4H 3H), 5.30 (be, IH),
5.48(65, 1H), 6.48(dd, 1H, J=2.51, 8.56¢, 6i56(d, px :

/
&
Expl Rx HPLC Mass (ESI)
No. Retention m/z
time (min)

2.82 516 (M+H)
30-1 (:j’"‘\ _
2.65 557 (M+H)
. .
30-2 ¢(
C |
,80

250 557 (M+H)
30-3 E i -~
o

310 498 (M+H)

30-4 ™~

=7
B




1H, J=2.52), 7.33-7.21(m 1H), 7.62 (m 1H), 7.91(dd, 1H J=i.51, 8.06),
8.03(dd, 1H, J=3.02.8.56), 8.13(s, r2N o 1H), 6.60(d, 1 H J=8.57), 9.54(s,
1H CDCI3: 1.31 (d, 6H, J=7,06), 1.48-1.43(m 1H), 1.79- 28-16 M5 1.68(m
2H), 2.08-1.99(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), N 3.68(s, 3H), 6.49(dd, 1H, J=2.52, 8.56),6.57(d, 1H,
1 J=2.52),7.34-7.23(m |H), 7.64-7.60(m-41H),7.91(dd, Y 1H J=1.5i, 8.06).
8.02(dd, 1H, J=3.02, 9.06), 8.13(s, OH 1H), 8.60(d, IH, J=8,06) 9.53 (s,
1H) 28-17 CDCI3: 1.31 (d, 6H, J=6.96), 2.16-2.12(m 2H), M5 3.24(sept,

1H), 3. 37-3. 32(m 2H), . 39(s, BH) 238.43(d, 532 1H, Fa8(\wé), 3.51(dd, IH,
J=5,04, 10 g}) 3,87(s ~ N 417-4.09 (m 1H) 6.13 (dd, 1H, J=2.51,
8.56),6.1(63 1H. J=2. , 7.09(ps, IH),71.31-7.21(m O\ 1H), 7.60-7.56 (m
1H), 7.85(d, 1H, J=8.56 7.89(dd, 1H, |J=1.51, 8.06), 8.10(s. 1H), 8, 65(d,
1H, J=9. 06 9. 54( -106-; CDCI 3: 1.31 (d, 6H, J=7.05),1.82-1.70(m 2H),
2.08 28-18 Mp 1. 9\/rch 2H) 2. 9p- 2.87(mA 2H), 3.24(sept, 1H), 3.41- 1 - 546
3.33(m 1H, 3.4 (s ,3.51-B.42(m Al'Q, 3.87(s, N 3H), 6.49(dd, 1H,
J=2.52, 9{07), GS?(FIH 9 J=P.52p27.32-7.22(m |H) s57(M#y7.60 (m
1H), 7. 91( jg 1H,), e( dd, 1H, J=3.02, 9.06), 8.12(s, 1H), 8.60(d, 1~0 1
H, J=8.56 %%3 (s, 0.33 OCI3: 1.31 (d, 6H, J=7.05),1.82-1.70(m 2Hy,
2. 08-
M
O"'t o
N,
2.23 _ 612 (M+H)
30-7 dj”\
(:J
I
TR
\>S/ Rx
Expl Rx HPLC Mass (ESI)
No. Retention miz
tirne: {min}
3.15 423 (M+H)

31-1 ™~




28-19 1 (AcCEt) 1.99(m 2H),2.96-2.87(m 2H), 3.24(sept, 1H), 3.41- 1
3.33(m IH), 3.40(s, 3H),3.51-3.42(m 2H), 3.87(s, 3H), 6.49(dd, 1H, J=2.52,
9.07),6.57(d, 1H, 6 J=2.52),7.32-7.22(m | H), 7.62(m IH,7.91(dd, | H),
8.00(dd, 'H, J=102, 9.06), 8.12(s, 1H), 8.60(d, 1H, J=8.56) 9.53 (s, 1 H)
CDCl3: 1.31 (d, 6H), 1.66-1.53(m 2H), 2,10-2.01(m 28-20 M5 2H), 2.51 (s,
3H), 2.70-2.13(m 1H),2.83-2.74(m 2H), -15244 3, 24(Sept, 1H), 3.63-3.55(m
2H), 3.87(s, 3H), 4.34 N 4.25(m 1H), 6.48(dd, 1 H),6.56(d, I
H,7,34-7.24(m 1 H), 7.64-7.60(m 1 H),7.90(dd, 1 H), 8.00(d, 1 H),
8,12(s, IfH), 8.60(dd, 1H), 9.53(sz28dH) {ML CDCl 3: 1.3@09¢®*H38H), 1.32 (s, 3H),
2.33-2.22[m - 1H), M5 2./54(s, 3H), 3,37-3,20(m 3H),3.57-3.44(m 3H),
(

531 3.88(k. 3H), 6. 1H),l6. 16(d, I|H),7.14-7.08(m N 1 H), 7.30-7.20
1H),7.65-F.58(m 1 Bf, 7.93-7.]87(m 1M, ), 8.10(s, 1H), 8.64(d, 1H 9.54
1H -107-] cod 3: 1m§§](s. 3H),] 1.32 (s} 3H), 2.03-1.89(m 28-22 M5

S,

IH),2. 30-2.18(m 1 2.34(s, |6H),2.9642.83(m 1H), 545 3.29-3.16(m 2H),
3.40-3.34(m {H),3.858-3.43(m RRH), N 3.87(s, 3H),6.11(dd, 1H,) 6.13(dd,
1H), 7. 08(bs, —IF), 7-31-721(m 1T Hy,— 7 60-7-. 7. . ; :
1H),.8.10(s, IH), 8.66(d, 1H) 9.54(s, 1H CDC6: 1.31 (s, 3H. 1.32 (s,
3H), 3.05(s, 3H), 28-23 M5 3.24(sept. 1 H), 3.50-3.43(m 4H),3.85(s, 2H),

3.89(s. / 545 3H), 6.11(dd, 1HJ 6.43(dd, IT@’ 1H), 7. 31-
l
/0 HN NATH
ms/ e
(o)

dd,

Expl Rx M NMR (400MHiz) in CDCls, 5 (ppm)
No.
P 1.03 (s, 3H), 1.04(s, 3H),2.15(s, 3H), 2.32(sept, 1H)
321 0 5853 | 3.00(d, 2H) 3.10(t, 2H), 3.13(t, 2H), 3.64(t, 2H),3.79(t,
@ 2H), 3.89(s,3H), 6.45(dd, 1H), 6.55(d, 1H), 7.34-7.26
\ (m, 1H), 7.52(bs, tH), 7.64-7.60(m, 1H), 7.97(dd, 1H),
( j 8.07(d, TH), 8.15(s, 1H), 8.54(d, 1H), 9.32(s, 1H)
N
ke
347
322 @"“ 532 (M+H)
O




7.28(m 1H), 7.64-7.60(m 1 H),7.92(dd, 1 H), 8.09(d, | H), 8.13(s, | H),
8.58(d,1 H) 9.55(5, 1 H CND 11 0.05 CDC13: 1,30 (s, 3H), 1.32 (s. 3H),
1.92-1.83(m 28-24 - /| (AcOEVMe 1H),2.17-1.95(m 1H), 2.43-2.27(m
2H),2.79-2.71(m OH=411) 4H), 3.15-2.97(m 4H), 3.23-3.18(m 4H), 3. 24(sept,
1H), 3.87(s, 3H), 6.11(dd, 1H,) 6.47(dd, 1H).6.55(d, 1 H),7.33-7.23(m1 H),
7.63-7.59(m 1 H),7.95(dd, 1 H, ~ 8.01qes, 1H), 8.12(s, 1H), 8.60(d, 1H)
9$54(s, 1H \N CDC13: 1.30 (s, 3H), 1.32 (s, 3H), 1.80-1.70(m 28-25 -
M5 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 N 2H), 3. 24(seqt, \ ] 3 72-3.63(m 2H),
3.87(s, 3H),6.48(dd, 1H),6.55(d, IH),7.31-7. 7.66- 7.589(m
1H),7.91(dd, 1H), 8.01(d, 1H), m/l760(d 1 H 9.53(5, 1 H
-108- CDCI3: 1,30 (s, 3H), 1.32 (szggo\ - 2. 28-26 0 M5
4H),2.78-2.73(m 1H) 3. 00-2.86(m ?5 .20(m /573 3H), 3.54-2.45(m
IH), 3.73(dd, 1H),3,84-3.77(m 1H), 3 m 1H), 3.88(s, 3H),6.46(dd,
1H),6.53(d, (N 1H), 7 32-7.23(m 1H), 7931 1H), 7.63-7.52(m )H
1H), 7.91(dd, 1H), 8.04(d, 1H), 8.13(s, 1H), 60(d O0N1H 9.54(s, 1 H
. 2N 1 29 (o 2 1 [eXs] 72 . {
coce: 1.3 N A~ SNl A 7T Lo S Nﬂﬁ(MOMHz)inCDClg,S(ppm)

Na.

'; R

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 (1, 2H),3.80(t, 2H), 3.89(s,3H),
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),
8.14(s, 1H), 8.60(d, TH), 9.54(s, 1H)

b

544 (M+H) 3.5
33-2 N

/_\
A

Expl Rx HPLC Mass (ESI)
Na. Retention m/z
time {rmin)

PN 3.15 532 (M+H)
8
34-1 & ‘é




28-27 M5 1.97-1.84(m 3H), 2.73-2.51 (m 1 H), 3.12(t, 2H), 559 3.31-3.20
(m 3H), 3.90(s,3H), 5.46-5.37(m 1H), N 6.53(dd, 1 H), 6.59(d, 1 H),
6.68-6.62 (m 1 H), 7.28- 7.21 (m 1H), 7.33(bs, 1H), 7.6&7.61(m 1H),
7.92(dd, 1H), 8.08(d, 1H), 8.14(s, 1H), 8.60(d, 1H), 9.55(s, 1H) 01 M
CDCI3: 1.30(s, 3H), 1.32 (s, 3H), 1.82-1.73 (m 1H), 28-28 MS 1.97-1.84(m
3H), 2.73-2.51 (m 1H), 3.12(t, 2H), 55918.31-3.20 (m 3H), 3.90(s,3H),
5.46-5.37(m IH), N 6.53(dd, 1H), 6.59(d. 1H), 6.68-6.62 Cm 1H), 7.28 0
7.21 (m 1H), 7.33(bs, 1H), 7.65-7.61(m 1H), 7.92(dd, H 1 H), 8.08(d, 1
H, 8.14(¢,—I7H); 80( 933%(S.] TTH Xxi, CO&G&mH) 3T (S, 3H),
1.33(s, 3K, 2. 92(@&)9, MS 3.28(sept, 1H) 3.73(t, 4H), 3.87(s, 3HJ,
6.51(dd, 1Pf?| 41 7.32-7)23 (m 1H), 7.57(bs, 1H), 7.70- O
7.64(m 1H), 7.92(dd,§1 1(bs, 1H), 8.12(s, 1H), 8.60(d, 1H), 9.53(s,
1H) CDCI3{ 1.30 (s, 3H)! s, 3H), 3.25(sept, 1H) 3.80 28-30 M
(bs,3H), 3.89(s,_ 3H 6 59(s HH 7 24-7 18 (m 493 1H) 7 61(dd__IH)
7.83(bs, 1H), |7.90¢dd 5 3855 | 1H), 8.55(d, MMM 55(s, 1H) - 100-
CRCI 3: 1.384d| 6H), 1. 597 | 2H), 1(81-1.69(m 28-31 o MS IH), 1.87(d\
2H), 2.73{2.67(m 2H), p1(m 1HJ§, 445 3.37(s. 3H),3.61(d,
1H), 3.87($, 3H),6.49(dd, 7. 025(bs,| 1H), 7.28-7.23(m I H),7.64-7.59
3.32 546 (M+H)
0
34-4 /k/\/s/
o/
5 3.00 566 (M+H)
v O
@\ 287 552 (M+H)
[v]
34-6 /ﬁf,\é
Q
TEx MS | NMIR (400MHz), CDCll, & ppm
No
—r 1.05 {1, 3H), 1.69-1.78 (m, 2H), 2.86-2.95 (m, 1H),
A ING i MS 3.16-3.25 {m, 1H), 6.57-6.68 {m, 2H), 7.17 (dd, 1H),
‘@ @ “" | 435,436 |7.35-7.39 (m, 1H), 7.50 (dd, 1H), 8.13 (s, 1H), 8.16-
I 8.21 (m, 1H), 8.48 (d, 1H), 10.14 (s, 1H)
B 0.04 (3, 3H), 1.66-1.80 (m, 2H), 2.38 (s, 3H), 2.552.64
48| _ o™ . MS (m, 4H), 3.02-3.08 (m, 2H), 3.22-3.29 (m, 4H), 3.88 (s,
| a’f‘@ :jr“ 549, 551 | 3H), 6.55 (ddd, 1H), 6.60-6.66 (m, 1H), 7.13-7.18 (m,
I I 1H), 7.34 (br.s, 1H), 7.44 (d, 1H), 8.10 (s, 1H), 8.10-
("] 8.23 (m, 2H), 8.88 (s, 1H).
!




1H), 7.93-7.89(m 2H), 8.15(s, 1H), 8.57(dd, 1H) 9.56(s, 1H) Bl rc- S7 HK
N~ Expl Rx HPLC Mass (ESI) No. Retention mz time (mn) 3.30 546 ( MtH)
29-1 "QJ 2.82 627 (M+tH) 29-2 3.07 587 (MtH) 29-3 0 ~\o -110 - C( G p HN N
- " - ( NHExpl Rk HPLC Mass (ESI) No. Retention mz tinme (mn) 2.82
516 (M+H) 30-1 O CO 2.65 557 (MrH) 30-2

-1156 -

T
~ Rx
N
@
|
P ] DMSO-d6: 2.24 (s, 3H), 2.45-2.50 (m, 4H), 2.78 (3,
35.1 567 | 3H), 3.10-3.17 (m, 8H), 3.74-3.79 (m, 7H), 6.49 (dd,
M+]+ | 1H), 6.66 (d, 1H), 6.85-6.89 (m, 1H), 7.18 (d, 1H),
E:j 7.40 (d, 1H), 7.98-8.02 {m, 2H), 8.29 (br.d, 1H), 8.60-
8.66 (m, 1H), 11.17 (s, TH).
352 DMSO-d6: 2.24(s, 3H), 2.46-2.50(m, 4H), 2.79(d, 3H),
A 505 3.13-3.17(m, 4H), 3.78(s, 3H), 6.89(d, 1H), 6.87(dd,
IM+1]* | 1H), 7.07-7.17(m, 2H), 7.18-7.23(m, 2H), 7.54(d, 1H),
8.13(s, 1H), 8.45(s, 1H), 8.65-8.75(m, 1H), 9.04(s,
1H), 11.19(s, 1H) -

Example 36 {Int iates for Left anilines

36-1 P ration of Z-amino-N-methyi-ben ide

H
o 0 NH,
\f
H,0-THF H
o 92%

To a suspension of 16.3 g (100 mmol) of isatoic anhydride in 100mL of H,O is added
portionwise 100mL of 2N methylamine - tetrahydrofuran solution (200 mmol} at room
temperature. The reaction rixture is stimed for 1 hour and then extracted with AcOEt. The
organic layer is washed with H.O and brine, dried over Na,S0y, -and concentrated under



YC 2.50 557 (M+tH) 30-3 *~4 3.10 498 (MtH) 30-4 ~NI - 111 2.30 543 (M+H)
30-5 JN 2.52 557 (MtH) 30-6 n~1 N\1l 2.23 612 (M+tH) 30-7 -1 S/ N~Rx Expt
Rx HPLC Mass (ESI) No. Retention mz tine (mn) 3.15 423 (M+H) 31-1 -112-
2.62 490 (MrH) 31-2 -1 Co) C  HN N~NH

-116 -

reduced pressure to give 13.79 g of desired product, 2-amino-N-methyl-benzamide {92 mmol,
92%) as colorless solid.

NMR (400MHz, CDCI3, 48); 2.97 (d, 3H, J = 4,52 Hz), 5.49 (bs, 1H), 6.07 (bs, 1H), 6.64 {ddd,
1H, J = 8.04, 7.58, 1.0 Hz), 6.68 (dd, 1H, J = 8.32, 1.0 Hz), 7.20 (ddd, 1H, J = 8.32, 7.56, 1.52
Hz}, 7.29 (dd, 1H, J = 8.04, 1.52 Hz).

36-2
2-(2 5-Dichloro-pyrimidin-4-vilamino}-N-methyl-benzamide

€l D
N Cl
~
ro A L
: . 0 ci

H . KCO/DMF
75°C, 5h H

3%%

To a solution of 15.0 g (99.8 mmoi) of 2-amino-A-methyl-benzamide in DMF {300ml.) are added
2, 4, 5-trichloropyrimidine (23.8 g, 130 mmol) and potassium carbonate (17.9 g, 130 mmol). The
reaction mixture is stirred at 75°C for § hours, cooled to room temperature, and then poured into
H.C (800mL). The resulting precipitate is collected by a filtration followed by washing with 50%
aqueous CHzCN (200mL) and dried under reduced pressure (40°C, 10 hours) to give desired 2-
{2,5-dichloro-pyrimidin-4-yl-amino)-N-methyl-benzamide as ivory solid (26.4 g, 83.9 mmol,
89%;).

NMR (400MHz, DMSO-d6, 8). 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), 852 (d, 1H,J =
8.56 Hz) 8.80-8.90 {m, 1H), 12.18 [s, 1H).

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

36-3
2~({5-Bromo-2-chloro-pyrimidin-4-yvlamino)-N-methyl-benzamide
Br 3
l o



~O1 11t f Kx Expl R< M5 NMR (400Mz) in CDC19, S (ppm) No. 1.03 (s, 3H),
1.04(s, 3H),2i5(s, 3H), 2.32(sept, 1H 32-1 585.3 3.00(d, 2H) 3.10(t. 2H),
3.13(t, 2H), 3.64(t, 2H),3.79(t, 2H), 3.89(s,3H), 6.45(dd, 1 H, 6.55(d, 1
H, 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, 1H Ac 3.17 32-2 532 (M+H) |
O- -113- cr N ~50 HN NN, H Expi Rx MS NWR {400MHz) in CDCI3, 8 (ppn) No.
1.66-1.52 (m 2H), 1$2-1.73 (m 414), 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, 2WHR (BORBE DNESde, -2 61(ASERIA,230HHY, 1HE/S D054 HPH2) 77 S04, B4 (m 1
H, 7.52(bs, J-%g'a")aoe7 jﬁaz??ﬁ@ﬁEMHl.(/H)mzzl%(aqﬁgd%r\%ao% Pﬁ-(zﬁ”as%(s"%) 8. 14(s,

1 8. 60(d,
. ( FPé 87(m. 1 12.0(brs, 1H). RF: 046(n—Hexane AGOEt=7:3)

36-4
2-(2 5-Dichioro-pyrimidin-4-viamino}-N-ethvi-benzamide

B

N Cl

/\N

NMR (400MHz, CDCly, &): 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-chloro-pyrimidin-4-ylamino}-N-methyl-benzenesulfonamide

A suspension of 5-bromo-2,4-dichioropyrimidine (684 mg, 3.0 mmol) and 2-amino-N-methyl-
benzenesulfonamide (559 mg, 3.0 mmol) in N,N-dimethyifformamide (10 ml)} containing
potassium carbonaie (830 mg, 6.0 mmol) is stired at room temperature for 23 hours. Saturated
agueous ammenitm chioride 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 s purified by silica gel column chromatography (n-hexane -
ethyl acetate gradient) to atford the title compound as a slightly yellow solid.

TH-NMR {CDCl,), & (pprm): 2.67 (d, 3H), 4.79 (g, 1H), 7.26 (s, TH), 7.28 {ddd, 1H), 7.66 (ddd,
1H), 7.85 (dd, 1H), 8.37 {s, 1H), 8.48 (d, 1H), 9.52 (s, 1H). Rf {n-hexane : ethy! acetate = 10:3):
0.33.

According to the manner described above, the following compound is prepared.



rty ~o C~ Expl Rx HPLC Mass (ES1) No. Retention mz tinme (mn) 3.15 532

(MtH)

34-1 0~ - 114 3.34 558 (MrH) 34-2 0$ ~ | ~~"ga 3.35 546 (MH)

01 3.32 546 (MH) 34-4 0 | \ s~ 3.09 566 (MrH) 34-5 2.87 552 (M-H)
si Ex M5 NMR (400MHz), CDCI3, 6 ppm No 1.05 (1, 3H), 1.69-1-78 (m 2H),
2.86-2.95 (m 1 H), 34-7 Leo ~/ 'N~~ MS 3.16-3.25 (m 1H), 6.57-6.68

2H) ,
1H),

1.69-1.80 (m 2H), 2.38 (s, 3H), 2.55-2.64 348 xw M5 (m 4H), 3.02-
3.223.29 (m 4H), 3.88 (s,

2H),

36-6
2-{2 5-Dichloro-pyrimidin-4-ylamino}-N-methyl-benzenesulfonamide

nolﬂ N cl

\//
/
0

"H-NMR (400MHz, CDCls, 5);2.67(d, 3H),4.97-5.04(m, 1H), 7.29(ddd, 1H, J=7.54, 7.54, 1.0Hz),
7.66(ddd, 1R, J=7.93, 8.08, 1.48Hz),7.04(dd, 1H, J=8.04, 1.52Hz), 8.24{s, 1H), 8.51(dd, 1H
J=8.06, 1.0Hz), 9.64(brs, 1H). RF: 0.45 (n-Hexane: AcOEt=4:1).

36-7
2-(2 5-Dichloro-pyrimidin-4-ylamino}-N-isopropyl-benzenesulfonamide

B

Cl

A

34-3
34 6

(m

7.17 (dd, 1H), \ \ 435,436 7.35-7.3%{m 1H), 7.50 (dd, 1H), 6.13 (s,
8.16- 8.21 (m 1 H), 8.48 (d. IH), 10.14 (s, 1 H -~a 0.94 (t, 3H),
3.08 (m

To a solution of 2-amino-N-isopropyl-benzenesurfonamide {16.1g, 75.1mmael) in DMl {150mL} is
added sodium hydride (6.8g, 165.3mmol) portionwise at 0°C, After the mixture is stirred at room
temperature for one hour, 2, 4, 5-trichloropyrimidine (20.7g, 112.7mmol) is added at 0°C. After
further stiring at room temperature for 5 hrs, water is added and the mixture is extracted with
AcOEt three times. Organic layer Is washed with brine, dried over sodium sulfate and
evaporafed wunder reduced pressure. The residue is purified by silica gel column
chromatography (Hexane to Hexane:AcOEt=4:1} to afford the title compound as pale brown

solid (10.2g, 38%).

'H-NMR (400MHz, CDCly, 5);1.06(d, 6H), 3.43-3.53(m, 1H), 4.38(d,1H), 7.29(dd, 1H), 7.66(dd,

1H), 7.98(d, TH), 8.29(s, 1H), 8.51(d, 1H), 9.51(brs, 1H). RF: 0.45 (n-Hexane:AcOE=4:1)

The following compounds are prepared in the same manner described above.



o C\ 549,551 3H), 6.55 (ddd, IH), 6.60-6.66 (m iH, 7.13-7.18 (m 1H),
7.34 (bus, 1H), 7.44 (d, 1H), 8.10 (s. 1H), & 10- C) 8.23 (m 2H), 8.88 (s.
1H). -115- OHN *( NL g I~ C | DvsQd6: 2.24 (s, 3H), 2.45-2.50 (m
41-1), 2.78 (d, 35-1 567 3H), 3.10-3.17 (m 8H), 3.74-3.79 (m 7H), 6.49
(dd, [Mm+11+ 1H), 6.68 (d, IH, 6.85-6.89 (m IH, 7A8 (d, 1H), 740 (d,
11-1). 7.98-8.02 (m 2H), 8.29 (br.d, 1H198.60- 8.66 (m 1 H), 11.17 (s,
111-1). 35-2 DVBO-d6: 2.24(s, 3H), 2.46-2.50(m 41-1), 2.79(d, 31-1), \ 505
3.13-3.17(m 4H), 3.78(s, 3H), 6+69(d, 1H), 6.87(dd, [M+1)' 11-1),
7.07-7.17(m 2H), 7.19-7.23(m 2H), 7.54(% , 8.13(s, 1 H), 8.45(s, 1 H,
8.65-8.75(m i H), 9.04(s, 1H), 11. 19(sWEcanole 36 (Internediates for
Left anilines) 36-1 Preparation of 2ﬁare' < tyl - benzami de C(;f Mivq

%O THY $\ 0 92% To a suspensi on f"4$. 31g (100 Mol ) of isatoic anhydride
in 100mL of H20 is added portlonw sefl of 2N, nethyl am ne -
tetrahydrofuran solution (200 mmi) at r tenperature. The reaction
mxture is_stirred for 1 hour_and then extracted wt t. Th organic

|l ayer is hashéd with R2O and bf Rifegivedt) ij dyR0#EIMHE 28Bam) and concent r at ed
under -11b6g. or MS

36-8 \ 0.45 DMSO-d; 0.63(1, 6H), 0.86(d, 3H), 1.21-1.31(m, 2H},
{n-Hexane: | 3.02-3.12(m, 1H), 7.37(dd,1H), 7.71{dd, 1H), 7.85(d,
AcOE=4:1) | 1H), 7.85(d, 1H), 8.20(d, 1H), 8.56(s, 1H), 9.51(brs,
1H)

\ 0.46 | CDCls; 0.70(, 6H),1.23-1.45(m, 4H), 3.03-3.13(m,

36-9 /j (n-Hexane: | 1H), 4.27(d,1H), 7.27(dd, 1H), 7.65(dd, 1H), 7.95(d,

AcOEL=7:3} | 1H}, 8.29(s, 1H}, 8.52(d, 1H), 9.5%(brs, 1H}

36-10
Preparation of 2-(2-chloro-5-nit imidin-4-viamino)}-N-methyl-benzenesulfonamide:

2,4-Dichloro-5-nitro-pyrimidine (1.94 g, 10 'mmol} and 2-amino-N-methyl-benzenesulfonamide
(1.86 g, 10 mmol} are dissolved in CHCl; (30 mL). The reactiocn mixture Is 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). *H-NMR (400MHz, CDCly), & (ppm): 2.67 (d, 3H), 4.6-
4.7 (m, 2H), 7.41 (t, 1H), 7.7 {t, 1H), 8.04 (d, 1H), 8.15 (d, 1H), 9.21 {s, 1H), 11.2 (s, 1H).




reduced pressure to give 13.79 g of desired product,

2-am no- N- net hyl - benzam de (92 mmol, 92% as colorless solid. NVR (400MHz,
CDCl 3, 6): 2.97 (d, 3H, J = 4.52 Hz), 5.49 (bs, IH), 6.07 (bs, IH, 6.64
(ddd, 1H, J =8.04, 7.56, 1.0 Hz), 6.68 (dd, 1H, J =8.32, 1.0 Hz), 7.20
(ddd, 1H, J = 8.32, 7.56, 1.52 Hz), 7.29 (dd, i H J =8.04, 1.52 Hz). 36-2
2-(2,5-D whi oro-P-Ydm di n-4-vl am nol - N-ngbg1l- benzamde NO O IHS Cl
N-~Cr 19 1 I ~CO3IDAIF 75C, Sh S 89% To a solution of 15.0 g (99.8 mmuol)
of 2-am no- W net hyl - benzam de in DVF (300nL) are added 2, 4,
5-trichloropyrimdine (23.8 g, 130 mmol) d \ta55|un1carbonate (17.9 g.
“130 mul ). The reaction mxture |Is stirredfjat}75C for 5 hours, cooled to
roomtenperature, and then poured into F% ). The resulting
precipitate is collected by a fil tyath bl | owed by washing with 50%
aqueous CH3CN (200ni) and dri ed under.f~ #ced pressure (40C, 10 hours) to
gi ve desir.ed 2- (2 5-di chl or o- pydni di f1- 4 am no) - N- et hyl - ber zam de as
ivory solid (26.4 g, 88.9 nmol, 89%. 400MHz, DMBO-d6, S): 2.81 (d,

3H, = 4.52 ) n( (
o 56, 556 175 Py i‘fg’ %ﬁé %frg‘l’a“ 15’”'%"@?"6?@”"’%"}'6%@’693 B rﬁl,ngﬁﬁ A (d,
1H J 8.56 Hoimelylipynamida(dpmi). sodium hydrisie { 5489537 ppl) 'Sﬂewrnerﬂﬁa""%@ fiier
descri bed abostigingt 28, sitmlbmpymgimqapmum ranhal) 18 rae¢ieall Tek mixidke-i8 stirred at 0°C for
2- (5- Br ono- 2- V. t
(400MHz, Dwsogac;m”% QNJ‘L‘@]'%[%@T%J“ 1"%%% S %Hé' 'c%f'h;l' %‘Z%ﬁ%xgi‘
7.59(ddd, |H, am'ﬂ'mr“f@?“’"se m‘f"%%'m# \vaigr ang ﬁdfaste?“ﬂw'fth@%wﬂ@ i dd,
1H J-8. 05. 1. abmig Iaﬁhrﬁév(vas,hed isiith brine, dried over sodiurn sulfate, and evaporated in vacuo. The

residue is purified by silica gel column chromatography {(n-hexane - ethy! acetate gradienf) to

afford the title compound as ceolorless solids.

"H-NMR (CDCl,), 5 (ppm): 0.99 (&, 3H), 1.7 (d, 2H), 3.07-3.11 (m, 2H), 7.26 s, 1H), 7.32 (ddd,

1H), 7.73 (ddd, 1H), 7.95 (dd, 1H), 8.31 (s, 1H), 8.61 (dd, 1H), 9.94 (bs, 1H). Rf (n-hexane :

ethyl acefate = 3:1). 0.63

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

ExpiN Rx ldentification
0.
36-12 *H-NMR {CDC},), & (ppm): 1.35(d, 6H), 3.18-3.24(m,
/L 1H), 7.30-7.34(m, 1H), 7.70-7.75(m, 1H), 7.92{dd,
1H), 8.30(s, 1H), 8.83(d. 1H), 10.06(s, 1H). Rf 0.70:
{AcOEY)
36-13 P NMR (400MHz) in CDCl3, 8 {(ppm}: 1.29(t, 3H), 3.15(q,
1H), 7.31-7.35(m, 1H), 7.71-7.75(m, 1H), 7.96(dd,




8.81-8-87(m 11-1),12.0(brs, IH. Rf: 0.46 (n-Hexane: AcCEt=7:3). 36-4
2-(2.5-Dichloro-ovri mdln-4-vlam no)-N-ethyl-benzam de ~N NC NWR
(400MHz, CDCI3, 6): 1.28 (t, d=7.04, 3H), 3.48-3.57 (m 2H), 6.22 (br.
s,1H), 7.11-7.17 (m 1 H), 7.51 (dd, J=1.0, 8.04, 111-1), 7.53-7.61 (m
11H), 822(s 1H) 8.69-8.74 (m 1 H, 11.66 (br. s, 1 H. R : 0.60
(Hexane : AcOEt=1 :1). 36-5 Preparation of!-

2- (5- br omo- 2- t hl or o- pydm di n- 4- VI am no) - N- et hyI benzenesul fonam de Er N |
p FAl | N-G_Q A suspension_of 5-bromn-2 4-dichloropyrindine (684 ny, 3.0
mrol ) and J2- amilno- N-met hyl - beh¥@n83tfss WaffHE. E'@S@gﬁ‘ﬁ ). Gl ]) i n

N. N-di metHytformam’ de (10 m )" ¢pwedaEf.Ni ng potassium carbonate (830 ng, 6.0
mmol) is dtirred at roomtenpetature for 23 hours, Saturated _agueous
amoni um dhl orilde |'s added and|1-RE1-R§060 2hlet-PZ1.3H0 &d). RAP-6-50 Hi) land

SX_trgct ed téeﬁgd WitIf yl ag=ta@E33(EﬁhaHprnam?¢3(hamﬂq ?suma,jsgﬂ,d Wi th b_ric_neEjl
ried overf sodijum sul fate, an a esidug is purifie
by silicajgel dol umm chromatog %gﬁnghgﬁgga@ @/@Og% ﬁw EE@ ate grfadient) to
afford the titlle conpound as a Mé&tly yeIIow SO|Id 'H-NI\/R (coa,), 8
(ppm: 2. 67 (d; 37, 79 (T, 7.66 (ddd,

1H), 7.95|( 1 H), 8.7 (s, LH ’8’8’ © 1-11), N . R
(n-hexane :S%Eej"tshyl ao&g = 10['{34.("" Uﬂ)s?sg&ﬁg%({ﬂ' é%i‘l&ﬁ@gt@ Pnge#l?er descri bed
above, the folllowi ng conpound | $1)p3.€3icr1HH 10.02(g, 18)). R 3GACOEL)

2- (2. 5- D chtoro-ovrim di n-4-viam nod- NFmet hyl =bénzenesuat fonam d

Example 36-16 ,
- Synthesis of substituted amines which are commercially not available:

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

To a solution of 4-methoxyphenyl-boronic acid (500 mg, 3.29 mmodf) in toluene (5.2 mL) and
ethano! {1.3 mL), potassium carbonate (910 mg, 6.58 mmol), tetrakis(triphenylphosphine)-
patladium {228.1 mg, 0.099 mmol) and 4-bromo-1-methyl-2-nitrobenzense (711 mg, 3.29 mmol)
are added and stirred at 100°C for 7 hours. The mixture is poured into water and extracted with
ethyf acetate two times. The organic layer is washed with water and then brine, dried over
magnesium sulfate, and evaporated in vacuo. The residue is purified with silica gel column
chromatography (n-hexane : ethyl acetate = 5 : 1) to afford the 4"-methoxy-4-methyl-3-nitro-
biphenyl as a yellow salid.

'H-NMR (&, ppm) : 2.62 (s, 3H), 3.86 (s, 3H), 7.02-6.98 (m, 2H), 7.37 (d, 1H), 7.54 (dd, 2H),
7.68 {dd, 1H), 8.18 {d, 1H). Rf (hexane : ethyi acetate = 3:1): 0.40.

A suspension of 4'-methoxy-4-methyl-3-nitrobiphenyl (630 mg, 2.95 mmol) and 10% palladium
on charcoal (63 mg, 0.059 mmol) in methanol (6 mL) is stirred under hydrogen atmosphere for
12 hours. Palladium catalyst is removed by filtration and the resulting solution is evaporated in

vacuo to afford the fitle compound.
TH-NMR (8, ppm) 1 2.20 (s, 3H), 3.84 (s, 3H), 6.87 (d, 1H), 6.8 (dd, 1H), 6.95 (d, 2H), 7.09 (d,
1H), 7.48 (d, 2H). Rf {n-hexane : ethyl acetate = 1:1): 0.50.




HHp HN N C 'H NWR (400Miz, CDClI 3, 8);2.67(d, 3H),4.97-5.04(m 1 H),
7.29(ddd, 1H, J=7.54, 7.54, 1.0Hz), 7.66(ddd, 1H, J=7.93, 8.08,

1.48Hz), 7.94(dd, 1H, J--8.04, 1.521-1z), 6.24(s, IH. 8,51(dd, 1H J=8.06,
1.0Hz), 9,64(brs, 1H). Rf: 0.45 (n-Hexane: AcOEt=4:1). 36-7 2-(2,5-Dick

| or a- ovri m di n-4- Nam no) - V-i sopropyl - benzenesul fonamde " ' + WA To a

sol ution of 2am no-N-i sopropyl - benzenesw1@dam de (16.1g, 75.1mmol) in DVL
(150nL.) is added sodium hydride (6.6g, 165.3mmvl) porlionwi se at 0C. After
the m xture is stirred at room tenperature for one hour, 2, 4,

5-trichl or opyfe eisditive of £2@ethig:3-nirbzbeizoineic (308 mapd 8@l matl),Ehutdddtagronylf ur t her

stirring at rﬁﬂ%@&{ ﬂé,‘if&% ofridl) iﬁoﬁg{;&o i) éth}laﬁniﬁ@&@éju%!‘é%ér%ﬂ%éwr eis

extracted wt ee t1nes. gani c er i s washed wth'brine, dried

over sodi um s(fi0faige2 Shamolpgridi (8. Sumerel® p e added ardsslirred at o r esi due i s
purified by sidmipe@tugibr BHoURTThe GG RIpAGERBIdYWatdriaXPdi@adisl Rk ameatiys OEt =4: 1)

to afford the C ound as pal rown . solid (10.2q9,. 38% . 'H N 400MHz,
Db, 5y 1. 06FerS e s B Yol Hotg Dy rign bl b gt flpenepir Ll c
1H), 7,98(d, amdevpporgedioyacuo. flHp resglusis purified Mh siliga gal chlurgn chiramatgarapRP(n-0. 45
(n- Hexane: Ac Ohdxafle :Jothylldt8tateG! 8 OMAd WoRIIBMEBEISE- At SbeRicFPaibaExileli-ddiRxlia BBd Manner
descri bed abovg. -%éel N HNoﬂlgw. I(E)xpl Rz Rf (solevgg't NVR (400|\/|§g‘), 8 (ppm
No. or M5 36- S CVYES it W.sglf’(t, 6H), 0.88(d, 3H), 1.21-1.31(m 2H), /
| Y (n-Hexane: HBNBR{(S pam) rh47|($1PH). 2.63 7%, ad), 3.#8-3.8F (n7. BHYU ;42 1d. TH), 7.5¢ (RIS THY,
AcCEt--4:1) 1kibs (df 1189 nexahd ; et £&L4ath = 1bH);,0.18. 56(s, 1H), 9, 51(brs,

The title compound is obtained by reduction with hydrogen over 10% paliadium on charcoal in

methanol solution.

Preparation of 4-{3-amino-4-methylphenvl}morpholine

To a solution of 4-bromo-1-methyl-2-nitrobenzene (225 mg, 1.04 mmol}, morpholine (125 n L,
1.25 mmol}), and cesium carbonate {474.4 mg, 1.46 mmol} in toluene, palladium diacetate (31.2
mg, 0.138 mmol) and 2-(di-t-butylphosphino)biphenyi (125 mg, 0.403 mmol} are added and
stimed at 100°C for 5 hours. After cooling, the mixture is filiered 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 aver magnesium sulfate, and evaporated in vacuo. The
residue is purified with silica gel column chromatography (n-hexane : ethyl acetate = 5: 1) to
afford 4-(4-methyl-3-nitrophenyl}morpholine as a yellow solid.

'H-NMR (4, 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, 1H). Rf (hexane : ethyl acetate = 5:1). 0.20.

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

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

37-1
Preparation of 1-(3-Methoxy-4-nitro-phenyi}~piperdin-4-of




1 H 0.46 CDClI3; 0.70(t, 6H),1.23-1.45(m 4H), 3.03-3.13(m 36-9 (n-Hexane:
1H), 427(d,1H), 7.27(dd. 1H), 7.65(dd, 1H), 7.98(d, AcCet=7:3) 1H), 8.29(s,
1H), 8.52(d, 1H), 9.59(brs, IH 36-10 Preparation of
2-(2-chloro-5-nitro-ovrimdin-4-vlam no)-N-nethyl -benzenesul f xiam de: N ~N
J, d O0O2,4-Dichloro-5-nitro-pyrl mdine 1 94 g, 10' nmol) and
2- am no- N- net hyl - benzenesul f onam de (1,'9 Yy, 10 mmol) are dissolved in
CHCI3 (30-mL.). The reaction mxture is heated at 61C for 2 h. The sol vent
is evaporated and the residue is washed with ether to give the title
product. Rf = 0.5 (n-hexane: ethyl acefs = 1:1). "H NWR (400MHz, CDCI 3), d
(ppm: 2.67 (d, 31-11), 4.6- 4.7 (m 2 41l (t, 1H, 7.7 (t, 1H), 8.04
(d, IH, 8.15 (d, 11-1), 9.21 (s, 1H), ? (s, 1H). 36-11 Preparation of
(2,5-Dichloro-ovrimdin-4-vl)-(2-(oroaane-|-sufonvi)-ahenv@ am ne -120- cl
No HNI N(cl To a solution of 2-(Propange-1-sulfonyl)-phenyl am ne (3.69qg,
18.5 mmol ) of N, N- di met hyl f or mami de (@), sodi um hydri de (1.48g, 37 mmol)
r

is added portionwi se at- 0OC. After sti g, 2,4,5-trichloropyrimdine
(2.1n, 18.5 mml) is added. The m xtu is stirred at OC for 30 m nutes
and is furthefo $dspdrSn of pigeRdii4lor ZIres, s Wil Pl pdssiam AftoRite aish ¢)@s idoyr at ed
aqueous  anmoRi NJRAdRtekH n‘i&midé &0 L) t 4iFigorb-S-njathiakye tnitrevbéhzevid @0ga RSl revdly BCt ed
twice wth etdudbd araieitimédat ridve tenpegban for 24h0ers. Mee maxkirecisl pwmdinbmataepndiﬂueed
over sodi um spiedipitate js cofirtteghhy WTWWG#&@QQOINMBM@@MW@%WQW €4 by

ye_ll in
Strora the o M’W %%’;@ﬂg‘;%“‘}*’ G TETTIR 20 RAER L 8 Sl
0 633(d 1H), 6.43(dd, 1H), 8.00(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 - N "H-NMR (400MHz, CDCl, &, ppm) :1.53-1.72(m, 2H), 1.80-
1.83(m, 44), 1.99-2.04{m, 2H), 2.24-2.31{m, 1H), 2.54-
°< 2.67(m, 4H), 3.03(dt, 2H), 3.84-3.89 (m, 2H), 3.95(s, 3H),

8.31(d, 1H), 6.42(dd, 1H), 8.01(d, 1H). Rf 0.54 (AcOE®)

373 o TH-NMR (400MHz, CDCls, 3, ppm) - 1.81-1.91(m, 2H), 1.99-
2.04(m, 2H), 2.38-2.48(m, 1H), 3.03(ddd, 2H), 3.91-3.98(m,
@o\ 2H), 3.95(s, 3H), 5.22-5.41(m, 1H), 5.40-5.53(m, 1H), 6.36(d,
1H). 6.43(dd, 1H), 8.00(d, 1H). RF 0.15 (AcOEY)




"HHNMR (CDCI3), 5 (ppm): 0.99 (t. 31-1), 1.77 (d, 2H), 3.07-3.11 (m 2H),
7.26 (s, 1 H, 7.32 (ddd, 1H), 7.73 (ddd, 1H), 7.95 (dd, 1H), 8.31 is, 1H},
8.61 (dd, 1H), 9.94 (bs, 1H). Rf (n-hexane : ethyl acetate = 3:1): 0.63
According to the manner descri bed above the foll ow ng compounds are
prepared. cr p HNN- C R'-' s /Jl 5 ExpIN Rx Identification 0 36-12
HNWR (CDA 3), 5 (ppm: 1.35(d, 6H), 3. 1@543' 24(m 1H), 7.30-7.34(m 1H),
7.70-7. 75(m 1H) 7.92(dd, 1H), 8. 30(5 1H), 8. 63(d, 1H), 10.06(s, IH. Rf
0. 70: (A 36-13 NMR- (400N 7L . n . _

1H), 7.31 4m 07, 71'7?" M
8. 60(d, 1LI) 9{92(s, 1H)o
2H), 2.49{2.55(m 1 36‘14j (E(
7.91(dd, H), 8. 1 H), coBd:1), .
0.99(t, 6H, 1721 0o(m 4H) 76282(m 1H), 726 36 15734(m 1H)
7.69-7.74 1H) , (dd, 1H)|, 830(3 1H), 8.62(d, 1H), 10.02(s, 1 Rf :
0.73 (AcC]ﬁt) _xarrp 36-16
LN
Ettyi{1-{3-mathoxy-d-nitro-phe
-pyrrolidin-3-yij-amine
375 Oy o0 H-NMR (400MHz, CDCl,, &, ppm) : 2.36(s, 3H), 2.52-2.57(m,
S 4H), 3.40-3.43{m, 4H), 3.95(s, 3H), 6.32(d, 1H, J=2.52H2),
o 6.43(dd, 1R, J=0.56, 2.52Hz), 7.99(d, 1H, J=9.08Hz). Rf 0.60
{(MeOH : CHxCl:=4:1).
@
1-{3-Mathaxy-4-nitro-phany!
yi-plperazine
376 Oy .0~ H-NMR (400MHz, CDCls, 8, ppm} : 1.10-1.19{m, 114}, 1.59-
2.18(m, 6H), 2.28(s,3H), 2.71-2.74{m, 1H), 2,88-2.91(m, 1H),
O 3.86-3.95 (m, 5H), 6.47-6.52(m, 2H), 7.97-8.00(m, 1H). Rf
0.65 (n-hexane: AcOEt=1:1)
N
3-{3-Methoxy-dnitro-phenaxymetiy
+ -methyl-piperiding
37-7 O 07 "H-NMR (400MHz, CDCls, 6, ppm) : 4.08(s,3H), 7.30(dd, 1H),
A 7.58(d, 1H), 8.05(d, 1H), 8.15(s, 1H), 8.87(s, 1H). Rf: 0.42
o._ (AcOEt)
/N
%




Preparation of 3-am no-4'-nethoxy-4-nethvl bi phenvl
4- met hoxyphenyl

et hanol

(1.3 ),

-boronic acid (500 ny,
pot assi um carbonate (910 ny,

tetrakis(tri phenyi phosphi ne) -
4-br ono- | - met hyl - 2- ni tr obenzene (711 ny, *3°29 ol )

3.29 mmol)

6. 58

palladlun1(228 1 no,

To a sol ution of

nmol ),
0.099 mml ) and
are ‘added and st

Synt hesi s of substituted am nes which are commercially not avail abl e:

in toluene (5.2 nL} and

irred

at 1 DO C for 7 hours. The m xture is poured Into water and extracted with
ethyl acetate two tines The o aaan Iaverejq mnqhed with water and then
brine, driled®ver ﬂa5°e5|un1sp @“ﬁ HZ H1ﬂﬂ V@l s, mﬂ' fe55elsi due
is purifigd wth siliga gel co % 3 P acet at e
=5 : 1) tlo affjord t ' neth é’ 5
solid. 'H|NWR ([6, ppm™ 2.62 7.37
(d, 1H, 7.54 (jdd, 2H 7.68 d, 1A@ 8 18 (d 1 FD Rf (hexane . et hyl
acetate =1{3:1): 0.4d. - A suspension of 4'-nethoxy-4-nethyl-3-nitrobiphenyl
(630 ng, 4.95 nmol) d 10% pall adium on charcoal (63 ng, 0.059 newl)) in
met hanol (|6 nmL)] is s red under hydrogen atnosphere for 12 hours.
Pal | adi umicat allyst ils penoved by f||trat|on and the resul ting solutlon IS
evapor at eq—+n—v he L] 6 pound 2.20
(s, 3H). 3.32° (s, 3&9"06 87 (d| R &0 )9 (d,
1H), 7.48{(d, 2H). R (nghexanpi, & g&’g@ 3 i tli on of
4- ( 3- ani n¢- 4- mgt hy| Feny032) - pi paiazsf@: {ipcar boxyl I'e adg t St er
-122- To 4 sol yti ont gt 4- net hy| - g nitro- ben20|c acid (300 ng, 2.76 Dl ),
N but oxycgr bonyl - pi perazine (B40 ng, 1.83 mml) in DW (3.0 nl),
triethyl am ne %300 3.59 nmmwl), TBTU (800 ny, 2.49 nmol) and FKﬂt
(270.5 ng,(1. 99 |mmtl A e added| and stirred at room tenperature for 24
hours. Thg m xture is gpured ipto water and extracted twice with ethyl
acet at e. T@eﬁ?uganﬁg |§y6| S | over
magnesi umjsul T gt e, “aifd evapor pj, ﬁﬁaHYQQ@sz ﬁ%g e29§OQUﬁhfg@g_mjth
silica gelf col yrm chpQmed ogr aph;yﬂ((m 1heme3gat(ﬁ\ym)aggi aggaﬁ-nam 3lgs t|o
af ford 4-(4-nethyl - B t robenz DY84) (nf) BRE BAZ i- 3@ (mCHH) %96/{s] 3H)AERZI(d, 1igrit)- but vyl
ester as & col ¢rles olid. . I-_-'ZZ)SHz) 6.42 (dd, 1H,J=9.6,25Hz ), 8.00 {d, 1H, J= 9.6
N
( ’
N
(o
37-11 0w O H-NMR (400MHz, DMSO-d6, CDCla, 8, ppm) : 1.90-1.79(m,
= 1H), 2.25-2.15 (m, 1H), 2.21 (s, 3H), 2.87-2.77 (m, 1H), 3.16
o {dd, 1H), 3.42-3.32 (m, 1H), 3.59-3.52 {m, 1H}, 3.67-3.61 (m,
1H), 3.91 (s, 3H), 6.13 (d, 1H), 6.24 (dd, 1H) ), 7.91 (dd, 1H)
Q
—
/




"H-NWMR (3, ppm) : 1.47 (s, 9H), 2.64 (a, 3H), 3.28-3.88 (m 8H), 7.42 (d, 1
H, 7.56 (dd, 1 H, 8.03 (d, IH. R (hexane : ethyl acetate = 10:1): 0.13.
The title conpound is obtained by reduction with hydrogen over 10% pal | adi um
on charcoal in nmethanol solution. Preparation of

4- ( 3-am no- 4net hyl phenyl ) - norohol i ne To a _sol uti on of

4- br onp- 1- et hyl - 2-ni t r obenzene (225 ng “ %504 nmoi ), norpholine (125 yr L,
1,25 mmol), and cesiun1carbonate (474 ng, 1.46 mol) in toluene, palladium

di acetate (31.2 —ng  0.139 (125
mg, 0.403 |8 aresg®led and 1@'%’- o ?3 bl i ng,
fﬁm he éé"gtéﬁ} ci | ayer

the m xturle is hltm %Qrem
poured intio watje racted8
i r|e over nagne5|un1sulfate ahd

is washed wth met nd then
evaporated i n vlacuo. [The re5|due |s purlfled with silica gel colum
chr omat ogrjaphy . ethyl acetate 5. 1) to afford
4-(4-methyf-3-nitro yl)-norpholine as a yellow solid. '"H NWVR (d, ppm
2.50 is, 3H), . (m 4141), 3.86-3.88(m 4H), 7.04 (dd, 1H), 7/ 21 (d,
1 H, 7.47 (d, (hexan¢ . ethyl acetate = 5:1): 0.20. The titfe
conpound i{s obtalned by\reductlon wth hydrogen over 10@6pal|adiun1on
char coal i37_1 thanmot—sotrutT o T ERGR iR o h 3 :
whi ch are [congr ¢ I W 241, 45;73 és@bﬁp@&@(alﬁﬂ F43(d, 1H) 8.04(d,
1- ( 3- Met hdxy- 4- i ooy, B 011s4AcbE 123- To To a suspension o
pi pari di n-{4- ol and potassium carbonate (3.88 g, 28 1) In
N, N- di met hyl f or 4- Fl uor o- 2- et hoxy-1| -nitro-benzene (4,09, 23
mmol ) is Jadded roomtenperature for 24 hours. The mxgture Is
poured I ntjo wat cipitate is collected by a filtration. [The
resul tingisoliog tuc at 50C to afford 1-(3-
nethoxy-4-n|trc-phen -pi peridlin-4-ol (5.23g) as yellow solids in 89%

yield. ' HHNWVR ([400Mz, CDCI3 5, pprr) - 1. 54(d 1H), 1.62-1.71(m 2H),

1.98-2.04 %7_1%”), r‘"Z'ﬁdd %

3.98-4.02(m 1H); 683(d, 1H) 53 33( ? { .3.04-2.94(m, 2H),
o~ 379-3 69(m 4H)397—388 (m, 2H), 3.95(s,3H), 6.32(d, 1H),

6.42(dd, 1H) 8.00(d, 1H). . Rf 0.10 (AcOEt)

37-15 on O TH-NMR (400MHz, CDCL): 1.08 (s, 3H),1.09(s, 3H), 2.66(,
A 4H),2.74 (sept, 1H), 3.41 {1, 4H), 3.95(s,3H), 6.32(d, 1H),
o~ 6.42(dd, 1H) 8.00(d, 1H). Rf 0.15 (AcOEt)




By repeating the procedures descri bed above using appropriate starting

materials and conditions the foll ow ng conpounds are obtained. Ex-No Rx
Identification 37-2 o ,,0 H NVR (400MHz, CDCb, d, ppnm) :1.53-1.72(m
1.80- 1.83(m 41-1), 1.99-2M4(m 2H), 2.24-2.31(m 1H), 2.54- 2.67(m

2H),
4K,

03(dt, 2H), 3.84-3.89 (m 2H). 3.95(s, 3H), E 6.31(d, 11-1), 6.42(dd, 1H),
01(d, 1H). Rf 0.54 (AcOEt) N 37-3 fo -HRRNNR (400MHz, CDC13, 6,
81-1.91(m 2H), 1.99- 204(m 2H), 2.38-2.48(m IH). 3.03(ddd, 21-1),

91-3.98(m__ 9 2H). 3.95(s. 3H)

L522541(mJ H_. 5.405.53(m 1 H)

3.
8.
1.
3.
6.38(d, 136 [6. 436d
3
2.
3.
1
9

do1 H), '-Bw‘(l@ (4OQM1H=‘9 CDRIa)F 1@‘*-1@ m@wt 060 97(% -
H), 1.88-1. 96( 37-¢ 0\ o |+
22-2.30(m 1 . 6652-97(m %)g %@ﬁﬁ% ie“@ 64§?((‘?n Hj H)
52-3.62(m 2 o3(s, 3H), ) 6. 00- 4.
H. Rf 0/65 (@-hexamg: AcOEt 1 1 Et W41- 131uo hoJ +n|boyf|e g
IOI|d1n3‘ﬁ am no 37- ,, O H( NI\/R (400|\/Hz CcDCl 3, 6, ppm : 2. 36(5'
2.52-2.57(m 3.43(m 4H) 3.95(s, 3H), 6.32(d, 1 H J=2.53
-~ 6.43(dd, , 2.52Hz), 7.99(d, 1H, J=9.08Hz). Rf 0.60 (M
CH2C12=4:1). ya-nl tnyhen yI :
- TH-NMR (400MHz, CDCly): 2.18-2.07 (m, 1H), 2.30-2.22 (m,
37-17 1H), 3.38(s, 3H), 3.56-3.44(m, 4H),3.95 (s, 3H), 4.13 (ddd,1H),
o~ 5.96(d, 1H), 6.12(dd, 1H) 8.03(d, 1H). Rf 0.30 (AcOEt)
N
37-18 Os O H-NMR {400MHz, CDCl): 1.46(s, 9H),1.81-1.68(m, 4H),
= 2.73(bs, 3H),3.07-2.97(m, 2H), 3.95(s,3H), 4.03-3.94 (m, 2H),
o 8.32(d, 1H), 6.43(ad, 1H) 8.00(d, 1H). Rf 0.55
{Hexane:AcOES)
M poc
37-19 Os. O TH-NMR (400MHz, CDCly): 3.60-3.57(m, 2H),3.68-3.85(m,
N 2H), 3.97(s, 3H),4.07(s, 2H), 6.17(bs, 1H), 6.26(d, 1H),
o~ 6.39(dd, 1H) 8.04(d, 1H). Rf 0.85 (AcOEt)
C
N ‘o

124
1H)

02(m
3H),

Hz),
oH :



11 . Wwu 37-6 00 o H-NVR (400MHz, CDCI 3, d, ppm : 1.10-1.19(m 1H), 1.59-
2.16(m 6H), 2.28(s,3H), 2.71-2.74(m 1H), 2.88-2.91(m IH). 3.86-3.95 (m
5H), 6.47-6.52(m 2H), 7.97-8.00(m 1H). Rf { 0.65 (n-hexane: AcCEt=1:1)

| u-taaCbap' na.enyt~palnme 37-7 0~"o H- NWR (400MHz, CDC's, 6, ppm :
4.08(s, 3H), 730(dd IH), 7.58(d, 1H), 8.05(d, 1H), 8,15(s, 1H), 6.67(s,
1H. Rf: 0.42 o'~ (AcCEt) LN -125- 37- *92§+NI\/R(400|\/H2 cbal,, d, ;

1.40 - 1.50 (m 2H), 1.55 1.69 (m 6H), 1.90 - 1.96 (m 2H), 2.45 - 2.53
(m 5H), 2.90 - 2,99 (m 2H. 3 90- 400Jm2H) 3.94 (s, 3H). 6.30 (d, 1H,
=, 2.5|F#£0 |6. 4lo\qud' 1H, J= HNHR 40 CPG4al 3.08(s %ﬂ@@(ddl-@')) By, 137-9
15 2.06 ((ALH) | 2. 30 (s ,3H) 3 34, aats 3'2L§2 » 6384, 1. 56-3. 34 (m

3H), 3.96|(s, 1H). o0-9d, 30%! M ( 146537 91 (d, 1H) 37-10 H NMR

(400MHz, ¢DCl, | 6, .230-248(m3H) 2.59 - 2.66 (m 1 H, 270 -
2.76 (m 1 H),12.85¥2.92 (m!1 H, 3.09 - 3.17 (m 1H), 3.30 - 3.34 (m

1H), 3.52[- 3.%8 ( H, 3.68/- 3.84 (m 3H), 3.87 - 3.91 (m 1H), 3.96 (s,
3H), 6.32](d, [H, gt 5Hz) 6| 42(dd, 1H J=9.86,2.5Hz),8.00(d, 4H J=9.]6 Hz)

37-21 NS TH-NMR {(400MHz, CDCla): 1.73-1.55 (m, 2H), 1.99-1.81 (m,

2H), 2.09(s, 3H),2.61-2.49 (m, 5H), 3.47(t, 2H),3.63(t, 2H),
o~ 3.99-3.89 (m, 3H), 3.95 (s, 3H), 6.32(d, 1H), 6.42(dd, 1H)
8.01(d, 1H) . Rf 0.10 (AcOEtMeOH=4:1)

3722 5 TH-NMR (400MHz, CDCls): 3.90(s, 3H), 3.98(s, 3H), 3.98 (s,
| 3H), 6.56(s, 1H), 7.59(s, TH) . Rf 0.605 (ACOEY)
i Ke)
/O
37-23 o O TH-NMR (400MHz, CDCh): 3.25-3.22 (m, 4H), 3.90-3.87 (m,
S 4H), 3.95(s, 3H), 6.48(s, 1H), 7.57(s, 1H) . Rf 0.060

o (He;cane:Ar.;OEFS;‘l)
0




C- 0 37-11 0 o H NVR (400MHz, DVBO-d6, CDCl,, 6, ppn) : 1.90-1.79(m IH),
2.25-2.15 (m IH), 2.21 (s, 3H), 2.87-2.77 (m | H), 3.16 o-1 (dd, 1H),
3.42-3.32 (m 1H), 3.59-3.52 (m 1H), 3.67-3.61 (m IH), 3.91 (s, 3H), 6.13
(d, 1H), 6.24 (dd, IH ), 7.91 (dd, 1H) N' - 126 37-12 O\ uo H NWR
(400MHz, CDCI3): 1,43-1.00(m 2H),1.95-1.81 (m 2H),2.94-2.17(m

2H) , 2. 96( s, 3H),3 27 (d, 2H), 3.35(s, 3f§93.97-3.90 (m 2H), 3.95(s, 3H),
6.30(d, 1 H), 6.42(dd, 1 H 8.00(d, 1 H) Rf o 25 (AcoEt) 37 13 o H NVR
(400MHz, Yo t14(t 3H) 2 At;m 7

H),
37-¢4 ™5 9 P . A }
279%503? H-NM?ZggOOp , c;gcﬁs moﬁ” 365% 5(% 6% *?Pbgs‘ %ri“'§ AC(E.Et)zH)C',\V

v"-‘*j

2.52-2.38[(m [H), 2 °53 (|m 3.79-3.69(m
4H),3.97-8,88 [m 2 .95(s.13 6 32(d, IH) " e 42(dd 1 H 8.00(qd, 1 H.
, Rf 0.10] (AcOEt).N 37-15 0\ H NVR (400MHz, CD%: 1.08 (s, 3H),1.09(s,

3H), 2.66{t, #H),2. sept, |1H). 3.41 (t, 4H), 3.95(s,3H), 6.32(d, |1H), a
6.42(dd, fH) 8 00(d,i4§ d.15 (AcOEt) ICN) h

3725 | o o TH-NMR (400MHz, GDCY): 1.09(t, 3H), 1.89(dd, 2H), 2.36(s,
N 3H), 2.55(t, 4H), 3.39(t, 4H), 4.03(t, 2H), 6.32(d, 1H), 6.42(dd,
ou_~_ | 1H), 7.98(d, 1H) . Rf 0.12 (ACOEtMeOH=9:1)

37-26 0w o *H-NMR (400MHz, CDCl): 1.36(s, 3H), 1.36 (5, 3H), 2.10 (s,
SN 2H), 2.17(s, 3H), 3.27-2.96 (m, 2H), 3.71 (d, 2H), 3.96 (s, 3H),
o 6.33(d, 1H), 6.43(dd, 1H), 8.02(d, 1H) . RF 0.10 (AcOEY)

37-27 NS H-NMR (400MHz, CDCl,): 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,

©/o/ 1H), 6.43(dd, 1H), 8.00(d, TH) . Rf 0.070(ACOEY)

37-28 Os. O "H-NMR (400MHz, CDCls): 1.16(d, 3H), 2.57(dd, 1H), 3.00-
N 2.89 (m, 4H), 3.18-3.11 (m, 1H), 3.75-3.68 (m, 2H),3.96 (s,
o 3H), 6.31(d, 1H), 6.43(dd, 1H), 8.01(d, 1H) . Rf 0.070 (AcOEt)




-127- 37-16 p~ra H NMR (400MHz, CDCf3): 1.91-1.81 (m 2H), 2.06-1.97(m
2H),2.48-2.40(m IH), 3.07-2.98(m 2H),3.97-3.93(m 2H), o 3.93(s,3H),
5.37-5.30(m 1H),5.55-5.43 (m 1H), 6.33(d, 1H), 6.43(dd, 1H) 8,00(d. | H).
Rf 0.10 (AcOEt) N r~No 0 o H NVR (400MHz, CDCl9): 2.18-2.07 (m 1 H),
2.30-2.22 (m 37-17 1H), 3.38(s, 3H), 3.56.3.44(m 4H),3.95 (s, 3H), 4.13
(ddd, IH). 5.96(d, 1H), 6.12(dd, 1H) 8.038& 1H). Rf 0.30 (AcCEt) O 37-18
O\ ,0 H NWVR (400MHz, CDCB): 1.46(s, 9H),1.81-1.68(m 4H), 2.73(bs,
3H),3,07-2.97(m 2H), 3.95(s. 3H). 4,033,094 (m 2H). 6.32(d_1 H), 6.43(dd,
1 H) 8.00(¢&7-24 IR ﬂ@@ﬂﬂ?} CRTIN 9.181, 3Hb2HFJNNRH AHNVHz ,

CDCl 3): 3]60-3 wErfL 3(m32F@§( . 2l), 3

5 24! hﬁ#ﬁ%‘%ﬂ@@zﬁ" "FQ) R R20 ffiog t)(AcoEt) CND

6.17(bs, H),
O- 128 37-20 Mz, CDC3): 3.08(s, 3H), 3.54(dd,

2H), 3. 67( did, BH), 4.05(s, 2H), 6.25(d, 1H), 6.38(dd,| IH
8.03(d, 1}H) Ov~0 37-21 0° "o H NMVR (400MHz, CDCl 3)[:

1.73-1.55{(m | .99 m 2H), 2.09(s, 3H),2.61-2.49 (m 5HX|3.47(t,
2H), 3, 63({, 2H 593, 89 (nﬁp 3H), 3.95 (s, 3H), 6.32(d, 1H), 6.42(dd, 1H

37-30 TH-NMR (400MHz, CDCly): 1.16(s, 3H), 1.18(s, 3H), 2.82(sept,
1H), 3.50-3.37(m, 4H), 3.77-3.65(m, 2H), 3.86-3.78(m, 2H),
3.96(s, 3H), 6.33(d, 1H), 6.43(dd, 1H), BO‘!(d 1H) . Rf 0.48

{AcOEt)

37-31 O O "H-NMR (400MHz, CDCls): 2.86(d, 3H), 3.48-3.45(m, 4H),
3.61-3.58(m, 4H), 3.96(s, 3H), 4.48-4.37 (m, 1H), 6.29(d, 1H),

©/o/ 6.40(dd, 1H), 8.01(d, 1H) . Rf 0.20 (ACOE!)

37-32 0w O "H-NMR (400MHz, CDCl,): 1.72-1.60(m, 2H), 2.06-1.97(m,
2H), 3.25-3.17 (d, 3H), 3.78-3.70(m, 2H), 3.95(s, 3H), 4.04-

i o 3.99(m, 1H), 6.33(d, 1H), 6.43(dd, 1H), 8.00(d, 1H) . Rf 0.20
(ACOEY)




8.01(d, 1H). Rf 0.10 (AcOEt: MeOH=4:1) CN 37-22 0~"0 H NMR (400MHz, CDCB):
3.90(s, 3H), 3.98(s, 3H), 3.98 (s, 3H), 6.56(s, 1H), 7.59(6, 1 H . Rf
0.605 (ACOEt) O 37-23 0 H NMR (400MHz, CDCI3): 3.25-3.22 (m 4H), 3.903.87
(m 4H), 3.95(s, 3H), 6.48(s, 1H). 7.57(s, 1H). Rf 0.060 o

(Hexane: ACOEt=5:1) ,0 C-~ -129- 37-24 ,0,-0 H NVR (400MHz, CDCI3): 2.37 (s,
3H), 2.61 (bs, 4H),3.27 (bs, 4H), 3.88 (d3t3H), 3.95(s, 3H), 6,48(s, 1H),
7.56(s, 1H). of Rf 0.10 (AcOEtMeOH=5:1) (N) 37-25 0.. 0 H-NI\/R(400M-I7
CDC13); 1.00¢r 3H 1 8a(dd oH) 2 36(s =N 3H) 2 55(t ’%39(t

4H), 4.03(|B733H), 6.@2¢0, 1 6’7&’2 WDMH% Cls): 4(8’ 12
(;?:GEt:IVBE]—h%]% 37-2 (0 wgi)z H. % j’%m %Eg(%g;’ %g g%%nf’a t) 61%" 70 (d,
oH), 3.96](s, 3H), (e Rf 0.10 (JAcCEt)

~IN1~ Ac 37-27]0 ' H . CDaI3): 1.16(s, 3H), 1.18 (s, 3H), 2 50(dd,
2H), 3.0242.47((m 2 d, 2H), 3.96 (s, 3H), 6.31(d, \ a~ 1H),

6.43(dd, 1H). 8.00(d,NlH). Rf D.070(AcOEt) 37-28 O\ .-o0 H NVR (400MHz
cbal 3): 1.]16(d, 3H),| 2. b7(dd,

( 3

|

H, 3.00- N2.89 (m 4H), 3.18-3.11 (m 1H),
3.75-3.68|(m 23H, , 6.31(d, 1H), 6.43(dd, 1H), 8.01(d, 1H), Rf

0.070 (AcQEt) L
37-34 Ou O "H-NMR (400MHz, CDCl,): 2.54-2.23 (m, 4H), 2.67 (t, 2H),
Sy 3.20-3.23(m, 2H), 3.74{t, 4H), 3.94(s, 3H), 6.07(d, 1H), 6.16
o (dd, 1H), B.00(d, 1H) . Rf 0.15 (AcOE1)

37-35 S "H-NMR (400MHz, COClg): 2.10-2.02 (m, 2H), 2.44(t, 2H),
N 3.56(dd, 2H), 3.71(t, 2H), 3.95(s, 3H), 4.19(t, 2H), 6.49(dd,

©/o/ | 1H), 6.55(d, 1H), 7.99(d, 1H) . RF 0.10 (ACOET)

37-36 On. o0 "H-NMR {400MHz, CDClg): 2.14(s, 3H), 3.87-3.34(m, 8H}), 3.99
SN (s, 3H), 7.01(dd, 1H), 7.16(d, 1H), 7.88(d, 1H) . Rf 0.25

o (Aoorsi)
0}




-130- 37-29 o0.. p H NVR (400MHz, CDCI3): 1.18(t, 3H), 2.40(dd, 2H), 3.47
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). Rf 0.20 (AcOEt) O- N 37-30 OW -0 1 H),
3.50-3.37(m 4H), .77-3.65(m 2H), 3.86-3.78(m 2H), o/ 3.96(s, 3H),
6.33(d, 1 H), 6.43(dd, 1 H), 8.01(d, 1 H . Rf 0.48 (AcOEt) (N) o=< 37-31
a H NVR (400MHz, CDCla): 2.86(d, 3H), 3-4%3.45(m 4H), O 3.61-3.58(m
4H), 3.96(s, 3H), 4.46.4.37 (m 1H), &9(d, 1H), \ o~ 6.40(dd, | H), 8.01
(d, 1 H ._Rf 0.20 (AcOEt) CN o= < 37-32 0~~0 H NMR (400MHz. CDCl a):
1. 72- 1. 60(@A7-32H) ) 20Q6:0t. 97(m R (480M¥4z, GDTH): 3.49-3.3 23),3@&355% 2H)
3.95(s, 3M), 4[{04- o~}3.99m ggdsésieaowdﬁ , 7.8 36 d-87¢. - RB. do(d, 1
. Rt 0]20 -131 A 1 NVR (400MHz, CDCI3). 1.53 (|s, 6H),
2.14(s, 3H), 3. 3.61—3 58(m 2H), 3.97-3.81(m 2H), 3.97 (4, 3H),
6.10 (d, |1 H)| 1 H,|8A5(d, 1 H. Rf 0.030 (AcOEt) N Ac 3%-34 0 o
'H NVR (4Q0NHz { 2.54-2.2B (m 4H), 2.67 (t, 2H), 3.293.23(m 4H),
3.74(t, 4H), 3 94(s,®, 6.07(d, 1 H), 6.16
37-38 On. O TH-NMR (400MHz, CDCl,): 1.17 (s, 3H), 1.19(s, 3H), 2.69 (,
Sw 4H), 3.06(s, 2H), 3.42 (t, 4H), 3.96(s, 3H),4.13(sept, 1H), 6.34
o~ {d, 1H), 6.44{dd, 1H), 6.90-6.79(m, 1H), 8.00(d 1H) . Rf 0.20
(ACOEH)
O
-
Ht>—
37-39 OO 'H-NMR (400MHz, CDCla): 1.44-1.34 (m, 2H),1.84-1.77 (m,
N 1H), 1.94-1.85 (m, 2H), 3.04-2.94 (m, 2H), 3.55 (t, 2H), 3.96-
i o~ 3.57(m, 2H), 3.95(s, 3H), 6.31(d, 1H), 6.42(dd, 1H), 8.00(d,
1H) . Rf 0.30 (ACOEt)
CP
OH
37-40 o 0" "H-NMR (400MHz, CDCl): 1.44-1.34 (m, 2H),1.84-1.77 (m,
N 1H), 1.94-1.85 (m, 2H), 3.04-2.94 (m, 2H), 3.55 {1, 2H), 3.96-
¢ro/ 3.57(m, 2H), 3.95(s, 3H), 6.31(d, 1H), 6.42(dd, 1H), 8.04(d,
1H) . Rf 0.45 (AcOEY)
Q
OH




(dd, 1 H), 8.00(d, 1 H . Rf 0.15 (AcCEt) c (0) 37-35 0~"0 H NVR (400Mz,
CDCb): 2.10-2.02 (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, oll 1H), 6.55(d, 1H), 7.99(d, 1H). Rf 0.10
(ACOEl) 37-36 ro H NVR (400MHz, CDC3): 2.14(s, 3H), 3.87-3.34(m 8H), 3.99
(s. 3H), 7.01(dd, 1 H. 7.16(d, 1 H), 7.88(d. 1 H . Rf 0.25 o-~ (AcCEt) O
N -132- 37-37 p~ ,p H NVR (400MHz, COC13333.49-3.37(m 2H), 3.88-3.55(m
6H), 3.99 (s, 3H), 7.00(dd, 1 H), 7.16(d, 1 H), 7.87(d, 1 H . R 0 0.50
(ACOEt) 0 -ti__ 37-38 p~ 0 I—I—NI\/F\’T(40R9Mi, CDgI a):5 1.#; )(4;,@ ?dg%ij);?l'bég(& 3H),
2.69 (t, [FB1[3.06(s,o2H), 3.HB-NMR (4a0Hz. GDOG(: .05 BH:{pHY7.03 7080, 6.34
(d, 'H), 6.44( Hd,Qﬁ *706. 90-6.%-@271 (ma1tho(-88 (LHH). 7R (9 18h 8.08 fhvititt )] 0 H~
37-39 O-N{ p ' Hf NVR (1400 020 A 1 34 (m 2H),1.84-1.77 (m 1 H),
1.94-1.85[(m PH),304<2.94 (m 2H), 3.55 (t, 2H), 3.96- 0 3.57(m 2H),
3.95(s, 3H), 6]31( H). 6.42(dd, 1H), &00(d, 1H) . Rf 0.30 (AcCEt) OH

37-42 o o TH-NMR (400MHz, CDCly) :2.34 (s, 3H), 2.55-2.37 {m, 4H),
e 3.86-3.38 (m, 4H), 4.00 (s, 3H), 7.13 (d, 1H). 7.66 (dd,
_~ | 1H).7.93 (d, 1H).
0 Rf: 0.30 {AcOEtMeOH=4:1)

O
(Nj
|
o o "H-NMR (400MHz, CDCly) : 2.43 (s, 3H), 2.74 (s, 6H),
3743 oy 7.91 (dd, 1H), 7.23 (d, 1H), 7.24 {d, 1H)}, 7.46 (dd,
? . 1H). R¥: .70 (Hexane:AcOE=5:1)
N .

TH-NMR (400MHz, CDCl;) -2.15 (s, 3H), 3.80-3.48 (m,
37-44 2H), 6.87 (dd, 1H), 6.92(dd, 1H), 7.09 (d, 1H), 7.40
(dd, 2H), 8.54 (dd, 2H). .

3745 0.0 | H-NMR (400MHz, CDCls) :3.86 (s, 3H), 4.00 (s, 3H),
N 6.78 (d, 1H), 6.99 (dd, 2H), 7.14(d, 1H), 7.48 (dd, 2H),
0| 7.71 (dd, 1H), 8.03 {d, 1H). R: 0.30 -

O (Hexane-ACOEt=3:1)

o




37-40 O -0 H-NVWR (400MHz, CDCI3): 1.441.34 (m 2H),1.84-1.77 (m 1H),
1.94-1.85 (m 2H), 3.04-2.94 (m 2H), 3.55 (t, 2H), 3.96- 0 3.57(m 2H),
3.95(s, 3H), 6.31(d, 1H), 6.42(dd, 1H) 8.04(d, 1 H . R 0.45 (AcCEt) Q OH
-133- 37-41 p'NF p 1H),7..277.26(m . 733(, 1H), 792(s 1H), 6.04(d, 1H). Rf:
0.20 (AcCEt) f/ 37-42 H NMR (400M—|z cogfl_if) :2.34 (s, 3H), 2.55-2.37 (m
4H), Opp"~ 3.86-3.38 (m 4H), 4.00 (s 7.13 (d, 1H). 7.66 (dd,
1H).7.93 (d, 1H. o Rf: 0.30 (AcOEt I\/EC]-I:4 1) o f / CND H-NI\/R (400MHz,
CDC4) : 2,434 3274 (s ﬁﬁ W 7.23 (d, 1
H. 7.24 ! *1 Tj}_') H- NVR
(400MHz, ge{ 13_\ ( d, 1H),
6.92(dd, 37-45 \ 1o
H NVR (40 , 4. 00 (s 3H) 6 78 (d 1H), 6.99 (dd,
2H), 7.14 , - 7.71 (dd, 1H), 8.03 (d, 1Hj. Rf: 0.30
Hexane: Ap OEt =3:\1
( D)
37-47 O .0 TH-NMR (400MHz, COCls) :1.26 (t, 3H), 3.32 (t, 4H),
N — 3.85 (t, 4H), 4.15 {q, 2H), 6.34(d, 1H), 8.42 (dd, 1H),
0 7.98 (d, 1H). Rf: 0.45 {Hexane:AcOE=5:1)
)
[o]
37-48 Og. O P TH-NMR (400MHz, CDCk) :3.45 (s, 3H), 3.77 (dd, 2H),
N .97 3.81 (s, 3H), 4.06 (t, 2H), 7.08-7.08(m, 2H), 7.37 {{,
o 1H). Rf: 0.45 (Hexane:AcOE=3:1)
Q
s
37-49 Oa O H-NMR (400MHz, CDCl,) :2.44 (t, 1H), 3.83 (s, 34),
= o 3.96 (ddd, 2H), 4.20 (¢, 2H), 7.06 (d, 1H), 7.12(dd,
0”7 | 1H), 7.40 (d, 1H). Rf: 0.10 {Hexane:ACOEt=3:1)
[}
/
37-50 0. O™ 'H-NMR (400MHz, CDCls) :1.45 (t, 3H), 3.81 (s, 3H),
N 4.13 (g, 2H), 7.01(d, 1H), 7.08 (dd, 1H), 7.36 (d, 1H).
o
Jijro Rf; 0.20 {Hexane:AcOE=3:1)
[»]
/
37-51 o o "H-NMR (400MHz, CDCl) :1.35 (s, 3H), 1.36(s, 3H),
N~ J\ 3.81(s, 3H), 4.52 (sept, 1H), 7.08-7.01 (m, 2H), 7.31
o (d, 1H). RF: 0.30 (Hexane:AcOEt=3:1)
O
/




0 -134- 37-46 0* wo H NMR (400MHz, CDCI3) :1.44 (t, 3H). 3.10 (t. 4H), 3.86
(t, 4H), 4.13 (q, 2H), 7.01(dd, 1H), 7.08 (dd, IH), o'er 7.35 (d, 1H. Rf:
0.25 (Hexane: AcOEt=3:1) rN aJ 37-47 0~"o0 H NVR (400MHz, CDCI3) :1.26 (t.
3H), 3.32 (t, 4H), 3.85 (t, 4H), 4.15 (q, 2H), 6.34(d, 1H), 6.42 (dd, 1H).
7.98 (d, 1H). Rf: 0.45 (Hexane: AcCEt =5: 1% s37 48 0 .0 H NVR (400MHz, CDCB)
©3.45 (s, 3H), 3.77 (dd, 2H), w0 3.81 (¥ 4.06 (t, 2H), 7.08-7.08(m
2H), 7.37 (t 1H). Rf: 0.45 (Hexane: AcOEt =3: 1) 0 37-49 a 0 H NVR (400MHz,
CDCts) : 2,44t —FH 383 (s —3H)—3-96(ddd—2H—4-20(t—2H), 7.06 (d,
1H), 7.12{dd, |1H), 7.40 (d, lH) RE 0.10 (Hexane: AcCEt--3:1) 0| 37-50 0 "o
H NVR (40pMHz, |CDCI's) :1.45 (tl, 3 81 (s, 3H), 4.13 (g, 2H), 7.01(d,
1H), 7.08l(dd 1) 7 36 rcL1, am/ : . 37-51 \ ~o0 !
H NVR (40 ) DC‘ 4.52 (sept,
1H), 7.08 ,31/ 1) 0 -135-
0o- 0 HNM . .

37-53

"H-NMR (400MHz, CDCls) :3.86 (s, 6H), 3.79 (s, 3H),
6.91 (dd, 1H), 7.00 (d, 1H), 7.18 (d, 1H). R 0.5
(Hexane:AcOEFD:1)

37-54

"H-NMR (400MHz, CDCls) :4.04(s, 3H), 7.22 (d, 1H),
7.48(dd, 2H), 7.83 (dd, 1H), 8.16 (d, 1H), 8.69 (dd,

___| 2H). Rf: 0.12 (Hexane:AcOEt=1:1)

37-55

"H-NMR (400MHz, CDCls) :4.02 (s, 3H), 7.22 (d, 1H),
7.30 (ddd, 1H), 7.77(dd, 1H), 7.85(ddd, 1H), 8.08 (d,
1H), 8.63(dd, 1H), 8.83 {d, 1H). Rf; 0.55
{Hexane:AcOEt=2:1)

37-56

"H-NMR (400MHz, CDCls) :4.03 (5, 3H), 7.19 {d, 1H),
7.28-7.24 (m, 1H), 7.72(dd, 1H), 7.80-7.76(m, 1H),
8.25 (dd, 1H), 8.52 (d, 1H), 8.69 (ddd, 1H). RF: 0.55
(Hexane:AcOEt=2:1)




37-52 2H), 3.81(s. 3H), 4.01(t, 2H), 7.01 (d, 1H), 7.08 (dd, oN 1H), 7.36
(d, 1H). Rf: 0.35 (Hexane: AcOEt=3:1) 0 37-53 p H NMR (400MHz, CDCI3) :3.86
(s, 6H), 3.79 (s, 3H), 6.91 (dd, 1H), 7.00 (d, 1H), 7.18 (d, 1N). Rf: 0.5 p
(Hexane: ACOEt =9: 1) ~Nb 37-54 p H NVR (400MHz, CDCI3) :4.04(s, 3H), 7.22 (d,
1H), 7.48(dd, 7.48(dd, 2H), 7.83 (dd, 1H, 8.16 (d, 1H), 8.69 (dd, 2H. Rf.,
0.12 (Hexane: AcOEt-1:1) (1113/1:10 37-58% o> H NVR (400MHz, CDCI 3) : 4. 02
(s, 3K, 7.22 (d. 1H).° 7.39 (ddd, 11-f), 7.77(dd, 1 H), 7.85(ddd. 1 H),
8.08 (d, h—8.63(dd.1H) 8 83 (d _1H) _RE 0 55 (Hexane: AcOEt=2:1) N
37-56 p 3?\1ﬁ7R (400MHz, TRA 3) mm%beé*'*‘@ﬁ)@mwi&f{%)sm) 168 28-7.24 (m
1H), 7.72{dd, 1H), 7.80-7.766q] ;(&t—&H)zoo(& 25)2661(81*5),2&(5&4(’“}1 1), 8.69
(ddd, 1H)| Rf:[0.55 ( ne: ggs g (y .1G- np 90.7 G
"H NVR (4DOMHz,| CDCI8)w prr) ]ag ‘gﬁv 2.36 (s:
1H), 2.62|(bs; |4 A2)72 (m 2111#693('62 th ; 1y, 738 1"()b7s4° Hi, 3.90 (s:
3H). 6.99](d: :_@)7.13 (dd: UHmy. 7.26 (s; 1H): 7.40 (s; 1 H).|O 38

38
Preparation of 1-[4-{4-Methoxy-3-nitre-phen iperazin-1-yll-athanone

o;}"“o

o

To a solution of §-bromo-1-methoxy-2-nitrobenzene (300 mg, 1.29 mmol) in dioxane, 1-acstyl
piperazine (400mg, 3.12 mmol), cesium carbonate (1.0g, 3.07 mmol), palladium diacetate (29.0
mg, 0.129 mmal) and 2-{di--butylphosphino)bipheny! (77 mg, 0.258 mmol} are added and
stired at 100°C for 8 hours. After cooling, the mixture is fittered 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 magnesiurn sulfate, and evaporated in vacuo. The
residue is purified by sifica gel column chromatography (n-hexane :; ethyl acetate gradient) fo
afford 1-[4-(4-Methoxy- 3-nitro-phenyl)-piperazin-1-yij-ethanone (319mg, 44%) as yeliow solids.
"H-NMR (400MHz, CDCls, &, ppm) : 2.14 (s, 3H), 3.63 (ddd, 4H), 3.63 {t, 2H), 3.78 (t, 2H), 3.92
(s, 3H), 7.03 (d, TH), 7.12(d, 1H}, 7.41 (d, 1H). Rf (ethy! acetate}. 0,18

39
Preparation of 1-(3-Methoxy-4-niiro-phenyl-piperidin-4-one

To a solution of 4-piperidone hydrochioride monohydrate (10.0 g, 0.065mol) in DMF (80 mL)
are added 4-Fluoro-2-methoxy-1-nitro-benzene {10.0 g, 0.058 mol) and potassium carbonate



Preparation of 1-f4-(4-Mettroxv-3-nitro-ohenvi)-nipera7in-I-vll-ethanone 0~
"o To a solution of 5-brono-I|-mnethoxy-2-nitrobenzene (300 ng, 1.29 nmmol) in
di oxane, 1l-acetyl piperazine (400ny, 3.12 mol), cesium carbonate (1.0g,
3.07 mml ), palladiumdiacetate (29.0 ng, 0.129 mtl) and
2-(di-t-butyl phosphi no) bi phenyl (77 nmg, .;58 mmol ) are added and stirred
at 100C for 8 hours. After cooling, the xture is filtered to renove
insoluble material. The filtrate I's poured into wat er and extracted with

ethyl acetate 26 Wgﬁ ea\hd -ng'?l)?tplge}sn!st?rad gt)/ﬁ)BC I’o? FD ﬁ'a er\a/ f‘Wa{iom Eﬁ%“'ﬁatea}s ?od.lt\'e ntgbr I ne,

dried over ‘um sul evapor a

purl ed by SI| 20(cg100 gb). anﬁtherﬁswmw&ﬁwr% mlﬁ@m@ﬁltmé@anyﬂowaéérmséﬂng
gradient) to

0 CA- Vet howBrigd ox sevephimes 19 i e Farmet 68 £) B OPg0 RS W Ras

yel | ow Sol i dS(400 Mik, B 400552 62 @RCING3.86-3.78 MM, mi), 381dH, (sﬁb‘aiilﬂ-i)d) 6A5GH,(ddd,
4H), 3.63 (t, 3.78 (t, 2H), 3.92 (s, 3H). 7.03 (d. 1H), 7.12 (d. IH),
7.41 (d, 1H). W%éi"l’rﬂ acetate): 0.18 39 Preparation of

1- (3- Met hoxv-4-nitro-phenyl)-piperidin-4-one o0 oY To a solution of

4- pi peri done ®M9drochloride nDnohydrate (10 0 g, 0 065nD1) in DM (80 nL)

are added 4- FlPiapaation ofd{ hyisi\e s g=Dhe oz oyllt-methyb-pipgazing, | ) and

pot assi um carbonate -137- (20.2 g), anG\\,@«ﬁe mxture is stirred at 70C for 20
h. After a filtration, the filtrate is poured into HO (ca. 300 m.), and
the resulting precipitates are collect§d by a filtration foll owed by washi ng
with H2O for several times to give title#conpound (8.98 g) in 61%yvyield.
Orange solid. 1HNWVR (400 MHz, CDCl 3, 2.65-2.62 (4H, m, 3.81-3.78 (4H,
m, 3.98 (3H, s), 6.34 (1 H d), 6.45 ( , dd), 8.05 (1H, d). 40
Preoaration of 1-f1-(3-Methoxy-4-nitro-mo i

pi nerazine o0"M .o To a solution of
1- (3- Met hoxy- 4- nt f o- phenyl ) - pi peri di n4@ (4.96g, 0.020mol) in

To a solution of 1-(3-Methoxy-4-nitro-phenyl)-piperidin4-one (4.96g, 0.020mol) in
dichloroethane (50 mi) is added N-methylpiperazine (2.7ml, 0.024 mol) at 0°C and the mixture
is stirred at room temperature. After 4 h, soqium triacetoxy-borohydride {5.04g, 0.024mol} is
added and the mixture is further stirved at room temperature for 24 h. Affer addition of 1N
sodium hydroxide at 0 °C, the mixture is poured into water and extracted three times with
dichloromethane. The organic layer is combined and exfracted three times with 1IN
hydrochloride, The water layer is basified with 2N sodium hydroxide and extracted fhree times
with dichloromethane. The organic layer is washed with brine, dried over sodium sulfate, and
evaporafed in vacuo 1o give the title compound as yellow sofids (6.04g) in 91% yield.

TH-NMR (400 MHz, CRCla, 8): 1.70-1.57 (2H, m), 2.03-1.93 (2H, m), 2.28 (3H, s}, 2.55-2.38

{5H, m), 2.70-2.56 (4H, m), 2.97 (2H, ddd), 3.97-3.92 (2H, m), 3.95 (3H, s), 6.31 (1H, d,), 6.42
{1H, dd), 8.00 (1A, d).

41
Preparation of 4"-Methoxy-4-methyl-3-nitro-biphenyl




di chl oroethane (50 m ) Is added N nethyl pi perazine (2.7m, 0.024 nol) at 0C
and the mxture is stirred at roomtenperature. After 4 h, sodium

triacet oxy-borohydride (5.04g, 0.024npl) is added and the m xture is
further stirred at roomtenperature for 24 h. After addition of 1 N sodium
hydroxide at 0 C. the mxture is poured Lpfo water and extracted three tines
with dichloronmethane. The organic |ayer Ts conbi ned and extracted three
times with N hydrochloride. The water layer |Is basified with 2N sodi um
hydr oxi de and extracted three tinmes wth dichl.oromethane. The organic | ayer
I's washed with brine, driced over sodium sul%at®, and evaporated in.vacuo to
give the title conpound as yell ow solids (6. in 91 %yield. 1 HNW (400
MHz, COC1l3, 6): 1.70-1.57 (2H, m, 2.03-1.9 PH, m), 2.29 (3H, s),
2.55-2.38 (5H, m, 2.70-2.56 (4H, m, 2+, ddd), 3.97-3.92 (2H, m,
3.95 (3H, s), 6.31 (1H, d), 6.42 (1H , 8.00 (IH, d). 41 Preparation of
4' - Met hoxv4- et hyl - 3- ni tr o- bi phenyl e 87 To a sol ution of

4- met hoxyphenyl - bgr.oni ¢ ,a 0 . 1), 45, L0 n d

et hanol (1. Bnyrﬂj ,98“%? é’g&*&%Ogﬂg’gﬁﬂgﬁ%r%‘%ﬁd%@é@%mﬁ, ;ﬁ'){.%'ug'% 6.2hl) 48
tetrakis(tri pHeangl {ifoTbhinetEpsium sarbarate (410 20R 6158 Fmol). BYakistriefeyyirhvgphine)-

4- br onp- 1- met gayadiun?(288.1 h@be. 0ol ahliU-Bimo-BméByinPhikrpbenadn® (A1d GRf 320 ¢hnsd)i 1 1 ed

at 100 C for 7 h T ) our ed i nt t W th
et hyl acet at 't \?\%H? ?’rﬁ%sst{asq'gzef%%@nﬂi %’ul% y_ll;eer'%f“ggvi\éé \Q’/géc?q '\I;/\tno ?’ %ﬁ%ﬁe%@%%%ﬁen
brine, dried ®WepacetHe dvetimesmToe Craapie laygins waghes oyithtvederiand e fine, diled @i due
i's purified Whidnesirh isGiite) @hd e@dpdid i6 haBETROREMIY IS (Pirfa vt alica géthyluncet at e

=5: 1)t ' hoxy s 4- hyd - 3-.ni ' 99
2 vei l ow sol |Gy éﬁ%%@ S e e
7.02- 6. 98 ( mbnigpnyt (639mg,(78%) a3y yellowsalid (dd, 2H), 7.68 (dd, 11-1), 8.18 (d,
1H) . Rf (hexadANMR MRz, DDELAS,Ppm) 32.89 (s, $H)4886 G23H)PT.0paBA[H,0N), Bf37 (d, 1H),

o 3 el S S . 7 eS RPN fs (i R RONBORDY ey BIRAE LGB a0l TO, B SOt O
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Preparation of 4-(2-Ethoxy-ethoxv}-1-{3-methoxy-4-nitra-phenvl)-piperidine

/
o]
S
&

To a soluiion of 1-{3-Methoxy-4-nitro-phenyl}-piperidin-4-of (300mg, 1.2 mmol) in  N,N-
dimethylformamide (3.0 mL), sedium hydride (1.52g, 3.8 mmol) i added. After stirring, 2-
bromoethyl methyl ether (150l, 1.6 mmol) is added and the mixture is further stired at 70°C for
15 hours. After addition of saturated aquecus ammonium chloride, the mixture is poured into
water and extracted twice with ethyl acetate. The organic layer is washed with brine, dried over
sodium suffate, and evaporated in vacuo. The residue is purlfied by silica gel column
chromatography (n-hexane - ethyl acetate gradient) to afford 4-(2-Methoxy-sthoxy)}1-(3-
methoxy-4-nitro-phenyl}-pipertidine (111mg, 29%) as a yellow oll.

'H-NMR (400MHz, CDCl,, 4, ppm) : 1.52(t, 3H), 1.95-2.00{m, 2H), 1.70-1.78(m, 2H), 3.23(ddd,
2H), 3.58-3.64(m, 2H}, 3.85-3.68(m, 2H), 3.64-3.72(m, 2H), 3.95(s, 3H), 6.31(d, 1H), 6.42(dd,
1H}, 8.00(d, 1H). Rf 0.53 (n-hexane: AcOE=1:1}.

According the procedure described above using appropriate alkyl halides, the following
compounds are prepared.

Ex- Rx Identification
No.




di et hyl formanfde (3.0 nlL), sodium hydride (1.52g, 3.8 mmol) is added. After
stirring. 2- bronoethyl nethyl other (150pl1, 1.6 nmoi) |Is added and the
m xture is further stirred at 70C for 15 hours. After addition of saturated
aqueous ammoni um chloride, the mxture is poured into water and extracted
twice with ethyl acetate. The organic layg_is washed with brine, dried over
sodium sul fate, and evaporated in vawo. The residue Is purified by silica
gel colum chromat ography (n hexane - et hyl acet ate gradi ent) to af ford
4- (2- Met hoxarg tﬂUX’& H{3—methogy SNV 29%
as a yell pw otl . NIVR (400 _ t32 634gapm ’38?t. S o-2.00(m
2H), 1.70{1.79(m H 1;1 gﬂimo@ﬁmﬁt)% 3.68(m| 2H),
3.64-3.72(m 2H), 3H),] 6. 31(d 11 1) 6.42(dd, 1 H), 8.00(d,| 1H).
Rf 0.53 (p-hexane: 1:1).{ According the procedure described aboyJe using
appropriage alkyl theg foll ow ng conpounds are prepared. Ex{ Rx
| dentificpatiop NOE£39 42-1% 0~ ,0" H NWR (400MHz, CDCI 3, d, ppm :
2.04-2.21[m 1H), (t, 2H),} 2.68(t, 2H), 3.42(t, 4H), 3.87(t, 4H),
3.96(s, 3tL-1) 6.33(0d, 1H), 6.44(dd, 1H), 8.02(d, 1H). Rf 0.09 (AcOft). C-
OH 42-2 ,10 ' H NWR (290MHz, 13, d, ppm : 1.71-1.79(m 2H), 1.95- {2.02(m
2H}, 3.22[(ddd| 21-1), 8. 40Ls gl-ﬂ 3.55-3.57(m_2H), 3.59-3.73(m 3H),
3.653. 67(42-2H), 309565, 3H), [GHINMRI400H]z, COGL, 420N 9@ eﬂxm95—11- 1). Rf
0.35 (n-hgxang: AcOHt=1:1) 0 |&Q&m.2x {ldd, 213 3.40(s, 3H}I-255 3.57(m, 2H),
o 3.59-3.73(m, 3H), 3.65-3.67(m, 2H), 3.95(s, 3H), 6.31(d, 1H),

Q
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/

6.42(dd, 1H), 8.00(d, 1H). Rf 0.35 (n-hexane: ACOEt=1:1)

mple : 43
2-M -4-(1-meth ridin-4-yio: henylamine Me ni henoxy}-1-me:
piperidine

OQN,,D_

‘\

'

o
U\

To a solution of 4-Fluaro-2-methoxy-1-nitro-benzene (10.3g, 60 mmol) in toluene (50 mL} and
25% KOH aq.(50mL}), 4-hydroxy-1-methyipiperidine (13.8g, 120 mmol} and tefra-n-butyl
ammonium bromide (3.87g, 12mmol) are added at room temperature. The mixture is heated at
60°C for 1 day. The reaction mixture is cooled to room femperature, poured into ice water and
extracted twice with ethyl acetate, The organic layer is successively washed with dilLHC) and
brine, dried over sodium sulfate, and evaporated in vacuo to afford the crude campound in
quantitative yield (13.49).



2- Met hoxv-4- (| - met hyl - pi ) eddi n- 4- vi oxvl - phenyl am ne

40- Met hoxv-4-ni tre-ohenoxv)-I-nmethyl- i ine o~~ 0 No 0%~0 O O F To a
sol ution of 4-Fluoro-2-nethoxy-I-nitro-benzene (10.3g, 60 nmol) in tol uene
(50 m-) and 25% KOH aqg. (501.), 4-hydroxy-1-methyipiperidine (13.8g, 120
mmol ) and tetra-n-butyl ammoni um brom dg (3.87g, 12mml ) are added at room
tenperature. The m xture is heated at for 1 day. The reaction m xture
is cooled to roomtenperature, poured into ice water and extracted twce

wih ethyl AGELALS mdhol ARl b AXCL P SNARTARINE, KolB SIS A Gl U

and brine, ver I um su nd ev

crude corrpourid) 29-2. Yt 23R 4\@, %H)eﬂ T {6.1381). 452 751%(2“).%9493, W)2Q35(-1‘réﬁ(ﬁ1anol ;

di chl or onet hangaaagldd@H) HQWR1I4)4@@4M|ZH) BLund, ppm: 1.84-1.92(m  2H),

2.0-2.1 (m 2H), 2.3-2.4 H, 2.33 (s, 3H), 2.85-2.75(m 2H), 3:94(s,

3H), 4.39-4. N)649(dd lH) 6.99 (d, 1 H), 6.54 (d, 1 H), 7.99
%%ﬁle 4;14

(d, 1 H, Exg L1 ,Mt,g)ll n- 4-vl - et hntv) - ohenvl am ne
3- Met hoxy- 4- BINgiK héhol O 0 a solution of
3- Fl uor o- 4- ni t r o- phenoj (&5.79, 100 mml) |n0HE0(300 m) , 30% KOwe in

Met hanol (49, 210mol )\'1 s added at OC. The m¥ture is heated to gentle
reflux for 18 hours. f 3- Met hoxy- 4-nhro: v)-et yf-rrroroholine O
N,.OO 0111 \ O 1| [/ i

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

Methanol{(49mL, 210mmof} is added at 0°C. The mixture is heated o gentle reflux for 18 hours.

4-12-(3-Mathoxy-4-nitro-pheno thvil-morpholine
O‘QN,,O'
OQ“‘N“’O . ~

O

Yo a solution of 3—Meﬂ10xy-4-hltro—pheno| (1.69g, 10 mmot} in DMF (25 mL) , 4-(2-
Chioroethyl)morpholine hydrochloride{2.05g, 11mmol), K2C03(1.52g, 11mmol), Ki(332mg,
2mmol) are added at rcorn temperature. The mixture is heated to gentie reflux for 4 hours. The
reaction mixture is cooled to room temperature and quenched with water. The resulting mixture
is extracted twice with ethyl acetate and then the organic layer is successively washed with
water and brine, dried over sodium sulfate, filiered and evaporated in vacuo to afford the crude
compound in 80% vield {2.55g).

Rf = 0.11 {AcOEt only). "H-NMR (400 MHz, CDCls), 6 (ppm): 2.56-2.61(m, 4H), 2.83(, The
reaction mixture Is cooled to room temperature and quenched slowly with 1NHC| 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, fillered and evaporated in vacuo to afford the
crude compound in 94% yield(15.9g).

Rf = 0.22 {methanol : dichloromethane = 1:4). "H-NMR (400 MHz, CDCls), & {(ppm): 3.95(s, 3H),
5.49(s, 1H), 6.44 (dd, 1H, J=8.8, 2,52Hz), 6.54 (d, 1H, J=2.52Hz), 7.96 (d, 1H J=8.6Hz).



I / O\ OQ! 00 To a solution of 3-Mthoxy-4-nltro-phenol (1.69g. 10 mol)
in DVF (25 nmL) , 4-(2- Chloroethyl)norpholine hydrochloride(2.05g, 11mol),
K2C03(1.52g, 1limmol). Kf(332nmg, 2rnnol) are added at roomtenperature. The
m xture is heated to gentle reflex for 4 hours. The reaction mxture is
cooled to roomtenperature and quenched_ﬁxth water. The resulting m xture
is extracted twice with ethyl acetate an then the organic |ayer is
successively washed with water and brine, dried over sodium sulfate,

filtered and i u th in 90%yield
(2,550 R SO ART LA iRt Boo R e B TR ey
2.56- 2. 61(m JA8HzD 888 (¢, 1H17ﬁ% Hzkaction mixture I's cooled to room
tenperature @py quenched slowly with INHCI ag at 0OC. The resulting m xture
is extracted twice with ethyl acetate and then the organic layer is
successi vely e with brine, dried over sodiumsulfate, filtered and
evapor at ed i PB_p¥f d ddarfmpound in 94%yiel d(15.99). Rf =
022 (et hanolagétic@kie B ORRE- N6 botd (400 MHz, CDCis), 6 (ppm:
3.95(s, 3H), . . 1H J=8. 8, 252Hz) 6.54 (d, | H,
J=2.52Hz). 7.96(d 1 HJ=8.6Hz). -141- 3,Z7Z2-3.76(m 4,|;I2103 94(s 3H),

4.16(t, 2H), 6.5 (dpl 1H J 9.08, 2. 52cHZ) 6.56 (d, I J=2. 48Hz), 8-00
(d, 1H J=9.08Hz Q: o
2- Met hoxv- 4425 oI i n- 4 y1 /ix emt m ne Afeti ci d

4- met hoxv- 3- nRr o- phenyl ester lo~"0 o0~ o~ To ' on of

ool bl AT 2 480 T ) B oo,
oot onPer el el T i et il e B S bl a1
added sl ow y cedleddo @omtérapemityre @ndc.HNOs (d=1.38, 10mL) is added slowly at 0 °C. The mixture is

heated to 55°C for 1.5h. The reaction mixture is cooled to room temperature and quenched with

water at 0oC. The resulfing solid is fittered on Buchner funnel to afford the crude compound in

76% yield (16.0g).

Rf = 0.59 (AcOEt : n-Hexane = 3:7). "H-NMR (400 MMz, CDCl,), & (ppm): 2.31(s, 3H), 3.96(s,

3H), 7.08 (d, 1H, J=9.04Hz), 7.31 {dd, 1H, J/=6.04, 3.04Hz), 7.96 (d, 1H J=3.04 Hz).

4-Methoxy-3-ni henol
- %N“ o

Oxy®
X Jéro\ Jijo\
0 HO

To a solution of Acetic acid 4-methoxy-3-nitro-phenyl ester (1.06g, 5 mmof) in EfOH (20 mL},
1N NaOH aq (5.5mL) is added at 0°C. The mixture is stirred at room temperature for 2 hours.
The reaction mixture is quenched with AcOH and extracted twice with ethyl acetate. The
organic layer is successively washed with water and brine, dried over sodium sulfate, fiitered
and evaporated in vacuo to afford the crude compound in quantitative yield {840mg).

Rf = 0.59 (AcOEL : n-Hexane = 3:7). "H-NMR (400 MH2, CDCly), & (ppm): 3.91(s, 3H), 6.99 (d,
1H, ¥=8.04Hz}, 7.17 (dd, 1H, /=9.04, 3.00Hz), 7.38 (d, 1H J=3.04 Hz}.




heated to 55C for 1.5h. The reaction mxture is cooled to roomtenperature
and quenched with water at GC. The resulting solid is filtered on Buchner
funnel to afford the crude conmpound in 76%yield (16.08). Rf = 0.59 (AcCEt
: n-Hexane = 3:7). "H NWR (400 MHz, CDCI3), 6 (ppm: 2.31(s, 3H), 396(s,
3H), 7.08 (d, 111, J=9.04Hz), 7.31 (dd,_J,,H J=9.04, 3.04Hz), 7.96 (d, 1H
J=3.04 Hz). 4-Methoxv-3-nitro-ohenol ol ~rio ~ ~ To a solution of Acetic
acid 4-nmet hoxy-3-nitro-phenyl ester (1.06g, 5 mol) in EtCH (20 m-) , IN

NaCH aq (5. 5rﬁi.[}_g,j“ﬁeﬁg_@dﬁt@tghg&gQ_%_%éﬁb{ﬁg is stirred at roomtenperature
for 2 hours. e reactiton mxture 1s gugached with AcOH and extracted tw ce

with ethyl acetate. The organic |ayer 's successi vel y washed with water and
brine, dried over sqdi ymsulfate, filt

~and evaporated in vacuo to
afford the crude conppund in quantit yield (840ntg). Rf = 0.59 (AcCEt
n- Hexane = 3:7).' H 400 MHz, CDCL3),

6 (ppn): 3.91(s, 3H), 6.99 (d, 1
H J=9.04Hz), 7.17, , 1 H J=9.04, 3.00Hz), 7.38 (d, 1 HJ=3.04 Hz). -14Z-
4-12- (4- Met hoxv- 3-ni tro-phe noxv) - Vil -nmorph oli ne o~"o w-0C To a
sol ution of 4-Methoxy-3-nitro-phen (1.01g, 6 mmol) in DWF (15 L) , 4-(2-
Cllgl or F)et h%;Il %rmwgmols&gtgn W?J)Lﬂamb)@r%ﬂ@} h%;:ﬁ%m&igmw in WTE( AL 2-

mol ), n re adde om e. e e is
neated o 80T PERTHRHIPE HRECHAEEoh, Tk SEBES TRAE semepoia s
t enper at ur e dAamolhevecadded al omstampsrattiied TheHEiurs il heetedrio 1BA°C (R choursTbe
lresul tiI ng m XéaUﬁdﬁ_nﬁiﬁllx@Xstdua@ﬁh gﬂo&m\ﬁtéﬁﬁ}e_ t'h W&arﬂé&&ﬁhqh@&ﬁfﬂﬁéa@d _ ngéuimmmraomﬁba i®r gani c
ayer |Is sucgcessivel y.washed w e i [ ver sodi
sul fate, fil tewa{‘% ré?h%rrle X“e"??a%’é'#'gtiséaﬂfa ﬁt\e{\@v&é%uvg@tegwg#oredaqdﬁge"cr ua'ga@%%ﬁ%iﬂ%nd in
quant i t at i ve sydcedsiyely washegd yith weter-and bring, drikdopgr sodiury pulfata-fittergdrRng goapmaied iIDVSO,
6, ppm : 2. 38cud iddffckdthe didie cotapgdiind ih quakiiRtive vield1.708). F8=30, BOACOE! dhi)., 'H3. 86
(s. 3H. 4 1 moohrl; OusSd porty: 236259 Imdl), 289 . 25,851 453D m1bdy, 3.86

(s, 3H), 4.1 (t, J=6.0, 2H), 7.25-7.29 (m, 2H), 7.46-7.49 (m, 1H).

Preparation of 2-Methoxy-4-{1-methyl-piveridin-4- henylamine:

Oy NH,
o C...

o) 0
To a solution of 4-{3-Methoxy-4-nitro-phenoxy)-1-methyl-piperidine (3.0g, 11.3 mmol} in
ethanol (50 mL), 5% palladium on carbon{300mg) is added under a nitrogen atmosphere. The
reaction vessel is fitted with a balloon adapter and charged with hydrogen and evacuated three
times until the reaction is under a hydrogen atmosphere. The reaction is allowed fo stir
ovemight. The reaction mixture is filtered through a pad of Celite and washed with methancl.
The filtrate is concentrated in vacuo to afford 2-Methoxy-4-{1-methyl-piperidin-4-yloxy)-
phenylamine in quantitative yield {2.7qg).
Rf = 0.41 (methanol : dichloromethane = 1:1). 'H-NMR {400 MHz, CDCL), & (ppm): 1.75-
1.86(m, 2H), 1.92-2.05(m, 2H), 2.2-2.32 (m, 2H), 2.30 (s, 3H), 3.4-3.7(brs, 2H), 3.82(s, 3H),
4.1-4.2(m, 1H), 6.37(dd, 1H), .46 (d, 1H), 6.61 {d, 1H).




Preparati on of 2-Methoxy 4-{1-nethvl-pioerldin-4-vbxv)-ohenylamne: NH a
To a solution of 4-(3-Methoxy-4-nitro-phenoxy)-1-nethyl-piperidine (3.0g,
11.3 mml) in ethanol (50 m.), 5% palladi umon carbon(300ng) is added under
a nitrogen atnosphere. The reaction vessel Is fitted with a bal bon adapter
and charged with hydrogen and evacuatedqidiree tinmes until the reaction is
under a hydrogen at nosphere. The reaction is allowed to stir overnight. The
reaction mxture is filtered through a pad of Celite and washed with
met hanol . Tﬁ!ﬁegﬁéahﬁdtﬁé ﬁobe%u:@@ﬂ@s@lrﬂeﬂ BbRE udiny Hpetd Qarlid B4téhials and
2- Met hoxy, - 4éo d{’re I(‘%é "ﬁ ﬁer ddi n- d Ye‘&éﬁ% phenyl am ne i n quantitative yield
(2.79). Rf =0%P0° (rd'RYRS FOMPOR @ RIS fhane = 1:1). ' H NVR (400 Mz,
CDCl 3), (ppm: 1,75- 1.86(m 2H), 1.92-2.05(rn, 2H), 2.2-2 32 (m.2H),
2.30 (s, |38, 13.4-3. Rdbrs, 2H), 3.82(s, 3H), idestificatipn2(m 1H), 6.37(dd, 1H),
6.46 (d, |1¥9, [6.61 (d, 1H). -[143- By repeating the procedures descrilbed
above usi mg-fappropr iN'at e st art| HeNMRa@eoMie] sDend, pprondoe(seHE 3Bher2l | Qwi ng
conpounds$ are FxB TaGbtH) 1.00¢d 1tn7. 120, 1HA B-08(SNNY), 84HAINR). (400MHz,
CDCle, S| ppm : 3 RIGARACCER) .,  0~1 6.75(d, 1H), 7.00(dd, [1H),
7.12(d, 1H, . 06( B. 41(s 1H. R 0.32 (AcOet) kIl i L 46.2
"H NVR (400MVH, ppn) : 1.13(t, 3H), 1.77-1.86(m 1H), 2.19-2.27(m
1 H, 2.67-2. 3.01-3.06(m 1H), &20-3.26(m 1 H), 3.33-3.438(m 1
H)y, 3.4233.49 ( 3H), 6.04-6.07(m 1H . 6.14.6.15(m :
6.64-6. 6p¢2 LH). N 0.2 (|ACEOMR @Mz CDCls, &, ppm) : 1.13(3, 3H), 1.77-1.86(m,
o 1H), 2.19-2.27(rn, 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), 3.42-3.45(m, 2H), 3.84(s,
3H),6.04-6.07(m, 1H), 6.14-6.15(m, 1H), 6.64-6.66(m, 1H). Rf
N 0.2 (AcOEt only)
N\
[14-Amino-S-methoxy-phenyl)-pyr
lidin-2-yi}-athyi-amine
46-3 NH, TH-NMR (400MHz, CDCls, 4, ppm) : 2.44(s, 3H), 2.70-2.73(m,
o._ 4H}, 3.13-3.17(m, 4H), 3.48(brs, 2H), 3.84(s, 3H), 6.41(dd, 1H,
J=8.5, 2.62H2), 6.51(d, 1H, J=2.52Hz), 6.64(d, 1H, J=8.5Hz).
Rf 0.2 (AcOEt only).
b
()
I
2-Methoxy-4-{4-metivd-piperazin-1-
I}-phenylamine
46-4 N, "H-NMR (400MHz, CDCls, &, ppm) : 1.01-1.12(m, 1H}, 1.57-
o._ 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), 3.82(s, 3H), 6.31-6.34(m,
1H), 6.44-6.45(m, 1H), 6.60-6.62(m, 1H). Rf 0.2 (AcOEt only)
o
b‘\.
2-Methaxy-4-{1-methyl-piparidin-2-
Imethoxy)-phenylamine




[ 149- Mnhwd- el hoxyyhrlyq 11dl ndyljrlhyl.Ma 46-3 1H NVR (400MHz, CDCl e, 6,
ppm : 2.44(s, 3H), 270-2.73(m 4H), 3.13-3.17(m 4H), 3.46(brs, 2H),
3.84(s, 311), 6.41(dd, IH, J=8.5, 2.52Hz), 6-51(d,1H, J=2.62Hz), 6.64(d.
1H, J=8.5Hz). Rf 0.2 (AcCEt only). 2.Nel hoxyd{4matlyl"' plpwnln-1

| Fphel ryl am ne 46-4 111-141M R (400MHz, 4&DCle, S, ppm : 1.01-1.12(m 1 H),
1.57- o. 2.13(m 6H), 2.26(s,3H), 2.74-2.77(m 1H), 2.93-2.96(m 1H), 3.47
(ba, 2H), 3.70-3.80(m 2H), 3.82(s, 3H) 6. 31-6. 34(m 1 H) 6.44-6. 45(m 1

H, 6.60Fgg82(Mm I #). R 0.7 pTI Il n
I m Nuxyl |- phaﬁ& - Zé .B0-1.67
42H 1), 6.41

(2H, m,{ 1.99
2.68-2.58 (2H

"

: ’ ﬂ 8.6 . A 3H.
(i H, dd)}, 6.52 é , exarge ace nf,:a "1°0,44. 46-6
1H NMR (|400MHz L 83 1. 95 (m ZFD 1. 97 2.08 (m 2H
2.20-2.31 (m (m 2H), 3.46-3.53 (m 2H), 3.84 (s. BH,
5.42-5.60 (m IH, 6.53 (d, 1 H, 6.64 (d, 1 H. C} 46-7
H NVR (ﬁOOM—iz, : 2.13 (s. 3H), 3.01-3.05 6 39 4H), B.59 (t,
2H), 3.75 (t, 8H), 6.30 (dd, 1H, (KIH, 6.71
46-6 'H-NMR (400MHz, CDCl, &, ppm) : 1.83-1.95 (m, 2H), 1.97-
2,08 (m, 2H), 2.20-2.31 {m, 1H), 2.60-2.72 {m, 2H), 3.46-3.53
{m, 2H), 3.84 (s, 3H), 5.42-5.60 (m, 1H), 6.43 (dd, 1H), 6.53
(d, 1H), 6.64 (d, 1H).
46-7 'H-NMR (400MHz, CDCl3, &, ppm) : 2.13 (s, 3H), 3.01-3.05
{m, 4H), 3.58 (t, 2H), 3.75 (t, 2H), 3.81 (s, 3H), 6.30 (dd, 1H),
6.39 (bs, 1H), .71 (d, 1H).
46-8 N, "H-NMR (400MHz, CDCl3, &, ppm) : 1.84-1.97 (m, 2H), 1.98-
Do 2.07 {m, 2H), 2.20-2.32 (m, TH), 2.61-2.72 (m, 2H), 3.47-3.55
. (m, 2H), 3.95 (s, 3H), 5.20-5.38 (m, 1H), 5.40-5.56 (m, 2H),
6.43 (d, 1H), 6.53 (bs, 1H), 6.84 (d, 1H).
@
O
46-9 N, 'H-NMR {400MHz, CDCl;, &, ppm) : 2,58-2.67 {m, 2H), 2.77-
oL 2.68 (m, 4H), 3.08-3.15 (m, 4H}, 3.49-3.56 (m, 1H), 3.67-3.77
(m, 2H), 3.98 (s, 3H), 6.41-6.43 (m, 1H), 6.52 (bs, 1H), 6.65
(d, 1H).
[N
J
p




| H). 48-8 1H NVR (400MHz, CDC13, 6, ppn) :1.84-1.97 (m 2H). 1.98- 2.07 (m
2H), 2,20-2.32 (m 1H), 2.61-2.72 (m 2H). 3.47-3.55 (m 2H), 3.95 (s, 3H),
5.20-5.36 (m 1 H), 5.40-5.56 (m 2H), 6.43 (d, 1 H), 6.53 (bs, 1 H), 6.64
(d, 1 H. N L/ 46-9 ~+4 1H NVR (400MHz, CDCI3, d, ppm) : 2.59-2.67 (m

2H), 2.77 2.68 (m 4H), 3.08-3.15 (m 4H)| 3.49-3.56 (m 1H), 3.67-3.77 (m
i2H)). 3.98 (s, 3H), 6.41-6.43 (m 1 H, &52 (bs. 1 H, 6 65 O\ND ON- 145
46-10 ' 1% H NVR (400Mz, CDC{a, J. ppr‘r) 0 1.72-1.96 (m 2H), 1.98- , a 2.10

(M 2H), Pagdrts—SHw 2732 By 46 H -
344349? H), 3.55 3.57 {0 N OO R L
6. 41-6.43| (m_1H), éﬁg SN e e L LY (400,

CDCia, S, |ppm , 3H), 136'62rr112!$}4363ms 3-8, H)41-6240h, 2H)1 6.5 [Bs, ) ,
2.72-2.82{(m BH), 3!33-3.38 ({B63AH)1H). 3.43-3.49 (m 1H), 3.55 (q, 2H),
3.58-3.61|(m 2H)

(bs, 1H),|6.63] (

(s, 3H), F.84 S

.66 |(m 2H), 3.83 (s, 3H), 6.41-6.43 (m 1K), 6.53
a }46-12 1H NMR (400MHz, CDCI3, d, ppm) : [2,20

2H), 2.00-2.10 {m, 2H), 2.72-2.82 (m, 2H), 3.33-3.38 (m, 2H),
3.43-3.49 (m, 1H), 3.55 (g, 2M), 3.58-3.61 (m, 2H), 3.64-3.66
(m, 2H), 3.83 (s, 3H), 6.41-6.43 (m, 1H), 6.53 (bs, 1H), 6.63
{d, 1H).

-3
1 0
3H) ,
go
46-11 b 'H-NMR (400MHz, CDClg, 4, ppm) : 1.22(t, 3H), 1.72-1.84 (m,
i 0
~
Q
0
¢
/

46-12 'H-NMR (400MHz, CDCl,, 6, ppm) : 2.20 (s, 3H), 3.84 (s, 3H),
6.87 (d, 1H), 6.89 (dd, 1H), 6.85 (d, 2H), 7.09 (d, 1H}, 7.48 {d,

2H). Rf {(n-hexane : ethyl acetate = 1:1): 0.50.

~3.60 (m, 3H}, 3.83 (s, 3H), 3.85 - 3.91 (m, 1H), 6.41 {dd, 1H,
J=8.0,25Hz),6.50(d, 1H,J=25Hz),6.63(d, 1H,J=8.0
Hz)

46-13 7H- NMR (400MHz, CDCk, 4, pprn): 1.49 — 1.59 (m, 3H), 1.70
o -~ 1.85 (m, 6H}, 2.00 ~ 2.20 (m, 2H), 2.60 — 2.90 (m, 7H), 3.50




6.87 (d, 1H. 6.89 (dd, 1H), 6.95 (d, 2H), 7.09 (d, 1H), 7.48 (d, ( n - he
Xxane: : 46-13 H NWR (400WMHz, CDCla, S, 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 - 3.92 (m 1H), 6.41 (dd, 1H,

J=8.0, 2. 5Hz), 6. 50(d, 1H, J=2. 5Hz), 6. 63(d, 1HJ=8.0 Hz) -146- 46-14 "r4 1H NMR
(400MHz, DMSO-d6, 6, 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), 340332(m 2H) 345(dd 1H), 3.84

(s, 3H), Ppsdn 1~ ©. Hz

CDCl 3, 6, ppn‘) 8\73 ( 2.22kBad, ﬂi)6:84&(s,23l-7j53 ejmodd 11Hj'])32823 :aZ(m 18). D3 (m
2H), 3.14] - 3 39.40-38240), Pi) 3.254dd, BH)5B84 (33BNEOBYA, 2H) | 3. 69 -
3.78 (m 2H) 3685(d, 3HVN6.68rd, 1MH) , 6.40 (dd, 1 H, J =}8.0,

5H§),6.64(d, 1H, J = 8.0 Hz) 46-16 ' H NMR
1]05-1.85(m 1H), all 2.22-2.14 (m 1H| 2.31

2.5 Hz ),| 6.50
(400MHz, [DVBO-

(s, 3H), [2.89- , qr.lo (t. 1H), 3.39-3.25 (m 3H), 3.42 (t, 1H),
3.85 (s, BH), 1HY, 6.14 (d, 1H), 6.67 (d, 1H Q 46-17 LH NW\R
(400MHz, 1CXA SFTNRIR (AOOMHZBOCIL 5 Sppm):2.389 2078 m 4, 2.68 -/ {+- 2, 67
(m 2H), B.31- .bﬁs%nm)he(zngilrﬁw,,zrﬁ Bk (Hm19 H), ﬁsz-P 48 (m

1H), 6.65 (bs,
(ppm: 2.}55-2.

B (m k), 386~ BBO (B 2H5; DBR 3. 7606, Bz 3.8CBC] 3
©H), 3.85 - 3.91 (m, 1H), 6.40 (dd, 1H, J = 8.0, 2.5 Hz ), 6.50
(d, 1H, J =25 Hz ), 6.84 (d, 1H, J = 8.0 Hz )

48-16 'H-NMR (400MHz, DMSO-d6, &, ppm) : 1.95-1.85(m, 1H),
2.22-214 (m, 1H), 2.31 (s, 3H), 2.89-2.79 (m, 1H), 3.10 (1,
1H), 8.39-3.25 (m, 3H), 3.42 (t, 1H), 3.85 (s, 3H), 6.05 (dd,

1H), 6.14 (d, 1H), 6.67 (d, 1H)

{m, 1H), 3.84 (s, 3H), 6.40-6.48 (m, 1H), 6.65 {bs, 1H), 6.64

46-17 P "H-NMR (400MHz, CDCls, 8, ppm) : 1.68-1.81 {m, 2H), 1.97-
2.09 {m, 2H), 2.74-2.87 (m, 2H), 3.31-3.41 (m, 2H), 3.77-3.88
{d, 1H).

on;

46-18 i, 'H-NMR (400 MHz, CDCl3), 8 (ppm): 2.55-2.61(m, 4H), 2.80(t,
~ 2H), 3.72-3.77(m, 41), 3.81{s, 3H), 4.05{t, ZH), 6.24 {dd, 1H,
J=8.56, 2.52Hz), 6.34 {d, 1H, J=2.52Hz), 668 (d, 1H
J=8.58Hz). Rf = (.31 {methanol : dichioromethane = 1:8),




2H), 3.72-3.77(m 4H), 3.81(s, 3H), 4.05(t, 2H), 6.24 (dd, 1H, 1 J=6.56,
2.52Hz), 6.34 (d, 1H, J=2.52Hz), 6.68 (d, IH Hz). Rf = 0.31 (nethanol

di chl oronet hane = 1:9). 147- 46-19 'H NWR (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, k--B, 56, 2.52Hz), 6.47 (dy4AH, J=2.52Hz), 6.63 (d, 1H
J:8.56Hz) Rf = 0.61 (nethanol : dichloronethane = 1:4). 46-20 NH2 H NMR
(DVBO), 6 (ppm: 384(s 3H) 695700(m 1H, 7.08-7.12 (m 2H). 46-21

w4 1H NVRigE40D Ivm M DCES ) T RSN . 55 k. 78(t,
1.86-1.79{m 2H), G402, 58 ( M2Hg H)72-337708 (), 2/ w8, M{rs,{ 3H),
3.36(s, IH),3.49- 3 (m 2H),| /28.86}( 3524, 6.48, @3(ﬂd J-Jztﬁ)aﬁzﬁ@@(dd i)

6.64(d, 1H) 46} 22 TFHENVR (400NK=8.56ROF) = .61 BhdthandhdicRlodSetidhe 218), 2. 68- 2. 59
(m 4H),3[10 (}, 4HP° 3.84(s,3H), 6.43(dd, 1H), 6,53(d, 1H 6.65(d, 1H
46-23 H (4DOMHz, ): 1.78-1.68 (m 2H), 1.99-1.89 (m ol ~ 2H),
2.36-2.20{m IH),2.67-4.5p(m |6H), 3.56-3.48(m 2H),3.79-3.69(m 4Hj,
3.84(s,3H, 6,.42(dd,_1 8.54(d, 1H) 6 64L 1H) (0) 148- 46-24 NN |H NMR
(400MVHZ, ®): 1. os%es 3H), iHmnR(? SO ¢ (RBoE.84 (s4Bh), £.937.02. (88 1| 1H) ,
3.08 (t, KBH), B.83(s,3H)O~ 6. 4¢(feﬂ§7 ng2H)6 53(d, IH6.64(d, 1H N 46425
1H NVR ( 4PONH7 CDg 1.96-1.84 (m 2H), 2.07-1.99 (m

46-21 N, TH-NMR (400MHz, CDCls): 1.47-1.34(m, 2H), 1.75-1.63 (m,
o 1H), 1.86-1.79(m, 2H), 2.64-2.58 {m, 2H), 3.28(d, 2H),3.61(d,
3H),3.87(s, 3H), 3.368(s, 1H),3.49-3.45 (m, 2H), 3.84(s,3H),
6.43(dd, 1H), 6.53(d, 1H) 6.64(d, 1H)

O
.
45-22 W, TH-NMR (400MHz, CDCl): 1.13(t, 3H),2.49(dd, 2H), 2.68-2.59
o (m, 4H),3.10 (t, 4H), 3.84(s,3H), 6.43(dd, 1H), 6.53(d, 1H)
6.85(d, 1H)
46-23 TH-NMR {400MHz, CDCh): 1.78-1.68 (m, 2H), 1.99-1.89 (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)
8.64(d, TH)

=

7\
_/

o]




0/ 2H), 2.32-2.28(m 1 H), 2.70-2.60(m 2H), 3.54-3.47(m 2H), 3.84(s, 3H),
5.35-5.24(m 1 H), 5.50-5.45 (m 1H), 6.42(dd, 1H), 6.52(d, 1H) 6.64(d, 1H)
O 46-26 ' H NVR (400MHz, CDCI3): 2.18-2.03 (m 2H), 3.28-3.19 (m o/ 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. 6.68(d, 1H U0 1H NWR (400Mdz, CDC13): 1.48(s, 9H), 1.86-1.71
(m 2H) 46-27 o'er 1,97-1.82 (m 2H), 2.78 (s, 3H), 2.84-2.64(m 2H),
3.55- 3.48(m 2H), 3.95(s,3H), 3.84 (s. 3H), 6 43(d, 1H) 6. 52(bs 1H) .
6.84(d, 1H); 28— NHRm - NVR (% 4 0,
3. 44(t, 2H)A|—328§-‘62%8(r6 ;3 318@@3@38:3(15%) §4ﬂ(3£de-H)
6.66(d, 1 - 29 NH?Glss(d\Il’vmf(eh@ﬂMﬂz CDCl,): 1.78-1.38 (m i2H),
1.96-1. 89 2.30(s,| 3H),2.39-2.31(m 1H), 2.55-2.42(m 4H), 2. 71-
2.56(m 6 9 (m2H),| 3.83 (s, 3H), 6.41(dd, 1H), i 6.52(d} 1 H
6.83(d, 1 . 1H NVR (400MHz, CDCB): 3.80(s, 3H), q 82(s,
3H), 3.82 , B. ,4H), 6.54(s, 1H) 0 Q
46-25 [N TH-NMR (400MHz, CDCls): 1,96-1.84 {m, 2H), 2.07-1.99 (m,
o 2H), 2.32-2.28(m, 1H), 2.70-2.60(m, 2H), 3.54-3.47(m, 2H),
3.84(s, 3H), 5.35-5.24(m, 1H), 5.50-5.45 (m, 1H), 6.42(dd, 1H),
6.52(d, 1H) 6.64(d, 1H)
M
F'%
46-26 NA, H-NMR (400MHz, CDCls). 2.18-2.03 (m, 2H), 3.28-3.18 (m,
o 2H), 3.39-3.31(m, TH), 3.36(s, 3H), 3.49-3.42 {m, 1H), 3.85
{s.3H), 8.07(dd, 1H), 6.16(d, 1H), 6.66(d, 1H)
Q
RN
H-NMR (400MHz, CDCls): 1.48(s, OH), 1.88-1.71 {m, 2H),
48-27 o 1.97-1.82 (m, 2H), 2.78 (s, 3H), 2.84-2.64(m, 2H), 3.55-
3.48(m, 2H), 3.95(s,3H), 3.84 (s, 3H), 6.43(d, 1H), 6.52(bs,
1H), 6.64{d, 1H)
Q
/N\hoc
46-28 NH, "H-NMR (400MHz, CDClL): 3.02(s, 3H), 3.33(dd, 2H), 3.44(t,
o~ 2H), 3.74 (s, 2H), 3.83(s, 3H), 6.38(dd, 1H), 6.47(d 1H),
6.66(d, 1H)
Nl
l (8




46-31 NHS H NMR (400MHz, CDCI3): 3.20(1, 2H), 4.57(t, 2H), 6.55(dd, 1H),
6.70-6.65(m 1H), 6.68 (d, IH. Rf 040 (AcOEt) 46-32 NN H NMR ( 400MHz,
CDC),): 2.98 (t, 4H), 3.62 (bs, 2H), 3.79 (s. o~ 3H), 3.81 (s, 3H), 3.87(t,
4H), 6.36(s, 1H), 6.53(s, 1H) CaJ 48-33 NNz H NMVR (400MHz, CDCl3): 2.37 (s,
3H), 2.61 (t, 4H), 3.27 (t, O 4H), 3.8846s, 3H), 3.95(s, 3H), 6.48(s, 1H),
7.56(s, 1H) ",0 "NI) -150- 46-34 NNk 1H NVR (400MHz, CDCI3): LO5(t, 3H).
1.83 (ddd, 2H), 2.35(s, 1 o~~ 3H), 2.58(1, 4H), 3.07(t, 4H), 3.94(t. 2H),
6. 41(dd, : 3 ‘ CDC13) :

1.28(s, iH) .-Péﬁﬁaso(smzsé’-z:b}&rﬁakiﬁms-z2(814413),2721-(m 2H),
3,20 (d, rzé&((ndﬁH)lBiﬁs-SGQ(lfﬁ(ﬂﬂM&’8€1H)3H)66WCU1H)1|'|) rx~
46-36 NN, BE2(d11H)B@EB(d, BH) , 2.39(dd,  2H), 3.07- 2| 98(M

Ty |
4H), 3.61(t, QH), 3.78(t, 2H) 4 3.88(s, 3H), 6, 41(dd, 1H), 6.51(d, 1H),

6.65(d, 1H) C) 46- 3TAN: 1+N|vr§(400|sz, CDCI 3): 1.15(s, 3H), 1.16(s,|3H),
2.83(sept], 1H). & 07-2.98(m 3.73-3.64(m 2H), 3.83-3,76(m 2H),
3,84(s, 3H), 4. 41(day 1H), 6. =t1(d 1H). 6.65(d. 1H) o -151 46.38 NI|i H NWR
(400MHz, {CDOB)|: 2.8Cv(j, 3H), $.02(t, 4H), 3.51(t,

\

Ag

N, 'H-NMR (400MHz, CDCls): 3.80(s, 3H), 3.82(s, 3H), 3.82 (s,

46-30 :
o | 3H), 6.40(s, 1H), 8.54(s, 1H)
/D

46-31 NI TH-NMR (400MHz, CDCls): 3.20(t, 2H), 4.57(t, 2H), 6.55(dd,
1H), 6.70-6.65(m, 1H), 6.68 (d, 1H). Rf 040 (AcOFY)

46-32 N, TH-NMR (400MHz, COCls): 2.98 {t, 4H), 3.62 (bs, 2H), 3.79 (s,
o | 3H), 3.81 (s, 3H), 3.87(t, 4H), 6.36(s, 1H), 6.53(s, 1H)
/0

2633 W, "H-NMR (400MHz, CDOL): 2.37 (s, 3H), 2.61 (t, 4H), 3.27 {1,

o |4H), 3.88 (s, 3H), 3.95(s, 3H), 6.48(s, 1H), 7.56(s, 1H)
A9 :




| o 4H), 3.84(s, 3H), 4.48-4.38(m 1 H), 6.41(dd, 1 H), 6.51(d, 1 H),
6.65(d, 1H CN 0= 46-39 1H NMR (400MH7, CDCI3): 1.99-1.81 (m 2H),
2.23-2.12(m \ o~ 2H), 2.69-2.58(m 2H), 2.84 (d, 3H), 3.54-3.45(m 2H),
3.84(s, 3H), 5.55-5.45(m 1H), 6.42(dd, 1H), 6.52(d, IH), 6.64(d, 1H) 46-40
N 4 H NVR (400MHz, CDC 3): 1.53 (9, 6H), 2,11(s. 3H), 3.05(s, 2H), 3.28(t,
2H), 3.64(t. 2H), 3.86 (s, 3H, 6.26 (dd, 1H), 6.33(d, 1H), 6.67(d, 1H NI
) AC 46-41 NH ' H NVR (400Miz, COC 3): 2 55-2.41 (m 4H), 2.63 (t, 2H),

3,13(1, 2R3y 77 09 ; ;
2 130 AmerTT S W 6@ 32&?%%?&?&5?& .
2|(—|), i 6.63td) 1H)3. 8 , 6.

2.39(t, 3 B2 (dd.
1H), 6.44(d, 1 o R n3 H-NI\/R(400M-IZ CDCI3) 2 13 ($, 3H),
3.53-3. 46 (m m 4H), 3.71-3.66(m 2H). 3.88 (s, 3H)
6.67(d, 1H), §. H, 6.195(d, 1H 0 46-44 H NVR (400MHz, g

3. 73- 3. 61(m8Hp.8g.8 (s, 3H), | 6.65(d, IH, 6.86(dd, 1H), 6.95(d, 1HJ -D

46-35 NH, TH-NMR (400MHz, CDCl): 1.28(s, 3H), 1.30 (s, 3H), 2.04 (s,
o 2H), 2.17(s, 3H), 2.84-2.72 {m, 2H), 3.20 (d, 2H), 3.86 (s, 3H),
6.41(d, 1H), 6.46(dd, 1H), 6.66(d, 1H),

46-36 NH, TH-NMR (400MHz, COCly): 1.18(t, 3H), 2.39(dd, 2H), 3.07-
o 2.98(m, 4H), 3.64(t, 2H), 3.78(1, 2H), 3.88(s, 3H), 6.41(dd,
1H), 6.54(d, 1H), 6.65(d, 1H)

TH-NMR (400MHz, CDCI,): 1.15(s, 3H), 1.16(s, 3H), 2.83(sept,

46-37 NH, ;1. s W 1. ) &
o 1H), 3.07-2.98(m, 4H), 3.73-3.64(m, 2H), 3.83-3.76(m, 2H),
3.84(s, 3H), 6.41(dd, 1H), 6.51(d, 1H), 8.65(d, 1H)




46-46 H NVR (400MHz, CDCI3): 1.17 (s, 3H), 1.19(s, 3H), 2.69(t, \ o/ 4H),
3.04 (s, 2H), 3.08(t, 4H), 4.15-4.07(m 1H), 6.41 (dd, 1H), 6.51(d, 1H),
6.65(d, 1H), 7.01-6.94(m 1H) C -153- 46-47 H NMR (400MHz, CDClI 3): 3.35-3.28
(m 2H), 3.53-3.46(m 2H),, 3.76 (s, 2H), 3.84(s, 3H), 5.92-5.83 (m 1H),
6.40(dd, 1H), 6.48(d, 1H), 6.67 (d,IH) CD HN 46-48 NHz H NVR (400Mz,
CDCI3): 2.09-2.00 (m 2H), 2.25-2.15 (mi1512H), 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 OH 46-49 H NVR (400MHz, CDCI3): 1.52-1.40 (m 2H), 1.90-1.84
(m of PW3s7.68-2. B8 (m 2H) H-FR 408MAL ODCLL B4 BreA G, 1) 3.56t 44(Jdd, 1H),
6.54(d, 1H), 6.64(d, ‘1Ho” OH pa4)5D84{g 3H) HMR4EAEONHE 6.4GDEIH), 6.82(d1HY §, 3H),
2.66 (s, |6H), {6.44 | H), BB&d.(d) 1H), 6.98 (t, 1H). N 46-51 H{NWR
(400MHz, CDCI(E) :2.63#(s, 3H)| 7.49-7.45 (m 1H), 7.74-7.62 (m 2H)} 7.76
(dd, 1H), 8.24(4, 1H), 8.77-8.64 (m 2H). N 46-52 1H NVR (400MH, |CDCI 3)

©3.84 (s| 3H) 3.88{3, 3H), B.78(d, O 1 H), 6.83 (d, 1H). 7.00-6.89 (m
3H), 7.4‘£(d, 1H .

o=

v

46-39 TH-NMR {400MHz, CDCl,): 1.99-1.81 (m, 2H), 2.23-2.12(m,
o 2H), 2.69-2.58(m, 2H), 2.84 (d, 3H), 3.54-3.45(m, 2H), 3.84(s,
3H), 5.55-5.45(m, 1H), 6.42(dd, 1H), 6.52(d, TH), 6.64(d, 1H)

46-40 e H-NMR (400MHz, CDCh): 1.53 (s, 6H), 2.11(s, 3H), 3.05(s,
o 2H), 3.28(t, 2H), 3.64(t, 2H), 3.86 (s, 3H), 6.26 (dd, 1H),
6.33(d, 1H), 6.67(d, 1H)
)
pe

|

Ac
4641 W, TH-NMR (400MHz, CDCls): 2.55-2.41 (m, 4H), 2.63 {1, 2H),

o 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)




1 ~ 0 154 46-53 f4 H NWVR (400MHz, CDCI3) :1.40 (t, 3H), 3.03 (t. 4H), 3.84
(t, 0'~ 4H). 4.00 (q, 2H), 6.27 (dd, 1H), 6.38 (d, 1H), 6.71 (dd, 1H), O
46-54 ' H- NMR (400MHz, CDCI3) :1.26 (t, 3H), 3.02 (t, 4H), 3.85 (t, 0," 4H),
4.05 (q, 2H), 6.40(dd, 1H), 6.49 (d, 1H), 6.65 (d, 1H), C () Mi 0i H NWR
(400MHz, CDCI3) :3.44 (s, 3H), 3.73 (s, 3H), 3.74- 46-55 0~- 3.68 (m 2H),
3.95-3.85 (m 2HJ, 4.10-4.05 (m 2H), 6,#k-(dd, | 1°H), 6.32(d, 1 H, 6.75
(d, 1 H. 0 46-56 Nx, iV H-NIVR(400M—IZ CDCI3) :2.35-2.26 (m 1 H), 3.74
(s, 3H), 0393386(|n 2H) , 09407(m 2H) 625(dd IH) 6.34(d. 1
1H), 6. 764gths TH) W, 46-57 W ' YXd5-2.00 (, A9), 2.5 o 71 (s
34, 4.00 (q. | 2H), ® 22¢dd. larg DR T4 (011 6B 360 A4 H) B e 46- 58 Nw-
H NMR (400MHz,| CDC T1.32(d| 18).44@, F5(663(BMH) 3.85-3.71 (m 2H), | 4.37
(sept, 1H), 6.122 ( 1H) 6.32 (d, 1H), 6.72 (d, 0 1H_ O -155- 4659 NNE
H NVR (400MHz,} cDCl @) :1.04 (4, 3H), 1.80 (ddd, 2H), 3.72 O (s, 3H),
3.85-3.794 (m {2H), ?.90 (t, M, 6.22 (dd, 1H), 6.33 (d, 1 H), 6.69(d, i
, 0
H) o
4643 W, TH-NMR (400MHz, CDCls): 2.13 (s, 3H), 3.53-3.46 {m, 2H),
o 3.65-3.55(m, 4H), 3.71-3.66(m, 2H), 3.88 (s, 3H), 6.67(d, 1H),
6.87(dd, 1H), 6.95(d, 1H)
o
0,
4644 W, TH-NMR (400MHz, CDCl,): 3.73-3.61(m,8H), 3.87(s, 3H),
o 6.65(d, 1H), 6.86(dd, 1H), 6.95(d, 1H)
o}
46-46 H-NMR (400MHz, CDCls): 1.17 (s, 3H), 1.19(s, 3H), 2.69(t,
f o 4H), 3.04 (s, 2H), 3.08(t, 4H),4.15-4.07(m, 1H), 6.41 (dd, TH),
6.51(d, 1H), 6.65(d, 1H), 7.01-6.94(m 1H)
io




46-60 NH2 / H NVR (400MHz, CDCI3) :2.94 (s, 6H), 3.89 (s, 3H), 6.16 (dd, O
1H), 6.25 (d, 1H), 6.72 (d, 1H. N\ 46.61 NH H NVR (400MHz, CDCfa)
:3.91(s, 3H), 6.87 (d, 1H), 7.02 (dd, 1H), 7.05 (d, 1H), 7.44 (dd, 2H),
8.59 (dd, 2H). CNI 46-62 NH H NWR (400MHz, CDCfa) :3.91 (s, 3H), 6.88 (d,
1H), 6.96- 0_ 6.93(m iH), 7.31(ddd, 111), 7.83-7.80 (m 1H), 8.51(dd, 1H),
8.78(dd, 1H. 1 1 N 46-63 NH, 1H NWR (4G8MHz, CDCf-3) :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),
8.63-8.61 (m 1H), N 46-84 Nlly np 148.6C, 'H NWR (500MHz. CDCI3) s (ppm:
1.63 (m [Zd4a7 [ 1.99 ZH) ., 2Tr2nmMRa00fliHz [QDCIY 338-3 28 (mbHh), 3.88-586(  RH) ,
3.71 1 (m 4H)|, 3.7 so” 3H) , | BH363.Tekd, 2H), Ad4(s, 8HH2.92-6.83 (nkl)tH),6.4D81d( d; 1 H) .
46-651 1} 47 Hrepa on of 1H), 6.48(d, 1H), 6.67 (d.1H)
4- ( 3-am ro- 4- net hyNagfizoyl ) - b per azi ne- 1-carboxylic acid tert-butyl pster
f+4 o ea| To g solutfon of 4- et hyl - 3-ni tro-benzoic acid (300 ng. 2.V6
nmoi ) , N-butoxycarE)n - pipefazine (340 ng. 1.83 nural) in DVF (3.0{nl),
i riethyl gm ne {(300 al 3.59 ymol ), TBTU (800 ny, 2.49 nmol) and qu\t
(270.5 md, 1. 99 nmol ¥ are addedl and stirred at room tenperature for P4
hours. TheswexXture W, pour ed I IH-NMR@400MH2, CDORY 208X 08dm] 2M)ce2542. 8 hinet hi/|
o 2H), 3.28-3.20 {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), 8.67(d, 1H)

—=<JT

oH
46-49 N, "H-NMR (400MHz, CDCls): 1.52-1.40 (m, 2H), 1.90-1.84 (m,
o 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)
OH
48-50 NH, H-NMR (400MHz, CDCly) : 2.14 (s, 3H), 2.66 (s, 6H), 5.44 (d,
1H), 6.54 (d, 1H), 6.98 (1, 1H).
s
N
N
46-51 A H-NMR (400MHz, CDC);) :2.83 (s, 3H), 7.49-7.45 (m, 1H),
7.74-7.62 (m, 2H), 7.76 (dd, 1H), 8.24(d, 1H), 8.77-8.64 {m,
2H).
—
\
46-52 NH, TH-NMR (400MHz, CDCIy) :3.84 (s, 3H), 3.88 (s, 3H), 6.78(d,

)/l 0”1 1H), 6.83 (d, 1H), 7.00-6.89 (m, 3H), 7.45 (d, 1H).




acetate. The organic |layer is washed with water and then brine, dried over
magnesi um sul fate, and evaporated in vacuo. The residue Is purified with
silica gel colum chromatography (n- hexane : ethyl acetate = 5: 1) to
afford 4-(4-nethyl-3- nit-obenzoyl)-pi peraAne-I|-carboxylic acid tert-butyl
ester as a colorless solid. "HNWR (6, ppm :.1.47 (s,9H), 264 (s, 3H),
3.88-3.28 (m 8H), 7.42 (d, IH), 7.56 (d#¥-1H), 8.03 (d, 1 H. Rf (hexane :
ethyl acetate = 10:1): 0.13. The title conpound is obtained by reduction
wi th hydrogen over 10% pal | adium on charcoal in nethanol solution. 48
Pr epar at if@-508f] 4- (3-a THAYWIR tleoMiig, COCEMED (trad), I3 44), 388 tensi on of

i W)(Q@quﬁjﬂ 612701dd, 1t B8 (B A1 {qdewazé u L,
ate (474.4 ng, 1.46 mmol) in toluene, gall adi um
.2 139 mpl) and 2-(di-t-butyl phosphi no)bi phenyl; (125
ng. 0.403 mmolf) 7/ark added and stirred at 100C for 5 hours. After cqoling,

the m xt ilyered to reprove insoluble material. The filtratelis
poured i it er “and extract gd vvlth et hyI acet ate tvvi ce. The organi c |layer
i s washe WG ﬁnu'*%ﬁvn @HRD fﬁ %(f g nd
evapor at ) E, egdﬁc $. 4ok gﬁ 8 (§98€1 dol um
chr omat ogr aphy 3¥ X 4‘-[) ace H& @w’ B) (Q W
4- (4- et rphollne as a yeIIow SO|Id. 1H NWR (d,| ppm :
2.50 (s, : , 3.88-3.86 (m 4H), 7.04 (dd, 1 H), }7.21 (d,
1 H, 7. ethyl acetate 5:1): 0.20. The tijtle
conpound i Dt a:@ 10% pal | adi um Jn
char coal -
2-f5-cht -: 2 : H-a 5 j ')' | am nol-
benzoi ¢ ggj gs B % 7| 368 (m, 2H), 3.95-3.85 (m, 2H), 4 104.05 (m, 24, 6 21 (dd,
1H), 6.32(d, 14), 6.75 (d, 1H).
o]
/
46-56 NH, o] 'H-NMR (400MHz, CDCl;) :2.35-2.26 (m, 1H), 3.74 (s, 3H),
0" | 3.93-3.86 (m, 2H), 4.09-4.07 (m, 2H), 6.25 (dd, 1H), 6.34(d,
1H), 8.76 (d, 1H).
Q
e
46-57 NH, TH-NMR (400MHz, CDCl3) :1.40 {t, 3H), 3.71 (s, 3H), 4.00 (q,
o | 2H), 8.22(dd, 1H), 6.33 (d, 1H), 6.89 {d, 1H).
o}
e
46-58 "H-NMR (400MHz, CDCl,) :1.32(d, 6H), 3.73(s, 3H), 3.85-3.71
NH, J\ (m, 2H), 4.37 (sept, 1H), 6.22 (dd, 1H), 6.32 {d, 1H), 6.72 (d,
fe) 1H).
)
/




Cl1 0/ t CO NNHHNNGCOC

V HCl

/ AcQH 120C HO \ \

solution of 1.0 g (3.37 mmol) of

D8%1 To a

2-(2,5-dichtoro-pyrintidi nA-yl am no) - N-net hyl - benzanmide in 15 nL of acetic
acid are added 2-net hoxy--nor pholinoaniiine dihydrochloride (1.9 g, 8.73
mml) and 6.0 nL of 1 N ethanolic solution of hydrogen chloride (6.0 mmol) _
After the reaction mxture is stirred-assl120C for 16 hours and cooled to
roomtenperature, agueous NaHCO3 solution |Is added to adjust the acidity
between pH 5 and pH 6. The resulting precipitate is collected by a
filtrati ﬁme@gc dari edrnpnfia\r} WEIAR UML) ICOCLY 1 Q4 ¢ESH), 1.80 (ddd, 2H), 3.72
2-[5-chl ar o- 2-{( 2- netlhoxy<4- {s, 3H), 3.85-3.75 (m, 2H), 3.90 {t, 2H), 6.22 (dd, 1H), 6.33 (d,
nmor phol i n- 4- y%ﬁ- phe am no) - p{Hi GHdn#A- yl am no] - benzoi ¢ aced (970 |ng, 2.12
mol, 63% asji iv olid. NVR (400VH7, DMBSO-d6, 8): 3.10-3.20 (m {4H),
3.78 (s. |3H), |3.80-3.80 (m 4H), 6. 52 (dd, 1H, J 8.56, 2.52 Hz), 16.67 (d,
1H, J = 2.52 ﬂle’f 7.08 (dd, 1H, = 8.04, 8.04 Hz), 7.39 (d, 1H J (8.56
Hz), 7.3%-7.4% (m 1H) 7 99 fdd_ . ), 8.28
(s, 1H $4689(8.80 (mWe Hy %@é%&a F’q@ i 26 ¥ B1ddhrlepar ed
as follows: -158- Preg ar afi on & o 5- et hyl - benzenesyl f onA
chloride)To ajsol uti gf 2-am no-5-chl oro-4-net hyl - benzenesuf f oni ¢ jaci d
(3.0 g, 1.35 mmol i chl of oet hane (10 nL) is added sul furyl chlgride
(4.4 nm, 3 83 m‘rﬁ1| and stirrpd at 60C. After one hour, thionyl chljoride
(1.3 nm) |is_added and.the mixture is further stirred at _100C for 7 hours.
The mi xt JJF*%'B‘l $ poured Yhto |cvﬁl"\f% %‘T\? Q%i%@ﬂég"’%t%%ﬂﬁérlo?lﬂ%e timnes.
The orgamnic layer shed- et P, ried over dodium
sul fate, |and évapora n vaguo. 'HNWR (8, ppm: 2.35 (s, 3H), 6.68 (s,
1H), 7.7% (s, {1H). Tk ubstjtuted sul fonyi chloride is reacted wtih a
sui tabl ejam n¢. /OF{reaction e g. with nethylam ne,
2-am no- %-chl orw di met hyl pbenzenesul f onam de is forned.
AB-52 NH, | TH-NMR (400MHz, CDCls) :3.91 (s, 3H), 6.88 (d, 1H), 6.95-
o—-| 6-93(m, 1H), 7.31(ddd, 1H), 7.83-7.80 {m, 1H), 8.51(dd, 1H),
8.78(dd, 1H).
S
N
N
4663 NH, TH-NMR (400MHz, CDCls) :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),
8.63-8.61 {m, 1H).
T
L,
46-64 . mp 148.6°C; "H-NMR (S00MHMz, CDCl:} 3 (ppm): 1.63 (m; 2H),
/©/°\ 1.89 {m; 2H), 2.27 (m; 1H), 2.60 {m; 6H), 3.52 (m; 2Hj, 3.71
(m; 4H), 3.78 (s; 3H), 6.36 (dd; 1H); 6.52 (d; 1H), 6.73 {d; 1H).
(J :




Exanpl e 51 Preparation of

2-f5-brono- 2- (2- met hoxv- 4- nowhol i n- 4- vl - phenvl am no) - ovri m di n- 4- vt am nol -

N. N-di net hyl -benznensutfonamde Nf p HN N' NN O To a solution of

2- [ 5- Brono- 2- ( 2- net hoxy- 4- nor pl W i n-4-yl - phenyl am no) - pydmi di n- 4-yl am no) -

N net hyl - benzenesul f onam de (Ex3-19) (1.0g, 1.82mot) in DWVF (10m),

pot assi um carbonate (300ng, 2.17mml) amg.i odonmet hane (116pl, 1.86mmol) are
added. The resulting suspension is stirred at 50C for 1It. To the reaction
m xture, water is added and extracted with ethyl acetate three tines. The
organic | 3 rs—washet—wtirwater;—driedover—sodironrsutfate,——and”
concentrgte n vacuo. The regsidue is purified by alum num oxi de coljum

chr omat ogr aph (AcOEt) to afford the title conmpound (728ng, 71 %yilel d).
NVR (400M-#4 H—a) 24— Ss—6H—3 08531 8(m41+=1)—384-3-93 (m

4H), 3.88 (s, 3H), 6.43 (dd, IH, 6.53 (d, 1H), 7.24 (m IH, 7.31 (s, 1H),
7.56 (m IH)477.87 (dd, 1H), 8.05 (d, 1H), 8.21 (s, 1H), 8.49 (d, 1H), 8.49
(d, 1H), 9. 2Prebsratioh bf 4-13-arftho-4-RePdb slienenesbodic a efgt Preparation
of 245- Br onp- 2- ( 2¢%net hoxv- 4- nomhoi i n- 4- vl - phenvl am rw) - ow m di n--vl am nol - 5-
fl uor o- N- net hyl -tgpzenesuf f onam de -159- & ~ N i H7*J NWW O Preparation
of 7-Fluoro-§ 0X0- 1. 4-di hvdro-2H-1 2, 6-benzof -1.2.41thi adi azi n-3-one To
a solution of jchlorosutfonylisocyanate (1.2nL, 13.5mmol) in nitroethane
(10nm), 4- fu(loani iine (1.0g, 8.97mml) is added dropwi se at OC and the

reaction m x is stirred for

Bac

To a solution of 4-methyi-3-nitro-benzoic acid (300 mg, 2.76 mmol), N-butoxycarbonyl-
piperazine {340 mg, 1.83 mmol) in DMF (3.0 ml}, triethylamine (300 x L, 3.59 mmol), TBTU
{800 mg, 2.49 mmol} and HOAt (270.5 mg,1.99 mmol} ars added and stirred at room
temperature for 24 hours. The mixture is poured into water and extracted twice with athyl
acetate. 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 4-(4-methyl-3- nitrobenzoyl)-piperazine-1-carboxylic acid
tert-butyl ester as a coloriess solfid.

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

The titte compound is obtained by reduction with hydrogen over 10% palladium on charcoal in
methano! solution.

48
ration J-amino-4-methyiphenvll-momholine

@

To a suspension of 4-bromo-1-methyl-2-nitrobenzene (225 mg, 1.04 mmol}, morpholine (125 »
i, 1.25 mmol), and cesium carbonate (474.4 ma, 1.46 mmol} in toluene, palladium diacetate
{31.2 mg, 0.139 mmol) and 2-{di-t-butylphosphino)biphenyl (125 mg, 0.403 mimol) are added
and stimed at 100°C for 5 hows. After cooling, 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



30nfn. To the solution, alum numchloride (1.3g, 9.87mvl) is added at 0C
and the mxture is stirred at 100C for 1 hour. After cooling to room
tenperature, water is added and the m xture is extracted with ethyl acetate
twice. 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 tosggi.ve slightly gray solids (803.9nyg,
41 %9 . NWVR (400MHz, DMSO-d6, 8): 7.22-7.28 (m 1 H). 7.45-7.57 (m 1 H),
7.60 (m i H, 11.15-11.30 (m 1H). Rf: 0.43 (MeOH AcCEt=1:5). Preparation

of 7-Fl uor o- 250811 reskiué tsufied whh élﬁcﬁ'ggl\/défuﬁm %Hbﬂqatography {n-hexane : ethyl acetate =
x- benzof 1. 2. 41t

7-Fluoro-1, i 5dI1{)It§2ggqgg'(%m?ﬁ%'d“%ﬁ?[‘an'imwgﬂl% S_La?a"%f’?ln‘ijadl azi n-3-one (5. 19g,
24 0mrot )| n 1BV S0 :2S0(3 th 9811 T, ), 0483 SRGNHTIHYGac). 7 G Giret hane

(1. 24. u - the mxturels stirred for 1
hour at Lo @ﬁp‘?h) (P98, %@%Qan% ChRSSitve 3616‘%0

coolin oom t enper at ur e, m xture i s red into
hater “and ¢ hanHEceRaR 5 Yl PYEBicien B PSR ok P RASHER i
wat er and hexathenol saidiorssi vely, to give slightly gray solids (5.38g, 949%.
NVR (400MHz, DVSO-d6, 6): 3.32 is, 3H), 7.44 (dd, 1H), 7.75 (ddd, 1H), 7.94
(dd, 1H. RfF (MeOH AcOEt = 1:5): 0.21. Rf: 0.39 (HexaneAcCEt=1:1).
Preparation of 2-Am no-5-fluoro-N nethyl -benzenesul f onam de 6. 79g of
7- Fl uoro- 2-net hyl - 1, | - di oxo- 1, 4- di hydnr 2H 12. 0-benzo[ 1, 2, 4] t hi adi azi n- 3-one
(29.5rnnol) Is di ssol ved in 20% aq. sodi um hydroxi de and the resulting
solution is éﬁlrred at ~100C for 13. 5 hours The mxture |s cooled to room
t emperat ure

precipitate l 911 Scted by a flltratlon and vvashed with water to afford
slightly pur}l#'gjm#‘rds (3.96g, 659 . NNR(4OOM—|z CDC13 8): 2-60 (d, 31-1),

4.55-4.82 (m 3H), 6. 4(dd 1H, 2.05-7.12 (m 1H), dd, 1H). Rf:
0. 41 (Hexane: AcOEt =1: 1
hyN- b

2- (5- Brono- 2- chi or o- ovr @wé :5 fl uoro- //l\ enesul fonam d
e -160- The reacti g & pfri rﬁ'dl ne o

2- Am no- 5-f | uor O~N I-benzene ge |s'15’erf d i he\same
manner descri bed Hn ¢xafple B. N , CDCl 3, dfx2.67 7 3H), 4.56

(m 1H), 7.36-7.45 (m>1H), 768(dd , 8.39 (s A\
(]

To & solution of 1.0 g (3.37 mmai) of 2-{2,5-dichloro-pyrimidin-4-ylamino)-N-methyi-benzamide
in 15 mL of aoeﬁc acid are added 2-methoxy-4-morpholinoaniline dihydrochlotide (1.9 g, 6.73
mmoal) and 6.0 mL of 1N ethanolic solution of hydrogen chioride (6.0 mmol). After the reaction
mixture is stirred at 120°C for 16 hours and cooled to room temperature, aquecus NaHCO,
solution is added fo adjust the acidity betwesn pH 5 and pH 6. The resulting precipitate is
collected by a filtration and dried under reduced pressure to give 2-[5-chloro-2-(2-methoxy-4-
morpholin-4-yi-phenyl-arnino)-pyrimidin-4-ylamino)-benzoic acid (870 mg, 2.12 mmol, 63%) as
ivory solid.

NMR {400MHz, DMSO-d6, 8): 3.10-3.20 (m, 4H), 3.78 (s, 3H), 3.70-3.80 (m, 4H), 6.52 (dd, 1H,
J = 8.56, 2.52 Hz), 6.67 (d, 1H, J = 2.52 Hz), 7.08 {dd, 1H, J = 8,04, 8.04 Hz), 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} B.70-
8.80 (m, 1H).

Example 50: Sulfonamide moieties are prepared as follows:



1 H, 8.42 (dd, 1 H), 9.26 (s, 1 H. R 0.59 (Hexane: AcOEt = 1:1).

245- Br onp- 2- ( 2- met hoxv- 4- nor ahol i n4-) kahenvl am no) - Dyri

m di n- A-vl am nol -5-fl uoro-N- rnet hvl - benzenesut f onam de The introduction of
substituted aniline is performed according to the manner described in
Exanpl e A. NVWR (400MHz, CDCI 3, 6): 2.65 (d, 3H), 3.09-3.16 (m 4H), 3.87 (s,
3H}, 4.50 (q, i H, 6.41 (dd, 1 H), 6.5%gd, | H), 7.25-7.33 (m 2H), 7,69
(dd, 1 H, 7.95 (d, 1 H, 8.20 (s, 1 H, 8.37 (dd, 1 H, 870(s,IH).Rf
0. 30 (Hexane: AcCeEt= 1:1) Exanple 53: Conpoun Structure Physical Data d 'H
NEAR 400 MHz K bhdnien d Meniifo-dehiordeiraeil-HertehdsuitbnyEdh@nd: ' H NVR 400 MHz ( CDC13)

77 e | o Doz nihs did s Bhihband it ooy 0§ 1 5gfng (5 o5,

7.87 (dd, IH, Togtsc
(d, 1H J = 2XiohBrastiane G0 18) i adred SwHurylchioridei4.4 miNG 82 SMol@na slineg oahe. P0eq s,

%H)18 4. 042 g_q »oné |ﬁl‘nurJthlonyl Ehid?e M2 mi) S Rided SAd trehHixturd ii8Bried stirrbtilat 1ho™C ol 0 2 HZ)2 -
(m 2I(—I)m 1. 40 ]’{"t"s e 'sé"’ﬁ’?g ﬂ%")":“"%l\‘)ﬁgﬁ?’}‘} é%“ﬂ%ﬁ%?%eﬁ%ﬂé% 589, 4
(M+ 1) HN , iav¥eNs wmsheg ith whtellahd 0@k Rririe, dried over sodium sulfate, and evaporated in vacuo.

TH-NMR (8, ppm) : 2.35 (s, 3H), 6.68 (s, 1H), 7.75 (5, 1H).

This substituted sutfony! chioride is reactad with a suitable arnine. On reaction e.g. with

methylamine, 2-amino-5-chloro-4,N-dimethylbenzenesulfonamide is formed.

Example 51
Preparation of _2-{5-bromo-2-(2-methoxy-4-morpholin-4-yl-ohenviaming)-oyrimidin-4-viaming]-

N. N-dimethyl-benznensutfonamide

N

.@@

D
To a solution of 2-{5-Bromo-2-{2-methoxy-4-morpholin-4-yl-phenyamino)-pyrimidin-4-ylamino]-
N-methyl-benzenesulionamide (Ex3~19) (1.0g, 1.82mmol) in DMF (10mL), potassium carbonate
{300mg, 2.1?mmoal} and iodomethane (116al, 1.86mmol) are added. The resulting suspension is
stirred at 50°C for 1h. To the reaction mixture, water is added and extracted with ethyl acetaie
three times. The organic layer is washed with water, dried over sodium sulfate, and
concentrated in vacuo, The residue is purified by aluminum oxide column chromatography
(AcOEt) to afford the title compound (728mg, 71% vield).
NMR (400MHz, CDCls, 8}: 2.74 {(s, 6H}, 3.05-3.18 {m, 4H), 3.84-3.93 (m, 4H), 3.88 (s, 3H),
6.43 (dd, 1H), 6.53 {d, 1H), 7.24 (m, 1H), 7.31 (s, 1H), 7.56 (m, 1H), 7.87 (dd, 1H), 8.05 (d, 1H),
8.21 (s, 1H), .49 (d, 1H), 8.49 (d, 1H), 8.27 (s, 1H). Rf: 0.23 (AcOEt:Hexane=1:1).

Example 52
Preparation of 2-45-Bromo-2-(2-methoxy-4-morphoiin-4-yi-phenyiamino}-pyrimidin-4-viaming]-5-

fluoro-N-methvl-benzenesulionamide




-161- 7 EEOOM rn/z 633.41635.4 (M+ 1). HNI~ N, P NNNJ i~Br H®
N'~- 8 EICO Il | : N M5 nmh 591.31593.3 (M+ 1). NPl - NBr H021'~N, 9
EEOOMS mz 547.4 (M+ 1). HNI i NWNNHqg 2~(N, 10 0 'H NWR 400 Mz
(aoetane-dJ 5 9.45 (br, NH2 tH). 8.88 (br, 1H), 8.23 (m 1H), 8.07 (s, Et N
1H), 7.83 (m 1H), 7.72 (dd. 1H, J = 1.25, HN 7.96 Hz), 7.45 (m 1H), 7,14
(m 2H), 6,66 NCN (m 1H), 6,79 (br, 1Hgs.6.62 (m 1H), 6,13 NI (m tH),
3.97 (t, 2H, J = 6.98 Hz), 3.63 (in, C HO2H, 3.21 (m 2H), 2.44 (m 1H),
2.34 (s, N, 3H), 1.99 (m 4H), 1.17 (t, 3H J = 6.98 Hz). Mn¥560. 4( M+1).
11 Et O M8 rrdz561. 4( M1). affﬂ ,
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Preparation of 7-Fiuoro-1,1-dioxo-1.4-ditydro-2H-1 4 *-benzo[1.2 Althiadiazin-3-one

To a solulion of chlorosulfonyfisocyanate (1.2mL, 13.5mmel) in nitroethane (10mL), 4-
fluoroaniline {1.0g, 8.97mmol) is added dropwise at 0°C and the reaction mixture is stirred for
30min. To the solution, aluminum chloride (1.3g, 9.87mmol) is added at 0°C and the mixture is
stirred at 100°C for 1 hour. After cooling to room temperature, water is added and the mixture is
exiracted with ethyl acetate twice. 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 give slightly gray solids {803.9mg, 41%).

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

Preparation_of 7-Fluoro-2-methyl-1,1-dioxo-1,4-dihydro-2H-1 A *-benzol1.2 dithiadiazin-3-one
To a solution of 7-Fluoro-1,1-dioxo-1,4-dihydro-2H-1- 1 *-benzo{1,2 4}thiadiazin-3-one (5.19g,
24.0mmol) in DMF {50mL}, sodium hydride (1.04g, 26.0mmol) and iodomethane {1.5mL,
24.0mmol) are added successively and the mixture is stirred for 1 hour at 70°C. After cooling to
room temperature, the mixture is poured into water and the pracipitata is collecied by a fiitration
and washed with waler and hexane, successively, o give slightly gray solids (5.38g, 94%).

NMR {(400MHz, DMSO-d6, §): 3.32 (g, 3H), 7.44 {dd, 1H), 7.75 {ddd, 1H), 7.94 (dd, 1H).

Rf (MeOH:AcOEL = 1:5): 0.21. Rf. 0.39 (Hexane:AcOEt=1:1).

Preparation of 2-Amino-5-fluorg-N-methyl-benzenesulfonamide

6.79g of 7-Fluoro-2-methyi-1,1-dioxo-1,4-dihydro-2H-1 1 ®-benzo[1,2 4jthiadiazin-3-one
{29.5mmol) is dissolved in 20% aq. sodium hydroxide and the resulting solution is stired at
100°C for 13.5 hours. The mixiure is cooled to room temperature and poured into water. 78mL
of 5M HCl aq. is added and the precdipitate is collected by a filtration and washed with water to
afford slightly purple solids (3.96g, 65%).

NMR (400MHz, CDCla, 8): 2.60 (d, 3H}, 4.55-4.82 (m, 3H), 6.74 (dd, 1H), 7.05-7.12 (m, 1H),
7.45 (dd, 1H). Rf: 0.41 {(Hexane:AcOEt=1:1).

2-(5—Bromo-2—chloro-gwimidin-4-3[]amin6)_-_5—ﬂuoro-N-memﬂ-anzenesuifonamide



HNT -N N NN)) TNI O @S NI12 Et O M nh591.31593.3 (M+ 1). HN
NN ( Br H 041N, -162- 13 p, MSmlz 547.4(M+l). EtOHNN N'-)NO iN,
14 0 MBS mh559. 4(M+1). H2N- CO - | | NH NJIINL NY /SR HC 15 MS iz
564.5 (M+ 1}. Nc | NH NI, d

- 160 -

The reaction of pyrimidine with 2-Amina-5-fluoro-N-methyl-benzenesulfonamide is performed in
the same manner described in example B.

NMR (400MHz, CDCls, 8): 2.67 (d, 3H), 4.56 {m, 1H), 7.36-7.45 (m, 1H), 7.68 (dd, 1H), 8.39 (s,
1H), 8.42 (dd, 1H), 9.26 (s, 1H). Rf 0.59 (Hexane:AcOEt = 1:1).

2-{5-Bromo-2-{2-meathoxy-4-morpholin-4-yvi-phenylamino)-pyrimidin-4-vlamino]-5-fiioro-N-
methyl-benzenesulfonarmide

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

NMR (400MHz, CDCl,, 6): 2.65 (d, 3H), 3.09-3.16 (m, 4H), 3.87 (s, 3H), 4.50 (q, 1H), 6.41 {dd,
1H), 6.52 (d, 1H), 7.25-7.33 (m, 2H), 7.69 (dd, 1H), 7.85 {d, 1H), 8.20 {s, 1H), 8.37 (dd, 1H),
8.70 (s, 1H). R 0.30 (Hexane:AcOEt = 1:1)

Exampie 53:
Compoun Structure Physical Data
d 'H NMR 400 MHz (DMSOQ-d;) andfor MS
Number (miz)

'H NMR 400 MHz (CDCY) § 125 (s, br,
1H), 10.3 (s, 1H), 838 (d, 1H, J = 8.38
Hz), 7.97 (s, 1H), 7.87 (dd, 1H, J = 1.63,
7.55 Hz), 749 (d, 1H, J = B.69 Hz), 654
(d, 1H, J = 2.49 Hz), 643 (dd, 1H, J =
2,54, B.73 Hz), 4.70 (s, 1H), 4.04 {g, 2H, J
= §.98 Hz), 3.51 {m, 2H)}, 3.29 (d, 1H, J =
19.2 Hz), 3.18 {m, 2H}, 2.89 (d, 3K, J =
3.26 Hz), 2.77 (s, 6H), 2.39 (m, 2H), 2.22
{m, 21), 1.40 {t, 3H, J = 6.97 Hz). MS m/z
561.4 (M + 1)

MS m/z 589.4 (M+ 1)

NN
YLEQ

I o5
HN N.
NN

A

Oon L
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~N1 NN
8.40 (s.

NI

HN O K16 EtO O (~M5 nlz 575.4 (M + 1). HNI~ N N'~"N C 025.N
-N N/ N ~I H Br 02gN, -163- 18 ECMs nfz 561.4 (M-r
N O HO02%\, 19 (0) M8 z532.4(M+l). N1/ o*
H 02~ 20 ~0 "H NWR 400 MHz (acetone-d6) d 8.60 (d, ~~!'!) 1H, J
8.00 (dd, J IN=1.55 7.95 Hz), 7.76 (m 2H), 7.49 (m
- 161 -
7 Eto:g,o\o MS m/z 633.4/635.4 (M +1).
HN N
N’LN
ﬂ\fLN
o HOZ’%N\/L
8 EtO O\O
MS mvz 561.3/593.3 (M + 1).
1Tk
N
I/ N
o HOZ%N
8 EtoUO MS m/z 547.4 (M + 1),
HN Ny
NN
1 = N
H
Ct %y
10 0 H NMR 400 MHz (acetone-d;) & 8.45 (br,
O)LNHZ 1H), 8.88 (br, 1H), 8.23 (m, 1H), 8.0 {s,
Em:@f” 1H), 7.83 (m, 1H), 7.72 (dd, 1H, J = 1.25,
HN 7.96 Hz), 7.45 (m, 1H), 7.14 (m, 2H), 6.86
NN (m, TH), 6.79 (br, 1H), 662 (m, 1H), 6.13
%N’Q (m, 1H), 3.97 {t, 2H, J = 6.98 Hz), 3.63 (m,
of Ho 5 2H), 3.21 (m, 2H), 2.44 {m, 1H), 2.34 (s,
N 3H), 1.99 (m, 4H), 117 (t, 3H, J = 6.98
Hz), MS m/z 560.4 (M + 1),
11 Et o MS myz 561.4 (M + 1).
H::E:r \C\N\/
(2,0
o
Cl uC’zS-Nx
12 MS iz 591.3/593.3 (M + 1).

17 EtO 0 (

NH NN Cf
= 8.27 Hz4



CS' | 1H),
(t, J = 4.99 Hz,
3.78 (m 4H),
t'j N\
cI N Q OzS\
J = 1525 He,
V. NH 7.71 (m 1H),
1H), 7-02 (m 1H),
ANY 3. 67
2.46 (m 2H), 12.26
(m 1H), 0.89 (d, J
MBI z600. 4( Mr1) .

14

15

16

17

7.06 (d, J = 8.84 Hz,
Cr
3.37 (m 4H),
( 562A (M + 1).
22 'H NVR 600 MHz (acetone-da 6 11.20 N |
1H), 8.

(m 1H), 3.

1H), 6.84 (dd, J 3.00, 8.91 Hz, 1H), 4.50
4.08 (m 2H), 4.00 (m 2H), 3.90 (s, NH 3H),
1.76 (m 2H), 0.99 (t, J = 7,44 Hz, 3H. Ms miz
02$ -164- 21 MBS iz 550.4 (M+ 1). ~ O  HN NN °
-\1 (6r, 1H), 915 (d,
48 \~N/ 0 (m 2H), $;o4 (dd, J = 1.12, 7.93 Hz, 1H)
7.69 (m 1H), 7.47 %%, J = NAN1 7.63 Hz, V), 7.06 (m
"Up111 "ttt n 4.07 (m 2H), 3.99 (s, 3H), 3.77 (m 2H),
27 (M 2H) g 3.13 (t, JygmydRednth, 2H), 2.85 (m 2H),

m m 3H, 1.95 (m 1H), 1.75 (m 1H), 1.66
(: G?EQE:E,@( H) ( H) ( H)
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MS m/z575.4 (M +1).

MS m/z 605.31607.3 (M + 1)



N/ 1 ONH N, N 124 MSnh566.4 (M1). N~-~0 NH N O N H-165- 25
MBS mz 642.5 (M+ 1). LIN(/ 1 O NH H( 2CN 26 Smz640.5(M1). d
~N-N/ NH N | Hj c 0& ~7s~ H 27 MBnh630.31632.3(M1). NN/ ( p

- 163 -

18 E:OD/OE MS m/z561.4 (M + 1).
HN N‘r

19 EO] MS m/z532.4 (M + 1).

20 0. 'H NMR 400 MHz (acetone-dg) & 8.60 (d,
' ( ) 1H, J = 8.27 Hz), 8.40 (s, 1H), 8.00 (dd, J
N = 1.55, 7.95 Hz), 7.76 (m, 2H), 7.49 {m,
oS 1H), 7.08 {d, J-= 8.94 Hz, 1H), 6.84 (dd, J
" =3.00, 891 Hz, 1H), 4.50 {t, J = 4.99 Hz,
Q\O/ 2H), 4.08 (m, 2H), 4.00 (m, 2H), 3.90 (s,
NH 3H), 3.78 (m, 4H), 3.37 (m, 4H), 1.76 (m,
Z 2H), 0.99 (t, J = 7.44 Hz, 3H). MS miz
N

562.4 (M + 1).
Py



NH N N Bt

VB z601. 4( ML) .

~0 L) NHN.
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VN, Tp/ ! puNI1H NH- 166 30
VN3 ~) O~ NHN' N4 ~Td- N 31 MB mz 603A (M + 1).
N' C HO2S.NH 32 MBm z601.4(Mrl). i' o Na , NH
- 164 -
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"I T~Fi A | ~H 28 ( MBS z633. 41635. 3( M+1) .
0 & 02& ny 29 Y MB nf z603. 4( Mk1) _

MS m/z 560.4 (M + 1),

'"H NMR 600 MHz (acetone-ds) & 11.20
{br, 1), 9.75 (d, J = 1525 Hz, 1H), 8.46
{m, 2H), 8.04 (dd, J = 1.12, 7.93 Hz, 1H),
7.79 (m, IH), 7.69 (m, 1H), 747 (t, J =
7.63 Hz, 1H), 7.06 (m, 1H), 7.02 {m, 1H),
4.07 {m, 2H), 3.99 {s, 3H), 3.77 (m, 2H),
367 (m, 1H), 3.27 (m, 2H), 313 {t J =
12.2 Hz, 2H), 2.85 (m, 2H), 2.46 {m, 2H),
2.26 (m, 3H), 2.08 (m, 31}, 1.95 (m, 1H),
1.75 {m, 1H), 1.66 (m, 1H), 0.8 (d, J =
665 Hz, 6H). MS mvz 672.4/674.4 (M +
1.

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

MS m/z 586.4 (M + 1).

(0]

-NT IWJI ~ NHN



N~N (~ GIE N C 025, 33 | Mom z575.4( M) . NI OO i NH N Ng C |
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(acetone-d6) 6 8.47(d, S HNI - =7.13. | H), 843 (s, | H, 8.09 (d, J =
7.85 Hz, 1H), 7.83 (m 1H), 7.73 (t, J = 7.67 Hz, N I LK ky~,-N9 1H), 7.56
(m 1H), 6.87 (m 1H), 6.71 (m a HazS~~ 1H). 5.46 (d, J = 31.2 Hz, 1H),
4.22 (m 3H, 3.55 (m 5H), 2.51 (m M4, 2.49 (m 1H), 2.21 (m 1H), 1.50
(m OH), 1.10 (d, J 6.56 Hz, 6H Ms mz 575.4 (M+ 1). -167- 36 M5 mz 574A
(M+ 1) EIO\ N~ N HN~H J H
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37 HI M5 m z562.4(Mtl). EIOf \ NNN HNN Gp2S H 38 M5 nilz 560.4 (M +
1), i NHNF Npfoi 39 Ef \ pCIN M5Sniz 546.4 (M+ 1). HN 1~0-9 | 40 BD
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=7.13, 1H), 843 (s, 1H), 8.09 (d, J = 7.85
Hz, 1H), 7.83 (m, 1H), 7.73 (t, J = 7.67 Mz,
1H), 7.50 {m, 1H)}, 6.87 (m, 1H), 6.71 {m,
1H), 546 (d, J = 31.2 Hz, 1H), 4.22 (m,
3H), 3.55 (m, 5H), 2.51 (m, 1H), 249 (m,
1H), 221 (m, 1H), 1.50 {m, 6H), 1.10 (d, J
= 6.56 Hz, 6H) .MS m/z575.4 (M + 1).
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39 E@:@/o N~ MS m/z546.4 (M + 1).
HN

40 EtO OCN»\ MS m/z560.4 (M + 1).
HN
2,0
N
Q) HQzS\L
41 / MS m/z559.4 (M + 1).

42 H ] MS m/z 547.4 (M + 1).



2H), 3.80 (t,

3,17 (s,
Hz, 2H),

1H),

HN\ I~N a 02s,

/a N HN ~
HN

NI d

1H), 3.36 (m 1H),

(m 3H),

1.73 (d, J = 12.9

1.35 (m

rdz 562.4 (M+i ).
52 MBn*| Z640. 5( Mr1) .

(M+ 1).

J=8.45H, IH), 3.58 (q, J = 8.38 Hz,
2.78 (m 1H). 2.66 (m 1H). 2.15 (m 2H),
1.59 (d, J = 12.9 Hz. 1H). 1.55 (m 2H). 1.43
2H), 1.25 (m 1 H. M5 tNz 599.4 (M+ 1). 50 EtOO M5 t
51 MS ,t/z614.5(Mrl). Et0 ) ~ HN N, 1
NG "029N. Vb, -170-1683 M5 niz 640.5
/ MS m/z 559.4 (M + 1).
43 NQ_.;\N
EtO N
o
e
N
& o |
44 c[)/ MS m/z600.4 (M +1).
S,
N']“N Q
SASY
45 EtO oﬁN, MS m/z 5864 (M +1).
HN
00
SASY
45 o PN MS m/z 600.4 (M + 1).
HN::
e
O
MS m/z 5094 (M + 1},
47 NQ,N
EXQ N
HN:©./.-
N’LN Q
O
48 MS m/z 587.4 (M +1).

N N E10



cl 02S, H 54 MBm z62B.5(M+1). Et0 HN NH~ 55 MBm z600, 4(M+l). ~ FAO N HN
ktArg O 0adN- H 56 MSmh644. Us46A(Mr1). N E10 MV' N M~ Br 02&N H 57
MS mh 613.5 (M+ 1). N 00j NHN Nk H 025 -171-

- 169 -
49 o N Q""N/\ "M NMR 600 MHz {acetoneds) & 10.35
U (m, TH), 8.72 (s, br, 1H), 842 (s, 1H), 8.00
HN {d, J = 7.93 Hz, 1H), 7.73 {m, 1H), 7.64
N’LN Q {m, 1H), 7.50 {t, J = 7.77 Hz, 1H}, 6.55 (s,
kcffkﬁozs __O 1H), 6.43 (d, J = 8.51 Hz, 1H), 4.31 {m,
\ 1H), 4.22 {q. J = 6.93 Hz, 2H), 397 (m,
2H), 3.80 (t, J = 845 Hz, 1H), 3.58 (q, J =
8.38 Hz, 1H), 3.36 (m, tH), 3.17 (s, 1H),
2.78 {m, 1H), 2.66 (m, 1H), 2.45 (m, 2H),
1.73(d, J = 12.9 Hz, 2H), 1.58 (d, J = 12.9
Hz, 1H), 1.55 {m, 2H), 1.43 {m, 3H), 1.35
(m, 2H), 1.25 {m, 1H). MS m/2598.4 (M +
1.
50 &0 o@"‘ MS m/z 562.4 (M + 1),
HNU
Y
o
Cl

51 O MS m/z 614.5 (M +1).
N

52 O MS m/z640.5 (M + 1),
N



58 M5 mk 578.5 (M+ 1). N EtO NHN~ N'INC HH59 / M mz550.4(M1).
Nom IAN INN Hd C2S.N 60 H\J M5 n& 586,4 (M+ 1). N4 HN N N 741? H
OzS. H MBh566. 4(Mrl). 61 HNJ Nomdi HN N HG V 62 HNJ MS niz 574.4 (M +
1). 1 N0 H\k N NO

-170 -

53 O MS m/z 640.5 (M + 1).
N

54 O MS m/z628.5 (M + 1).
N

55 Q MS miz 6004 (M + 1),
N

56 O MS m/z 644.4/646.4 (M + 1),
N

57 O MS m/z613.5 (M + 1).
N

2,0

a H



H-172- 63 H\J MS m z548.4(Mrl). 1 NC HNJ O p2tN. H64 H'~~N M mz
590.41592.4 (M+ 1). p too HN N HY. 65 M/ M z559. 4(Mk1). No HIN N ti
Y @S| 66 'H NWR 600 Miz (CD30OD) 6 8.85 (br, HN 1H). 6.03 (br, 1H), 7.78
(d, J =7.76 Hz, p\ N- 1H), 7.49 (br, IH, 7.30 (s, 1H), 6.38 (m i 1H),
8.33 (dd, J =1.69, 8.84 Hz. 1H). 4.12 HN (g, J = 6.96 Hz, 2H), 4.06 (m

1H), 311 N'~N N (dd. J = 6.68,10.74 H71t H), 3.66 (m1 H, HN\ 3.56 (dd,
J = 4.71, 10.76 Hz, 1H), 342 (m

MS miz578.5 (M+ 1).
58 ()

50 -/ MS m/z 560.4 (M + 1).
HN

60 J MS m/iz 5864 (M+ 1).
HN

61 / MS m/z 5864 (M + 1).
HN

62 _/ MS nyz 574.4 (M + 1).
HN



3H). 3.22 (q, J = 7.28 Hz, 2H), 2.57 (m 1H), 2.26 (m 1H), 1.39 (t, J =
7.28 Hz, 3H), 1.34 (t, J :6.96 Hz, 3H). M5 mh 524.4 (M+ 1). -173- 67 NH,
MS mh574.4(Mr 1), 1 0 p\ NH-,1nJ C 02S.N_ 68 NH2 'H NVR 600 M
(CD,OD) d B,23 (s, i H. N0 8.18 (d, J=8.16 Hz, 1 H), 7.98 (d, J = 8.44 0
Hz, 2H), 7.68 (m iN), 7.43 (m 1H), 7.22 HN (d, J = 129 Hz. 1H), 6.97 (dd,
J =230, c 8.8l H, 1H), 4.20 (q, J =6299. Hz, 2H), N O 3.77 (m 2H),
3.58 (m 2H), 2.75 (d, J = 2 HNbl 7.03 Hz, 2H), 2.72 (m 1H), 2.18 (m
4H), 1.47 (t, J = 6.97 Hz. 3H), 0.75 (m 1H), 0.30 (m 2H), 0.00 (m 2H).
M5 mz 600,4 (dd 1). 69 NH2 US mhgon- 4(Mr1ysmz@ioat0D(: ' HN N M) C> TO 2
VBT 2568, 4( Mr1) .

64 - i MS m/z 590.4/592.4 (M + 1),

65 HN_/ MS m/z550.4 (M + 1).

66 HN / H NMR 600 MHz (CD,0OD) ¢ 8.65 (br,
~ 1H), 8.03 {br, 1H), 7.78 (d, J = 7.76 Hz,
OD/D 1H), 7.48 (br, 1H), 7.30 {s, 1H), 6.38 {m,
N

1H), 6.33 {dd, J = 1.69, 8.684 Hz, 1H), 4.12

H | (@ J = 696 Hz, 2H), 4.06 (m, 1H), 3.71
’L#\N {dd, J = 6.68, 10.74 Hz, 1H), 3.66 (m, 1H),
a B 3.56 (dd, J = 4.71, 10.76 Hz, 1H), 3.42 (m,
W™ 3H), 3.22 (g, J = 7.28 Mz, 2H), 2.57 (m,

1H), 2.26 {m, 1H), 1.38 (&, J = 7.28 Hz,
3H), 1.34 (t, J = 6.95 Hz, 3H). MS m&z
524.4 (M + 1).



H7 NH\ H 71 NH2 MSnm z5604( Mtl).

72 NH2 MBniz 604.31606. 3(M+1l). HN'"~

0 ON HN Ncl o02si 74 NH2 M5 mlz 538.4 (M 1).

0O N4fN N-N N~

67

68

69

70

7

PN FIN N1'F7 {y G 02S N
t~N 028, H N N

MS m/z574.4 (M + 1).

'H NMR 600 MHz {CD,0D) & 8.23 (s, 1),
8.18 (d, J =8.16 Hz, 1M), 7.98 {d, J = 8.44
Hz, 2H), 7.68 {m, 1H), 7.43 {(m, 1H), 7.22
(d, J = 2.29 Hz, 1H), 6.97 (dd, J = 2.30,
8.81 Hz, 1H), 4.20 {q, 4 = 6.99 Hz, 2H),
3.77 (m, 2H), 3.58 (m, 2H), 2.75 (d, J =
7.03 Hz, 2H), 2.72 (m, 1H), 2.18 (m, 4H),
147 {t, J = 6.97 Hz, 3H), 0.75 (m, 1H),
0.30 (m, 2H), 0.00 {m, 2H). MS m/z 600.4
M+ 1).

MS m/z 600.4 (M + 1),

MS m/z 588.4 (M + 1).

MS mfz 5604 (M + 1},

NH, M5 ml z573. 4( Mr1).
~NiH g 75 2 M5 m8&573. 4( Mk1).



76 1D M5 nVz 578.5 (M+ 1). ~EIO N HNN CT.~-H GL oq -175- 77
MBM z613.5(Mri). N Etc) HM \ H~NI H~ c 78 EEOMS mz 611.4 (M+ 1).
HN, Q N~tl 0 79 EEOO M sm525.5 (M+ 1). HN) ONE O 80 ~N

VBN z524. 6(MF1). N Flo )

-174 -
72 NH; MS m/z 604 .3/606.3 (M + 1).
YU SE
nes
N’LN
NG
Br ”ozs.u,
73 _ NH; MS m/z573.4 (M + 1).
o
HND/
W
it
Ci st\r
74 NH; MS m/z 5384 (M +1).
YOUSE
nos
P@\ J‘
N
a H
g N
75 NH; . MS m/iz573.4 (M +1).
YT
N
NAN
g
76 O MS m/z578.5 (M + 1).
N



HN ~ HI/fJty> O 10 ~8q Ny ns nfi510.5(M1). EI0O OHN N_ILN , N H
qO 820 Ms mz525.4(M+i). EIONE~HNI vO NI NCN O -176- S3 CIN
MBM 2627.5(Mr1). Oz HN 1 N~\NH OS Ni H 9 a 84 CEN 'H NVR 600 Mz (CD3CD) 6
9.16 (m JJJ~ 2H), 8.05 (d, J = 7.93 Hz, 1H), 7.93 (C J

175 -

77 O MS m/z 613.5 (M + 1).
N

78 EO 0, MS mvz 511.4 (M + 1).

7 EDUO\O . MSmEB255(M+1)
HN N

80 / MS m/z 524.5 (M + 1).

81 NC)' NH MS m/z 510.5 (M + 1).
el
HN
N’LN
Ly
C' H
o N~
82 o MS myz 525.4 (M + 1).



Ob--:- HNNNH 7.64 Hz, IH. 7.78 (m 1H), 7.68 (m 2H), N'S! p~~ 7.58 (1,
J = 7.54 Hz.1H), 4. 72(s, 2H), 4.07 (d, J = 12A Hz, 2H), 3.34 (br, 4H). 2.96 (4
NJ =12.3 Hz, 2H), 2.87 (s. 6H), m 214), (, 2.28 (s, 1H), 2.00 (br, 7H),
1.81 (br, 2H). 9 MSmMlz627.6(M-l). U 85 ~ MSnh591.5(Mrl). O HN 1 N ZNH O 9
0 Be G N M ni. 601.5(M1l). @2HN" "N)~NHs b Ili ,~ N ONHZ -177- 87 a N
M5 n& 602.4 (M+ 1). Q2HN' ~N~NH NS\ l4#%6-_ O a NHz 88 C I . N M5 ink
566.5 (M+ 1). OHNNNH '"Ha NHZ 8g a(r~. N M5 z656. 5( Mr1). a2HN"' N- NH
83 cl ) MS m/z 627.5 (M + 1),
o, BN N/‘\NH o
s
Y N/
H
LT)
@
84 Sy H NMR 600 MHz (CD:OD} & 8.18 (m,
I\, 2H), 8.05 (d, J = 7.93 Hz, 1H), 793 (, J =
o, " N° “nH o 7.64 Hz, 1H), 7.78 (m, 1H), 7.68 (m, 2H),

J = 123 Hz, 2H), 2.87 (s, 6H), m, 2H),
2.28 (s, 1H), 2.00 (br, 7H), 1.81 (br, 2H).
MS m/z627.5 (M + 1).

\N'S\© : H/ 7.58 (1, J = 7.54 Hz, 1H), 4.72 (s, 2H), 4.07
| {d, J = 12.4 Hz, 2H), 3.34 (br, 4H), 2.96 (t,
(NQ

85 Cl o MS m/iz581.5{M+ 1).
T

86 Ol MS m/z601.5 (M + 1),



~S /1 I\ (1c CND 90 C3 N 'H NMR 600 Miz (CDOD) d 8.16 (d. J = a2HN-NH 8. 16
7.94 (dd, J = ~N.S ,~ 1.42, 7.98 Hz. 1H),

Hz, 1H),
=9.24 Hz, 11 iH),7
(dd, J = 2.58, 8.91 Hz, 1H),
3.50 (s, 6r, 4H, 3.29 (m 5H),
N~ 2.25 (d, J = 12.40 Hz, 2H),
(Mr1). -178- 91 g N Mo zB21. 6( M+l) .
NVR 600 MHz (CD, OD) d831é’d J =

823 is, 1H),
4.00 (s,

.72(m 1H), 7. 48(m 1H), 7, 16(d, J ,
3.82 (d, J = 12.63 Hz,
2.73 (s,
1 1.40(8, 9H). M5 m z657.5

y CND 92 CO'H
8.19 (s, IH),

N 3.19 (m 1H)),
2.03 (m17aH)
O HN'
N') 7.65 Hz, 1H),

N = 2.53 Hz,
2.96 (s, 3H),
'N-NH fl ~ ~ O

(dd, J = Ng 1883, 7.96 rz N 7.67 (t, MSmvzPOZAGM ),

1H), 7. 49(t, J=T. 68Hz, 1H), .a~ NN 6.56 Hz, 1H), 6,83 (d, J = 1.
1N), 6.65 (d, ‘J 86&~ IH, NrH 4. 11 (br, 2H),

J = 12.68 Hz, 3. 8§“ ) 8 (br, 2H), 3.46 (m 1H).

2H), 3.00 (t J = 12 19 rz 73 (s, 6H), 2.33 (d, J = 12.14 Hz,

88 Cl N

I
90 Cl o~y

MS m/z 566.5 (M + 1),

_MS m/z 656.5 (M + 1).

'H NMR 600 MHz (CDs0D) 6 8.16 (d, J =
B.16 Mz, 1H), 8.23 (s, 1H), 7.94 {dd, J =
1.42, 7.98 Hz, 1H), 7.79 (d, J = 9.24 Hz,
1), 7.72 {m, 1R), 7.48 {m, 1H), 7.15 (d, J
= 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 (m, 5H),
3.18 {m, 1H), 2.96 (s, 3H), 2.73 (s, 6H),
2.25 {d, J = 12.40 Hz, 2H), 2.03 (m, 2H),
140 (s, 8H). MS m/z657.5 (M + 1).

7.79 (d, J

3,91 (d,
3.23 (br,



1.97 (m 2H),
m z629. 5( M+1) .

(b, 2H), 7.89 (d,

3.73 (t,

1.30 (d, J = 6.04 Hz, 6H).

YN N HNy ) ~ N'M Hi

oB 1H J = 9.1 Hz),

91 C]rN
. i .
*NH

O HN™ "N

by
)
92 Y O N(\\)O

noy

.
N
¢ Tos. .
{
93 (o
J
YOUSn
pes
.

94 (})

M5 mz 630.5 (M + 1).
r pmt 94 Co vMSnmh594. 5( Mr1) .
Y~NHN( X N H C O0NH-179- ore r" ~ ~w so{+* MBmiz 471.1 (Mt 1).
NH o~ "Zr 'H NVR 600 MHz (DMBO-de) 6 11.7 (bs, 1H), 11.14 (bs, IH),

7.72 (m 2H), 7,55 (m 96 6 ~
2H), 7.1B (m 1H), 6.62 (s, 1H), 6.46 (M®-N 1 H), 4.06 (g, 2H, J
=4 .8 Hz), 3.11 (m 4H),

S

2.40 (m 3H),

MS m/z621.6 (M + 1).

TH NMR 600 MKz (CD;0D) & 831 (d, J =
7.85 Hz, 1H), 6.19 (s, 1H), 7.94 (dd, J =
1.33, 7.86 Hz, 1H), 767 {t. J = 7.70 Hz,
1H), 7.49 {1, J=7.68 Hz, 1H), 7.44 (d, J =
8.56 Hz, 1H), 6.83 (d, J = 1.37 Mz, 1H),
6.65 (d, J = 8.66 Hz, 1H), 469 (m, 1H),
4.11 (br, 2H), 3.9 {d, J = 12.68 Hz, 2H},
3.83 (br, 2H), 3.58 {br, 2H), 3.46 (m, 1H),
3.23 (br, 2H), 3.00 {t, J = 12.19 Hg, 2H),
2.73 {s, 6M), 2.33 (d, J = 12.14 Hz, 2H),
197 (m, 2H), 1.30 (d, J = 6.04 Hz, 6H).
MS m/z 830.5 {M + 1).

MS miz 629.5 (M + 1).

MS m/2 594.5 (M + 1).

93 ("0 MB



1.24 (m 3H); Msnmz 4851 (M+ 1).

Mtz (DVMSO-d,) 6 9.97 (
8.28 (s. 1H), 7.80 N.
1H), 7.39 (d, 1H J =
Hz), 6.71 (s, 1W, 6.49
Hz), 3.85 (d, 2H, J =
9.0 Hz), 194 (t, 2H J
1.64 (m 2H), 0.85 (t,

99 N NH MB m z 5781(
NVR 600 Mz (Dlvﬁ}d

(bs, 1 H), 30(51
2H), 7.27 (t, 1H J =
101 ' YJ+ NH Hz), 4.12
(t, 2H, J = 4.6 Hz), 3.

96

o7

08

100

Pr 97 MSm z577.1 (Mrl). Br 1H NVR 600
bs, 1H), 9.34 (s, 1H). 8.48 (bs, 1H), 8.34 (bs, UH),
1H. J = 4.8 Hz). 7.77 (d, 1H, J = 7.8 Hz), 7A8 (m
8.4 Hz,), 7.25 (t, 1H, J =96 r \ v YJ+~—~, - NWe 7.2

(d. 1H J =84 M"~"y(BHz), 3.93 (1, 2H, J = 6.0
12 Hz), 3.54 (d,"9PR- J = 12 Hz), 3.18 (q. 2H J =
=11 Hz) 2.88 (s, 3H), 2.42 (d, 3H, J = 4.8 Hz).
3H J = Hz); MBS mh 590.1 (M+ 1). y~' 9t~~rH
+1 Ms mz 593.1 (M+ 1). "!~JN sr -180 'H
® spw 9. 3M5(f'§47111+t|)ﬂ+1>8 47 (bs, 1H), 8.33
779“, 7.78 (d, | H J =17.2 H), 7.50 (m
AOr17.8 Hz,), 6. 75'v(revR ébblvHz @vSBafd 11 dls, J = 7.5
(c 2H J = 4.8 Hz), 88414 @s, 19t b50ky, 207.84d Hz), 3.59
53 (dda 1H, J = 8.1 Hz), 7.72 {m, 2H), 7.55 (m,

2H), 7.18 (m, 1H), 6.62 (s, 1H), 6.46 (m,
1H), 4.06 {g, 2H, J = 6.6 Hz), 3.73 {t, 4H, J
= 4 .8 Hz), 3.11 {m, 4H), 2.40 {m, 3H),
1.24 (m, 3H); MS m/z485.1 {M + 1).

o O

MS m/z 5771 (M + 1).

" NMR 600 MHz (DMSO-dg) & 9.97 (bs,
1), 9.34 (s, 1H), 8.48 {bs, 1H), B.34 {bs,
1H), 8.28 (s, 1H), 7.80 (¢, 1H, 3 = 4.8 Hp),
7.77 {d, 1H, J = 7.8 Hz), 748 (m, 1H),
739 (d, 1H, =84 Hz,}, 725 {t, 1H,J =
7.2 Hz), 6.71 (s, 1H), 649 {d, 1H, J = 8.4
Hz), 3.63 (t, 2H, J = 6.0 Hz), 3.85 (d, 2H, J
=12 Hz), 3.54 (d, 2H, J = 12 Hz), 3.18 (g,
2H, J = 0.0 Hz), 2.94 {t, 2H, J = 11 H),
2.88 (s, 3H), 2.42 (d, 3H, J = 4.8 Hz), 1.64
(m, 2H), 0.85 (t, 3H, J = 7.2 Hz); MS m/z
590.1 (M +1).

MS m/z 5781 (M + 1),

MS m/z593.1 (M + 1).



2H, J =12 Hz), 3.23 (s, 3H), 3.17 (g. 2H, J = 9.0 Hz), 2.94 (t, 2H, J = 11
Hz), 2.88 (s, 3H). 2.43 (d, 3H J =4.8 Hz); M mz 606.1 (M+ 1). 102 Y"
NN MS nh 594.1 (M+ 1). MN,,,O Ny . 103 MSm z547.1 (Mtl). 104 M5 nw2

533.1 (M + 1). 1-S 105 M5mh496. 4(M+1). d~ 'H NVR 400 MHz (DVsGd6) d 9. 35
(s. 1H), 9.02 (s, 1H), 8.52 (s, IH, 84ght (bs, 1H), 7.60 (m 2H), 7.45

(bs, 1H), 7.29 (m 2H), 6.66 (s, 1H). 6.47 (d, 1H, J =8.0 Hz), 106 4.02 (q,
2H, J = 7.2 Hz), 3.76 (t, 4H J = 4.8 Hz), 3,14 (t, 4H J = 4.8 Hz), 2.41

(d, 3H, J = 4.0 HZ), 123 (t, 3H, J = 7.2 hizsur sodBrdtordQ) 4160 1). 107 NB
910 (b, 1M, B35 (bs, 1), 8.18 (5, 1H T oihsmdlasiert, B,
. S, , . S, , . S, \ . S, ,
7.26 (t, 1H, J = 7.2 Hz), 7.15 (d, 1H, JFQ:H’"P:%SHz'?}’Q_L 59'%77%5 M6.89 (s, 1
H, 6.85 (d, IN J = 9.6 Hz), 3.7& (1, 4H =323 780y 29, 38 & "Mi7i=4. 8Hz),
2.52 (g, 2H, J =7.2 HZ?"?VQ 4& (%J =7.8 Hz,), 6.75 (s, 1H), 653 (d, 1H, J=7.8
101 J(ET NN g Hz), 4.12 (¢, 2H, J = 4.8 Hz), 3.84 {d, 2H, J
wl ) "J& = 12 Hz), 3.58 {1, 2H, J = 4.8 Hz), 3.53 (d,
2H, J =12 Hz), 3.23 (s, 3H), 3.17 {q, 2H, J
= 9.0 Hz), 2.04 (t, 2H, J = 11 Hz), 2.8 (s,
3H), 2.43 (d, 3H, J = 48 Hz); MS mi
606.1 (M + 1).
MeO._~,
102 ’é““t‘" b S s mizseed (M),
M%N\/\H N .

103 O&&M MS m/z547.1 (M + 1).
104 r\,éﬁit% MS vz 533.1 (M + 1),
a_/
S e,
105 @% . MS m/z496.4 (M + 1).

'H NMR 400 MHz (DMSO-dy) 5 9.35 (s,

1H), 5.02 (s, 1H), 8.52 (s, 1H), B.17 (bs,

1H), 7.80 {m, 2H), 7.45 {bs, 1H), 7.29 (m,

106 - *&a&:‘%{“ 2H), 6.66 (s, 1H), 6.47 (d, 1H, J = 8.0 Hz).
o 402 (g, 24, J = 7.2 Hz), 3.76 (, 4H, J =

4.8 Hz), 314 (t, 4H, J = 4.8 Hz), 2.41 (0,

3H, J = 4.0 Hz), 1.23 (t, 3H, J = 7.2 Hz);
MS m/z510.4 (M + 1).

107 C’%’L DQ,M MS m/z 524.5 (M + 1).



4.8Hz),1.06(t,3H,J7.2Hz);US mh 503.2 (M+ 1). e H 109 NN NHM

MBnl z6472(WM+1). Dr 110 US nf z494.2(M+l). .~ cx 1l11lb~+~ MSnh557.3(M+l). N
K YYYf7f 112 Nx N MSm z569. 3(M+1). 113 N WS ne56.2 (M- 1). o 114 N~ , N,
_VWH NHW MSmh5082( M+1). ca ~e \ 115 ~r N~NHc Msnh529.2(M+l). a - 182 'H
NVR 400 MHz (DVMbO-dad 9.91 (bs, 1H), 9480 (s, 1H). 8.94 (s, 1H), 8.49 (bs,
1H), 8.17 (s, 1H, 7.74 (d, IN, J = 7.6 Hz), a 7 7.41 (bs, 114), 7.23 (t, 1
H, =7.2 H), 7.16 ! =ryryry ,0(d, 1 H J =8.0Hz), 6.89 (m 2H). 3.84
(d. 116 ~N N NH p r 2H, J = 11.4 Hz), 3.54 (Wir siHwdomsdd) doa kz), 3.18 (q,
2H J = 8.0 Hz), 2.95 (t, 2H J = 11.4 H)y, 24088, {5,881 12 ebds(S, 6H),
2.53 (m 2H), 1.06 (t, 3H, J =8.0 Hz) 5 Y, 2H), 741 s, 1), 7.26 ¢

1H, J = 7.2 Hz), 7.15 (d, 14, J = 7.8 Ha),
108 ~ é“ o 6.89 {s, 1H), 6.85 (d, T, J = 9.6 Hz), 3.77
(t 4H, J = 4.8 Hz), 3.15 {t, 4H, J = 4.8 Hz),

282{q, 2H, J=T72Hz), 241{d, 3H, J =
4.8 Hz), 1.06 {1, 3H, J = 7.2 Hz); MS m/’z

503.2 (M + 1).
g
109 A P rte MS m/z547.2 (M + 1),
o
0
110 ! ’ 5"% MS m/z484.2 (M +1).
~ é o
ot “«»Ic,,,
E
111 NO’HTA %}O MS m/z 5573 (M+ 1),
a_J ”\‘jc,

12 Oy ,(5’“»&:.«; &H’C MS m/z558.3 (M + 1).
N
113 )é«"?u é.,%m MS m/z561.2 (M + 1),
'S ~JE,

114 @' MS m/z508.2 (M + 1).
IS, & -

115 %S, MS m/z520.2 (M + 1).



530.2 (M + 1).
119 Y, ~ NH ' N1"e MBm z548. 2( Mrl).
1H), 8.50 (bs, 1H), 8.41 (d,
1H, J = 72 Hz), 7.32 (d. 1H J = 8.4 Hz),

1H), 9.54 (s,
7.80 (m 2H),

7.50 (t.

H J =8.0 Hz), 6.32 (

" J2 = 8.4 Hz),
J 8.8 Hz),

3.25 (q, 1H,

111), 1.20 (d, 6H, J

M5 mz 600. 2

(M+ 1). 183- 123 : N NNNN~I\/ISn12 5742(

(M+1).

117 ~4, M5 m z556.2 (M + 1).
"H NVR 400 MHz (DMSO-d4) 6 10. 24 (bs,

d, 120t p 1H J 3

4,61 (m 2H), 4.01 (m 1F),
2.88 (s, 6H), 2.42 (d, 3H J = 4.8 Hz),

= 4.6 t); WS Mz 560H%M§%0+Mﬂz)(BM§HB)]"]29].Q1
Cay VS milz 562. 2

NQ,BEM {SI\I'H'P, Bé&g bs, 124 O

TN N~ |

“rLiMe MB m z575. 2( Mk1). v ~j ~~J/ 44" "~ |
600.2 (M + 1).

116

17

118

119

120

121

122

a

re, O ﬁv&% -

,mé&%’;@

,Oé H@z:%w
\\%nm%m

e

A,
O U%g‘

\éuﬁm Lo

118 M5 mz 566.2 (M

+1). a

1H J = 72 Hz), 821 (s, 1H),

.4 Hz). 6.17 (dd. IH, J,

3.60 (m 1H), 3.48 (

(et g e o
7.41 (bs, 1H), 7.23 (t, 1H, I = 7.2 Hz), 7.8
(d, 1H, J = 8.0 Hz), 6.89 (m, 2H), 3.84 (d,
oH, J = 11.4 Hz), 3.54 (d, 2H, J = 11.4
Hz), 3.18 (q, 2H, J = 8.0 Hz), 2.95 (t, 2H, J
= 11.4 Hz), 2.88 {s, 3H), 2.64 {s, 6H), 2.53
{m, 2H), 1.06 (t, 3H, J = 8.0 Hz); MS m/z
530.2 (M + 1).

MS m/z556.2 (M + 1).

MS m/z 556.2 (M + 1}.

MS m/z548.2 (M + 1).

H NMR 400 MHz (DMSO-ds) & 10.24 (bs,
1H), 9.54 (s, 1H), 8.50 (ba, 1H), 841 (4,
1M, J = 7.2 Hz), 8.21 (s, 1H), 7.80 (m, 2H),
750 {t, 1H, J = 7.2 Hz), 7.32 (d, 1H, J =
84 Hz), 728 (t 1H, J = 8.0 Hz), 632 (4,
1H, J = 2.4 Hz), 6.17 (dd, 1H, ; = 24 Hz,
J = 8.4 Hz), 4.61 (m, 2H), 4.01 {m, 1H),
3,60 (m, 1H), 3.48 {m, 2H), 3.25 (q, 1H, J
= 8.8 Hz), 2.88 (s, 6H), 2.42 (d, 3H, J = 4.8
Hz), 2.18 {m, 1H), 1.20 (d, 6H, J = 4.8 Hz);
MS m/z 560.2 (M + 1),

MS m/z 600.2 (M + 1).

MS m/z 562.2 (M + 1).

= 2.4

m 2H),
2.19 (m

v M5 mh

728 (t,

1

Hz.

Oy N p'ral



~0 ( 0128 ti % NH ONMr)z MSmz 5742 (M1). NI G 127 , la~.~l NH o"
MBS mz 5732 (M+ 1). g SNiONHR* 128 V AY MS miz 604.1 (M+ 1). 129 pN i
r+HO M5 ink 576.2 (M+ 1). 130 ° |NHO NH MSnmh5882(Mr1l). M.cpV Na a ~J G
131 N Menfz5612(Mrl). 132 MBnh561.1 (Mrl). SQASIYNI | L/ NHVD wWNG - 184- 0 133
NNYNI NpHO- MS nfz 589.2 (M+ 1). ¢ | /i , oz 134 -\ NYN NNO MS

m z575. 2( MF1). 135 N NH MBmi z574.2(M¥l). N- 'Gl aO /b | p 136 H NHO H-
MBnf z601. 2( Mk1). 137 YNHO MBS 25602( Mr1) .

123 ; %HY'N %{lm MS miz 574.2 (N'l-;-1),
Ne,
ror TR
G Gy
124 D H e MS m/z 575.2 (M + 1).
lsBoade
; 94

/NI-.

125 R ? of MS m/z 600.2 (M + 1).
GN/@’ TN md W
- o

A, .
126 \ ,@’nﬁ’" N, MSMIZETAZ (M 1),
/N"‘C/” NJC’

A, @
127 \ CFHW’” mo’%/ MS m/z573.2 (M+ 1).
/Nl--GN N '
=}
A )
128 ’G,H ; 4 MS m/z 604.1 (M + 1).
} YN T NHMe
M. N
Vd C/ N‘/I,B i
A ' >
129 N T:J::Ho)\ MS m/z576.2 (M + 1).
,I;/\/\u
A 0
130 ,@’HY’" T MS miz588.2 (M+ 1),
/‘h'hC" N f /k
131 g /L H‘r’" NHfNHMO MS m/z561.2 (M + 1}.

132 ( mn\ﬁn fnd ke MS m/z561.1 (M +1).
N\.i ol



Nh LI 138 (-~ NN fO' MSnfz575.2(M+l). V, / N O 1H NVR 600 Mz (OVBO-de) d
10.35 (bs, 1H), 9.45 (s, IH), 8.47 (d, 1H J = 7.2 Hz), 8.33 (s. 1H). 823
(s 1H), 7.79 (d. 1H, J = 6.4 Hz), 7.57 (t, 1 H J = 72 Hz), 7.52 (d, IN
9.6H2) . 7. 23(t, 1H, J=72Hz), | 0 6.68 (s, 0.4H). 6.64 (s, 0.6H), 6.50 {s
139 yN NH N- 0.6H), 6.49 (s, 0.4H), 51919% 0.6H), 5.15 ", 000""~~~T Nag
(s, 0.4H). 4.58 (m 1H), 3.99 (m 0. 4H) 73 (m 1.6H), 3.36 (m O BH),
3.26 (m O8H), 3.15 (m 0.6H), 2.96 (s, 1.2H), 2.89 (s, 1.8H), 2.64 (s,

6H), 2.60 (m 1H), 224 (m 0.6H),-R.07 (m 0.4H), 1.20 (d, 6H J = 6.0Hz);
MBNMLz561. 2( MF1). 140 9-, 5ylN NHd @ngB?.Z(Mﬂ). , i Nac, -185- 141 ~a N |
NHOL i ~~ NS m 238%.2 (M& 1). o | KEN 142MKmYER208r W2560, z( MFL) . 143
MBTh575 . 2( M+ ). 1‘3\1\1\/@@0~ \/T\ MBnlz 561.2(Mrl). | N

o
134 { A QNEE}';’ MS m/z575.2 (M + 1),
jSu
SN OV
135 wﬁV" mo’ﬁp\r MS m/z 574.2 (M + 1).
M

136 O\D/Ej NHo ﬁ’\v MS m/z601.2 (M + 1).

137 Y %ﬁ\fﬂ %’Ef MS m/z'560.2 (M + 1).
O"' N‘ICI
138 Z,J EFHYN ' ??u’k MS m/z575.2 (M + 1),
.., N o

'H NMR 600 MHz (DMSO0-d,) & 10.35 (bs,
© 1H), 9.45 (s, TH), 8.47 (d, H, J = 7.2 H),
8.33 {s, 1H), 8.23 (s, 1H), 7.79 (¢, 1H,J =
8.4 Hz), 7.57 (i, 1H, J = 72 Hz), 7.52 (d,
1H, J = 9.6 Hz), 7.23 (, 1H, J = 7.2 Ha),
Ao @}p B.68 (s, 0.4H), 6.64 (s, 0.6H), 6.50 (s,
139 \ R g o 0.6H), 6.49 (s, 0.4H), 5.19 (s, 0.6H), 5.15
C:‘Q,Cr v, (s, 0.4H), 458 (m, 1H), 3.99 (m. 04H),
. 3.73 (m, 1.6H), 3.36 (m, 0.6H), 3.26 (m,
0.8H), 3.15 (m, 0.6H), 2.96 (s, 1.2H), 2.80
(5. 1.8H), 2.64 (s, 6H), 2.60 (m, 1H), 2.24
{m, 0.6H), 2.07 {m, 0.4H), 1.20 {d, 6H, J =
6.0 Hz); MS m/z 561.2 (M + 1),

140 \ Q Q’D MS m/z587.2 (M + 1).
, CJ,,:&“*”J



a 1451 r Mo nma 587.2 (M+ 1). (CJ.

0.6H), 9.59 (bs,

(s, 0.6H), 8.228 (s,
(d, 0.6H J =18.4
Hz), 6.75 (s, 1H),
Hz), 6.54 (dd, 0.4H, J,
(m 0.6H), 4.58 (m 1H),

452( 0. 4H),

(m 0.4H). 3.33 (m 0. 6H 03, 21

4.8 Hz), 2.82%4W, 1.

(m 0.6H, 1.98

(d, 2.4H J = 6.0 Hz),
1186 148 N H MB ml z 589, M +

142

143

144

145

148

147

ﬁaﬁrg 24526“{5@’252%%0

1.20 (d, 3.6H, J = 6.0Hz),
.2 Hz); MSirlz 574.2 (M4
~'r

1.15 (d,

Wtk s

b e

A

ab"ﬁ% Y

. 0 ‘? A3
Wensak
hjé“rm%m

Q{@,\(Im T

¥ N\7

| G146 ;~4 , ~N dY J M5 m z5872
(M+1). (. N 114 NVR 600 Mz (DVMSO-de) 6 9.81 (bs, 0.4H), 9.74 (bs,
8.48 (bs, 1H}, 8.34 (s, 0.4H), 8.33 (s, 0.6H),
'0.4H), 7.82 (d, IH J =7.8 H), 7.59 (m 1H),
, 7.47 (d, 0.4H, g 8.4 Hz), 7
6.68 (s, 1H), 6.57 (dd, 0.6H, Ji =
= 2.4 H, J2 147 ,"Npy NNHY =
3.52 (m tH), 3.43 (m 1H),
2.8
7

.34 (q, 1H,
2.4 Hz, |
H

5 (d.

MS m/z 560.2 {M + 1),
MS mz5752(M+1).

MS m/z 561.2 (M + 1),
MS m/z 587.2 (M + 1)

MS m/z 587.2 (M + 1).

H NMR 500 MHz (DMSO0-d;) & 9.81 (bs,
0.4H}, 9.74 (bs, 0.6H), 9.59 (bs, 1H), 8.48
(bs, 1H), 8.34 (s, 0.4H), 8.33 {5, 0.6H),
8.232 (s, 0.6H), 8.228 (s, 0.4H), 7.82 (d,
1H, J = 7.8 Hz), 7.58 (m, 1H), 749 {d,
06H, J=84 Hz), 747 (d, 04H, J = 8.4
Hz), 7.34 (g, 1H, J = 7.2 Hz}, 6.75 (s, 1H),
6.68 {s, 1H}, 6.57 (dd, 0.8H, J, = 2.4 Hz,
J; 8.4 Hz), 6.54 (dd, 0.4H, J; = 24 Hz, J,
= 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), 2.85 {d, 1.8H, J = 4.8
Hz), 2.82 (4, 1.2H, J = 3.0 Hz), 2.26 (m,
1H), 2.07 {m, 0.4H), 2.05 {m, 0.8H), 1.98
{m, 1H), 1.78 {m, 1H), 1.20 {d, 3.6H, J =
6.0 Hz), 1.18 {d, 2.4H, 4 = 6.0 Hz), 1.15 (d,
6H, J=7.2Hz); MS m/z574.2 (M + 1),

= 8.4 Hz),

(m 0.4H5,



149 w NN ON M8 Wk 5752 (M + 1).

._ MBS M 2580.1 (|v|+ 1),
~ dA M5 & 687. 2

,Olmﬁﬁ

942

1H),

149

150

151

152

153

154

165

156

Oﬁ”‘@:‘“ I

A y Q -

~ a 155 ~ ~NNN r

1@‘ ~1‘7§ J\J 187

Jt =

N~ n!~ 150 NHN M5S mz 601-3 (M + 1).

p 151 H',Nw o~~ Ms mz 601.3 (M+ 1). O 152 MSink 559.1 (M + 1).

IN HVR 400 Mz (DMSO-04 6 10.07 (Dbs, 1H), 9.44 (s, 1H), 8.54 (s, .

, . 8.29 (s. IN), 7.91 (a. 1H. 7.79 (d, 1H ous J=8.0Hz), 7. 61

I H J=7.6Hz),7.32 153 ~-- 2 (t, IN, 7.6 Hz), 722 (d, IN, J = 8.

7.14(d, IN. J=8.8 Hz), 4.10 (m 2I—§6_386(s 3H), 3.46 (m 2H),
3.08 (m 2H), 2.83 (s, 3H). 2.66 (s, 6H);

i:??33‘”*é)35 (s, 1H),
Hz, Jz = 8,0 Hz),

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

MS m/z 601.3 (M + 1).

MS m/z 801.3 (M + 1).

MS m/z 559.1 (M +1).

" NMR 400 MHz (DMSO-ds) 5 10.07 {bs,
1H}, 9.44 (s, 1H), B8.54 (s, 1H), B.52 (bs,
1H), 8.28 (s, 1H), 7.91 (s, 1H), 7.79 (d, 1H,
J = 8.0 Hz) 761 (t, 1H, J =76 Hz), 7.32
¢ 1H, J=76Hz), 722 (d, 1H, J = 8.8
Hz), 7.14 {d, 1H, J = 8.8 Hz), 4.10 {m, 2H),
3.86 (s, 3H), 3.46 (m, 2H), 3.22 (m, 2H),
3.08 {m, 2H), 2.83 {s, 3H), 2.66 (s, 6H);
MS mvz 560.1 (M + 1),

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

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

MS m/z 567.2 (M + 1),

M5 mz 560.1 (M+ 1).
Ms mz586.1 (M+ 1).

NVR 400 MHz (DMSO-d,) 610.05
8.31 (s,



157 7.58(t, 1H J=8. OHz), 7. 32(t,1H, J=8.4 ~Nf r Hz), 7.15 (m 2H), 4.70 (m
IN), 4.07 (m a 2H), 3.45 (m 2H), 3.21 (m 2H), 3.06 (m 2H), 2.83 (s,
3H), 2.65 (s, 6H), 1.27 (d. 6H, J= 6.0Hz); M5 m z588.2(M1). 158 (I y M

rn/z 614.2 (M+ 1). d, a ~(dtm 159 N' A "N NH d' S MSmf z5732( M+1). .- | o
~~J Nf a 'HNWR 600 Mz (OVBO-de) 3 9.4& (s, 1H), 8.44 (d, 114, J = 7.6
Hz), 8.38 (s, 114 , 8.27 (s,1H), 7.81 (d, IN, J = 7.8 Hz), 7. 660e( 1H,
J =84 H), 7,64 (t, 1H, J = 7.2 160 t-.N Hz), 7.35 (t, 1H, J = 7.2 Hz),

6.97 (s, IH, N-16.76 (d, IH J = 8.4 Hz)nuaco®nik Pmedls,) 1005 (bs,2 HZ) 3 59

3. 29 4H), 2.92 2H), 2.86 i 1.31 (t,
ém s Hz)(ms A s7u2 (M(rln) H) (wr 16]2?42%_%) 82‘3%41A§ Tﬁ 600, 2 (M +
1). 162 -b M5 mz 600.2 (M4 1). 163 0J) ”Tsz’z?g -188-

164 NSf W 628, 6( |V|+l) 779 {dd, iH, J; =16 Hz, by = OHZ)

157 pf"}gﬂ 7.58 (1, 1H, J = 8.0 Hz), 7.32 {1, 1H, J= 8.4

F"N Hz), 7.15 (m, 2H), 4.70 {m, 1H), 4.07 (m,

2H), 3.45 (m, 2H), 3.21 {m, 2H), 3.06 (m,

2H), 2.83 (s, 3H), 2.65 (5, 6H), 1.27 {d, 6H,
J = 6.0 Hz); MS rm/z 588.2 (M + 1).

158 MS m/z614.2 (M +1).
ek
=, Q o
159 r’\r\/@' }jﬂﬂ dﬁ\r MS m/z573.2 (M + 1).
M,

'H NMR 600 MHz (DMSO-dg) & 5.45 (s,

1H), 8.44 {d, 1H, J = 7.8 Hz), 8.38 (s, 1H),

. 8.27 (s, 1H), 7.81 {d, 1H, J = 7.8 Hz), 7.66

o8 % d, 1H, J =84 Hz), 764 {t, 1H, J = 7.2

160 N ' Hz), 7.35 {t, 1M, J = 7.2 Hz), 6.97 (s, 1H),
’"v"\ﬁl'a, 6.76 {d, 1H, J = 84 Hz), 4.06 (q, 2H, J =

' 7.2 Hz), 3.58 (m, 6H), 3.29 {m, 4H), 2.92

(m, 2H), 2.86 (s, 3H), 2.64 (s, BH), 1.31 (1,
3H, J = 6.6 Hz); MS m/z574.2 (M + 1).

e
161 m@rntnl,m’ %WQ MS m/z 600.2 (M + 1).

.’N\'J N,
[+ ]
162 ’O,\’& N7 MS m/z600.2 (M + 1),
/(O

MS m/z 627.5 (M + 1).

163 o O Qﬁm%g;’



CN\,XON N p O 165 M5 mh654.5 (M + 1).

167 MS nfz592. 3( Mr1).

168 US m z614. 2( Mr1).

166 rp7s M5 m& 654.5 (M + 1).

Nqg 168 ~~~~yyyy rP M5 mz588.2(Mrl). D NN, 191

170 elOMS M2 574.2 (M+ 1). N ~y N dNNMs HIN ' H

NVR 600 MHz (UMBO-d6) 6 9.66 (s, 1H). 8.48 (bs, 1H), 8.40 (d. 1H J = 8.8

Hz), 8.30 (s, 1H), 7.66 (dd,1H J = 1.6 4gg.
7.46 0 (s, |H), 7.41 (1, 1H J
1H), 6.96 (s, 1H), 6.93 (bs. 1H), 4.67 (m
7.2 Hz),

(m 4H),

8.4 Hz),

1)

3.65 (m 2H),
126(d 6H,

165

166

167

168

169

170

171

14N346(m 1H),

Jz =7.6 Hz), 7.71 (t, 1 H J =

= 8.0 Hz), 7.17 (bs, 171 MIN, %

JN111H, 402 (g, 1 H J-=

3.34 (m 1H), 2,54 (m IH, 1.94

J = :? 15 (d, 6H, J=6.0Hz); M5 m 2587.2(M +
\© MS m/z628.5 (M + 1).
C,C NHo }u" .
Cl
é,ﬂ Q;;
P MS m/z 654.5 (M + 1).
' e B
ONO ::I;m
OO Qﬁq%’\? MS m/z 654.5 (M + 1).
OOEJ#,N vi MS m/z592.3 (M + 1).
A
«é’ MS m/z588.2 (M + 1).
NHg N’
0 MS m/z 614.2 (M + 1),
. @8@ %
w "y
A,
%N%%;M MS m/z574.2 (M + 1).
Mo

A
NS a s

M NMR 600 MMz (DMSO-dg) § 9.66 (s,
1H), 8.48 (bs, 1H), 8.40 (d, 1H, J = 8.8
Hz), 8.30 (s, 1H), 7.66 (dd, 1H, J = 1.6 Hz,
5= T HZ), 7.7 (t, 1H, J = 8.4 Hz), 7.48
{s, 1H), 741 (t, 1H, J = 8.0 Hz), 7.17 (bs,
1H), 6.96 (s, 1H), 6.93 (bs, 1H), 4.67 (m,
1H), 4.02 {q, 14, J = 7.2 Hz), 3.65 {m, 2H),
3.46 (m, 1H), 3.34 {m, 1H), 2.54 (m, 1H),
194 (m, 4H), 1.26 (d, BH, J = 6.0 Hz),
1.15 (d, BH, J = 6.0 Hz); MS m/z 587.2 (M
+1).



-1$9 'H NMR 600 MHz (DMB04B) S 9.63 (bs,
8.29 (s, 1H), 7.82 (
Hz), 7.34 (t, 1H J = 7.2 Hz),

1H J = 6.4

-1NynmJ = 6.6 Hz),

5H), 3.44 (m 1H), 3.

1.71 (m 2%

1,25 (t,

d 1 H J =172 H),

1H), 8.50 (bs, 1H), 8.46 (bs.
7.61 (t, 1 H J 72 Hz),

6.75 (s, 1H), 6.58 (d,

4.04 (g, 2H, J = 7.2 Hz), 3.82 "~ p (m 2H),

22 (m 4H), 2.65 (sige3H), 2.82 (m 2H), 2.09

3H, J =7.2 Hz), 1.16 (d, 6H, J = 7.2 Hz); MBS miz

6282(Mr1). 173 ~H Y, MB ink 615.2 (M1).
NVR 600 MHz (DMSO-ds) 6 9.43 (s, 1H), 8. 45H(Nwr,codithz (DBSB&) £ 863 (bd H) ,
91 (d, IH J = 8.4 Hz), 7.84 (
6.4Hz), 7.51(t, 14, J=7.2Hz), 7.48 (d, 1H, J

(s, 1H, 7.

v~ ~Hp} Hz), 6.76 (s, 1H), 6,55 (d, 1H, J
Hz), 3.82 (m 2H), 3.59 (m 5H), 3. '(m
2.82 (m 2H), 3’733)(%2%@@*—’( A
d, 6H J = 7. : .

5422 (M+ 1), " 1nnn|\1-u’i,,:ml a 5

173

174

175

176

177

178

I H,
3,76 (m
(m 2H),

174 g . M5 mh659. 1( Mr1).

dmg Blsb (bs, dHT8.46 (bs, 1H), 8.29 (s
=18 78 G, J"7722-9) H,‘l (1,15')'4 J

: %}
= (440 §ﬂ<§ (SJ“"J' Bée 8’ i)

{m, 2H}, 3.76 (m, 5H), 3.44 (m, 1H), 3.22
{m, 4H), 2.85 (s, 3H), 2.82 (m, 2H), 2.09
{m, 2H), 1.71 (m, 2H), 1.25 (t, 3, J = 7.2
Hz), 1.16 {d, BH, J = 7.2 Hz); MS m/z
6282 (M + 1).

MS vz 615.2 (M + 1)

MS mz652.1 (M+ 1).

' NMR 600 MHz (DMSO-dg) & 9.43 (s,
1H}, 8.45 {bs, 1H), 8.38 {bs, 1H), 8.24 (s,
1H), 7.81 (4, 1H, J = 8.4 Hz), 7.84 (d, 1H,
J =84 Hz), 7.51 (t, 4, J = 7.2 Hz), 7.48
d, 14, J =84 Hz), 726 (4 1H, J = 7.2
Hz), 6.76 {s, 1H), .55 {d, H, J = 7.2 Hz),
405 {g, 2H4, J = 6.6 Hz), 3.82 {m, 2H),
3.59 (m, 5H), 3.30 (m, 1H), 3.25 (m, 4H),
2.85 (s, 3H), 2.82 (m, 2H), 2.09 {m, 2H),
1.71 {m, 2H), 1.26 {t, 3H, J = 6.6 Hz), 0.92
{d, 6H, J = 7.2 Hz); MS m/z 643.2 (M + 1),

MS miz 642.2 (M + 1).

MS m/z 643.3 (M + 1).

MS m/iz 8693 (M + 1).

, J

1

1H),

743 (d,

72

~J &'4
8.24

85 (s

, 2
6,

0.92
JﬂWZN“—RF‘G 2, ~L’(7@23~3-320 VB Nt z

175

6

H)
ry



177 MB m z643.3 (M+ 1). 178 r -C~~ M5 m&669.3 (M+ 1). -190- 179 ~N V ~NH
180 MS miz 629.2 (M+ 1). Rj 181 MS nrz 669.2 (M +

MS mz 633.3 (M+ 1).
1). 182 MBS miz 642,2 (M +1).
400 M4z (DVB04) 6 9.94 (bs, 1H), 9.53 (s

7.79(dd, 1H, J,= 2.0 Hz, J2 = 8.0 Hz),
9. 2Hz) . 7.32(t, 1H J=6.0kHz), 6.68(d, 1H

ruNN J2 = 8.4 Hz),

2H, J = 12 Hz),

(t, IH J =12 Hz),

4.21 (m 2H) 404(q,
3.68 (t, 2H, Hz)
3.13 (m

2.16 (d. 2H, JH9L. 2Hz) i

pEt 185 A} d-0 MB rn/ z642. 3(

180

181

182

183

184

185

186

,@@‘é’&%”

y
,OO"@'HE"{%%

{
WOO’" Q%;

egianer s

Q@”w %‘Lo

00@?1%

oEt 183 ~}y MBS mz 615.3 (M+ 1). , 1la 'H NMR

1H), 8.49 (m 2H), 823 (s, 1H),

7.56(t, I|H J=7.6Hz),7.38(d, 1H,J
%=7 0Hz), 8.51(dd, 1H, J, =2. OHz, 184 A

2H, J o~ v = 6.8 Hz), 3.86 (d,
3.51 (d, 2H, J = 112 Hz), 3.38

t, 2H, J = 112 Hz); 2.64 (s, 6H).
L, 3M8 268 MME) : VB nllz 616. 3( M) .
dJ' ~1JJ 188 NH MSmh606. 7( MFl).  WN

MS nvz623.2 (M + 1),

MS m/z 669.2 (M + 1).

MS miz642.2 (M + 1)

MS m/z 615.3 (M + 1).

H NMR 400 MHz (DMSO-d;) & 9.94 {bs,
1H), 953 (s, 1H), 8.49 (m, 2H), B23 (s,
1H), 7.79 (dd, 1H, J, = 2.0 Hz, J, = 8.0
Hz), 7.58 ¢, 1H, J = 7.6 Hz), 7.38 (d, 1H,J
= 9.2 Hz), 7.32 (t, 1H, J = 8.0 Hz), 6.68 (d,
1H, J = 2.0 Hz), .51 (dd, 1H, J, = 2.0 Hz,
J, = 8.4 Hz), 4.21 (m, 2H), 4.04 (g, 2H, J
= 6.8 Hz), 3.86 (d, 2H, J = 12 Hz), 368 (,
2H, J = 12 Hz), 3.51 {d, 2H, J = 11.2 H2),
3.38 {t, 1M, J = 12 Hz), 3.13 (m, 2H), 2.73
{t, 2H, J = 11.2 Hz); 2.64 (s, 6H), 2.16 (d,
2H, J = 11.2 Hz), 1.73 (m, 2H), 1.24 (t, 3H,
J=7.2 Hz); MS m/z616.3 (M + 1).

MS m/z 8423 (M + 1).

MS m/z 606.7 (M + 1).



C3 -191 - HN 187 ~ N PO MSm z699. 3(M+1). cf Q- a 188 MS rNz600. 3( M+ ).

ia-- oOFl H 189 LL a DMS miz 626.3 (Mrl). V H\N--p NH 190 3 N, }

MBMh590. 3(MF1). G HN b 191 MSmi z599. 3(Mr1). 'H NVR 400 Mz (DMVBSO-de) S
9.86 (ba, 1H). 9.56 (a. 1H), 6,59 (bs. 1H), 8.47 (bs, 1H), 8.24 (a, iH),
7.79 (dd, 1H, J1 = 1.6 Hz, J2 = 8.0 Hz)o, 7S8 (t, 1 H J = 8.0 H), 7.38
(d, 1H, J = 8,4 Hz), 7.33 (t, 1H J = py~HH 72Hz), 6.70 (d, 1H J = 2.4 Hz).
6.51 (dd, 192 Nl 1H, J, = 2.4 Hz, Jz = 8.4 Hz), 4.03 (g, 2H Q+J = 6.8
Hz), 3.81 (d. 2H, J =12,4 Hz)em 3.58 (m 2H), 3.28 (m 1H), 311 (m 2H), 2.74

(t. 2H, J = 12 Hz), 2.66}(_@_6@, 5 (d,
187 =N 0 MS m/z599.3 (M + 1).
N\\_é—NHo,,s”
o o

188 l:’:N T :;= %go MS m/z 600.3 (M + 1).

189 C j 'b_‘%p MS rm/z 626.3 (M + 1).
of 0

[w]
O-Con
190 3 N>\=" NH MS m/z 590.3 (M + 1).
N HN
! a "y

191 N m%f/ MS m/z 599.3 (M + 1).
o™ K

"4 NMR 400 MHz (DMSO-ds) & 8.86 (bs,
1H), 9.56 (s, 1H), 8.59 (s, 1H), 8.47 (bs,
1H), 8.24 (s, 1H), 7.79 (dd, H, J, = 16
Hz, J = 8.0 Hz), 7.58 {1, 1H, J = 8.0 Hz),
7.38 {d, 1H, J = 8.4 H2), 7.33 (, 1H,J =

7.2Hz), 6.70 (4, 1H, J = 2.4 Hz), 6.51 (dd,
102 M- TH.dy =24 Hz, Jp = 8.4 Hz), 4.03 (g, 2H,
O b J=6.8H2), 381 (d, 2H, J = 124 Hz), 3.58

(m, 2H), 3.28 (m, 1H), 3.11 (m, 2H), 2.74
{t, 2H, J = 12 Hz), 2.64 (s, 6H), 2.16 (d,
2H, J = 11.6 Hz), 2.03 (m, 2H), 1.86 (m,
2H), 1.73 (m, 2H), 1.24 {t, 3H, J = 6.8 Hz);
MS m/z 600.2 (M + 1).

193 Oro,@' NQ%{{;’Q MS m/z 626.2 (M + 1).



2H, J = 1i.6 Hz), 203(m 2H), 1.86 (m 2H),1.73 (m 2H), 4,24 (t, 34, J =
6.8 Hz); MS m& 6W2 (M + 1). 193 pNHd 'NN M5 nh 626.2 (M+ 1). v~ V H
-192 "1 NVR 400 Mz (CD3OD) 6 8.29 (s. br, 1H), 8.07 (s, br, 1H), 7.96 (d,
. 8 ~l~NHz), 7.60 (m 1H), 7.39 (t, 1H J=72 Hz), (1 : OF 722(s,
br, lH) (s, 1H), 6.22 (s, hr, O4NNNH\ 1H), 4.08(qg, 1H, J=6.6 Hz),
3.95 (p, 1H 194 HN J=6.0 Hz). 3.61 (m 2H). 3.53 (dd, 1H O\ i ~ J=4.2,
11.4 Hz), 3.36 (m 2H), 2.78 (s, 3H), 2.52 (m 1H), 2.22 (m IH, 1,31(t,
3H, J=6.6 Hz), 0.98 (d, 6H, J 6.6Hz); M5 'HWMRIGOMEQCT,Hb) dl2p.¢s, bid NVR 400 MHz
(CD3AD) 6 8.30 (s, br, 1H), 8.05 (s, br, +kideor & §7ﬂ_(,d7951(l-|,1HJJ-738 N CEt

Hz), 7.60 (m 1 742 . 7.17 (s, 6.28 (s,
1H§, 6. 19 Es H) 4. (()4 1|19ié I\I-Soai(/ (; P’EW kgl J'Iz_‘)é”z’gl (p,(lH

CD
w
=

J=5.4 H), O\ N Hl\% NH 50(dd “ﬂ é1 ‘31 2‘ br3.33 (m
1H), 2.75 (s, 4 BE ( (m1HWa(q AHp {56 xhiz). e w27 (t, 3H,
3=6.6 Hz): M5 Mz 546"‘"4 \@ . J=6.0 Hz), 361 (m, 2H), 353 (dd, TH,

- J=4.2, 11.4 Hz), 3.36 (m, 2H), 2.78 (s,

3H), 2.52 {m, 1H), 2.22 (m, 1H}, 1.31(
3H, J=6.6 Hz), 0.98 (d, 6H, J=6.6Hz); MS
m/z 560.40 (M + 1).

‘H NMR 400 MHz (CD,0D) 6 8.30 (s, br,
1H), 8.05 (s, br, tH), 7.87 {d, 1H, J=7.8

c'j\/\ /L Hz), 7.60 (m, 1H), 7.42 (m, 1H), 7.7 (s,

O HN br, 1H), 6.28 {s, 1H), 6.19 (s, br, 1H), 4.04

195 . \-§ (2. 2H, J=6.6 Hz), 3.91 (p, 1H, J=5.4 H2),
I o N\ ] 3.60 (m, 2H), 3.50(dd, 1H, J=3.5, 10.8Hz),

3.33 (m, 1H), 2.75 (s, 3H), 2.66 (s, 6H),
248 (m, 1H), 220 (m, 1H), 127 {t, 3H,
J=6.8 Hz); MS m/z 546.40 (M + 1).

I\//k OEt

Q 1
196 HN@@ @D MS m/z 572.40 (M + 1),

9 HN® N° NH
197 ~\/—§ N MS m/z 54540 (M + 1).

° L

N
| G
P

9 HN- N7 "NH

198 \/—§ MS m/z 545.40 (M + 1).

o N— .



P }{N N-NH 196 HNS i / MSmh572.40(M+ /1). | \ N | O® OHNN --k NH 997
f Si / M5 mh545A0(Mtl). o ~N CEt O HNI N~NH\ 198 s M5 mmsas. 40( M+l).

\ 1 N) -193 'H NVR 400 Mz (CD,OD) 3 B.37 (s, br IH), 8. 11(s, br, IH),
8.00 (d, 1H, J=7.8 O ~~N Hz,), 7.65 (s, br, iH), 7.43 (t, 1H J=7.2 Il NH
OR Hz), 7.25 (s, br. 1H), 6.34 (s, 1H), 61®&5 (s, O HNIN), 4.11(q, 2H,
J=7.2 Hz). 3.99 (m 1H), 199 HN3 / | / N 3.65 (m 2H), 3.57 (dd, iH,
J=3.6, 10.8 p | Hz), 3.41 (m 211), 2.82 (s, 3H). 2.56 (m 1H), 2.28 (m
1H), 1.35 (t 3H, J=6.6 Hz), 1.01 (d, 6H, J=6i Gwvido:m-EoWE 5360 &6 (M +1) .
:]H7 g/R400 Mz (CD QD) 6 8.30 (s, br, IH, &41014(3ur, By sd 1/ 9% (d, 1H,
=7. ot

N

T

QEt

Hz,), 7.65 (s, br, 1H), 7.43 {t, 1H, J=7.2
Mz), 7.25 (s, br, 1H), 6.34 (s, 1H), 6.25 (s,

\< o HN® N7 "NH
199 B 1H), 4.11(g, 2H, J=7.2 Hz), 3.99 (m, 1H),
HN (':"\@ N— 385 {m, 2H), 357 (dd, H, J=3.6, 10.8
O— Hz), 3.41 (m, 2H), 2.82 (s, 3H), 2.56 (m,
1H), 2.28 (m, 1H), 1.35 (t, 3H, J=6.6 Hz),
1.01 (d, 6H, J=6.6 Hz); MS mv/z 560.40 (M
+1),
*H NMR 400 MHz (CD,OD) & 8.30 (s, br,
1H), 8.10 (s, br, 1H), 7.91 {d, 1H, J=7.8
G~y Hz), 7.57 (s, br, TH), 7.38 {t 1H, J=7.2
o I P QFt Hz), 7.21 (s, 1H), 6.30 (s, TH), 621 (5.
200 1 1H), 4.08 (g, 2H, J=7.2 Hz), 3.95 (m, 1H),
HN}; N— 368 (m, 1H), 3.62 (m, 2H), 3.53 (dd, 1H,
Q J=4.2, 108 Hz), 3.36 (m, 1H), 2.78 (s,
3H), 2.50 (m, 1H), 225 (m, 1H), 1.94 (m,
2H), 1.75 (m, 2H), 4.50 {m, 2H), 1.31 {,
3H, J=7.2 Hz); MS m/z 572.40 (M + 1).
cl
It” OEt
o HN° N NH
201 P}N..'s’\ij’ MS mVz532.40 (M + 1).
a N
¥
Chx
oo
O HN® N NH
202 \N,§ é\ MS m/z 546.40 (M + 1).
! O b"'h‘
cl
[ \j\ OEt
(I:I) HN. NT "NH
203 >,.g MS m/z 545.40 (M + 1).

(0]



Cl ~N Hz), 7.57 (a, br. 1H), 7.38 (t 1H, J=7.2 1~1 0 HN NNH Hz), 7.21 (s,
1H), 6.30 (s, 1H). 6.21 (s, 1H), 4.08 (qg. 2H J=7.2 Hz), 3.95 (miH), 200
NNS/ i / N3.66 (m 1H), 3.62 (m 2H), 3.53 (dd, 1H, O J=4.2, 10.8 Hz),
3.36 (m tH), 2.76 (s, 3H), 2.50 (m 1H), 225 (m iH, 1.94 (m 2H, 1.75
(m 2H), 1.50 (m 2H), 1.31 (t 3H, J=7.2.44); MS mz 572.40 (M + 1). C< OEt
O HN N-NH 201 FIN-S., Msmiz532.40(Mrl). N Et rO HN N NH 202 N_

MBMH546A8(Mr1). 1 O NN OR O HN | N-NH 203 yS~ / MBS z545.40(Mk1). /[ p ~
N -194- | OFt O HN N NHL16 28 3/ M5 mh532.40(Mr1). p \ N'H NWVR 400 Mz
(CD&OD) d 8.27 (s, be, IH)), (j'z(rnoeu 7.94 (d, 1H J=7,8 Hz),

O HN

204 ON-8 MS m/z 532.40 (M + 1),
o o
. awt

'H NMR 400 MHz (CD;0D) & 8.27 (s, br,
1H), 8.07 (m,1H), 7.94 (d, 1H, J=7.8 Hz),

Ch o~y 7.61 (s, br, tH), 7.40(, 1H, J=7.2Hz), 7.20
I\/ Qe (s, 1H), 6.30 s, 1H), 5.20 (s, 1H), 4.08 (g,

Q Hy N NH@ 2M, J=7.2 Hz), 3.85 {m, 1H}, 3.50 (m, 2H),
353 (dd, 1H, J=4.2, 10.8 Hz), 3.35 (m,

205 y-§
0

“N
Q 1H), 2.78 (s, 3H), 2.73 (d, 1H, J=6.6 Hz),
251 {m, 1H), 2.23 (m, 1H), 1.31 {& 3H,
J=7.2 Hz), 0.742 (s, br 1H), 0.32 (s, 2H),
0.00(s,2H); MS m/z572.40 (M + 1),
TH NMR 400 MHz {CD.OD) & 8.24 (s, br,
1H), 8.07 {s, br, 1H), 7.93 {d, 1H, J=8.4

e Hz), 7.57 (s, 1H), 7.38 (t, 1H, J27.2 Hz),

? | /)N\ OEt 7.20 5, 1H), 6:28 (s, 1H), 6.18 (s, br, 1H),

o HN N°NH 406 (g, 2H, J=7.2 Hz), 3.93 (m, 1H), 3.60

206 HN,%%\@ (m, 2H), 3.50 (dd, 1H, J=6.0, 10.8 Hz),
0 b‘ 335 (m, 1H), 276 (s, 3H), 272 (d, TH,

. J=B.6 Hz), 2.50 (m, 1H), 2.22 (m, 1H),
1.30 {t, 3H, J=7.2 Hz), 0.73 {m, 1H), 0.31
(m, 2H), 0.01(m, 2H); MS m/z 572.40 (M +
1),

207 MS m/z 545.40 (M + 1),



“N-NH OE1 (s.1H), 6.30

q N7.61 (s, br, 1H), 7.40(1, 1H, J=7.2Hz), 7.20 4
(s, 1H), 6.20 (s. 1H), 4.08 (g, OHN 2H,  J=7.2 Hz), 3.95 (m 1H), 3.60 (m
21-1). 205 HN5 / / . N 3.53 (dd, IN J=4.2, 10.8 Hz), 3.35 (m Ol ' 1H),

2.78 (s, 3H), 2.73 (d, 1H J=6.6 Hz), 2.51 (m 1H), 2.23 (m 111). 1.31 (t,
3H, J=7.2 Hz), 0.742 (s, br IH. 0.32 (s,ng) 0.00(s,2H) Ms mz 572.40 (M
+1). "HNWR 400 Mz (CD OD) d 8.24 (s, be.” 1H), 8.07 (s. br, IH. 7.93 (d,
IN, J=8.4 <¢i Hz), 7.57 (s, IH, 7.38 (4 1H, J-7.2 Hz), AN OEt 7.20 is,
1H), 6.29 (s, 1H), 6.18 (s, brg ruO HN N NH 4.06 (q, 2H, J=7.2 Hz).
3.93 (m 1H), 3.60 206 HN(m 3.50 (dd, 1H, Jz.O, 10.8 Hz), O 3.35
(m IH, 2.76 (s. 3H), ﬁzo(qN m?'\,]ﬁa 6 Hz). 2.50 (m 1H), 2.22 (m 11-1),
1.30 (t, 3H J=72 Hz), O_K3l 0. (m 2H), 0,01(m 2HX MS mlz572. 40

(M 1)) OBt 2030 M N BT Z° 5454 1, Ol \/ -195- ~N
Mo i e PEoe 208 \ _Ms 49. 10(5@ G

)
RS

Q HN™ "N” "NH

§ OMe
209 0 MS m/z532.40 (M + 1).

Q,

O

TH NMR 400 MHz (CD,0D) & 822 (d, 1H,

Br =N
jl\/:jl\ J=7.8Hz), 820 (s, 1H), 7.92 (dd, 1H,
L O HNN WM J=12, 7.8 Hz), 7.58 , 1H, J=6Hz), 7.48(d,
HN-§ OEt  1H, J=0.1Hz), 7.38 (&, 1H, J=7.8Hz), 6.65
210 0@ (s 1H), 646 (d, 1H, J=7.8Hz), 5.20 (s,

1H), 4.06 (g, 2H, J=7.2Hz), 3.86 (m, 1H),
3.38 (m, 1H),, 3.05 (m, 3H), 2.64 (m, 1H),

Z:\ - 250 (s, 3H), 2.30 {m, 1H), 1.34 {t, 3H,
J=7.2 Hz); MS m/z 577.30 (M + 1),

HN—J% OEt
211 0 MS m/z 533.30 (M + 1).



CQ) ~N O HN' NNINH 6~~ Ove 209 O MS M& 532.40 (M+ 1). 0 N, 'H NVR 400
Mz (CD,OD) d an (d, 1H, - Br ~ J=7.BHz), 8.20 (s. 1H), 7.92 (dd, 1H, O
HN- -NNH J=1.2,7.8 Hz), 7.58 (1.1H, J=6Hz), 7.48(d, HN IS\ | H. 6. 7.38
(t, 1H Hz), (a, 210 0 (a. (s, iH 6.48 6 (d, 1H, J-7.BHz), 5. .20 (s,

1H), 4.06 (g, 2H, J=7.2Hz), 3.86 (m 1H),L.gf.3.38 (m IH,. 3.05 (m 3H),
2.64 (m Ili). ZDN 2.50 (s, 3H), 2.30 (m 1H), 1.34 (t, 3H, v J=72 Hz),,
MS mz 577.30 (M+ 1), ~IN 0 HN' 'NaNH HN -S OR 211 MS miz 533.30 (M1). O
~N~ -196 'H NMR 400 MHz (0, 00) 5 8.30 (d, 1h1,,NM@|mm,,H;égD:gd%)B@0gﬂl,,1 (s, 1H),

7.91 (d, 1H, J=7.6Hz), 7.58 X, H J=7.8 Hz)zaufy 334 ( 991""}5
o N )\ J=7.8Hz), 7.58 }t, 1H, J=7.8 Hz), 7.55 (d,
AR oft 1H, J=8.4 Hz), 7.36 (t, 1H, J=7.8 Hz), 6.65
212 & (s, 1H), 6.47 (d, 1H, J=8.4 Hz), 520 (s,
1H), 4.07 (q, 2H, J=7.2 Hz), 3.87 (m, 1H),

0. 3.38 (m, 1H), 3.23 (m, 1H), 3.00 {m, 2H},

'<'j 2.64 (m, 1H), 2.50 (s, 3H), 2.38 (m, 1H),
~ 135t 3H, J=7.2Hz); MS m/z533.30 (M +
1).

1]
P OMe
213 o MS m/z533.30 (M + 1).
v 9
HN-S Me
214 o MS m/z519.30 (M + 1).

N
HN—J OMe
215 o MS m/z 563.30 (M + 1).



HN OEt 1H, J=8.4 Hz), 7.36 (t, 1H, J=7.6 Hz), 6.65 212 \ \ (s, IH), 6.47
(d, 1H, J=8.4 Hz), 5.20 (s, 1 H), 4.07 (q, 2H, J=7.2 Hz), 3.87 (m 1H), O
3.38 (m 1H), 3.23 (m 1H), 3.00 (m 2H), 2.64 (m 1H), 2.50 (s, 3H), 2.38
(m 1H). O\ 1.35 (t, 3H J=7.2Hz); MBS mz 533.30 (M+ 1). CIS N O H\'
N'INH OV 213 0 ( \ MS nfz 533.30 (M+ 2397- N, ~ IN OHN' 'N-"NH 01 HN\-S
, Me 214 O\ NBm z519.30(Mrl). )N, Z XXNH O H\N-p OVe 215 0 J

MBm z563. 30(Mr1). Q ON, -197- ~NHO HN' ~NINH _N$ 0 Ove '16;1

[N
H O HN N “NH

I
~N-3 OMe
216 0o MS m/z505.10 (M + 1).
1]
HN—? Me .
217 C M3 m/iz563.30 (M + 1)
H i
\.—N-; OMe
218 o MS mvz 563.10 (M + 1),

219 0] MS m/iz 561,40 (M + 1).

HN-S OFt
220 o M8 m/z577.30 (M + 1).



216 0 M5 M4505.10 (M + 1).

NBn/ 2563, 30( Mr1) .
(M+1). (o0
~N O HN-NH 10 HN-
N

221

222

223

224

O N

, [ OEt 220 0\

Cod
Br ~

|
W O HN NJ\NH
N o

_/ ~

O

N'\
I
O HN NANH

HN OMe

MS miz 524.45 (M + 1).

MS m/z511.20 (M + 1).

MS m/z 573,40 (M + 1).

MS m/z 547.40 (M + 1).

MS m/z 547.40 (M + 1).

~ OHN'NH HN5 M 11 217 0~ )
NHO HM~NINH/ Owe 218 0 \ f M5 ndz 563. 10
N O HN' ~N~NH H14-p / / OR 219 0 \ M5 nh561. 40( Mtl).
Ms mz 577.30 (M + 1).

- 198 -

0, ON,

O Br
-198- C



O HNn H NH221 \ \ | MSmz 524.45 (M+ 1). ON ON XVINH OHN, Ow 222
\' I M5 mz51120(Mrl)- OO0 CS g OHN'" "N"NH HN S OR 223 0 I |

MBmh573, 40(M+rl), O N, ~ HN'" "WNH -N-S Cet 224 0 | M5 ml z547.40(M+l). O
N~ C rENOHNNH )Nf OR 225 0 MS mz 547.40 (M+ 1). O
-199 -

Cle
j[tal\/jiwa

OHN

”s Et
226 0 MS m/z 546,40 (M + 1).
o}

Ol
Che

B
G HN NJ\NH

)—"s OEt
- 227 0O MS m/z 546.40 (M + 1).

O@

0

SNPULC NO)\ NH,
| S '

228 uN” NN MS m/z 559.40 (M + 1).

HN—S OMe
229 MS vz 559.40 (M + 1).

N--
G

HN S OMe
230 MS m/z 559.40 (M+1].

N-...



CN, -199- XN~INH O 6 OP 226 0 EE M5 nlz 546.40 (M + 1). 0] Cl ~N O HNN~NH
Ot 227 -6 OMs nmh 546.40 (M+t). O~INO C MO/ N NHZ N ~~JJ 228
HNXN \ M5 mh 559.40 (M+ 1). O OHN'" NNH HNS Owve .229 0\ M5 nYz 559. 40
(M+ 1). O G gOHNNNH HN# O 230 0 ° { J M5Smz 559.40 (M+ 1). 0
cm - 200 -

HN*',% OMe
231 o MS m/z519.35 (M + 1).

)—:é. OMs |
232 o MS m/z532.35 (M + T}

o,
Che
N 'H NMR 400 MHz (CD,0D) & 8.06 (d, 1H,
o H l NJ\N » 2 J=8.0 Hz), 7.92 (s, 1H), 7.73 (ad, 1H,
I-}N—lSl N 5 J=1.6, 8.0 Hz), 7.40 (t, 1H, J=7.8 Hz), 7.22
4 (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, 6.8
233 N Hz), 3.67 (m, 4H), 3.35 (m, 2H), 3.15 (m,
1H), 2.84 (m, 2H), 2.69(m, 2H), 2.30 (s,
3H), 2.01 {m, 2H), 1.89 (m, 7H), 1.27 {m,
N 1K), 0.95 {m, 1H), 0.33 {m, 2H), 0.05 (m,
O 2H): MS m/z626.5 (M + 1).
Ch vy
l
_.( O HN N¢1\NH
HN-S OEt
234 o MS nv/z 561.4 (M + 1),
0,



- 200 - ~N OHN -N-NH HNS OV 231 0 ns nh519.35(Mrl). O, O HN N NH/ Owe
232 0\ M5 m& 532.35 (M+ 1} ON, C N'H NVR 400 Mz (CD,OD) d 8.06 (d, 1H,
J=8.0 Hz), 7.92 (s, 1H), 7.73 (dd, IH 5 HN N NH J=1.6, B.O Hz), 7.40 (t,1
H J=7.6 Hz), 7.22 ii f (m 1H), 7.10 (d, 1H J=8.8 Hz), 6.50 (d, \/ 1H,
J--2A Hz), 6,38 (dd, IH J=2.0, 8.8 0 233 NHz). 3.67 (m 4H), 3.35 (m
2H), 3.15 (m 1H), 2.84 (m 2H), 2.69(m20RH), 2.30 (s, 3H), 2.01 (m 2H),

1.69 (m 7H). 1.27 (m N 1H), 0.95 (m 1H), 0.33 (m 2H), 0.05 (m 0 2H);

M5 mz 626.5 (M+ 1). ~ - 0 HNN-NH 11 H\N-S OEt 234 0 MSm z561.4(M1), 0.,
ON, . N
LA

/N’,‘ g OMe
235 O MS m/z 547.25 (M + 1).

e
[N 'H NMR 400 MHz (CDsOD) & 8.23 (d, 1H,
A

\ © HNTON J=7.6Hz), 815 {s, 1H), 7.90 (dd, 1H,
HN=5 0 J=1.6, 8.OHz), 7.56 {¢, 1H, J=7.2 Hz), 7.36
o @ {t, 1H, J=7.6 Hz), 7.31 (d, 1H, J=B.8 Hz),
236 N 6.63 (d, TH, J=2.4 Hz), 6.51 {m, 1H), 4.10
{m, ZH), 3.83 {m, 6H), 3.34 {m, 2H), 2.82
'/\,/\, {m, 2H), 2.48 (s, 3H), 2.23 (m, 2H), 1.78
N (m, 2H), 1.14 {m, 1H}, 0.51 (m, 2H), 0.23

[ :l (m, 2H); MS m/z 672.4 (M + 1).

(o}

HN-8 OFt
4
237 MS m/z532.4 (M + 1).

HN—&@ OFt
4
238 MS miz 5464 (M + 1).



-201- N O HNHNN-NH ,N- ~ Ove 235 0\ \ | MS nh547.25(Mr1). OO Br { \ N
"H NMR 400 MHz (CD30OD) S 8.23 (d, 1 H 0 HN N NH ( J=7.6Hz), 8.15 (s, 1H),
7.90 (dd, 1H, 13 HN-1 / O J=1.6, BAHz), 7.56 (t, 1H, J=7.2 Hz), 7.36 O
(1, 1H, J=7.6 Hz), 7.31 (d, IH J=8.8 Hz), 236 N6.63 (d, 1H J--2,4 Hz),
6.51 (m 1H), 4.10 9 (m 2H), 3.83 (m 6|12 3.34 (m 2H), 2.82 (m 2H),
2.48 (s, 3H), 2.23 (m 2H), 1.78 CN 0OH), 1.14 (m 1H), 0.51 (m 2H),
0.23 (m 2H; M5 nh 672.4 (M+ 1). 0) N O HN' N~-NH HN O Ot 237 MS
mz532. A(Mr1). CN =N O HN N-NH u HN, OR

. HN-$ OFt
lg
239 MS m/z 5763 (M + 1).

¥
240 MS m/z 590.4 (M + 1),

u : )
N5 OMe
241 c MS m/z 533.3 (M +1).

g 'H NMR 400 MHz {CD,0D) ¢ 8.26 (s, TH),
O HN” N NH 8.10 (d, 1H, J=8.0 Hz), 7.80 (dd, 1H,

ﬁ,”g:é@ ; Ol J=1.2, 8.0Hz), 7.80 (d, 1H, J=B.4Hz), 7.62
(m, 1H), 7.38 t, 1H, J=8.0Hz), 7.05 (d, 1H,

292 J=16Hz), 6.83 (dd, TH, J=1.6, 8.4H2),
.. O D\ 3.86 (s, 3H), 3.43 (m, 4H), 3.00(m, 4H),

NQ 210 {m, 2H), 1.85 (m.2H), 1.72 {m, 6H),

1.45 (m, 2H); MS m/z 658.4 (M + 1).



238 O | MS nh 546. 4
mz 576.3 (M + 1) (N)
590.4 (M+ 1). N CJ
Br N'H NVR 400 Mz (
Hz), 7.90 (dd, IN. H
(m IH, 7.38 (t, 1H,
243
244
245
248
247

M+ 1). (N -202- Br
N . "N O HN' N~NH
0 HN ' NNH
CD30C) |F 8.28 (s, 1H),
NO) S
J=B.OHz), 7.05 (d, IH;
Ch g
l
Q0 HN NJ\NH
>7,S\© ?,OME
o
o N/\I
o}
Br N
[ Y
\ Q@ HN N/LNH
HN—§© ?,oa
o N’ﬁ
0
NN
l
\ 9 HN N/)\NH
HN— OEt
0’3\© @,
0"
(o
Br e
[N
O HN N/)\NH

rL O HNNNH HN-S CEt

uN 30/ /[ Et 240 |
"INNS OVe 241 0 MSm z533. 3( Mtl).

0 HN N NH 8.10 (d,

MS m/z546.3 (M + 1),

MS m/z 591.2 (M + 1).

MS m/z547.3 (M + 1).

MS m/2.591.2 (M + 1).

MS m/z.546.1 (M + 1).

0-1 J=1.2, B.OHz), 7.80 (d, 1H J~AHz),

| 239 0

(%)
Q
| H,
7.6

mk
ON

J
2

=8
2

4

0
2

MS



J=1.BHz), 6.83 (dd,
3.00(m 4H), N 2.
M5 mh 658A (M + 1).
St ~N 0 HN'NH 11
HNpTS / OEf MBnmh547.

248

249

250

25

3.43 (m 4H),
v 1.45 (m 2H);
O

1H, J=1.6, B.4Hz), O N 3.86 (s, 3H),
10 (m 2H), 1.95 (m2H), 1.72 (m 6H),
-203- C N HN ~NH NH OVt 243 MB W 546.3 (M + 1),
244 HNO OR MB nk5912(M¥l). Cl~ N O HN' 'N-NH 11 245
3(Ml). ON) O Br OHN NNH HN P OEY

-204 -

MS m/z.560.2 (M + 1).

MS m/2.604.3 (M + 1),

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

MS rnvz.573.4 (M + 1).



246 O\ ] MBS mz5912(M+1). 0o C N No HN' 'N-NH Ove 247 O\ \ | M8
mz546.1 (M+ 1). OO- 204 - & ~NORN' NNINH HN-!S OR 248 O M
mz560.2 (M+ 1). (NAc Br ~N OHN' 'N-NH/ QEt 249 1 Of MS n&604.3 (M +
1). CNAc NOHN' NHHN P /Ove 250 0t MBS mz559.4 (M+ 1). O, ON

- 205 -
l
P>~ O HN N/)\NH
HN-S OFt
252 0 MS m/z573.4 (M +1).

HN-S OEt
253 0O MS m/z573.4 (M + 1),
1 B
N~ OFEt
254 o . MSm/z519.1 M+ 1).
]
i Et
255 o MS m/z563.1 (M + 1),

|
256 o MS m/z577.3 (M + 1),



d ~-N ROHN~"NINH 251 HN O, Ort } M5 mz573.4(M+1). O, - 205 - C~ N

O HN" NWMNH HN-S OBt 252 ~\ | ~ | M5 mz5T3.4(Mrl). QON, C ~N O HNXNIH
HN-S Ot 253 1 M5 nh573A (M+ 1). N, ~~N "HHN "N-NH Cet 254 0\ MS
m z519. 1(Mtl)- ( ~NHO HM'N-NH N Et 255 01 | M5 m&563.1 (M+ 1). BT

IN H O H NXNXNH
- 206 -

i
H}\I—é?@ OFt
257 MS mvz530.4 (M + 1),
H}ﬂ?@ OFt
258 MS m/z590.4 (M + 1),

HN*;:S] OFt
259 \( © MS m/z588.2 (M + 1),

11
H}q—ég. OEt
260 MS m/z.546 4 (M + 1).



ENO OE 256 ~ | \ | MBm z577.7 (Mrl). Co) - 206 - F ~N OHN 'NNH HN -S b 257
MS mz.530.4 (M+ 1). CND ~NO W 'NINH HN-5, , OEt 258 O\ \ E MB
m.S90.4 (M+ 1). N ~NCISINO HN'NLNHHHN IS/ / OBt 259 ~[ O\ M
mzS88.2 (M+ 1). GL ~N O HN ' N

N |

-207-

~N O HN ~NH

NHHOR 260\ \ ° M5 nmh.546-4 (M + 1).

©.207-
Be

P

O HNN
Hm—sijl
I8
261 :

FAS
Ch iy
|
O HN N/)\NH
HN-8 Ot
Is
262 MS /25344 (M + 1),
HN
FAN
F S
N
]
0 KN Nél\NH
HN-3 OE!
263 0 MS mvz544.2 (M + 1).

2Z  Z
n/

F. N
P
(I:I)HN N
HN—
I8
o *@

A
OEt
MS m/z520.4 (M + 1).
HN!)

A |
OFt
MS m/z.516.4 (M + 1).
()
N
I

N



HN -8 OEt
M5 534A QA + 1).
Ac
HN'

NXNH n Ot

0\ \ 261 MSm z520. 4( M+1).
'"NINH HN 0 OEt 20 \ MBS mf z544.2 (M1)-

HN
HN N F~~N O HN'

FAN O HN'" ' NKNH H p- Cet 264 / O\ \ |

IN CI N OHN'NLNH OOkt

M5 mh5l 64( ML) . - 208-

(NN)

- 208 -

265

266

268

M8 m/z574.2 (M + 1).

MS m/2577.1 (M+ 1),

MS m/z573.3 (M +1)

MS m/z614.5 (M + 1)

O 262

~N O

N



265 | MS mz574.2 (M+ 1). NBr N HOHNNNH /\-NO O 266 MS rW5n. 1
(M1). (0) Br N OHN' 'N-~NH H\--P Ove 267 0 k | MS n&579.3 (M+ 1) cxl&
NN OHNNNH n HNOS 0-1 268 MS m(z.614.5 (M+ 1) 0 NQ -209- Br N O HN
~N-NH HNOS \ | \ O- 269 M5 nh6584 (M- 1) O N~ NO

- 209 -

Brt“\/tN

O HN" N

c A
F}Ngﬁ\é o, |
269 @/ MS m/z658.4 (M + 1)
O

1
HNjﬁ . 0\
270 /'3 \© g? MS m/z590.3 (M + 1)

0N
O
NN
LA

H .
HN=S O
7 ~
27 /6 \© CP” MS m/z.546.4 (M + 1)

o) N’\
NN
B
4 O HN N “NH
oy o
272 MS m/z524.4 (M + 1)



Br ~N O HN ~N NH 270 HNOS \ \ O- M5 MB590.3 (M+ 1) O-) C O HN NNH 271
HNpS MBnh. 546. 4(Mk1) O N-,-) N O HNNH 272 \ MS WS24.4 (M+ 1) O
XN~~!-NH O u HNOS O, 273 M n&614.5 {M+ 1) O N3 No C N 'H NMVR 400 Mz
(CDOD) d 8.17 9s, OHN N NH 1HO, 8.15 (d, IH, J=B.OHz), 7.89 9dd, 1H, 11
HN-S p J=1,2,8,0 Hz), 7.86 (d, 1H J=8.4hz), 7.61 p~1 (m 1H), 7.36 (m
IH), 7,01 (d, 1H 274 \ J=1.6Hz), 6.81(dghg.1H J=1.6, 8.0Hz), 4,10 O Na (q,
2H, J=7.2Hz), 3.45 (m 3H), 2.94 9m 4H), 2.44 (s, 3H), 2.08 (m 2H) 1.94

(m
Il
273 MS m/z614.5 (M + 1)

| =N 'H NMR 400 MHz {CD,OD) & 8.17 9s,
f)\ 1HO, 8.15 (d, 1H, J=8.0Hz), 7.89 9dd, 1H,

HN_;:g, o~ J=1.2, 8.0 Hz), 7.86 (d, 1H, J=B.4hz), 7.61
/g ]: | (m, 1H), 7.36 (m, 1H), 7.01 @, 1H,
274 J=1.6Hz), 6.81(dd, 1H, J=1.6, 8.0Hz), 4.10
PN (@, 2H, J=7.2Hz), 345 {m, 3H), 2.94 Om,
O\ 4H), 2.4 (s, 3H), 2.08 ( m, 2H), 1.94 (m,
NQ 2H), 1.75 (m, 6H), 149 (m, 1H), 1.37 ¢,
3H, J=6.8H2); MS m/z628.5 (M + 1)

ey 'H NMR 400 MHz (CD,0D) & 8.17 (d, 1H,

I /)\ 2 J=8.0 Hz), 7.93 (s, 1H), 7.74 {dd, 1H,

>——s H W 5 J=18, 8.0Hz), 747 (1, 1H, J=8.0 Hz), 7.25

] ]: ] ©/ (m, 1H), 7.3 (d, 1H, 8.8Hz), 6.48 (d, 1H,

J=24 Hz), 637 (dd, 1H, J=24, B.8Hz),

25 N 3.66 (m, 4H), 3.34 (m, 2H), 3.14 (m, 4H),
I:‘J 2.81 (m, 2H), 265 (m, 2H), 2.98 (d, 2H,

J=12Hz), 1.68 (m, 7H), 1.30 (m, 1H), 1.02

{d, 6H, J=6.8 Hz), 0.99 {m, 1H}, 0.32 {m,
2H), 0.04 (M, 2H); MS miz839.5 M+ 1)



No 2H). 1.75 (m 6H), 1.49 (m IH), 1.37 (t, 3H J=6.BHz); MS vnt628.5 (M
1)  X~N-~INH 'H NMR 400 MHz (CDOD) d 8.17 (d, 1H, 0J=8,0 Hz). 7.93 (s,
1H), 7.74 (dd, 1H, J=1.6, 8.0Hz), 7.47 (t,1 H J--8.0 Hz), 7.25 O 1 | O (m
1H), 7.13 (d, 1H 8.8Hz). 6.48 (d, IH J=2.4 Hz), 637 (dd, IH J=2.4,
B.BHz), 275 N 3.66 (m 4H). 334 (m 2H), 3.14 (m 4H), 2.81 (m 2H), 2.85
(m 2H), 2.98 (d, 2H, J=12Hz), 1.68 (m gﬁ) 130 (m 1H). 1.02 N (d, BH,
J=6.B Hz), 0.99 (m 1H), 0.32 {m 0 2H);“0.04 (m2H); M mh.6393 (M + 1)
-211- G 'H NMR 400 MHz ( CD$OD) 6832(d IN, QHNNNHJ80H2) 8.11 (s,

1H), 7.92 (dd, 1H, 0J16c$ ,765t 7.43 0\ 1\ !
(t, 1H J=7.6Hz), 7.28 (d 1H 6. eﬁWR@HMH%J@EsO 1832 B e (dd, 1H,
J=2.4, 276 8.8Hz), 4- o AH) J=83 B &1 (s, BL-7I9F (A3 186 (m 2H),

O "H NVR 400 Mz (CDSOD) = Yale§. 2H) . 7. 72
(dd, 1K, 0 HN2761 NH J=1.6, 11,111371 7, 31 ” igﬁ?ﬁ?sg(%;a" % 14 HN O

V1 \0(m 1H, 7.10 (d, 1HJ:I:BHZ) '
2H) 3.35 (m, 2H), 3.35 (m, 2H), 3.23 (m,
2H), 2.85 (m, 2H), 2.23 (m, 2H), 1.83 (m,
2H), 1.19 (d, 6H), 1.13 (m, 1H), 0.48 (m,
0 2H), 0.21 {m, 2H); MS m/z641.5 (M + 1)

'H NMR 400 MHz (CD,0D) & 8.06 (d, 1H,

CNGEN
I\/ J=7.6Hz), 7.91 (5, H), 7.72 (dd, 1H),
N” T NH

3.35 (m 2H), 3.23 (m 8b , 22—85(8’11Hz)21'-65(tij—;8%6(-lm760) 2H)
1.19 (d, 6H), 1.13 (m ‘@ 8@( ; 0(L211-| (4PeHBH3s @/BHMI=8Q4S. 5 (M + 1)
1

\ & BN J=1.8, 8.0Hz}, 7.39 (1, 1H, J=7.6 Hz), 7.20
HN-5 0 {m, 1H), 7.10 {d, 1H, J=4.8 Hz), 6.48 (d,
o ﬁj’ @ 1H, 2.4Hz), 6.36 (dd, 1H, J=2.4, 8.8H2),
277 | 3.85 (m, 2H), 3.66 (m4H), 3.56 (m,2H),
3.18 (m, 2H), 3.16 (m, 1H), 2.98 (m, 2H),
Q 2,65 (1, 2H, J=12Hz), 2.29 (s, 3H), 2.05
N {m,2H), 1.64 (m, 2H), 0.95 (m, 1H), 0.32
[oj {m, 2H), 0.03 {m, 2H); MS M/z628.5 (M +
1)

Bfr,q H NMR 400 Mz (CD,0OD) & 8.18 (d, 1H,
g et 5 e e e

HN-5 4 8, B.0Hz), 7. . J=72Hz), 7.
3 (m, 1H), 7.25 (4, 1H, J=8.8 Hz), 6.65 (d,
278 @ 1M, J=2.4 Hz), 653 (dd, 1H, J=2.4, 8.3
N Hz), 3.82 {m, 4H), 3.45(m, 2H), 3.31 (m,
Q 1H), 2.95 (m, 2H), 2.83 (m, 2H), 2.47 (s,
3H), 2.17 {m, 2H), 1.88(m, 7H), 1.52 {m,

1H}, 1.15 {m, 1H), 0.458 {m, 24}, 0.21 (m,
2H); M8 m/z670.4 (m + 1)



1H, 2. AHz) 6.36 (dd,

1H, J=2.4, 8.8Hz),

277 N 3.85 (m 2H),

3.66 (m4H),

3.56 (m2H), r , 3.18 (m 2H), 3.16 (m 1H. 2.98 (m 2H), Y 2.65 (t, 2H,
J=12Hz), 2.29 (s. 3H), 2.05 "N (m2H), 1-64 (m 2H, 0.95 (m IH), 0.32 C
(m 2H). 0.03 (m 2H): M5 mh.628.5 (M+ 1) Br N'H NVR 400 Mz (CDLOD) d
8.18 (d, 1H, O H\" NNH J=8.0Hz), 815(5 1H). 7.89 (ft 1H, HN bzl O
J=1.6, B.OHz), 7.56 (t, 1H. J=7.2Hz), 32320 (m 1H) 7.25 (d, 1H, J=8.8
Hz). 0.65 (d, 278 IS, J=2.4 Hz), 6.53 (dd. IS. J=2.4, 8.8 ~N~ Hz), 3.82
(m 4H), 3.49(m 2H), 3.31 (m (~YJ~ 1H), 2.95 (m 2H), 2.83 (m 2H), 2.47
(s, 3H, 2.17 (m 2H), 186&. H, 1.52 (m N1H, 1.15 (m 1H), 0.49 (m
2H), 0.21 (m 2H): |vrsn1z6704 m+ 1) -212- ~NOHN Nk NH p 279 ' \ \ Ms
mz.641.5(Ml) O N Ne~ 400|sz (CD,OD) J 8.13 (s, 1 H), 8.10
(d, 1H, J~. OHz), 7.85-(L.1 0 Y N 9= 1.6Hz), 7.83 (t, 1 H J=1.6H),
7.57 (m 11 . 280H R‘ . 7.02 (d, 1H, J=1.2Hz),

O N

HN-$§ o\/
280 a1

“‘N

281
C =
I N
9 HN NA\NH
282 7E ‘@ ?’
O N
@

MS m/z641.5 (M + 1)

H NMR 400 MHz (CD:0D) 5 8.13 (s, 1H),
810 {d, 1H, J=8.0Hz), 7.85 {, 1H,

~ J=1.8Hz), 7.83 {, 1H, J=1.6Hz), 7.57 (m,

1H), 7.32 (m,1H), 7.02 (4, 1H, J=1.2H2),
6,81 (dd, 1H, J=1.6, 8.4Hz), 4.05 (g, 2H,
J=6.8Hz), 3.36 (m, 4H), 3.08 {m, 2H), 2.84
(s, 3H), 2.40 {s, 3H), 1.33 (t, 3H, J=6.8Hz);
MS m/z.560.4 (M+ 1)

HN s
msmsoosmn)

NMR 400 MHz (CDs0D) & 8.30 (d, 1H,
J=8.0Hz), 8.21 (s, 1H), 8.00 (d, 1H, J=8.4
Hz), 7.91(dd, tH, J=1.63, 8.0 Hz), 7.71 (m,
1H), 7.42 (m, 1H), 7.08 (d, 1H, J=2.0 Hz),
6.91 (dd, TH, J=1.6, 8.4 Hz), 4.30 (m, 2H),
4.13(q, 2H, J=7.2 Hz), 3.60 (m, 4H), 3.16
(m, 2H),1.41 (t, 3H, J=7.2 Hz), 1.90 94,
6H, J=6.8 Hz); MS m/z.573.40 (M + 1)



\ I \' I 6.81 (dd, 1H, J=1.6, BAHz), 4.05 (g, 2H, ~'\\ J=6.8Hz), 3.36 (m
4H), 3.08 (m 2H), 2.84 0 ~N (s, 3H), 2.40 (x.311),1.33 (t, 3H, J=6.BHz);
M8 nK560.4 (M+ 1) C ~N HN'" "N~NH r--H NOS 281\ \ | O- AMS m&600.5 (M
+ 1) ONM C'~N NWR 400 MHz (CD30D) d 8.30 (d, 1H, JL Il J=B.OHz), 821 (s,
1H). 8.00 (d, IH J=8.4 OHN N NH 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 Hz),;282 6.91 (dd, 1H J=1.6, 8.4 Hz),
4.30 (m 2H), 4.13(q, 2H, J=72 Hz). 3.60 (3m 4H). 3.16 0 (m 2H),1.41 (1,
3H, J=72 Hz), 1.90 9d, i N~ OH, J=6.8Hz); M5 mt573. 40( Mr1) -213- ~N HN' N~NH
283 ms ra(7 681.6 (M1) ONQN N OHN' NNH 11 Ove 284 0\ | \ |

VB z. 558. 4( Mr1) . N

G HN

|
¢ NéJ\NH
<:>—’;S\© O~
S
283 MS m/z681.5 (M + 1)
0N
N -

w

O HN™ N° "NH

HN-§ OMe
284 o MS m/z.558.4 (M + 1)

“N-8
H i
285 0 o MS m/z577.3 (M + 1)
| 2"0

Br. N NMR 400 Miz (CD,0D) & 8.28 (s, br, 1H),
I\ 8..11 (s, br, 1H), 7.89 (d, 1H, J=8.4 Hz),

N § HN N ONH 753 (s, br, 1H), 7.35 (4, 1H, J=6.0 Hz),
H'é? OBt 720 (m, 1H), 8.30 (s, TH), 620 (d, 1H,
286 J=7.8 Hz), 4.07 (g, 2H, J=7.2 Hz), 4.02 (m,

N 1H), 3.68 (m, 1H), 3.60 (m, 1H), 3.54 (m,
Q 1H), 3.34 {m, 1H), 2.95 (=, 8H), 2.57 (m,
N— 1H), 251 (s, 3H), 2.25 (m, 1H), 1.30 (¢,

3H, J=7.2 Hz); MS m/z580.3 (M + 1)



O Br I N OHNN\NH 11 HiS/ 2850\ | \ | MB mz577.3 (M+ 1) OC Br
N NVR 400 MHz (CDa00) d 6.28 (s, br,1 Hy, r8..11 (s, br, 1H), 7.89 (d. IH
J=8A Hz), >~ OHN NNH 7,53 (s, hr, 1H), 735 (t. 1H, J--6.0 Hz), H CEt 7.29
(m IH, 8.30 (s, 1H), 620 (d, 1H 286 \ | \ | J=7.8 Hz), 4.07 (qg. 2H.
J=7.2 Hz), 4.02 (m /N 1H), 3,68 (m 1H), 3.60 (m 1H), 3.54 (m | f 1H),
3,34 (m 1H), 2.95 (s, 6H), 2.67 (m N 1k, 2.51 (s, 3H), 2.25 (m 1H),
1.30 (t, | 3H J=7.2 Hz); M5 m(z590.3 (Mf 1) -214- N O HN N~-NH 11 287 0 MS
mz533.3 (M+ 1) D Bra NOHN'N,-~ NHNS/ Ove 288 | | M5 mz665.3 (M +
1)

B
O HN” “NZ “NH
H—!§ Ole

287 o MS m/2533.3 (M + 1)

D

N 0 HN
-5
It
288 "o \© o @i MS m/z665.3 (M + 1)
a—f
Be
A
Nooh
N—§ OEt
Hg
289 @ MS m/z546.4 (M + 1)

A

N._.
/
Bra Ay NMR 400 MHz (CD,0D) & 8.28 (d, 1H,
I\/ J=8.4 Hz), 8.24 (s, 1H), 7.91 {dd, 1H,
HN" "'N° 'NH J=12, 7.8 Hz), 7.57 (m, 2H), 7.35 {1, tH,

AN
NS
290 o

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 m/2.591.3 (M + 1)

e J=7.2 Hz), 6.98 (d, 1H, J=9.0 Hz), 6.77
(dd, 1H, J=3.0, 9.0 Hz), 4.18 {t, 2H, J=4.8
2@



n*. 591, 3( M+1)
c NVR 400 MHz (CD30OD) 6 828 (d, 1H,

O HN NNH H~S OEt 289 O\ | \ |
400 MHz (CD30D) 6 8.29 (d. IH,
N~ -NH J=1.2, 7.8 Hz),
J=9.0 Hz),
3.82 (s,

M5 Nn&546.4 (M + 1)

J--8.4 Hz), 8.24 (9, 1H), 7.91 (dd, 1H,
7.57 (m 2H), 7.35 (t, IN J=7.2 Hz),
6.77 290 0 | (dd. 1H, J=3.0, 9.0 Hz), 4.18 (I.
3.56 (m 2H), 3.17 (t, 2H, _, J=4.8 Hz), 3.3 (s, 1H),
3H), 1.92 (m 2H), 1.79 (m_3H), 1.53 (mIH: M
215- NNH\ 9 HHS Ow2¥g1 0\ | \ | NSl z521. 4( M+1)

N—-S OMe
Hg
291 @ ,‘ij,
Q

Nl
i
293

0
\N—l$ OMe
HE
204 o
@

~N J=8.4 H2),

8-15 (s, 1H),

MS m/z521.4 (M + 1)

NMR 400 MHz (CD,OD} & 8.28 (d, 1H,
J=8.4 Hz), 8.15 (s, 1H), 7.89 {dd, 1H,
4=2.4, 7.8 Hz), 7.55 (t, 1H, J=72 Hz}), 7.44
(d, 1H, J=3.0 Hz), 7.33 {, 1H, J=7.2 Hz),
6.99 {dd, 1H, J=3.8, 9.0 Hz), 6.80 (dd, 1H,
J=3.0, 9.0 Hz), 4.18 {t, 2H, J=4.8 Hz), 3.80
(s, 3H), 3.51 {t, 2H, J=4.8 Hz), 3.20 {m,
4H), 250 (s, 3H), 1.30 {m, 6H). MS
m/z535.4 (M + 1) )

NMR 400 MHz (CDyOD) & 8.31 (d, 1H,
J=B.4 Hz), 8.14 {s, 1H), 7.90 {(dd, 1H,
J=12, 7.8 Hz), 7.59 {m, 1H), 7.53 (d, 1H,
J=3.0 Hz), 7.33 {t, 1H, J=7.8 Hz), 6.96 (d,
1H, J=8.0 Hz), 6.76 (dd, 1H, J=3.0, 8.4
Hz), 418 (t, 24, J=4.2 Hz), 3.80 (s, 3H),
3.55 (m, 2H), 3.46 (t, 2H, J=4.8 Hz), 3.00
{t, 2H, J=12.0 Hz), 2.50 (s, 3H), 1.89 (m,
2H), 1.77 (m, 3H), 1.52 {m, 1H); MS
mYZ54T.4 (M + 1)

MS m/z605.3 (M + 1)

N N Br \N NWR
6.98 (d, 1H,

2H. J--4.8 Hz),
3.01 (m

7.89 (dd,



R R

OHN N NH J=24, 7.8 Hz), 7.55 (t,1H, J=72 Hz), 7.44 N / &MB (d, 1H, J=3.0
Hz). 7.33 (t, 1H, J=7.2 Hz), 292 0\ f 0 6.99 (dd, IH J=3.8, 9.0 Hz), 6.80
(dd, 1H, J=3.0, 9.0 Hz), 4.18 (k 2H, J=4.8 Hz), 3.80 (s. 3H). 3.51 (t, 2H,
J=4.8 Hz), 3.29 (m 4H), 2.50 (s, 3H), 1.30 (m 6H); MBS m z535.4(M1) NMWR
400 MHz (CD30D) 6 8.3t (d, 1H. [ N J=8.4 Hz), 8.14 (s, 1F3), 7,90 (dd, 1H,
O HN'N-~' LI NH J=1.2, 7.6 Hz), 7.59 (m 1H), 7.53 (d, 1H 11 H Ove J=3.0
Hz), 7.33 (k 1H, J=7.8 Hz), 6.96 (d, o 1#%°3=9.0 Hz), 6.76 (dd, IH,
J=3.0.8.4 293\ g\ i Hz), 4.18 (k 2H, J==4.2 Hz), 3.80 (s, 3H), 3.55 (m

R G S P i T 4

"NeNH 11 H~ /~ OVe 294 0 B/SH 3 (M+ 1y=84 H2)8 '@Js. NNoR9A08. VHz (CD30D)

6 833(d 1 H CJ=8. 4Ht 8. 43“ Hip 7496, Tad), 1H imOHHREINE N J=1. 2, 7.8
Hz) 7.57 (m1H), 7.53 (& J=3.0 Hz), 7.33 {1, 1H, J=7.2 Hz), 6.95 (d,
295 1H, J=9.0 Hz), 6.74 (dd, 1H, J=3.0, 9.0

Hz}, 4.17 (¢, 1H, J=4.8 Hz), 3.80 (s, 3H),
3.51 (m, 4H), 3.27 (m, 2H), 2.50 (s, 3H),

?
N
Q 1.85 (m, 4HO, 1.70 (m, 4H); m/z561.4 (M

+ 1)

1l
H—HS OMe
296 o o MS m/z.5687.4 (M + 1)
2”0
1}
ﬁ-’§ OMe
297 o MS m/z.589.4 (M + 1)

‘ C NH -
N5 OEt
o
298 MS m/z.590.4 (M + 1)



—

HO/ | O J=3.0 Hz), 7.33 (41 H, J=7.2 Hz), 6.95 (d, 295 0\ 1 H J=9.0
Hz), 6.74 (dd, 1 H, J=3.0, 9.0 Hz), 4.17 (t, 1H, J=4.8 Hz), 3.80 (s. 3H. N
3.51 (m 4H), 3.27 (m 2H), 2.50 (s. 3H), 1.85 (m 4HO, 1.70 (m 4H);
mz561.4 (M +1) C ~N OtC ! N\NH QH T4/ nme 296 0 \ MS mi z587. 4( M+1)
O HN'NNH ~H'5/ OVe 297 0\ j \ MBS mz589.4 (M+ 1) 2J 9 N 0 HN'N-NH [~
~5 OEt 298 ti O\ | \ ! MS ml7-590.4 (M-212) NH ~N~ -217- Cl~ INc O HN
NANH / OMe 299 HO O MB m z589.4 (M+ 1) 0

NN

H—hs ' OMe
299 o MS m/z.588.4 (M + 1)

ﬁ—,:s' OMe
300 8 MS m/z591.4 (M + 1)

HN-—g\@ OEt
I3
301 MS m2.608.4 (M + 1)

et Y
F
302 HS MS m/z607.1 (M + 1)



Cl~N a 0 H\W" N~\NH H S OV 300 O1 | Ms mz591.4 (M + 1) ?J
"NXNH u H -3/ OFt
'NKkNH / OR 302 HO |
0 | M8 z574. 4( M+ )

303

304

305

306

MS m/z574.4 (M + 1)

MS m/z618.2 (M + 1)

MS m/z568.2 (M + 1)

MS m/2562.4 (M + 1)

J ~N O HN'
03011 1| MSnlz 6D6.4(M1) N /\ 0 HN'
M5S mz607.1 (M+ 1) EtO "~ -218- ~N O HN' "N~NH u |
303
- 218 -

OR



CN' | ~NO HN" "N-NH u HNP, / CEt 304 Ob : MSNt 618.2(Mrl) N A4
XNI~~NH O O OEt 305 MS mz588.2 (M+ 1) N N NOHNI N-NH N | 4opt 306

MS mh.562.4 (M+ 1) N-219- Fr, N O HN~NH it HNP Et 307 Ol | M
m z530.4 (M+ 1) N ~N

-219-

Q
HN-S £t
I
307 MS m/2530.4 (M + 1)

HN—§\© OEt
8
308 MS m/z562.4 (M + 1)

o
309 \/ MS mVz576.2 (M + 1)

/N\

B
~

|
O HN" N

. )\NH
HN-S OEt
I
310 @ MS m/z546.5 (M + 1)

HN

2

AN



C~N OHN" -N~NH HN-o, OEt 308 \r~ 1 I Mo mz562.4 (M+ 1) W N~~N O

HN 'N-NH HN 0 OE7 309 | z:1 | M8 in/z576.2 (Mr1) H N OHNN-NH HN\-~5
611 OEt O 310 k MBS z546.5(M1) /N -220- F ~N O HNn HN ,8 OEt 311 \ | \ |
MBM z558.2(MF1) S OHN ~NKku u HNO, I, OFt 312 r{ J \ \

VB 2604. 5( M+1)
- 220 -

A
jI\/\j\wﬂ

O HN" N

HN"'&@
o
3N

QEt
MS m/z5568.2 M+ 1)
o
;N_
Ac

|
O HN NA\NH

HN—’:SI\© OFt
8
312 )J MS m/z604.5 (M + 1)
>HN§
. N'\

HN-"S\© OEt
o
313 \]/’ MS m/z616.5 (M + 1)

N
N_
ad
N
FI:)\ NMR 400 MHz (CD,0D) ¢ 8.17 (d, 1H,
/ﬂ_‘g HN® N° "NH e B0 788 (m, 24), 7.86 (, TH, =80
314 J \© Hz), 7.37 (m, 1H), 7.17 (d, 1H, J=8.8 Hz),
661 {d, MH, J=2.4 Hz), 6.47 9dd, 1H,
A J=2.4, 8.4 Hz), 3.75(m, 7H), 3.12 (m, 4H),
]: j 2.42 (s, 3H); MS m/z489.1 (M + 1)



N NHN' -N~-NH -S, Oft 313 Ol \ | M8 n&616.5 (M+ 1) g N Ac NVR 400 Mz
(CD3OD) 6 8.17 (d, 1H, HHN N NH J=8,0 Hz), 7.88 (m 2H), 7.56 (t, 1H,
J=6.0 Ome, Hz). 7.37 (m 7H). 7.17 (d. 1H. J=8.8 Hz), 314 \ E 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), N (0)
2.42 (s, 3H; M5 nt489.1(M+ 1) 221 O HNNINHH S 315 0\ \ | O M
mz.546.4 (Mr 1) 0 N NWR 400 Mz (CD3OBpd 8.22 (d, IIl, F I -" J=8.4
Hz), 7.90 (d, 111, J=4,4 H), 7.86 A- 0 HN N NH (dd. 1H, J=1.6. 8.0Hz),
7.55 (m SH), 7.34 y~ OR (m1H), 7 27(d, 1H, J=B.8Hz), 6.69 (d, 1H, 316 O |
\ | J=2.4 Hz). 6.45 (dd, 1H.cl , 8.8 H. 4.00 (g. 2H J=6.8 Hz), 3.75
(t, 4H J=4.8 (N~ Hz), 3.10 ( /ﬂ) 2.42 (s, 3H), 1.94 (m ! 6H), 1.25 (t
3H, J=6.8Hz); M5 m&603.2 Q( MNI)'N

_ HN—S o
315 /g MS m/z.546.4 (M + 1)
o N
LN
. NMR 400 MHz {CD,OD) 6 8.22 (d, 1H,
[ ~N J=8.4 Hz), 7.90 (d, 1H, J=4.4 Hz), 7.86
HO HN N/)\NH {dd, 1H, J=1.6, 8.0Hz), 7.55 (m, 1H), 7.34

4.00 (q. 2H, J=6.8 Hz), 3.75 (t, 4H, J=4.8

S8 OEt  (m. 1H), 7.27(d, 1H, J=B.8Hz), 659 (d, 1H,
316 o J=24 Hz), 645 (dd, 1H, J=16, 83 H),

N Hz), 3.10 {m, 4H), 242 {s, 3H), 1.94 (m,
on BH), 1.25 (t, 3H, I=6.8Hz); MS m/z.503.2
M+ 1)

317 0 MS m/z575.4 (M + 1)

NMR 400 MHz (CD:0D) 6 8.24 8d, 1H,
A J=76 Hz), 817 s, 1H), 7.94 9dd, 1H,
/\/ﬁ“g HN™ N NH o JT1E80HR.TE0( tH JeToHz), 7.44

218 & \@ @/ (m, 1H), 7.39¢, 1H, J=7.23 Hz), 6.68 (5,
1H), 6.50 (m, 1H), 4.10 (q, 2H, J=7.2 Ha),

_ N 3.84 (m, 4H), 3.16 (m, 4H), 2.83 (, 2H,

[ j J572 Hz), 1.37 (m, 6H), 0.75(t, 3H, J=7.6
o hz); MS m/z591.1 (M + 1)



N OHN NH HI\I-SOVESl?OIINBrr&754(M+1) D, ON, Br\7 ~N NWVR 400
MHz (CDOD) d 824 9d, 1H, /I i'~ J=7.6 Hz). 8.17 9s, 1H), 7.94 9dd, 1H HO
HN N NH J=1.6, 6.0 Hz). 7.60 (t iH J=7.6 Hz), 7.44 /\,N ~ OR (m I|H).
7.39(t. tH, J=723 Hz), 6.68 (s, 318 f"JI 1H), 6.50 (m 1H), 4.10 (q, 2H,
J=7.2 Hz), N3.64 (m 4H), 3.16 (m 4H), 2.83 (t, 2H, J=72 Hz), 1.37 (m
SH)y, 0.75(t, 3H, J=7.6 0 hz); MSm&591. 1( MEb). -222- Cl ~ 0 HN'" "N'")" NH
HN-IS OV 0 / / MBS mMz573,4 (M+ 1) 319 O ZDN, ~N' O HN NH Ow 320 Oh
\' \ M5 nh586.1 (M+ 1) ON
Oy
-
O\ o v v
HN-5 LOMe
318 MS m/z573.4 (M + 1)
e
Ch
N
P
o NJ\NH
OF " =
320 o] MS m/z.586.1 (M + 1)
7N
Lo
P
O HN N’LNH
HN-5 OMe
321 o MS m/z575.4 (M + 1)
e
c
=N
L
Q HN N/LNH
S OMe
322 0 MS m/z572.4 (M + 1)
e
O\ O HN Nél\NH
HN=-5. OMe
323 o MS m/2573.4 (M + 1)



0 ~NOH\N' 'N'NH H\N-8 O 321 0\ ° ( MBmz575.4(M+l) O ZDN, rcN O O HN
NH ~ 3/ Ove 322 0 MBm z57Z4(Mr1) O Na O HN' N\NH HN p / , Ove 323 4 ° )
) MBmM z573.4(Mrl) 0-1 ON, - 223 - ~N O HN' N~NH Su OV 324 0 | | MB
mz572.4 (M+ 1) 0 ON, r~IN\) OHN 'NaNH 11

-223-

OHN

324 MS m/z572.4 (M + 1)

N-~..

o
HN—:§ OEt
325 . MS m/z589.4 (M + 1)
-
HN—:§ Et
326 o MS m/z.589.4 (M + 1)
i
HN-5 OEt _
327 o MS m/z587.4 (M+ 1)

HN-S OEt
328 o MS m/z.587.4 (M+ 1)



D

HN-1'S OFt
L
(M+ 1)
-224- ~~N"
~S CEt

325 0 | |

MS m z589.4 (M + 1)
O ObN, N OHN I

M5 i z589. 4( M+ 1)
~N
N-NH HN-0S-OEt 328 6 °

0 &
O HN'N-NH HN-$ 6 ,

~ O HN'

Ot 327 O |
~\ 1

"N-NH HN-S Et

" O HNNNH u S, OEt 329 0 \ M5 nz586.4 (M + 1)
-924 -
|
O HN N//]\NH
5 OEt
329 0 : MS m/i2586.4 (M + 1)
be
Sy
|
>\ @ Hn N//[\NH
HN—”S OFEt
330 o MS m/z587.1 (M + 1)
o N’\
o)
|
9 HN N//‘\NH
5 OEt
331 o MS m/z.586.4 (M + 1)
0,
C
N
|
O HN N/)\NH
S OEt
332 0 MS m/z600.2 (M + 1)
0 N’\
o)
Clh
B s
333 \ @ HNT N NH MS nvz434.2 (M + 1)
OMe

326 0
M5 nmf z587. 4

VB z587. 4( Mri ) ON,

a XVINH O HN



I~ I US mh6Q0. 2

335 HN N NH M

NMR 400 MHz (CDOD) & 8.18 (d, 1H,
J=7.6 Hz), 7.98 (d, 1H, J=4.4 Hz), 7.86
(dd, 1H, J=1.6, 8.0 Hz), 7.56 {m, 1H), 7.46
(s, 1H), 7.30 {m, 1H), 6.83 {m, 2H), 3.75
(s, 3H), 240 (s, 3H), 2.08 (s, 3H); MS

m/z418.1 (M+1)

330 - \ MBM2z5B7.1 (M+ 1) O~ O ~ ~NO HWN NH S OR 331 O
MenVz586. 4( Mtl) o, , CND N ~~ HN'" "N~NH u Cet 332 O\
(M+ 1) O C 333 HN-3 HN I N NH 50Me M5 n1z434.2 (M+ 1) O -225- P HN'
"N~NH 334 "N, S 0., MSm z520.0(Mtl) HOB 1 & Br N~ O rte.
m7476.0 (M+ 1) HOS\ | \ | O
~225 -
BrrN
|
O HN N/)\NH
334 ~N-5 O  MSmz5200(M+1)
HO
Brr”
LA
335 (’s? HN™ "N™ "NH MS m/z478.0 (M + 1)
HO
[
< O HN NJ\NH
HN~$S OEt
336 o MS mv2.543.2 (M + 1)
EtO
)
o
O~
N
|
\ Q HN NéLNH
HN-$ OFt
337 o) MS m/z563.2 (M + 1)
E
O
0
A
238 \ 9 N®NH



~N OHNI N-NHHN S,k /
N NH HN5 OR 337 O
J=

OEt 336 | | M5 m&543.2 (M+ 1) EIO Cod g ~N O HN
\' I | MBS mz5632 (M+ 1) C0) F NMR 400 Mtz (CD1Q0D) 6
8.18 (d. 1H, ~ NJ=7.5 Hz), 7.98 (d, 1H J=4.4 Hz). 7.86 338 ° O HN' N-NH
(dd, 1H, J=1%. 8.0 Hz), 7.56 (m1H), 7.46 HN-o Ove (s, 1H), 7.30 (m 1H).
6.83 (m 2H), 3.75 | | (a, 3H), 2.40 (s, 3H), 2.08 (s, 3H; M5 mz416.1
(141+1) -226- N ~ NMR 400 MHz (CDOD) 6 8,44 .(d, 1 H O HN N NH J=8.0 Hz),
8.00 (d, 1H, J=4.4 Hz), 7.86 HN-O~ OEt (dd, 1H, 32 2 ( , 7.53 (m 1H), 7.43
339 0 (s, 1H), 7..3 (m 1H 1H), , 678(s IN), |, 400(q (q, Et0 \ 2H,
J=6.8Hz), 3.83 9m 4H), 3.76 ( N 2.44 (s, t, 3H. J=7.2
Hz), 1.24 (t, 3H, J=72 Hz) %ﬁz (M + 1)*1MRW'@(H ODNWFF d, 1H,

J=8.0 Hz}, 8.00 (d, 1K, J=44 Hz), 7.86

HN~§ {dd, 1H, J=1.6, 8.0Hz), 7.53 (m, 1H), 7.43
339 (s, 1H), 7.32 {m, 1H), 6.79 (s, TH), 4.00 (g,
EtO 2H, J=6.8Hz), 3.83 9m, 4H), 3.76 (m, 2H),

2.44 (s, 3H), 1.29 (t, 3H, J=7.2 Hz), 1.24
t, 3H, J=7.2 Hz); MS m/z547.2 (M + 1)

Et
340 MS m/z588.4 (M + 1)
1]
N-S OEt
¥
341 \© ©/ MS m/z600.4 (M + 1)

N-8 OEt
Hg
342 MS m/z602.4 (M + 1)



Et 340 0\ | \ | MSmz588.A(M+ 1) HN r' OHNNNHH-5, , Oft 341 O\
f \ | MBmM z600.4(M+l) g NO OHN' NeNHH 75/ / OEt 342 O\ | \ MB
mz602.4 (M+ 1) Q N - 227 M mz 593.001595.00 (M+ 1) 343 MS niz
621.20 (M+ 1) 344 r. NMR 49 Mz (DM6O-) d J.55(5, br, 1 H), , 8.49 (s,
br, 2H), 7.60 0 (dd. J = 7.54, ejo 2.13 Hz, | H), 7.34 (t.1 = 6.36, 2H),
7.14 345 (m 3 H), 6.93 (m 3 H: M mz"%40.101 / | 542.10( M+1)

MBm z506. 10/ 508. 10( MF1) o0 346 & cr

MS mJz 593.00/ 595.00 (M + 1)

343

MS miz 621.20 / 623.20 {M + 1)

344

*H NMR 400 MHz (DMSO-de) 5 B.95 (s,
,/O br, 1H), 8.49 (s, br, 2H), 7.80 {dd, J = 7.54,
2.13 Mz, 1H), 7.34 (t, J =8.36, 2H), 7.14
a5 S “ {m, 3 H), 6.93 (m, 3 H); MS miz 540.10/
| 542.10 (M+ 1)
N
Q MS m/z 508.10 / 508,10 {M + 1)

1 MS miz 522.10 / 524.10 (M + 1)

< O



MBmhc522. 101524, 10(MF1) 347 iym -228 MS miz 635.20 / 637.20 (M+ 1) o= p p
348 MB mlz 456.101458.10 (M + 1) 349 M5 miz 472.101474.10 (M + 1) Hn 35D
M5 mh585. 20! 587.20 (Mrl) 351 MS miz 571.20 ! 573.10 (M+ 1) 352 MS niz
448.101450.10 (M+ 1) 353 / o/ -229 MB 354 | / tt /o 'H NVR 400 MHz
(DMBO-d6) d 9.54 (s, br, 1H), 8.76 (s, br, 1H), 8.31 (s. 1). 8.28 (d. J
=8.14 15H), 7,96 , ((,J=74Hz, 7 (dd, J =-285 1.48 .48Hz, 1H),7.51 (I(t,J =
355 7.53 Hz. 1H). 7.33 (m 2H), 6.73 (s, 1H), 4.05 (g, J = 6.92,2H), 3.98

(m 4H), 3.71 .
I MS miz 635.20 1 637.20 (M + 1)

w (Y

MS m/z 456.10 /458.10 (M + 1)

MS m/z472.107474.10 (M + 1)

0 Y

MS m/z 585.20 / 587.20 (M + 1)

351

MS vz 571.20 / 573.10 (M + 1)

352

MS mi/z 448.10/ 450.10 (M + 1)

353




(m 2H1.3.12 {m 4H). 2.82 (D. J = 5.77 M8 nm(z 583.20 1565.20 (M + 1) 356
MS mz 412.101414.10 (M+ 1) p p 357 MS m(z 428-101430,10 (M + 1) 358 \ '
\ M5 mz 541.20 | 543.20 (M+ 1) 359 -230 M5 m z 527.20! 529.20 (M + 1)
360 of \N M5 nmh 492.101494.10 (M+ 1) -1 o o 361 Ms nlz 508.00 / 510.05
(M+ 1) qp 362y Msnz 007-10 160.10 (M+ 1) 363 MS niz 563.10 / 565. 10
(M+ 1) o0 364 ,/ M5 mh 487.10 / 489.10 (Mpg.1) 365 - 231 Y MS m z
649.201651. 20 (M + 1) -

MS m/z 46410/ 466.10 (M + 1)

354
'H NMR 400 MHz (DMSO-d;) & 9.54 (s, br,
1H), 8.76 (s, br, TH), 8.31 s, 1), 8.28 (d, J
= 8.14Hz, 1H), 7.95 {t, J = 5.64 Hz, 7.85
(dd, J =7.95, 1.48 Hz, 1H), 7.51 {1, =
355 7.53 Hz, 1H), 7.33 (m, 2H), 6.73 (s, 1H),
4.05 (g, d = 6.92, 2H), 3.98 {m, 4H), 3.71
{m, 2H). 3.12 (m. 4H), 2.82 (p. J = 5.77
MS miz 563,20 / 565.20 (M + 1)
356
MS mfz 412.10 / 414.10 (M + 1)
357
MS miz 428.10 / 430,10 (M + 1)
358

MS miz 541.20 / 543.20 (M + 1)

359




366 M5 nmlz 591.201593.20 (M + 1) 367 MS mfz 605.20 / 607.20 (M+ 1) 368
\N M5 mz 448.10 / 450.10 (M+ 1) 369 i/ p Np 'H HWR 600 Mz (UVBO da) 6
9.46 (a, 1 H), 8.46 (s,1 H), 8.37 (d, J =8.12 It, 1H), 8.25 s, (1 H),
7.75 (dd, 7.87, 1.40 It- 1H). p \ 7,55(t.J=7.60Hz, 1H), 7. 37(s, 1H), 370 | 7.30
{d4 J = 8.05 0.8 Hz, i H), 6.91 (d, J= a 6.92 _

Hz, 1H), 6. 58(dd, J=8. 88, 3. 04Hz, IH)1 3.70 ¢g_ 3H).3.55 (s. 3HL, 2.58 Is. MG
mz 577.20157920 (M+ 1) 1 pqg VYl .r 371°a 1 '~ -232 M5 ml z 563.20! 565.20
(M+ 1) 372 Afl . y M8 nlz 519.201521,20 (M+ 1) 373 t_A M8

m 2533. 20/ 53520( Mk1) ~ 374 Mol z 476. 20! 478. 20( Migdhyz 8758 1520.20 (M + 1

e
o

Sy MS m/z492.10/484.10 (M + 1)

L\rﬁ;

MS miz 508.00 / 510.05 (M + 1}
. S ‘*ﬁ;
_ MS miz807.10/609.10 (M + 1)
363
™~ MS miz 563.10 / 565,10 (M + 1)
.
. O
MS m/z 487.10/ 489.10 (M + 1)

365 | b



'H NMR 600 Mz (DMBO-d,) d 9.39 (s. | H),
p hH).788(t, J=6.02Hz, 1H), 7. 76(dd, J Y 7.94,1.35 Hz, 1H), 7.50

(s,

8.24,1.89 376 Hz,1 H),

1H) 5.65 (dd, J = 8.87.3.03 Hz.

0-=n 377 -2333M8 nmz 691.20 1593.20 (M + 1) 378
380 M5 iz

= 8.

92 Hz,
mz 605.30 / 60720 (M + 1)
ax MBmlz547.201549. 20(M¥l) 379 rl ') M5 nl z561. 201563. 20( M+1)

7.40 (s,1 H), 7.25

8.37 (s,1 H), 8.27 (s,1 H), 825

(t, J =7.39 Hz, 1H),

(dt, J =
6.90 (d, J

1 H.. 3-70 (s. 3H). 3.54 (s. M5

548.20 155020155220 (M + 1) H 381 M5 m z 548.201550. 20155220 (M + 1) ki ol
.30 (M + 1) 383 - 23445 3ad /8 z20 7 4301579. 30 (M

Bt'
+ 1)

382 M5 m z 563. 301

f G

366

367

368

369

370

371

E"L

MS m/z 591.20 / 583.20 (M + 1)

MS m/z 605.20 / 607.20 (M + 1)

MS miz 448.10 / 450.10 (M + 1)

TH NMR 600 MHz (DMSO-d,) & 9.46 (s,
1H), 8.46 (s, 1H), 8.37 {d, J = 8.12 He,
1H), 8.25 5, (1H), 7.75 {dd, 7.87, 1.40 Hz,

1H), 7.55 (t, J = 7.50 Hz, 1H}, 7.37 (s, 1H),

7.30 (dt, J = 8.05, 0.8 Hz, 1H), 681 (d, J =
8.92 Hz, 1H}, 6.58 {dd, J = B.88, 3.04 Hz,

1H), 3.70 {s, 3H), 3.55 (s, 3H), 2.58 (s.
MS mfz 577.20 7 579.20 (M + 1)



385 M5 nh 591.40/593.30 (M+ 1) 386 Ms nmiz 605.40 (M+ 1) 387 M5 niz
617.40 (M+ 1) 388 MS niz 819.401621.40 (M+ 1) 389 MS nlz 576.301578. 30
(M+ 1) - 235 390 M5 ml z 563.301566.30 (M+ 1) 391 p-CN M ni z
560.401562.40 (M+ 1) HN NN C 0 ~3 392 /o | -CN\ MS nlz 574.40 576-50
(M+ 1) %UNGOJ 0393, f \ ,- "N\ 'HNWR 400 Mz (HVBO-de) d 9.47 (s, L
| H), 8.45 (d, J = 7.37 Hz, 1 H. 8.36 (Sgs HN 1H), 820(s, 1H),t83(d, J=7. 93Hz,
IH),7.59(t,J=8.07 Hz, IH),7.47(d,J= N,_ 8.69 Hz, 1 H, 7.32 (k J = 7.54 H,
1H, O01lo6.63 (dd, J =12.67, 2.42 Hz,1 H), B.49 (m 1 M 5.16 (m | H).
4.01-3.68 In 3H). 3,46- 394M5 mz 587.40 1689.\fhnk Moo dokszé NEY)NH TO O

Bavge
~

(J

\T/ MS m/z 519.20/5621.20 (M + 1)

. E’Qz@rﬁo

372

MS miz 533.20/ 535.20 (M + 1)

MS m/z 476.20 /47820 (M + 1)

374
*H NMR 600 MHz (DMSO-dz) 6 9.39 (s,
1H), 8.37 (s, 1H), 8.27 (s, 1H), 825 (s,

’;/ o/
oY
o
1H), 7.88 (t, J =6.02 Hz, 1H), 7.76 (dd, J =

i
Ij 7.94,1.35 Hz, 1H), 7.50 (dt, J = B.24, 1.89
N
o

Hz, 1H), 7.40 {s, TH), 7.25 {1, J = 7.39 Hz,
1H), 6.90 (d, J = 8.92 Hz, 1H) 5.85 (dd, J =

8.87,3.03 Hz, 1H).. 3.70 {s. 3H), 3.64 (s.
MS miz 605.30  607.20 (M + 1)

376

5;,
) Oi:cfékg



395 MBS mz 573.401575.40 (M+ 1) HN C QOg ~~ -236- 396 0 ~~ O-CN-\ MB mlz
587A0 1589.40 (M+ 1) "IN' v HI~ NGO ~3,N O H- 397 M5 rn/z
586.401588.40 (M+ 1) O NL'\/~N HN N GN Ho~ 0 398 ( / M5 mlz 586.40) 588A0
(M+1) O(\ N\N HN NN t.r 399 o_ "N MS nmfz 560.40 1562.40 (M + 1) HN
~L NNCTS-O 400 o1 \ o~N-'H NMR 400 Mz (DMBO-dg) d 10.30 (s, br,
1H), 9.53 (s, 1H), 8.53 (s, 1H), 13.41 (dz3NN

J7.90Hz, 1H), 8. 26(s, 1H), 7.90(dd,J N N =7.91, 1. 25Hz, 1H), 7$4(t, J=7. 93Hz,

MS m/z 591.20 / 593.20 (M + 1)

378

T MS m/z 547.20 / 549.20 (M + 1)

- TG

MS miz 561.20 1 563.20 (M + 1)

380

? H H
381

MS miz 548.20/ 55020/ 55220 (M + 1)

MS m/z 548.20/ 550.20 / §52.20 (M + 1)

382 Q

.,) MS m/z 563.30 / 565.30 {M + 1)

382



j 1H),7.46(d,J=8.70Hz,1H),7.38(tJ=0 $ 7.48 Hz, 1H), 6.67 (dd, J = 13.68,
2.49 Hz, 1H). 6A6 (m 1H1.5.19 (m 1H).4.04 (m 401 O NC?N MS ni z
573201575.20 (M+ 1) HN! GOS N H - 237 402 MS miz 573.201575.20 (M + 1)
Ol ONNNHN NN 17 Q59 0 403 ( MS mfz 587.401588.40 (M+ 1) 0 i N NH
N-J ~j HQQi~d 404 MS mlz 573.401575.40 (M+ 1) HNNNrt ~ a H-@I
00 H405 Jo [ ~ OCNNM nz 587.40158%8440 (M + 1) HN NkH~ D

oy /
“ﬁo"ﬁrhg

3 MS miz 577.30 / 579.30 {M + 1)

385 MS m/iz 591.40 7/ 593.30 (M + 1)
386 MS m/z 605.40 / 807.40 (M + 1)
387 MSm/z617.40/619.40 M+ 1)

388 \j\ MS m/z619.40/621.40 (M + 1)

389 MS miz 576.30 / 578.30 (M + 1)



Cl O-s, H 406 M5 mz 586.401588.40 (M+ 1) /O N3~-N HN N'-~NJ/~/ C OOH
NV 407 M5 mz 586-40! 588.40 (M+ 1) ONMN HN Nov NC 0 ~f - 238
408 / '"H NVR 600 MHz (CD3OD) d 8.18 (d, J = 7.80 Hz, 1 H, 8.03 (s, i H),
7.87 (dd, J 7.96,121 Hz, 1H), 7.47 (m 2H). 7.25 (t, J = 7.82 Hz, |H),
6.59 (s, 1H), 6.40 (d, J = 8.56 Hz, 1 H)gs5. 13 (s,1H), 3.78 (m 4H), 3.30
(m 2H), 3-28 (s, 3H), 2.92 (m 2H), 2.55tm | . 2.30 (m 2H). 0.89 (d.
J 409 M5 m z 547.401549.40 (M + 1) 410 M5 m z 547.401549.40 (M+ 1) e
411 MSmM z587. 501 . 40( I\/H) 412 NS m 588. 501590, 4% 46 Mt 3d- 13 M5 m(z
037.50 / 639.50 + 124)9,__,," é“ 6
391 P D_CN, MS m/z 560.40/ 562.40 (M + 1)
HN
NLN Q
N
a %”7;5\/1\
0
392 VO:@/Q‘C;{*\ MS m/z 574.40/ 576.50 (M + 1)
HN
N’LN Q
Cl =HS\J\
]
393 Y H NMR 400 MHz (DMSO-ds) & 9.47 (s,
OU N 1H), 8.45 (d, J = 7.37 Hz, 1H), 8.36 (s,
HN -
1 1H), 8.20 (s, 1H), 7.83 (d, J = 7.93 Hz,
uﬂ Q 1H), 7.59 {t, J = 8,07 Hz, 1H), 7.47 {d, J =
& % 5 8.68 Hz, 1H), 7.32 {t, J = 7.54 Hz, H),
4 6.63 (dd, J = 12.67, 2.42 Hz, 1H), 6.48 (m,
1H). 5.16 {m. 1H), 4.01-3.68 {m. 3H), 3.45-
394 ( MS m/z 587.40 / 589.40 (M + 1)
0 o
/'O/ ﬁﬂl—l
N’LN Q
SN
a e
Ly
395 N 0~C’Nf MS miz 573.40 7 57540 (M + 1)
HN
NJ“‘N Q
“u
c’ £



-239- 414 M5 nlz 638.50 1640.50 (M + 1) 415 MS nfz 802.501604.50 (M + 1)
416 MB miz 583.401585.40 (M + 1) 417 MBnl z584. 401588A0( Mk1) 418 MB n(z
548.401550.40 (M + 1) 419 MS miz 540.40 (M+ 1) - 240 420 1 , MB miz
541.40 / 543.40 (M+ 1) 421 M5 nmiz 505.401507.40 (M + 1) 422 M5 niz
567.30! 669.30 (M+ 1) 423 M5 niz 632.30 !634.30 (M+ 1) 424 M5 nlz
573.401575.40 (M + 1) -241- 425 NH 'H NMR3¢00 MHz (CDaOD) 6 8.34 0-s', (d, J
= 8.4 Hz, 1H), 8.13 (s, 1H), HN 7.96 (dd, J = 1.2, 7.8 Hz, 1H), 7.63 C N

(t, J =7.8 Hz, 1H), 7.43 (m 2H), N-NH 6.72 (d, J = 2.4 Hz, 1H), 6.57 (m

| 1H), 4.07 (m 284, 3.40-7x 3.02 (t, JmsQuAstm, sipm2180 (t,
J=11.8, 1H), 2.65 (m 4H), 2 ; D\@N3H) 2.26 (s, 6H), 1.56 (m 4H), 1.36
(d, J =7.2 Hz, 6H. M rﬂz"' f.20 (Ml). 426 'NFL M5 m z603.20( M#1).  HN
Cl

N e

-—;5
07 N
Q

397 ( , MS m/z 586.40 / 588.40 (M + 1)
OUNQ‘N\

N NH?
,HH,\V

308 MS m/z 586.40 / 588.40 (M + 1)

399 B MS miz 560.40 / 562.40 (M + 1)

'H NMR 400 MHz (DMSO-dy) & 10.30 {s,

400 A\ o
o

:@’ TN br, 1H), 9.53 (s, 1H), 8.53 (s, TH), B.41 (d,

W J=7.90 Hz, 1H), 8.26 {5, TH), 7.90 (¢d, J

'ﬂ,\ri =7,81,1.25 Hz, 1H), 7.64 (4, J = 7.93 Hz,

L ﬁ,svl\ 1H), 746 (d,  =8.70 Hz, 1H), 7.38 {t, d =

O"};

é 7.48 Hz, 1H), 6.67 {dd, J = 13.68, 2.40 Hz,

TH), 646 {(m. 1H). 5.18 {(m. TH). 4.04 {m,

401 —\ MS miz 573.20/ 575.20 (M + 1)



NNH CND 427 ;N MS Mz 504.20 (M+ 1). 608, HN CI el-NH ~ N CO~ -242- 428
N O M5m z585.30(Mtl). Os HN G~ N NanNHN qgq 0 429 Y M5 mz 627.20 (M +
1). HNCAO N ~1 ~ NNQAQTI- O

-237-
402 / MS m/z 573.20 / 575.20 (M + 1)
HKN
N’LN
Py
@ 0"’:?\-J\
o
403 r MS m/z 587.40 / 589.40 (M + 1)
O
ST,
N’LN Q
N «D
Cl —
0.— '
7
0 — MS m/z 573.40 ; +1
404 — N {57540 (M + 1)
HN
A

405 VOD/O‘CN—-\ MS mjz 587.40 / 589.40 (M + 1)

MS miz 586.40 / 58640 (M + 1)

406 o N Q“”{\

407 — MS m/z 586.40  585.40 (M + 1)

o



-243- 430 MS Mz 616.20 (M+ 1). O HN\ C~N NCNH (N) 431
MBS 2602. 20(Mr1). O HN C~ N N-NH O O 432 N MBm z562. 10( M+1). o= | HN
aN N1, NHI O\ N Co) -244- 433 NHO M5 mz408.1 (M+ 1). HN CIN ! N-NH

~N'\ 434 Y MBS z421.1 (M#l). 238

'H NMR 600 MHz (CD,0D} 6 8.18 {d, J =

408 {
7.80 Hz, 1H), 8.03 (s, 1H), 7.87 (dd, J =
7.96, 1.21 Hz, 1H), 7.47 (m, 2H), 7.25 (t, J
7/
rd

=7.82 Hz, 1H), 6.59 (s, 1H), 6.40 (d, J =

8.56 Hz, 1H), 5.13 (s, 1H), 3.78 (m, 4H),

! n’L 3.30 (m, 2H), 3.28 (s, 3H}, 2.92 {m, 2H),
2.56 (m, 1H). 2.30 {m. 2H). 0.89 (d, J =

409 %y MSm/z547407/549.40 M + 1)

MS m/z 547.40 1 549.40 (M + 1)

411 MS m/z 587.50 / 589.40 (M + 1)

412 MS m/z 588.50 / 590.40 (M + 1)

MS mfz 837.50/639.50 (M + 1)

R



~S %HN Cd L NNl N~NH ~N\ 435 NF~ M5 mz421.1 (M+ 1). HNC LN 14
NH/ N Ow 436 NHO o M5mh480.10(M+l). s. HN/ C N "N 'NH ~CEf EtO ~
i NyN -245- 437 NHO M5 nmf z394. 10(M+1l). <cps, HN CI~-N NNH N 438 NI -b M

mz 408.10 (M + 1). i
- 239 -

"&U\%O

415 ‘vg‘/i:r i MS m/z 602.50 / 604.50 (M + 1)

416 ' MS m/z 583.40 / 585.40 (M + 1)

414 MS miz 638.50 / 640.50 (M + 1)

MS m/z 584.40 / 586.40 (M + 1)

417

418 MS m/z 548.40 / 5650.40 (M + 1)
/
\

419 7 MS m/z 540.40 / 542,40 (M + 1)

O,



HN CI~N NNH/'NA N 439 ~NH 'H NVR 400 Mz (CD3CD) d 8.34 O(d, J = 8.4
Hz, 1H), 8.13 (s, | H. HN\o 7.96 (dd, J = 1.3, 7.9 Hz, 1H), 7.64 O (t,
J=7.9H, 1H), 7.43 (m 1H), 7.13 (d, J=2.8 Hz, 1H), 6.24 (d, J = N NH

2.8 Hz, 1H), 4.08(m 1H), 3.41(m 1H), 2.58 (s. 6H), 2.54 (s, 3H. MS miz
574.20 (M + 1). 440 0 MBmlz 468.20(M+1). o4/ HN\ N\ C2 f HNN r | \

1JN ~O' -246- 441 0 MS miz 552.30 (M+ 1). HNN-/C | J HNN

42 MS miz 541.40 / 543.40 (M + 1)

.

421 \/5 % MS miz 505.40 / 507.40 (M + 1)

422 MS miz 667.30 / 669.30 (M + 1)
]

423 MS m/z 632.30 / 634.30 (M + 1)

424 MS m/z 573.40 /57540 (M + 1)



442 0 MB mz 592.30 (M + 1)
| HNN i N (0) -247- 444 0 M5 m z588. 30( M1)

HN C
qllN~
+ 1)

HN NI/ Cl

445 a MB mz 628.30 (M + 1)

S
425 ;;%

426 ™~

®
”\
/N“‘\
Sy
427 No
O::S’
HN
Ct
N” “NH
“
Na

HN-NJ N OvN 443 0 MBm z504. 20( Mr1)
N S HN N~CE HNXN
HN\ NL | HNN 446 0 M5 mh 617.20 (M

'H NMR 400 MHz (CD-OD) 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),
8.72 (d, J = 2.4 Hz, 1H), 6.57 (m,
1H), 4.07 (m, 1H), 3.4C (m, 1H),
3.02 (t, J=10.6 Hz, 1H), 2.80 (t,
J=11.8, 1H), 2.65 (m, 4H), 2.54, (s,
3H), 2.26 (s, 6H), 1.56 (m, 4H), 1.36
(d, J = 7.2 Hz, 6H). MS m/z 574.20
M+ 1),

MS m/z603.20 (M + 1).

MS m/z 504.20 (M + 1),



v 'l o -lI HN NCI HNN Cl1 NJ ~N- -248- 447 NMonmlz 503. 20 ( Mtl)
N~ C HN I N CCNCod 448 QM nilz 587.20 (M1) o0s" HN ~ HNN nY
.~Nl~ 449 0 Ms mz 627.30 (M + 1) 1°'0 ~I HNN
: -242 -
428 \'?'/o MS m/z 585.30 (M + 1).

429

MS m/z627.20 (M + 1).

O HN



HNN 9 Cr -249- 450 0 MSnf z616.30(M+l) HININ~ C  HNAN CN) ~NII 451 O ns
mlz 549.30 (M1) H~~ HNO NC HNN Np CD -250- 452 0 M5 nmiz 509,30 (M +
1) HNN-/C 1JT HNN I N 453 0 MSmz 495.20 (M+ 1) HN\

- 243 -

430 Y MS imy/z 616.20 (M + 1).
O:-S/

.0
, HN: :
CI\L/L‘N
|
A

N

_<’

431 MS m/z 602.20 (M + 1).

432 N7 MS vz 562.10 (M + 1).



NCIl HNN | N 454 O M5 m z495. 20( M+1)
10 /'  HN\

MS miz 585.20 (M + 1)

N
Ns 61 HN\ NJ HK I NN

e
433 . r:]l-b

436 ““'n;aH

HN\ NCI HNN NN'N
| HN N U 456 0 M5 mlz 545.20 (M 1)

- 244 -

MS m/z 408.1 (M + 1).

MS m/z4211{M +1).

MS m/z421.1 (M + 1).

MS m/z 480.10 (M + 1).

251 455 9



457 0 MB nfz 531.20 (M + 1)
Q MSm z531. 20( M+1)

O HN NC

N-s HN NI N |
HNN N'IN 459 O M5 mz 584.30 (M + 1)

I J HN

N~Cl | HNAN p U 460 O M5 nilz 544.20 (M1) HN

437

438

439

MS m/z394.10 (M + 1).

MS m/z 408.10 (M + 1).

'H NMR 400 MHz (CD;OD) & 8.34
(d, J = 84 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 =
2.8 Hz, 1H), 4.08(m, 1H), 3.41(m,
1H), 2.58 (s, 6H), 2.54 (s, 3H). MS
m/z 574.20 (M + 1).

MS mv/z 468.20 (M + 1},

N g N - 252 458

HN



N~C HNN / NIIN--253- 461 O M5m z530.20(Mr1l) a | HN NG | J HNN N

g N 462 0O M5S mz 530.20 (M+ 1) 1"0'l HN NCO HNN I N O"N 463 0
NI Sm z601. 30(M+l) HN N\ G HN N

aM . o
N Cl
Bol
| @r“r
N
@

N

- 246 -

MS m/z 552.30 (M-+ 1).

o

o) MS m/z 592.30 (M + 1)

442
pe
H
HN

N\CI

I s

HN" N

443 C MS m/z 504.20 (M + 1)



INO-11 9 U -254- 464 M5B mz 626.30 (M+ 1) pol HN\ cI | HNN on< ¢
U Exanpl e 54: Cell-free ZAP-70 | Ghase assay The ZAP-70 ki nase assay is based
on tinme-resol ved fluorescence resonance energy transfer (FRET). 80 nM
ZAP-70 are incubated with 80 nM Lck (lynmphoid T-cell protein tyrosine
ki nase) and 4 pM ATP in ZAP-70 ki nase b er (20 MM Tris, pH 7.5, 10 pM
Na3vo4. 1 mM DTT, 1 mM WMCl 2, 0.01 % BSA, 0.05 % Tween-20) for 1 hour at
roomtenperature . in a siliconized polypropy].ene .~ Then, the selective
Lek i nhi bitor PF”QA(l-teJ;t;' utyl - 3- (4- chl oro-%ﬁ%ﬁgﬁﬁ"ﬂ*q)
pyrazok) (3. 4-d) pyrim di n'rq L ne; Alexis Biochemcals) is added (final
concentration 1.2 NM a acabated for further 10 min. 10 pl- of this
solution is mxed with the 1OC[pL biotinytated peptide LAT-1 1 (1 pM as
substrate and 20 pL of sﬂfl??f dilutions of inhibitors and incubated for 4
hours at room tenperat Z'he kinase reaction is termnated with 10 pL of a
10 nmM EDTA solution | ection buffer (20 MM Tres, pH 7.5. 0.01 % BSA,
0. 05 % Tween-20). 50 pi um | abel | ed anti - phosphot yrosi ne anti body
(Eu- PT66; final conce tion 0.125 nM; and 50 pL
streptavi di n-al | ophyoodyani ne (SA-APC, final concentration 40 nM in
detection buffer are pad¢ged. After 1 hour incubation at roomtenperature
fluorescence i s neasuked/on the Victor2 Miitilabel Counter (Wallac) at 665
nm Background val ues *‘I ow control) are obtained in the

i

d

445 Q MS m/z 628.30 (M + 1)

MS /2 617.20 (M + 1)



absence of test sanples and ATP and are subtracted fromall values, Signals
obtained in the absence of test sanples are taken as 100% ( high control),
The inhibition obtained in the presence of test conpounds is calcul ated as
percent inhibition of the high control. The concentration of test conpounds
resulting in 50%inhibition (1CsD) is det®8m ned fromthe dose- response
curves. In this assay, the agents of the invention have | Cw values in the
range of 10 nMto 2 pM preferably from10 nMto 100 nM -255- Reconbi nant
ZAP-70 ki nase | #4Bbtai ned @s fol | ows: A nucl MBeva2I3@0éMc¢ddi ng ful | -1 ength
human ZAP-70 (GenBank #E0b3448) is anplified froma Jurkat cDNA library by
RT- PCR and cloned into H2 Jg |uescr|pt KS vector (Stratagene, California,
USA). The authenticity offhe ZAP-70 cONA insert is validated by conplete
sequence analysis. This g Clplasmd is then used to construct a

reconbi nant bacul ovirus firgnsfer vector based on the plasmd pVL1 392
(Pharmi ngen, Califorrfh, MSA) featuring in addition an N-term nal
hexahi stl di ne tag. Fo 'ng co-transfection w th AcNPV viral DNA, 10

i ndependent viral isolatgs are derived via plaque-purification, anplified
on small scal e and subsequently anal yzed for reconbi nant ZAP-70 expression
by Western Blot usin commercially avail able anti-ZAP-70 anti body (C one
2F3.1, Upstate Biotegchnol ogy, Lake Placid, NY, USA). Upon further
anplification of one péd5itive reconbinant plaque, titrated virus stocks are
prepared. and uséd4B for infdrtion of Sf9 cel |l sMgrags7i2a(denum free SF90011
medi um (Li fe Technol ogies;§-Basel, Switzerland) under defined, optim zed
conditions. ZAP-70 prot eichgei solated fromthe lysate of infected S19
cells by affinity chromatigraphy an a NT-NTAcolum (Q agen. Basel

Swi t zer | and) . Reconbi nan-3d &/tagged ZAP-70 |Is al so avail able from PanVera
LLC, Madi son, Wsconsin, |l USA. LAT-11 (linker for activation of T cell): The
bi oti nyl at ed peptide It (Bi oti n- EEGAPDYENLQELN) used as a substrate in
the ZAP TO ki nase ass i epared in analogy to known nethods of peptide
synthesis. The N-a. F g;gzp of Fnoc-Asn(Trt)-oxynethyl- -
phenoxynet hyl - co( pol ystiyr ene-19% di vi nyl -)enzene), Content of Asn approx. 0.5
mmol /g, is cleaved u&?ig pi peridine, 20%in DVF. Four equival ents per

am no-group of Fnoc-am np acid

/N“--.

449 Q MS m/z 627.30 (M + 1)



protected in their side chains [Asp(GBu), u(OQBu), Asn(Trt), dAn(Trt) and
Tyr(tBu)] are coupled using DIPCDI and HOBt in DMF. After conplete assenbly
of the peptide chain the termnal Frnoo-protecting group is renoved with
coupled to the term nal am no group usrndzﬁrPCDl and HOBt in DM using four
equi val ents of the reagents for four days at RT. The peptide is cleaved from
water in TFA for tmo hou Resin particles are filtered off, washed
with TFA and the product cipitated fromthe conbi ned fiItrates by the
S
The product |Is purifiedy éﬁronatography on a C 18 wi de-pore silica colum
usi ng a gradi ent of ’ rile in 2% aqueous phosphoric add. Fractions
ani on- exchange resin T AA-X4 acetate form and |yophilized to give
the title conmpound. 958.0 (M1-1 1 Exanple 56: Anchorage-i ndependent
plated in 96-well Ut ;Lam/Attachnent pl ates (#3474, Coming Inc.) In 100 L
of Dul becco's npdifieﬁ gl e medi um containing 10% FBS. Cells are cultured
concentration of 0.1 % O After 48 h, cell growth is assayed wth the
cell counting kit-8 ( 0 Pure Chemical), which uses a water soluble
nm The concentration ocho poynd causing 50 @6|nh|b|t|on of growth is
determ ned. Exanple 59 | wp-activity in the nude nouse xenograft nodel:

pi peridine In DWW as before. L(+)- brotrnyl am nohexanoic acid is then

the resin support and al |, side-chain protectin rQups .are simultaneously
removed by using rﬁ consi sting of 5@@38%@8999@ﬁﬁ953ulf|de and 5%
addition of 10 to 20 vol f diethyl ether, washed with ether and dri ed.
containing the pure c oynd are -256- collected, filtered through an

tunor cell growth assay Myuse mammary carci noma 4T1 cells (5 x 10) are

for 2 h and |nh|b|tors:are added at various concentrations in a final
tetrazoliumsalt_WST8. Twenty L of the rea d.ijnto each well and
cells are furth&?‘culture-'for 2 h. The optﬂ@gpwﬁgﬂggﬂg measured at 450
femal e or nal e BALE/ ¢ nudeg mi ge (5-8 weeks old, Charles River Japan, Inc.

Yokohama, Japan) are ke er sterile conditions with water and feed ad
libitum Tunours are i by subcut aneous injection of tunour ceps
(human epithelial celljline MA PaCa-2; European Collection of Cel
Cul tures (ECACC), Sal i y, Wltshire, UK, Catal ogue Nunber 85062806;

XN

.

N

9



cell line froma 65 year old Caucasian male; undifferentiated human
pancreatic carcinoma cell line) into left or right flank of m ce under
Forene anaest hesia (Abbott Japan Co.. Ltd., Tokyo, Japan). Treatnment with
the test conpound |Is started when the nmean _tunor vol unes reached
approximately 100 mm Tunour growth is me38ared two tines per week and | day
after the last treatnent by determning the length of two perpendicul ar
axi s. The tunour vol unes age cal cul ated in accaordance with published

met hods (see Ev&M& at _al. ,Brit. J. Cancer 4¥°A¥8:30M&dd) " The anti-tunour
efficacy is determ ned aH’&ﬂE;Eean increase in tunmour volune of the treated
ani mal s divided by the ng rease in tunmour volunme of the untreated
animals (controls) and, a te& mul tiplication by 100, is expressed as delta
TIC[%. Tunour regressi@ny reported as the nean changes of tunor vol une
of the treated ani mal s _dilyided by the nean tunor volune at start of
treatnent and, after rH”ti%lication by 100, is expressed as regression

("/0]. The test conpo s orally adm nistered daily with or w thout drug
hol i days. -257- As anigl Nernative to cell line MA PaCa-2, another cell |ine
may al so be used in thel same manner, for exanple: - the 4Tl breast
carcinoma cell line (ATGC Nunber CRL-2539; see also Cancer. 88(12 Supple),

2979-2988, 2000) with pal e BALB/c mice (injection Into mammary fat pad).
On the basis of these situdies, a conpound of fornmula | according to the

i nvention shows theraﬁ%utic efficacy especially against proliferative

di seases respongsye to angnhibition of a tigmgaes2emase. Exanpl e 60:
Tabl ets Tabl ets conprtshgg o2~y of active Ingredient, for exanple one of
t he conpounds of fornulaHl g;ﬁcribed in Exanples 1 to 131, and having the
Ww ng conposition are pripared in customary manner. Conposition: active

i ngredient 50 ng wheat ﬁb%ign 150 ng lactose 125 ng
. ] :
HN)‘N’

7
2N
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colloidal sillcic acid 12.5 ng talc 22.5 ng nmagnesium stearate 2.5 ny
Total: 362.5 ng Preparation: The active ingredient is mxed with a portion
of the wheat starch, with the lactose and the colloidal sillcic acid and
the m xture is forced through a sieve. A _further portion of the wheat
starch I's nade into a paste, on a water B3, with five tines the anount of
wat er and the powder m xture is kneaded with the paste until a slightly

pl astic mass |Is obtained. .The plastic nass i gkessedwjpiough a sieve of
about 3 mm nesh*¥ ze and dried, and the re | ﬁa5-69 g Janul es are again
forced through a sieve. I e remai nder of the wheat starch, the talc

and t he nagnesiun1stearag m xed in and the mxture |Is conpressed to
formtabl ets wei ghing 145|ng.and havi ng a breaki ng notch. -258- Exanple 61:
Soft Capsul es 5000 soft PFn capsul es conprising each 50 ng of active

i ngredi ent, for exanple of the conpounds of fornula | described in
Exanples 1 to 131, arENpr pared in customary manner. Conposition: active
ingredient 250 g La ykol 2 litres Preparation: The pul veri zed active

i ngredient is suspen N n Laurogl ykol (r) (propyl ene glycol |aurate,
Gattefosse S.A.. Saintl/Priest. France) and ground in a wet pulverizer to a
particle size of ap Bx. 1to 3 pm 0.419 g portions of the m xture are

t hen di spensed into Qz%ﬁ gelatin capsules using a capsule-filling machine.
- 259 - Biologica(results: T Exarnpl FA Pho Gow Call IG- e KIGO (nM s

1C50 (thl} h 1C50 (Awgration iR 1C50 (M

456 9 ' MS m/z 545.20 (M + 1)
S

)
HN

457 0 MS m/z 531.20 (M + 1)



(uM 1.00 140 0.7 >10 2.00 13 1.2 3.01 44 0.34 >10 3.02 36 0.85 4

| C50
3.03 9.1 0.14 0.8 3.04 32 0.53 2 >10 3.05 21 0.17 2 3.06 13 0.11 2 3.07 16
0.45 2 3.08 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 31358 1.7 0.6 0.74 3.14 54 0.4 5 3.157 0.02 0.8 0.94
3.16 48 1.1 3 -*p.0 3.17 2.8 0.03 0.2 828248 130 1.5 9 3.19 6.8 0.35 0.8
0.1 3.20 16 622 0.3 3.22 120 0.9 2 3.23 36 0.39 0.5 3.24 64 3.5 5 325 22
0.3 0.3 0.81
458 0 MS m/z531.20 (M + 1)
\N,S
1]
fe
N
cl
N ™
I B
HN"\N
7
2N
)
e
/
459 o MS m/z 584.30 (M + 1)

460 MS m/z 544.20 (M + 1)

-
Z O=p=0

==

Ly



3.26 50 0.79 2 328 43 0.71 0-7 3.29 89 0.6 >10 3,30 69 0.6 3 3.31 13 1.1 5
02 3.32 14 0.18 0.49 8 0.12 3.33 2.9 0.03 0.05y 0.0 0.13 3,34 7 0.1 0.24
30.18<0.0 3.35130.020.17 0.8 3.55 3,36 43 1.8 2.8 3.37 39 1.1 2.6
3.38 64 13 3.8 3.39 2 0.02 0.03 1 0.09 3.40 9 >10 0.9 3.41 22 >10 0.43

3.42 29 0.35 0.3 3.43 5.6 0.2 0.11 0.27 -%4344 11 0.05 0.09 0.09 3.45 0.9
0.02 0.02 3.46 4 0.1 0.18 0.3 - 260 3.47 1 0.1 0.06 3.48 7 0.07 0.3 0.21

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 0.2761 Q MS m/z 530.20 (M + 1)
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462 Q MS m/z530.20 (M + 1)
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3.54 0.9 0.01 0.07 8 <0.0 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 1 02 3.65 8 0.08 0.1 0.15 3.66
1 0.08 0.07 025 3.67 6 0.38 0.39 3.68 5.5 0.2 0.63 1 3.69 4 02 0.11 8 0.5
3.70 3.5 0.02 0.13 3.71 11 0.05 0.08 3.7252.1 0.11 0.06 3.73 11 0.03 0.29
1.63 3,74 15 0.1 0.15 3.75720,51.3 3.76 15 0.29 1.3 0.7 3.77 65 >10 3
3.78 10 >10 022 3.79 5 1.3 0.12 3.80 12 0.22 0.45 5 3.81 21 0.52 0.98 >10
464 0 MS m/z 626.30 (M + 1)

Example 54: Celi-free ZAP-70 Kinase agsay

The ZAP-70 kinase assay is based on time-resolved fluorescence resonance energy transfer
(FRET). 80 nM ZAP-70 are incubated with 80 nM Lck (lymphoid T-cell protein tyrosine kinase)
and 4 pM ATP in ZAP-70 kinase buffer {20 mM Tris, pH 7.5, 10 uM Na,VO,, 1 mM DTT, 1 mM
MnCly, 0.01 % BSA, 0.05 % Tween-20) for 1 hour at room temperature in a siliconized
polypropylene tube. Then, the seleciive Lck inhibitor PP2 (1-tert-butyl-3-(4-chioro-phenyl)-1H-
'pyrazolo[3.4-d]pyrin1idin-4—ylamine; Alexds Biochemicals} is added (final concentration 1.2 piM)
and incubated for further 10 min. 10 k. of this solution is mixed with the 10 plL biotinylated
pepfide LAT-11 (1 uM)} as substrate and 20 pl of serial dilutions of inhibitors and incubated for 4
hours at room temperature. The kinase reaction is terminated with 10 uL of a 10 mM EDTA
solution in detection buffer (20 mM Tris, pH 7.5, 0.01 % BSA, 0.05 % Tween-20). 50 pl.
europium-tabslled anti-phosphotyrosine antibody (Eu-PTE8; final concentration 0.128 nM); and
50 pl streptavidin-aliophycocyanine {SA-APC; final concentration 40 nM) in detection buffer are
added. After 1 hour incubation at room temperature fluorescence is measured on the Victor2
Muttilabel Countser (Wallac) at 665 nm. Background values {fow control) are obfained in the
absenca of test samples and ATP and are subtracted from all values, Sighals obtained in the
absence of test samples are taken as 100% (high contrel), The inhibition obtained in the
presence of test compounds is calculated as percent inhibition of the high control. The
concentration of test compounds resulting in 50% inhibition {ICg) is determined from the dose-
response curves. In this assay, the agents of the invention have ICy, values in the range of 10
nM to 2 uM, preferably from 10 nM fo 100 niM.
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82 4.8 0.2 0.07 3.83 20 0.08 0.32 0.68 3.84 10 1 0.08 6.00 110 0.35 5
00 5.3 0.21 0.47 4 0.00.19 7.01 4.7 0.6 054 0.19 7.02 7.5 0.1 0.36 0.77
03 2.90.30.39 027 7.045.210.29 7.056.20.30.20.25 7.06 17 0.8
.09 50.27.074.10.90.18 7.088.70.81 7.098210.8 7,106.61
.98 7.11 2.5 0.6 1.2 0.77 7.12 1.9 0.92550.3 0.62 -261- 7.13 5.5 0.8 1.22
.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

.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
.46 722 25 0. 48

Recombinant ZAP-70 kinase is obtained as follows: A nucleic acid encoding full-length human
ZAP-70 (GenBank #L05148) is amplified from a Jurkat cDNA Iibrary by RT-PCR and cloned into
the pBluescript KS vector (Stratagene, California, USA). The authenticity of the ZAP-70 cDNA
insert is validated by complete sequence analysis. This donor plasmid is then used to construct
a recombinant baculovirus fransfer vector based on the plasmid pv1L1382 {Phamingen,
Califomia, USA} featuring in addition an N-terminal hexahistidine tag. Following co-transfection
with AcNPV viral DNA, 10 independent viral isolates are derived via plague-purification,
ampiified on small scale and subsequently anailyzed for recombinant ZAP-70 expression by
Westemn Blot using & commercially available anti-ZAP-70 antibody (Clone 2F3.1, Upstate
Biotechnology, L.ake Placid, NY, USA). Upon further amplification of one positive recombinant
plaque, titrated virus stocks are prepared and used for infection of S$19 cells grown in serum-free
SF900 1l medium {Life Technologies, Basel, Switzerland) under defined, opfimized conditions.
ZAP-70 protein is isolated from the lysate of infected S8 cells by affinity chromatography on a
Ni-NTAcolumn (Qiagen, Basel, Switzerland).

Recombinant His-tagged ZAP-70 is also available from PanVera LLC, Madison, Wisconsin,
USA.

LAT-11 (linker for activation of T cell): The biofinylated peptide LAT-11 {Biotin-
EEGAPDYENLQELN) used as a substrate in the ZAP-70 kinase assay is prepared in analogy to
known metheds of peptide synthesis. The N-a Fmoc group of Fmoc-Asn(TH)-oxymethyl-4-
phenoxymethyl-co{polystyrens-1%-divinyl-benzene), content of Asn approx. 0.5 mmol/g, is
cleaved using pipetidine, 20% in DMF. Four equivalenis per amino-group of Fmoc-amino acid
protecied in their side chains [Asp(OtBu), Glu{CtBu), Asn{Trl), Gln(Trt) and Tyr(tBu)] are
coupied using DIPCD! and HOBt in DMF. After complete assembly of the peptide chain the
terminal Fmoc-protecting group is removed with piperidine In DMF as before. L{+)-biotinyl-
aminohexanoic acid is then coupled to the terminat amine group using DIPCDt and HOBt in
DMF using four equivalents of the reagents for four days at RT. The peptide is cleaved from the
resin support and all side-chain protecting groups are simuitaneously removed by using a
reagent consisting of 5% dodecylmethylsulfide and §% water in TFA for two hours at RT. Resin
particles are filtered off, washed with TFA and the product is precipitated from the combined
filirates by the addition of 10 to 20 volumes of diethyt 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 in 2% agueous phosphoric acid. Fractions containing the pure compound are



723 1.4 0.25 724 5.1 0.09 7.25 13 0.2 0.73 725 2 >10 0.57 726 4.1 0.15
7.27 21 0.5 0.22 728 34 1 0.15 7.29 57 2 0.48 7.30 2.1 0.3 18.01 6.6 0-6
0.33 8.02 2.4 0-50.99 8.03 13 0.22 1 >10 8.04 8 >10 1.1 9.01 22 0.36 1
0.6 9.02 15 0.50.81 9.03 16 0.1 0.37 9.04 13 0.2 0.73 9.05 22 0.36 1.6
0.6 9.06 23 3 0.4 0.3 9.07 17 >10 0.262%9-01 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 0.6 0.69 11.03 26 0.41 0.1
11.04 4.3 >10 32 12.01 2.5 0.09 0.R 2 0.2
collected, filtered through an anion-exchange resin (Biorad, AG4-X4 acetate form) and

lyophilized to give the title compound. MS: 1958.0 (M-H)"

Example 58; Anchorage-independent tumor cell growth assay
Mouse marmary carcinoma 4T1 cells (5 x 10°) are plated in 96-well Ultra low Attachment

plates (#3474, Coming Inc.) in 100 uL of Dulbecco’s modified eagie 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 48 h, cell growth is assayed with the cell counting kit-8
(Wako Pure Chemical), which uses a water soluble tetrazolium salt WST8. Twenty pl. of the
reagent is added into each well and cells are further culfured for 2 h. The optical density is
measured at 450 nm. The concentration of compound causing 50 % inhibition of growth is
determined.

Example 59 In vivo activily in the nude mouse xenograft modei:

female or male BALB/c nude mice (58 weeks old, Charles River Japan, Inc., Yokohama,
Japan) are kept under sterile conditions with water and feed ad /ibifum. Tumours are induced
by subcutaneous injection of tumour cells (human epithelial cell line MIA P2Ca-2; European
Collection of Cell Cultures (ECACC), Salisbury, Wiltshire, UK, Catalogue Number 85062806;
cell line from a 85 year old Caucasian male; undifferantiated human pancreatic carcinoma cell
line) inio feft or right flank of mice under Forene® anaesthesia (Abbott Japan Co., Ltd., Tokyo,
Japan). Treatment with the test compound s started when the mean tumor volumes reached
approximately 100 mm®. Tumour growth is measured iwo times per week and 1 day after the
last treatment by determining the length of two perpendicular axls. The tumour volumes are
calculated in accordance with published methods (see Evans et al,, Brit. J. Cancer 45, 466-8,
1982). The anti-tumour efficacy is determined as the mean increase in fumour volume of the
treated animals divided by the mean increase in tumour volume of the untreated animals
(controis) and, after multiplication by 100, is expressed as delta T/C [%]. 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 multiplication by 100, is expressed as regression
[%¢]. The test compound is orally administered daily with or without drug holidays.



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 8 0.2 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
3 >10 1604 9.5 >10 0.92

16B 11 3 7

16. 01 44 >10 4 -262-
16-85728 0.9

19.01 <1 02 0.3 9 02 1.41 19.02 1.6 0.13 .0.38 -
0.64 19.04 1.6 0.2 0.34 0.14 19.05 1.8 0.2 0.67 7 0.0 0.47
As an alternative to celt line MIA PaCa-2, another cell line may also be used in the same

manner, for example;

16.U2 6 >10 0.6 16.03 21
>10 18.01 19 >10 1.29
0.91 19.03 <1 0.3 0.09

- the 4T1 breast carcinoma ceil line (ATCC Number CRL-2539; see also Cancer. 88(12 Supple),
2979-2988, 2000) with fernale BALB/c mice (injection into mammary fat pad).

On the basis of these studies, a compound of formuia | according to the invention shows
therapeutic efficacy especially against prolfiferative diseases responsive to an inhibition of a

tyrosine kinase.

Example 60: Tablels

Tablets comprising 50 mg of active ingredient, for example one of the compounds of formula |
described in Examples 1 fo 131, and having the following composition are prepared in

customary mannet:

Composftion:

active ingredient
wheat starch

lactose

colloidal silicic acid
{alc

magnesium stearate
Total:

50 mg
150 mg
125 mg
12.5mg

22.5mg

2.5mg
362.5 mg

Preparation: The active ingredient is mixed with a portion of the wheat starch, with the lactose
and the colloidal sificic acid and the mixture is forced through a sleve. 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 untll a slightly plastic mass is oblained.

The plastic mass is pressed through a sieve of about 3 mm mesh size and dried, and the
resulting dry granules are again forced through a sieve. Then the remainder of the wheat
starch, the talc and the magnesium stearate are mixed in and the mixture is compressed o
form tablets weighing 145 mg and having a breaking notch.



19.06 51 0.7 19.07 2.1 0.3 0.11 19.08 3.2 0.03 0.4 9 02 0.13 19.09 1.3
0.17 0-39 0.3 0.48 19.10 1.3 0.06 0.56 1.02 19.11 38 >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 19.15 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 3.4880.12 0.51 19.23 6.4 0.7 0.71
19.24 1.8 0.05 0.12 19.25 7.2 1 0.49 024 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 1929 1.9 19.30 <1 0.06 0.1 19.31 1.8 0.4
0,38 19.32 1. &xampleq]: Soft Gapsdes 10 0.3 0.18 5 0.2 0.7

5000 soft gelatin capsules comprising each 50 mg of active ingredient, for exampie one of the
compounds of formula | described in Examples 1 to 131, are prepared in-customary manner:

Composition:
active ingredient 2509
Lauroglykol 2 litres

Preparation: The pulverized active ingredient is suspended in Lauroglykol® {propyiene glycol
laurate, Gattefossé S.A., Saint Priest, France) and ground in a wet pulverizer to a pariicle size
of approx. 1 {0 3 pm. 0.419 g portions of the mixdure are then dispensed into sofi gelatin
capsules using a capsule-fifling machine,



20.02 9 0.12 0.17 5 0.7 0.52 20,03 42 0.4 2.5 2.78 20.04 2 -

6.8 0.87 1.46 20.06 5 0.36 0.14 49 20.07 3 0.1 0.05 0.38 2090286139022705
0.05 9 0'2 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 -263- 20.14 33 0.32 2015 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 0:2%2-20.20 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 62 021 0.06 20.26
5.3 0.76 0.27 20.27 12 0.65 0.05 0.29 20.28 9.2 0.17 OAS 0.42 ' '

Biglogical results:

.
Exampl FA Pho Growt Cell IGF-
e KIC50 (nM)  sICS0{uM)  hICS0(uM)  Wigration  1RICS0 (M)
. 1C50 {uM}

1.00 140 0.7 >10

2.00 13 12

3.01 44 0.34 >10

3.02 36 0.85 4

3.03 9.1 044 0.8

3.04 32 0.53 2

3.05 21 047 2 >10

3.08 13 0.41 2

3.07 16 0.45 2

3.08 74 0.3 s

3.00 48 0.5 0.7

3.10 : 52 0.95 >40

311 9 0.04 03 02

312 54 0.01 1

313 58 17 0.6 0.74

3.14 54 0.4 5

3.15 7 0.02 0.8 0.94

3.16 48 1.4 3

347 28 0.03 0.2 _ o <00

318 130 15 9

319 6.3 0.35 0.8 0.1

3.20 13 0.22 0.3

322 120 0.9 2

323 38 0.39 0.5

3.24 64 35 5

3.25 22 0.3 0.3 0.81

396 50 0.79 2

3.28 43 0.71 0.7

3.29 89 0.8 >10

3.30 69 0.6 3

3.31 13 1.1 5

332 14 0.18 0.49 8 02 0.42

333 29 0.03 0.05 o 0.0 0.13

3.34 7 04 0.24 3 0.1 o <0.0

3.35 13 0.02 0.17 08 3.55

3.36 43 18 2.8

3.37 39 11 2.6

3.38 84 17 3.8

3.39 2 0.02 0.03 1 0.09

3.40 o >10 0.9

3.41 22 >10 043

3.42 29 0.35 0.3

3.43 56 0.2 0.11 0.27

3.44 11 0.05 0.09 0.08

345 09 002 0.02

3.46 4 0.1 0.18 03



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 3 0.6 053
23.02 1.5 0.2 0.4 0.8 23.03 1.7 1 1.12-6%%2 23.04 12 0.9 1.07 0.6 23.05
1.9 >10 0.59 23.06 16 1 0.57 23.07 2.1 3 0.84 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 24,02 2.1 0 5 0.11 0.39 24.03 1 0.3
1.08 25.01 8.5 3 1 25702 3 0. 410 13 0. 64!

o7 oa 0.21
; 49 39 10 0.39
3.50 13 012 3 1.19
3.51 29 0.2 0.4 0.41
3.52 29 042 2
3.53 6 0.07 0.21
3.54 0. 0.01 0.07 g 0
3.55 34 >10 3
3.56 28 0.53 0.15
3.57 28 0.61 3
3.58 21 0.08 03 - 0.14
3.59 a5 12 >10
3.60 - 90 0.93 2
3.61 12 10 >10
3.62 63 >10 >10
3.63 27 >10 >10
364 5 013 0.7 ; 02
3.65 8 0.08 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 02 011 8 05
3.70 3.5 0.02 0.13
371 11 0.05 0.08
372 2.1 0.11 0.06
373 11 0.03 0.29 - 1.63
3.74 15 0.1 0.15
375 72 05 13
3.76 15 0.29 13 07
3.77 65 >10 3
3.78 10 >10 022
3.79 5 13 0.12
3.80 12 022 0.45 5
3.81 21 0.52 0.08 >10
3.82 48 0.2 0.07
3.83 20 0.08 0.32 0.68
3.84 10 1 0.08
5.00 110 0.35 5
7.00 53 0.21 047 4 0.0 0.19
7.01 47 0.6 0.54 0.19
7.02 75 0.1 0.36 0.77
7.03 2.9 0.3 0.39 0.27
7.04 52 1 0.29
7.05 6.2 0.3 0.2 0.25
7.06 17 0.8 1.00 5 02
7.07 4.1 0.9 0.18
7.08 87 0.8 1
7.09 8.2 1 0.85
7.10 6.6 1 0.98
744 25 0.6 12 0.77

712 1.9 08 1 0.3 .62



26.01 4.4 0.05 0.35 0.29 26.02 1.9 0.03 0.12 9 0.0 0.39 26.03 1.4 0.
0.23 26.04 4.9 0.05 0.43 9 02 1.16 26.05 2.1 0.09 0.23 1.5 26.06 4.
0.35 26.07 11 0.5 0.95 26.08 2.9 0.01 0.18 26.09 2.3 0.04 0.22 26.1
0.01 0.14 264 2611 4.4 0.4 0-7B 0.5 26-12 3.7 0.2 0.19 26.13 1.8 0.
26.14 5 0.19 26.15 6.9 1.2 0.08 0.07 26266-9 0.32 2 26.17 17 0.3 0-1
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.

0.1 0.49 2622 <1 0.1 0.28 26.23 1.4 0.3 0.09 0.3 0.18 2624 1 0.5 0.48

2625 <1 0.6 0.73 0.3 26.26 1.9 0,2 0.07.0.34 26.27 4.6 0.6 1.49
713 5.5 0.8 1.22

7.14
715
7.18
7.17
7.18
7.18
7.20
(4
7.22
7.23
7.24
7.25
725
7.26
7.27
7.28
7.29
7.30
8.01
8.02
B.03
8.04
9.01
9.02
9.03
0.04
.05
9.06
8.07
10.01
10.02
10.03
11.01
11.02
11.03
11.04

12.01

12.02
12.03
12.04
12.06
13.01

14.01

14.02
14.03
14.04
14.05
14.06
14.07
15.01
15.02
15.03
16.01

0.3
0.06

>10

>0

0.2
>10

0.36
0.19
0.42
0.69

0.33

0.69

0.05
0.25
G.14

0.81

1.47

1.1
1.01
0.54

1.1
0.47

0.66
187

0.6

0.3

0.2

0.2

0.33
0.26

=10

0.6
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4 0
02
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6 0
2

1
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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 0.6 26.33 4 0.06 3 0.2 26.34 7 0.1 502 26.354.50.050.3
26.36 1.9 0.07 9 0.0 26.37 <1 26.38 <1 26.39 3.1 27.01 14 0.06 0.47 27.02
5.1 0.51.1 27.03 6.3 >10 0.56 27.04 11 0.1 0.27 27.05 8.2 0.04 0.3
27.06 1 0.08 0.31 27,07 5.5 2 0.57 27-689.3 0.6 0.75 27.09 4.2 0.5 0.36
28.01 12 0.3 0.46 0.3 28.02 1.9 0.08 0.44 3.71 28.03 7.4 0.07 0.29 28.04
7.5 0.3 0.3 28.056.70.10.12 1.39 28.06 17 0.6 9.56 28.07 47 . 3 >10

16.02 6 510 0.

16.03 21 3 >10

18.04 9.5 >10 0.92

168 11 3 7

16.C 28 0.9 >10

18.01 19 >10 120

19.01 <1 0.2 0.3 o 0.2 141

19.02 18 0.13 0.38 . 0.91

19.03 <1 0.3 0.09 , 0.64

19.04 16 0.2 0.34 0.14

19.05 18 0.2 0.67 ; 00 047

10.06 5 1 07

19.07 2.1 0.3 0.11

19.08 32 0.03 04 ° 0.2 0.13

19.09 13 017 0.39 03 048

19.10 13 0.06 0.56 1.02

19.11 38 >10 2

19.12 9 >10 07 063

19.13 25 0.3 14

19.14 26 0.4 1.43 044

1915 . 3.1 0.5 0.36

19.16 23 0.7 1.4

19.17 1 >10 0.17

19.18 7 0.13 0.87

19.19 5.7 0.4

19.20 16 0.03 0.07 023

19.21 84 >40 171

19.22 3.4 0.12 0.51

19.23 6.4 07 0.71

19.24 18 0.05 0.12

19.25 72 1 0.49 024

19.26 6.1 0.1 0.3

19.27 15 0.3 0.4

19.28 48 0.1 0.12 03 0.46

19.29 19

19.30 <1 0.06 0.1

19.31 18 0.4 . 038

19.32 14 0.2 031 .-

20.01 10 0.3 018 0.2 07

20.02 9 0.12 047 5 07 0.52

20,03 42 0.4 2.5 278

20.04 23 058 19

20.05 6.8 0.87 146

20.06 5 0.36 0.14 49

20.07 3 0.1 0.05 0.38

20.08 6.8 0.7 0.05 ° 02

20,09 2 0.3 0.01

20.10 2 0.1 0.02

20.11 26 2 0.4

2012 95

2013 6.3 0.04



28.08 4.6 0.4 0.37 28.09 3.1 0.
0.3 0.

5 35 28.10 20 3 1.85 28.11 4.2 0.5 0.63
28.12 3.2 43 0.1 28.13 7.8 1
4.

0.
0.1 0.55 9 0.2 28.14 3 0.1 1.44 - 285
28.15 10 0.5 0.69 28.16 11 0.11 0.6 28.17 15 0.16 1.9 28.18 9.1 >10
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1.1 29.03 5-6 0.1 02994 33

1

14 0.4 o o 03
ot 75 0.06
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20.22 8 >10 0.19
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20.26 5.3 0.76 0.27
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20.28 92 0.17 0.08 0.42
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20.33 25 0.38
20.34 13 1 012
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21.01 1 0.07 0.19 0.47
21.02 8.5 0.33 >10
21.03 17 03 0.3
21.04 18 0.05 0.3
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22.02 26 1 3
22.03 6.6 0.09 0.15 0.26
23.01 34 0.6 02 3 06 0.53
23.02 15 0.2 0.4 0.8
23.03 17 1 142 0.82
23.04 12 0.9 1.07 0.6
23.05 19 >10 0.5
23.06 16 1 057
93,07 21 3 0.84
23.08 6.7 0.3 0.49
23.00 2.1 0.2 0.28
24,01 a6 0.41 0.44 0.05
24.02 2.1 0.5 0.11 , 0.39
24.03 1 03 1.08
25.01 85 3 1
25.02 3 04 0.13 0.64
28.01 44 0.05 0.35 0.29
26.02 1.9 0.03 0.12 o 00 0.39
26.03 14 0.1 0.13 0.23
26.04 49 0.05 0.43 o 02 1186
26.05 21 0.09 0.23 15
26.06 44 0.1 0.35
26.07 11 0.5 0.96
26.08 29 0.01 0.18
26.09 23 0.04 0.22

26.10 2 0.01 0.14
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28.01 12 0.3 0.46 03
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28.13 7.8 0.1 0.55 o 02
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RRB RA RN R I NNY, NR RERA H wherein Ris selected from

Ca.l oaryl, CMoheteroaryl, C3.12cycl oal kyl and C3_, heterocycioal kyl; each of
R, R, R2,and R3 independently is hydrogen, Cl-Caal kyl, C2-C3aikenyl,

C2- Caal ki nyl , C3- C3cycl oal kyl, C3-Cacycl oal kyl C1- Caal kyI

Ca- C, oaryl C, - Caal kyl , hydr oxyCI Ceal kyl ,-2631- Caal koxyCl1- Ceal kyl,

am noC - Caal kyl, hal oCl Caal kyl, unsubstituted or substituted CS d oaryl,
unsubstituted or substituted 5 or 6 nenbered het er ocycl yl conprising 1, 2 or
3 hetero atons sel gled from 0 and & hydroxy’2°C, - Ceal koxy,

hydr oxyC, - Ceal koxy, ﬁ Coal kox C, - Ceal & xy, hal o¢§ Caal koxy, unsubstituted
or substituted Ca- ngp@ryl d - Cegl koxy, smpsubstitut®d or substituted

het er ocycl yl oxy, orz2anssubstituded or sub8tituted Gdt erocycl yl O - Caal koxy,
unsubstitued or sub%&ﬁot uted anftho, Cl-Cdal kylthi o®4C, -C8al kyl sul finyl, Cl-
Coal kyl sul fonyl ca2idloar yl sul 1§nyl hag gen, car%xy, C1- C8al koxycar bonyI ,
unsubstitued or suldiituted cgg bam)yl , o.§nsubstitgmd or substttuted

sul fanoyl, cyan, nitgm, -S(O 022NR12R13p2 -S(0O o @R13, -NR12S(O o ZRIW,
-C(O NR12R13, --C(ORB3and - C(HOR13; vH¥rein RIX1Bs sel ected from hydrogen
and C1. eal kyl ; and?ﬁ is sel eg ed fronﬂ@ydrogen,g 1. aal kylggand Ca.

t 2cycl cal kyl; or R Rl, R gnpd R2, apg/or R2 aggd R3 formy together with
the carbon atons toz2adsi ch they1tare attaehed, a S0.ar 6 nenbered carbocyclic
or heterocyclic rin %’orrpr|5| ng30, 1, 28%8r 3 het‘b‘oatoms selected fromN, O
and 5; R4 is hydrog 1or Cl- Cagl kyl ; UQCE of RS a Ra i ndependent | ygdeS

hydr ogen, Cl- Caal ky}gg2Cl- Caaf kgxyCl- Caa hal o¢4- C8al kyl, Ci1- Ceal koxy,
hal ogen, carboxy, Cﬂsc@aal koxycsé bonyl , amsubstit U or substituted

car banoyl , cyano, o?OQ‘iltro R ?% unsubsg?tut ed or"}‘;ubstltut ed by R7, Ra, R9,
Ri o, and R 1o;

30 03 19 0.5 0.68

30.04 25 03 0.29

30.05 B.5 2 0.28

30.08 16 1 1.08

30.07 a8 0.6 047

31.01 30 >10 1.6

31.02 3 0.28 0.29 c.42
32.01 41 01 0.20

3202 58 0.05 : 0.37 0.12
33.01 25 0.08 0.25

33.02 62 0.06 0.25 0.1
34.01 8 0.1 0.37 0.28
34.02 " 0.08 1.17

34.03 33 .19 225

34.04 13 >10 1.22

34.05 61 0.36 5.1

34.06 14 >10 3

34.07 27 =10 27

34.08 8.7 >190 1.9

36.01 6.8 >10 143

36.02 6.1 0.7 0.23

0.01
§1.00 8.1 3 o619 0.2

52.00 13 02 041 s <0.0



-267- R7, Re, RO, R o, or R, is a substituent independently selected from
hydr ogen, Cl-Caal kyl, C2 CBal kenyl, C2-Caal ki nyl, Cs-Cacycl oal kyl,

C3- Cecycl oal kyl C1- Caal kyl, C5-C, aryl C, - Caal kyl, hydroxyC, - CBal kyl ,

Cl- Caal koxyC, - Caal kyl , am noC, - CBal kyl, hal oC, - Caal kyl, unsubstituted or
substituted Ca-Claryl, unsubstituted or €é1bstitut ed 5 or 6 nenbered

het erocyclyl conprising 1, 2 or 3 het ef® at ons sel ected from N, 0 and S,
hydr oxy, C, -Caal koxy, hydroxyC, - Caal koxy, C, - Ceal koxyC, - C8al koxy,

hai oC1- Coal koxy, unsubstituted or substituted am noC, -C8al koxy,
unsubstituted or substituted Ca-C oaryl C, - Cgal koxy, unsubstituted or

substi tut gdihet erocycl yl oxy, or unsubstituted or substituted

het er ocyc , - C8al kyl, unsubstituted or substituted

het erocycl yl C, - C3al koxy, unsubstitued or substituted am no, C,- Caafkylthio,
Cl- Ceal kyl sul finyl, C, -CBal kyl sul fonyl, C5-C, oaryl sul fonyl,

het erocychogwoh%ﬁll,d of i@ @Pen, carboxy, Cl-Ceal kyl carbonyl,

Cl- C5al koxycar bonyl, unsubstitued or substituted carbanoyl, unsubstitued or
substituted sul fanoyl, cyano, nitmRf, -S(O BPNRI2R 3, -S(0Oo.2R12, -COR,,
-0XR,,, -NRI2XR, 1, -NR12XNR12R, 8, , -OXOR12 and - XR11; or two

adj acent substituents on R ™\ th the carbon atom; to which

they are attached, a unsubstit substi t] ted 5 or 6 nenbered
o é\g/&\ 1,R2 or 3 heteroatons

carbocyclic or heterocyclic [bbg

selected fromN, 0 and S; Xi & a bohd ol ¢ J¥ik and R11 is
i ndependent |y sel ected from Ca., ogYyl, rte. | ohet eroa C312cycl oal kyl and
C3. ,oheterocycloal kyl; and any aryl, heteroaryl; icl oal kyl or

het er ocycwherbiy! of RL11 is optionall y substituted by | to 3 radicals
opt | onal | & ST FoIR Carl peohsBinsi Otk ant E eyt kw3,
- NRL2XNR1&#hdf BAR" RF«JEMRZ iaaiépeademnyes Iydrogén) 81-GaaD@hd:z@anEénygﬁg4qblmn§! CR12
R o
activity of CaikageltCalkylyapinoGaClalkyhseloCACKkyl, nsubsttuted ca sobstifided G5-of
formila | ac€1%r9f, []rgstQtitﬁﬁeﬁiomstsm%eé &} 6 membered heterocyclyl comprising 1, 2 or 3
hetero atoms selected from N, O and 8, hydroxy, C,-Cgalkoxy, hydroxyC,-Csalkoxy, C;-
CsalkoxyC4-Cgalkoxy, haloC,-Cpalkoxy, unsubstituted or substituted Cs-CyoarylC,-Cyalkoxy,
unsubstituted or substituted heterocyclyloxy, or unsubstituted or substituted heterocyclylC,-
Csalkoxy, unsubstitued or substituted amino, C,-Cealkylthio, C+-Csalkylsulfinyl, Cs-
Csalkylsulfonyl, Cs-Cqearylsulfonyl, halogen, carboxy, C4-Csalkoxycarbonyl, unsubstitued or
substituted carbamoyi, unsubstitued or substituted sulfamoyl, cyano, nitro, -S(0),.oNR 2R3,
»8(0)0.2R13, -“NR423(0)p.2R13, “C{O)NR 2R3, ~C{O)Rzand -C{O)ORy,; wherein Ry is
selected from hydrogen and Cy.ealkyl; and Ris is selected from hydrogen, Cysalkyl and C,.
zcycloalkyl;
or R® and R, R" and R?, and/or R? and R? form, together with the carbon atoms to which they
are attached, a 5 or 6 membered carbocyclic or heterocyclic ring comprising 0, 1, 2 or 3
heteroatoms selected from N, O and S;
R* is hydrogen or C,-Cgalkyl;
sach of R® and R%independently is hydrogen, C,-Caalkyl, C;-CaalkoxyC,-Csalkyt, haloC-Caalkyl,
C-Cgalkoxy, halogen, carboxy, C,-Cealkoxycarbonyl, unsubstitued or substituted
carbamoyl, cyano, or nitro,
R is unsubstituted or substituted by Ry, Rs, Re, Rig, and R'yg;



Ror R2 independently is hydrogen, Cl-Caal kyl, e.g, nethyl, ethyl or

| sopropyl, hydroxyC, - Ceal kyl, e.g. hydroxyethyl or hydroxybutyl,

hal oC, - CBal kyl, e.g. trifluoromethyl, unsubstituted or substituted

C5-C earyl, e.g. phenyl or nethoxyphenyl, unsubstituted or substituted 5 or
6 nenbered heterocyclyl conprising 1 o ; hetero atons selected fromN, O
and S, e.g. norphoiino, piperidino, B ra2|no or N-net hyl pi perazi no,

C, - C3al koxy, e.g. nethoxy, ethoxy or |sopropoxy, hal oC, - Ceal koxy, e.g.
trifluoromet hoxy, Cs-Cl oaryloxy, phenoxy, - 268 unsubstituted or

subst i t ut Bel ReeRe Ras 9tRYd Iawub@m@pnt mgﬁmnﬁwﬂmebptpéﬁrpawydﬁqgentﬁsw&wi Cat ed or
bsti tuted
substitute B%Méhgcdgtéén&i&n ‘é’gﬁ%}ﬁﬁﬁ#kg?hocg&cl@k%g]stél tld )G%oéﬂﬂéﬁcfalkyl

3- nDrphollnopropo y or 2- unsu ed or su | tdted

anino, e.g. MRy Camalvl thché o Canedliey], cﬂmlﬂ%&@Mnﬁ'Mr@@maﬂwwmw@hyI
e.g. methyl sylnkaneh- 51?;6} ﬂ%msu%tﬁﬁe& bmsam%d Q*E:Fern%mﬂéi’éd%&érb yed or

substituted carbanoyl | car banoy Plperldlnoca onyl ,

pi per azi nocafaHEMIng N2 ﬁ’é?’%ﬂeﬂi plemg sp Gté@f@@rﬂtlo SRRy Grdesatkoshy | |
unsubsti t ut eglary; xP,rC Bkh?&dxy ‘@1Q§La%W@fﬁg)ilkmxyeh&aCﬁ@Jafk%QPMhsuﬂ?ﬁﬁ:@ﬂ|O?th‘;ﬁfméﬂ or

di met hyl sul f ano preferably 8 8 perazi no or
1- met hyl - 4- p"l"'ﬂ'@? CuGealiseyy, unsytsfityt mszhﬂwled s@@w’czf@me'koxvmsz‘ siylag Ry 3,

- C(O) NRI2R, 3gybatitdted %@@é@ow oPanhdubstthiad omgma@a heBﬂo%glylb){ SN,
Cl-Ceal kyl, e.g sopr.o dr ox

iy oxyet hyl Tislbstgid 5 SHBERYES Rleresal e Ay, Esapotiep of aw%mwﬁno cr
unsubsti t ut ed, amyiﬂwtatcabwe@tr@lﬁ @-G}Qk}ﬂbu[fonﬂ cgs-cmﬁwauwo I, hERFRPHYRITERY,
unsubsti t ut ed or substltghs ggng ed h er oc Z"b corg‘Ll Si n 1 or2
hetero at ons"UHEBcEEROYy ,qlky{;agwayl a@‘ 6'& HRRyoStibedgr
pi perazi no ogarbéri®, inbwiskiea o subsmﬁﬂed@amémmm g;tronw(bmumzmahca(m)aqmz,
i sopr opoxy, Xy oaryloxy, e.qg.
phenoxy, unsﬁéﬁﬁ nggﬁoﬁ‘&ig?H@ﬁ-, &Bﬂé@r"f (Sglgét?ﬁv’ 8@ ra S'Xk"'
1- net hyl - ér—twbmﬁjacdﬁlsougtliuaumtnetyljbr&dtogethauhmtthé pdirbdn biamsrtowjnibhyﬂe@lare
Ceal koxy, 1-im | ) et 3-1or phol i, no X
2- nmor phol i no%ﬁ’?ﬁ?éra unﬁ‘ﬁ%‘ﬁﬁ’fp%f %ﬁb@@&lﬁd’ 53%@'?‘?’86?’8@1 '%Pﬂg’ﬂ; ér rEterH%h@”% no,
di net hyl am nmnmrlsmg@t ¥ 2o fiosterGatoniSaselekiel srohf MY bnd 8; g. et hyl sul f onyl
haI ogen I , unsubstituted or substituted car barmyl ,
cycl gﬁsg"i'(? %bcgiﬁ@wen% g'éfgri di nocar bonyl , pi perazi nocarbonyl,
N— rret hyl pRpés mdemdmtlycsn;ebtedrfrono@p;@?ll Qoglatdroaryl, Coysopsidatidyl andt@d or
substi t ut eg tgl% c@&yﬁ&
and any aryl, heteroaryl, cycloalkyl or heterocycloalkyl of Ry is opfionally substituted by 1to 3
radicals Independently selected from Cqsalkyl, Csoheterocycioalkyl-Cq.qalkyl optionally
substituted with C1.ﬁalkY[, - C(O)R12, -C(O)NR12R13, "XNR12R13, -NR12XNR12R13 and -
NR,C(O)R3; wherein X is a bond or C,salkylene; Rz and Ry; are independently selected
from hydrogen and C.salkyl;
and salts thereof for the treatement of a disease associated to tyrosine kinase activity of
anaplastic lymphoma kinase (ALK).

2. use of a compound of formula | according to claim 1 wherein _

R or R? independently is hydrogen, Ci-Csalkyt, e.g. methyl, sthyl or isopropyl, hydroxyC-
Cealkyl, e.g. hydroxyethy! or hydroxybutyi, haloC;-Czalkyl, e.g. trifluoromethyl, unsubstituted
or substituted Cs-Cqoaryl, .g. phenyi or methoxyphenyl, unsubstituted or substituted 5 or 6
membered heterocyclyl comprising 1 or 2 hetero atomns selected from N, O and 8, e.g.
morpholino, piperidino, piperazino or N-methylpiperazino, C,-Csalkoxy, e.g. methoxy,
ethoxy or isopropoxy, haloCy-Csalkoxy, e.g. trifluoromethoxy, Cs-Cqoaryloxy, e.g. phenoxy,



e.g. sulfanoyl, nethylsulfanoyl or dinethylsul fanmoyl; preferably hydrogen,

pi perazi nc, N methyipi perazi no, norpholino, 1-nethyl-4-piperidinyloxy,

3- nor phol | nopropoxy or 2- norpholinoethoxy, in particular hydrogen; R3 is
hydr ogen, Cl-Ceal kyl, e.g. nethyl or ethyl, hydroxyC, -Ceal kyl, e.qg.

hydr oxyetyl or hydroxybutyl, hal oC, -Ce yl, e.g.. trifluoronethyl,
unsubstituted or substituted 5 or 6 mer ed heterocyclyl conprising 1 or 2
het eroat ons selected fromN, 0 and S, e.g. 2-pyrrolidonyl or

S, S-di oxoi sot hi azol i di nyl, Ci1-C8al koxy, e.g. nethoxy, substituted am no,

e.g. acetyl amnsnbstitut@d:eltgubsﬁtetaﬂjnetemwclﬁoxyoegzbmw frpiperiditidny| wnsubstitytedind no or

b opyi < sul { ohPILBS pelfoy e G 8 oM Y roftRbinopropory or 2

d ogr yl sul f gnynpholmogthonhanwbgumeg rwlsubsﬁwed@mno &.q me‘tmmlm cﬂim@thvlammp or

car boxy, su I

nmet hyl car barr%t{?Md'lﬁ ﬁlﬁ (f) %%@%M@Q?I Hyﬁ&hﬁ@ﬁl@ﬁ@iﬁe@ﬁgamﬁ unsubst I tuted
or substi t uténgubsik aubstifutgd carbRmaios:o. cyaieheycatiamanio piperidinapatbony),

ropyl sul fa D,
gyclp)c/)pr opy| @yéra?hﬁﬁﬁfo‘ﬂﬂ}’k%twgzméc%{} n:)r Ogléhﬁ@"ﬁl?ﬁ%arbonyl unsubstituted or
di met hyl sul f%—ﬁ*ﬁ utedlsulfﬁmvﬁ@m ﬁ@léawqybmﬂthwﬁumml:r @Imeﬂylﬁﬁgf@mosétnﬁ@fembly

sul f anoyl , h: &?ﬁ&ﬁﬁh& w.lntaae.wbbraz%% @mwhﬁw lS(O)MNRmRm,

cyclobutyl sulf moyl ;. _preferab f anmoy|

pr opyl sul f an®{ )qachNIRqa%GQ)D-ﬁ& @Bnﬁmsﬂ,ﬂﬁ's?@mn ig pﬂ't'ﬁ%‘a" ’%/Yde@ﬂv R and R2,
R2 d H-

Toro- N Sp et m@“g R proby. Ly L Dl o B .

- CHr CH27 CH2- S5ciyd ml‘@”@flié"a@‘;*' F'kﬂ}e@ﬁﬂﬂ‘@mm?}hﬂ %EWF“B‘&?Q%’%%"#‘@P% Cofun@Bhen in

gH | 3 rR epl aC@% ;mén@hr Eﬁ@a{o&yﬂhenw@fsabainjwd éMibstated 5@ 6aRBrasERed hatarasjdlyi uent s
an

f
subst i t uent swﬂgﬁa 1Q§23'@Feﬁg atoaqrqqfq_c@éfro i éﬂ“'ﬁ%ﬁi‘ér@x '?‘Oﬁﬂg]frk’a!’fﬁﬁﬁ%n or
C, - Caal kyl, aazimmimetrmmﬁeemw T ysikaxg ang. msthdsgy, bmdweshprdaoxﬁaualobw

e.g. nethyl ethyl al oge chloro or brorno,

trifl uor omet fAkoxE &131%9 ?neﬂm ‘g’%‘f’sé'ya’ﬁ’l 9gh9r('ﬂ"8§ér'|’"s'1q°ék"t‘|'§ﬂd °r<§&i’ﬁ9¥“te%hl oro,
brono, tri fﬁewo@mtdayle §.r1-mMethiiot-piperidyRoky, iunsibtatitutdal o sobakuted ReterociBiIc,-
hydrogen; Csalkoxy, e.g. 2-{1-imidazolyl)ethoxy, 3-morpholinopropoxy or 2-morpholincethoxy,

unsubstituted or substituted amino, e.g. methylamino, dimethylamino or acetylamino, C;-
Csalkylsulfonyl, e.g. methylsulfonyl, halogen, é.g. fluoro or chloro, unsubstituted or
substituted carbamoyl, e.g. cyclohexylcarbamoyl, piperidinocarbonyl, piperazinocarbonyl,
N-methylpiperazinocarbonyl or morpholinocarbonyl, unsubstituted or substituted sulfamoyl,
e.g. sulfamoyl, methylsuifamoyl or dimethylsulfamoyl; preferably hydrogen, piperazino, N-
methylpiperazino, merpholing, 1-methyi-4-piperidinyloxy, 3-morpholinopropoxy or 2-
morphoiinoethoxy, in particular hydrogen;
R®is hydrogen, C-Csalkyl, e.g. methyl or ethyl, hydroxyCi-Cealkyl, e.g. hydroxyethyl or
hydroxybutyl, haloC,-Csalkyl, e.g. frifluoromethyl, unsubstituted or substituted 5 or 6 membered
heterocyclyl comprising 1 or 2 heteroatoms selected from N, O and S, e.g. 2-pyrrolidonyl or
8, 5-dioxoisothiazolidinyl, Cs-Csalkoxy, e.g. methoxy, substituted amino, &.9. acefylamino,
acetyl-methyl-amino, benzoylamino, methyisulfonylamino or phenylsulfonylamino, C,-
Cgalkylsuifonyl, e.g. methylsuifonyl, propyl-sulfonyl, cyclohexyl-sulfonyl, isopropyl-sulfonyl, Cs-
Cearylsulfonyl, e.g. phenylsulfonyl, halogen, e.g. fluoro or chioro, carboxy, substituted or
unsubstituted carbamoyl, e.g. carbamoyl, methylcarbamoyl, ethyl-amino-carbonyl or

. dimethylcarbamoyl, unsubstituted or substituted sulfamoyl, e.g. sulfamoyl, methyisuifamoyi,



each of R and R independently Is hydrogen, Cl-C8alkyl, e.g. nethyl, ethyl
or isopropyl, hydroxyC, -Caal kyl, e.g. hydroxyethyl or hydroxybutyl,

Cl- Csal kyl carbonyl, e.g nmethyl carbonyl, am noal koxy, e.g

di et hyl am noet hoxy, hal oC, - Caal kyl, e.g. trifluoronmethyl, wunsubstituted or
substituted Ca-Claryl, e.g. phenyl or ng%@oxyphenyl unsubstituted or
substituted 5 or 6 nenbered het erocycl yl" Conprising 1 or 2 hetero atons
selected fromN, O and S, e.g. norpholino, piperidino, piperazino or

N- net hyl pi perazi no, C, -C3al koxy, e.g. nethoxy, ethoxy or |sopropoxy,

hal oC, - Cag Jf;%\%ulfarﬁoﬂ ispody AR ARRA Wtylsﬁﬁan%@%wbaasyysm@mﬁ.su:fﬂhsﬂozz 2-

unsubsti t ut r substltuted het’er ocycl -4-pl peri dyl oxy,
unsubsti t utiMraﬁhybuli&noyI.medthWemIWWInydrmolimmlﬂmk 9!me§1ygsulfamoyl ethyl-

st § e OB roRyT BRI BRSPSy, GRERAT- ST e

acetyl am rgg,fa,ﬁ?yl %h%ydiﬁHiogrlcﬂ?bl'opyﬁulﬁmdyPat hyl suI fonyl, heter ocycl osuf f onyl ,
e.g piperazinyl'sul fonyl, heterocyclocarbonyl, e.g.

net hyl pi rerazi nyl car bonyl, cyano, hal ogen, e.g. fluoro or chloro,
unsubst i t ufael pair of sijdzehi subbtﬁderﬂsinanid)m or R! gnd Ry of rahmcwacare baHPNH-CO-, -

Por phol | nocaig e VSR SFa7 B oPhe gt Pt ol Ra s ere PN B oy
in'g'g h)r/losu{ f arr@ﬂzIngz—Mﬂ-rrdrHiMHyS@ﬁNHyI—CHpCBIﬁ-SD@-bI-@HzF@Idg-GIggBOZ-ng) B¥h-O-, or -IO;] o

N- ﬁet E% pi perJ:r é’ij h%%%ﬁéh'a \Bﬁgemnggrﬁgémﬂ)%fﬁg%é@gﬁgpr oﬂgf%@ prsﬁeé%oﬁ@é

270 nor phol ipaippf agjacept substients & and B, woRYy an@RE bsingrf@i&He{0y Jretthe psir of

i met | am Nyl G R BN PISREOEAY A B PEAR0ORRY STy

plpera2|nocar or cycl ohexyl car Grogen? Cl Ceal kyl, e.qg.
net hyl , etRiys hmrogmmﬂlca-@alkylmgrm«lpmr@esabwwmeg; hydr oxyet hyl  or
oy bt RO GBI v Y BB LA o5 B et Sndl
het erocycl yl BGQDMUDWYL cyano Qr riitesy, prederably hydregsine ety Bhyheiproobame, S, e. g.
EE[E?SL;Q?yIa dnﬁmﬂ99rﬂh@ﬁ@?£¢%gﬁi¥?Pﬁ%éqﬁaﬁglﬁggg;gé;gfylcarbonyf e.g.
plpera2|nd%a$bwzﬁgeﬂ het er ocycl yl Ci1-Ceal kyl am no, e.g.
Eglr l)‘éy' ga %‘E‘é )E(J?ﬁhgrld) ﬁ“ﬂm&lfbgpﬁ%n}l%@ﬁ%@éﬁ  CECAIkyMBGhR% w1, 8B YsoBFoplS OPT OPOXY,
roxyCi- Cgalkyl e.g. hydroxyethyl ar hydroxybutyi Cs-Csalkylcarbonyl, e.g methy!
carbonyl, aminoalkoxy, e.g diethylaminoethoxy, haloC,-Caalkyl, €.g. friflucromethyl,
unsubstituted or substituted Cs-Cioaryl, e.g. phenyl or methoxyphenyl, unsubstituted or
substituted 5 or 6 membered heterocyclyl comprising 1 or 2 hetero atoms selected from N,
O and 8, e.g. morpholino, piperidino, piperazino or N-methylpiperazino, C,-Cgalkoxy, e.g.
methoxy, ethoxy or isopropoxy, haloC,-Csalkoxy, e.g. triflucromethoxy, Cs-Cioaryloxy, €.9.
phenoxy, unsubstituted or substituted heterocyclyloxy, e.9. 1-methyl-4-piperidyfoxy,
unsubstituted or substituted heterocyclylC,-Caalkoxy, 6.g. 2-(1-imidazolyl)sthoxy, 3-
morpholinopropoxy or 2-morpholinogethoxy, unsubstituted or substituted amino, e.g.
methylamino, dimethylamino or acetylamino, C;-Csalkylsulfonyl, e.g. methylsulfonyl,
heterocyclosulfonyl, e.g piperazinyisulfonyl, heterocyclocarbonyl, e.g.
methylpirerazinylcarbonyl, cyano, halogen, e.g. fluoro or chloro, unsubstituted or
substituted carbamoyl, e.g. cyclohexylcarbamoyl, piperidinocarbonyl, piperazinocarbonyl,
N-methylpiperazinocarbonyl or morpholinocarbonyl, unsubstituted or substituted sulfamoyl,
e.g. sulfamoyl, methylsulfamoyl or dimethylsulfamoyl; preferably hydrogen, methyl,
isopropyl, trifluoromethyl, phenyl, methoxyphenyi, piperidino, piperazino, N-
methylpiperazino, morpholino, methoxy, ethoxy, isopropoxy, phenoxy, 3-



ClOaryl oxy, e.g. phenoxy, unsubstituted or substituted heterocyclyl oxy, e.g.
1-met hyl - 4- piperidyl oxy, unsubstituted or substituted

het er ocycl yl Cl- Caal koxy, e.g. 2-(1- imdazolyl)ethoxy, 3-norpholinopropoxy
or 2-norpholinoet hoxy, unsubstituted or substituted am no, e.g. nethylam no
or di nmethyl am no, Cl-Caal kytam no-C - Cagbkyl am no, e.g.

di nmet hyl am no- propyl am no, Cl-Csatkylsultonyt, e.g. nethylsul fonyl, hal ogen,
e.g. fluoro or <chloro, unsubstituted or substituted carbanoyl, e.g.

cycl ohexyl car banoyt I peridi nocarbonyl, pigerazinocarbonyl, .
X et hy | oi peMRERIRroRG 2 B RO BRDERA G TRBRA e TR aieyamieg ero.
Zybst iht i.lt ed Wﬁmlmchl thofyl gpipevidirfoaandphyi, mmimif t‘)lo%albbmybyoﬁﬂwexyicr?rl?amoy;; -

i met s cyapno, or nitro: prefera roge t i peri di no,
b1 per ai ndt ISYekRgEn, v oh et B BT IR Kl . rvaloiity
t2 rifl Uﬁr lO_th bm»drowblgﬂs()w[\?foalsﬁrww tiflugromethiidlL-Cronyl, &mﬁhfﬂwtﬂ nop; lopoxy,

- nor phol i noet hox - t i perazi ngl- pr.opoxy, t m no, . fl uoro,
chloro, sulf gﬁﬂlﬂ"y@e"ﬂi ‘E'?Sg,gs.f@fegi"gs%a@tﬁgéﬁ? %aﬁe_r%é?q(%ﬁ,eroéyc& CORPIRNG 1 ¥t hy |
(r)]r dbut ylb, h?/dmeteyo abmoemelecﬂalsi&bmdy,@aﬁ‘@ﬂ &yl morphury]in;:, ;lﬂyeﬂdtmylﬁighﬁtimbr N-

r oxybut al od - Cea Qe T or onet - Ceal ko e.q.

ot hoy. o BERSRPeraATEr Dets iy o sl releygsotn S,
unsubst i t ut ediperazinotmbartyl) helgrochelyl el elypkyizhitd - g adykidngthylémathyl)amino, C;-
2-(1-imdazo ho u I.§ Ut I I U ] i
rre§ hyl am no ck?}!é'%“s‘%»e‘?ﬁzrl’%t}%&%o%ﬁ’&{%d%%’m%&"% HQI?)FHE?F%&%V' C P‘g U&%%P%X%’
car banoyl , ofcatieMissy. theney, onsubsiiigied busubdtitetet hetemadyclylexyy e.gs Ginfedimbyt |
met hyl sul f anpyl, ' | I ut.yl , met hoxy,
thoxy. - ( 10erionyy bbbt ir BB en BEEIEIAE ok eq 240" 1| 107 07 %
each pair of iridézelydethoxu Bsvirphaiinopropoxyon 8-niephainodteoxndnsiBstiuteRopsutsitedar e
-NH CH=CH-, - - = N 2 ,
ot G- - D o B llo a6 Sk R Sl aming 290y 6,
- ( Mor phol i nogimsipaminEpregyiaminoCi=Cratkytsulfonybe@-methylsutienyl, hralogen, @-g. figerefoer abl y
the pair of hAC ' : e @l z Re bein
O Oréﬂ%@ﬁuﬁup&%@éggf%@gﬁ@&g@ﬁo@eﬁ _'sc‘)é%hgﬁ’gé R g N GHEGH |
- CHEN-NH-, - eperidingeatiqpy!, piperpgingsarhany), Nepgthyleiperazinagaphany! or snasgholiecagponyl,
conmpound of {dbefititel oRE@RLiIdtAGbUIEMEN .G shiffthoyh nidtRfi&iiRmoyl or

dimethylsulfamoyl, cyano, or nitro; preferably hydrogen, methyl, piperidino, piperazino, N-

methylpiperazino, morpholino, methoxy, ethoxy, triflucromethoxy, phenoxy, 1-methyl-d-
piperidyloxy, 3-morpholinopropoxy, 2-morpholinoethoxy, 3-(N-maethylpiperazino)-propoxy,
methylamino, fluoro, chloro, sulfamoyl or nitro,

R' is hydrogen, C;-Csalkyl, .. methyl, ethyl or butyl, hydroxy, cyano, hydroxyC,-Cealkyl, e.g.
hydroxyethyl or hydroxybutyl, haloC.-Csalkyl, e.g. trifluoromethyl, C;-Csalkoxy, e.g. methoxy
or ethoxy, cycloalkylalkoxy, aryloxy, haloCi-Csalkoxy, unsubstituted or substituted
heterocyciviCy-Cealkoxy, e.g9. 2-(1-imidazolyi)ethoxy, unsuﬁstituted or substituted amino,
e.g. methylamino or dimethylamino, halogen, e.g. fluoro or chloro; carboxy, carbamoyl, or
unsubstituted or substituted sulfamoyi, e.g. sulfamoyl, methylsulfamoyl or
dimethylsulfamoyl; preferably methyl, butyl, methoxy, sthoxy, 2-(1-imidazolyl)sthoxy,
methylamino, dimethylamino or fluoro; and ‘

sach pair of adjacent substituents R” and R®, or R® and R® or R® and R", are -NH-CH=CH-, -
CH=CH-NH-, —-NH-N=CH-, ~CH=N-NH-, -CH;CH;-CH,-, -CHz-CH,-CHzCHM,-, -CH,-CH-O-
, -CH,C(CH3):0-, -CH=C(CH;3)O-, -OCH,CH,0-, «(Morpholinopropyl)N-CH=CH-, -CH=CH-
O-, “0-CH»-0-~, or -O-CF;-0-; preferably the pair of adjacent substituents R” and R® or R®



Rl, R R9, Rl and Ri lare ethoxy, ethyl, propyl, nethyl, t-butyl,
trifluoronmethyl, nitrile, cyclobutyloxy, 2,2,2-trifluoroethoxy, nethoxy,

i sobutyl oxy, t-butyl oxy, isopropyloxy, mnethyl- am no-carbonyl,

cycl opropyl - net hoxy, di net hyl am no- propyl -am no, nethoxy-ethoxy, -XR1ll,
-C(OR1, and -OXR11l; wherein X Is a bong? met hyl ene or ethylene; Rl11 Is

sel ected from piperazinyl, plperidinyl; byrroildinyl, nor phol i no, azepanyl
and 1, 4-di oxa-8-aza- spiro[4.5]dec-8-yl; wherein R11 is optionally

substituted by 1 to 3 radicals |ndependently sel ected from ma:réﬁ:l
i sopropyl, a@¥tR]being-&-GH-Reonte-pairichediagntsubstitignta R n@dB being midHiyi=CH-,

propyl am no, cf?-i LTE.{;h (CHRMEHIO 6 H¥CH-§—'Cﬂ 'bY'O"UF‘ g9- et hoxy,
y

am no- car bon - Oxo-pyrrolidin- -y , pyrrol i di nyl,
pyrroil di nyl - met hyI p| per| df nyl optionally substituted wt h met hyl or

ethyl, m’fs%@é’bfQ&mﬁddﬁﬁ%ﬁﬂrﬁﬂhﬁ%coﬁ&?fo@%ﬂﬁmd?%rvprfe‘?élb{' am no, methyl-am no

and et hyl use_of oun or mul according to claim

wher ei n RBrr Rl.rl?&ue%'@rﬂeﬁﬁ othpxy, ﬁW'r Brgeyl, metinyideuty trifluasorgethwetitile., et hyl or
i sopropyl, gloSEPa}z' %!Jtnﬂuarcﬁthow 'rﬁétmqgﬁﬁu%xy, HRIHBS T is ﬁ]ﬁﬁoﬂf methyl-

substltuted nber ed het erocycl yl nprising 1 or etero at
sel ected f roﬁmNO'CGfb&ﬁﬂ ‘S’C'OBF@Y“WB’W@F"F'}?H"Y'aﬁi"ﬂféPrPHY'W‘no FresRAtY.oKR1s,

N-met hyl pi pergahrReand-losral Krﬁéﬂém Kls® boﬁetrhaﬁweneeékwer@r Rl SQEEIQcFPQd(ﬁ‘mm
unsubstituted of substituted eteroc%c - 4- pi peri dyl oxy,

Unsubst i T ut cAPERZIN: AR QTS XY restiend T e b

2-(1-im dazog fﬂo}@ﬁ]b@ca vl RhBRIPRY smaﬁan;a@emsnmeda;y mrmﬂicm@q}ﬁfeb@ﬁ(dénﬂ
unsubstitute

acetyl am no, %‘%@@‘?{ﬁ “"?eet“g?' Ei\s(qupgqrﬁyg age;tﬁ %95’ B‘e% %@Bﬂ%ﬁ@%!ﬁ@ﬁq 2 dimethy-
EI gs(r) aé In no, Nopﬂahii’mjo éthﬁeﬁe:tﬁymmnrﬁj’-et&oxynméthyllanﬂn@bﬂheiyhdb{ir@xaarbdnm, g@ﬁ«? pcul ar
o 0c- Cisal KGAPEAR ISy My e Ao BhoRon Sl REE R o

menber ed het metbgycsrleyﬂyl @aorphidlind, diméthylamido, diekibylamiicospy-aminet sdtHyr-aminbland and
S, e.g. mor pl I | no pi perl di no, piperazlno or N- nethyl pi perazino,

Cl- C8al koxy gEi ';lr%t hoxy, ethoxy or isopropoxy, unsubstituted or
substituted heterocyclyloxy, e.g. 1-nethyl-4-piperidyloxy, unsubstituted or

3~ mor phol ?H%P%%?{ﬁ%ﬂ")’f IbiRd et Bighm e (ot oa”of subet tuted

am no, e.dg. IRflirsdepandently isdtydsdgani GieCalkyl, 0.9. methyl, ethyl or isopropyl, haloC;-
Csalkyl, e.g. triflucromethyl, unsubstituted or substituted 5 or 6 membered heterocyclyl
comprising 1 or 2 hetero atoms selected from N, O and S, e.g. morpholino, piperidino,
piperazino or N-methylpiperazino, C-Cgalkoxy, e.g. methoxy, ethoxy or isopropoxy,
unsubstituted or substituted heterocyclyloxy, e.g. 1-methyl-4-piperidyloxy, unsubstituted or
substituted heterocyclylC,-Csalkoxy, e.g. 2-(1-imidazolyl)ethoxy, 3-morpholinopropoxy or 2-
morpholinoethoxy, unsubstituted or substituted aming, e.g. methylamino, dimethylamino or
acetylamino, halogen, e.g. fluoro or chioro; preferably hydrogen, piperazino, N-
methylpiperazino or 1-methyl-4-piperidyloxy, in particular hydrogen;
R' is hydrogen, C,-Cealkyl, e.g. methy!, ethyl or isopropyl, haloCy-Cgalkyl, e.g.
trifluoromethyl, unsubstituted or substituted 5§ or 6 membered heterocyclyl comprising 1 or 2
hetero atoms selected from N, O and 8, e.g. morpholino, piperidine, piperazino or N-
methylplperazino, C-Cgalkoxy, e.g. methoxy, ethoxy or isopropoxy, unsubstituted or
substituted heterocyclyloxy, e.g. 1-methyl-4-piperidyloxy, unsubstituted or substituted
heterocyclylC,-Cgalkoxy, e.9. 2-(1-imidazolyl}ethoxy, 3-morpholinopropoxy or 2-
maorpholinoethoxy, unsubstituted or substituted amino, e.g. methylamino, dimethylamino or
acetylamino, halogen, e.g. fluoro or chioro; preferably hydrogen, piperazino, N-



acetyl am no, hal ogen, e.g. fluoro or chioro; preferably hydrogen,

pi perazino, N - 272 methyl pi perazi no, norpholino, 1-nethyl-4-piper

di nyl oxy, 3-norpholinopropoxy or 2- norpholinoethoxy, in particular
hydrogen; R3 is hydrogen, Cl-CBal kyl, e.g. nmethyl or ethyl, hal od -Ceal kyl,
e.g. trifluoronethyl, unsubstituted or Ibstituted 5 or 6 nenbered

het erocyclyl conprising 1 or 2 heteroatons selected fromN, 0 and S, e.g.
2-pyrrolidonyl or S, S-dioxoisothiazolidinyl, Cl-C8alkoxy, e.g. nethoxy,
substituted am no, e.g. acetylam no, acet I-nethyl am no, benzoyl am no,

met hyl sul f onetaWpiReragno gReRpeIsg) 1 mﬁwyhﬁrpmendlm@%m@m REPRPKY 02,

met hyl sul fonmbpph%beﬁgﬂ;wpgﬁlgumwdmgerg phenyl sul fonyl, hal ogen, e.g.
uted or  unsubstitut ed carbanoyl e.g.

fluoro or chl car , substi
car banoyl , t'ﬁW@'ﬁ@%ﬁU@alﬁﬂ &9 rfethy/ oe ePY el - Coalivls e s Fifleqrpmethyl

subst i t ut ed %bﬁﬁi‘imé/d or HbSituiSl |5fc§‘ G‘?b{émbe'?@i ﬁafér@wciyaew&nsniaﬁom ﬁéﬂér&étm'
|sopropylsulfannyl | sobut yl sul fa cycl opropyl net hyl -sul fa I, 2,2, 2-

trifluoroet hSAlestadfEam Y O Q&F‘ﬁeﬂw?ﬁ’uﬁ?'&’ﬁﬁwf§§'¢Wﬁ?§1'ﬂ?&@%ﬂ‘-f%r§ﬂa OB &fer abl y
sul famoyl, rﬁemaw §wsii@tewdm.ﬁ6 egg %ﬂyﬁmlrfoaaﬁﬂlqméﬂ%ﬂlﬂnﬂ%' berﬁfﬁz@ﬂlrﬁce”t

substltuents R and and are -

- CHr NH- SOz-, @42“@@'3'35‘? or ph@y@qﬁcr@[amu@)q, Cﬂ?ﬂ@ﬁﬂs"@‘-’”w’aﬁﬁt @?fﬁﬂ%&f‘)"scimer ein
hygr?gten j[nCNdylsﬁlf Rylpbgcﬁfén?fﬁul%ymé‘bé'éﬂ egpﬂmbﬁ@ildfot&gﬂac&ﬁlldub@ﬁtuté?'bﬁcent
supstituents bei n n all O

Sal aeent - SubdPHRIEH AN o8 BERGY. FRPMKETEEeV ST IR CRa | s
hydr ogen; R&nsabémﬂémeambsthﬁtbasermm@t @.g. @lﬁlf&@‘i’o@i AetyisQm@mo Dresyisuffeaby | |

e.g. trlfluoromethe(J br ono,

it h
trifluoromet RATORY ?'1"?36' ISC?QH'{VS%’ f’f"ﬁﬁﬁi %{POBfﬁféﬂwét éflr&%?’@mcq'é'g% i s hydrogen;
each of R7 afifludrSethyiléfamog edifnethyiselfdsit ogesrphdihosuifahireferably sutfainbyl] , et hyl

or |sopropyl Cl- C8a| K trifluoronethyl, unsubstituted or
substituted r&gth@sg{%m FX’I&HE ‘%I'or met hoxyphenyl unsubstituted or
substit ut ed éachipah oﬁmﬁmnammmemtecg‘}ahqw @R and R @ R and R2afeeChip-iHACOAS
sel ected f ro-ral—u-Nl-QSS C§4 éH 950 'EJOBH' bn or & 'O?e rd démd Such bgl?sr%erglg h%roggn
in NH is replaced by C,-Cgalkyl; preferably the pair of adjacent substituents R® and R, or R’
and R? being -O-CH,-O-, and the pair of adjacent substituents R® and R® being -CH,-NH-
CO- or -CHz-NH-80,-.
R*is hydrogen;
R’ is hydrogen, halogen, e.g. chloro or bromo, haloC4-Cgalkyl, e.g. triflucromethyl, or nitro;
preferably hydrogen, chloro, bromo, trifluoromethyl or nitro; in particular chioro or bromo;
R®is hydrogen;
each of R” and R? independently is hydrogen, C;-Csalkyl, e.g. methyl, ethyi or isopropyl,
haloC,-Cgalkyl, e.g. trifluoromethyl, unsubstituted or substituted Cs-Ciparyl, e.0. phenyl or
methoxyphenyl, unsubstituted or substituted 5 or 6 membered heterocyclyl comprising 1 or
2 hetero atoms selecied from N, O and 8, e.g. morpholino, piperidino, piperazino or N-
methylpiperazino, C-Csalkoxy, e.g. methoxy, ethoxy or isopropoxy, unsubstituted or
substituted heterocyclyloxy, e.g. 1-methyl-4-piperidyloxy, unsubstituted or substituted
heterocycliyiC,-Cgalkoxy, e.g. 2-(1-imidazolyl)ethoxy, 3-morpholinopropoxy or 2-
morpholinoethoxy, unsubstituted or substituted amino, e.g. methylamino, dimethylamino or
acatylamino, halogen, e.g. fluoro or chlore, unsubstituied or substituted carbamoyl, e.g.
cyclohexylcarbamoyl, piperldinocarbonyl, piperazinocarbonyl, N-methylpipsrazinocarbonyi
or morpholinocarbonyl, unsubstituted or substituted sulfamoyl, e.g. sulfamoyl,
methylsulfamoyl or dimethylsulfamoyl; preferably hydrogen, methyl, isopropyl,



met hyl pi perazi no, Cl-C8al koxy, e.g. nethoxy, ethoxy or isopropoxy,
unsubstituted or substituted heterocyclyloxy, e.g. 1-nethyl-4-piperidyloxy,
unsubstituted or substituted heterocyclyl Cl-Ceal koxy, e.qg.

2-(1-imdazol y1) et hoxy, 3-nnrpho|inopropoxy or 2- norpholinoet hoxy,
unsubstituted or substituted am no, t hyl am no, di nethyl am no or
acetyfam no, hal ogen, e.g. fluoro or ch?oro unsubstituted or substituted
carbanoyl, e.g. cyclohexyl carbanoyl, piperldinocarbonyl,

plpera2|nocarbonyl N- net h Iplpera2|nocarbonyl or nnrphollnocarbonyl
unsubst i t ut edflusrorseiid phenyleer, Siof BimsioxyRhegY! BinerdinfopiperazivgtMy | sul f amoyl or

di met hyl sul frﬂawbrpﬁ@aﬁa %&thﬁmﬁ}’rﬂétﬂg@nemw E&Shwopbf)%ﬁél% 3.~ 273

trifluoronet er'i di no, pi perazino,
N- et hyl pi ﬁ@@rahvlwepmﬁwpR@nqrnlwhn@ﬁilﬂ%x%rﬁ lé'tl geth%pﬁlﬂﬁmgﬂmirpﬂa@my, 3-
nor phol i nOprrﬁ&%Mmoé’érﬂMﬁPWehﬂiﬁS&éWl, pi%er%%inbéﬁrﬁﬁ@%rﬂy&l@ﬁ&@l&’rbamoyi

di met hyl am no, “fl uoro, %@Ol I nocar om{ per i di ndcar bony
pl per azi nocdR HoRYITCGaN, @y@aﬁ /8- datid REpI of 'S‘P&'Uli% Sl %ﬁ_ Csal kyl , e.g.

nethyl, et hYthﬂdHrorhétﬁWQP(ZlgaryhébOﬁmerQﬁ&Hféthe ﬁhéﬁyi uhgubblitiRE @FBiH¥uted 5 or 6
Cs- ClOaryI e.g or net ox%@%népetgunsu bstituted or substituted 5

6 nenbered rn@paeraepe%mw‘éﬂﬁawsagsl rorRleTES Selagterhomdy SbandtS 149 m N, o

and S, e.g. h&iRe! pip&ridind, éﬂaﬂhﬁl@rNﬁheﬁ aﬁ@rcl\taﬁb bial PRthd%y,No,
C1- Coal koxy,mw ‘bﬁ@' T @’ﬂﬁﬁér v hal 01@/(:5% Koxy .

or iso
Cr1 11 wor ot a1 or BopieRebh Jriby Crtiosy. & BRURPetinyg e reolb g PR ¢ ut ed
het er ocycl y! ghsMbstiuad orlsuBEftisk hétemm L= @xX¥-m ham@ﬁursyubst&mbabrt ut ed

het er ocycl yl C al kox z0| 0X hol i no oX
or 2- m%r p%o?”l?sﬁ fef 5%t Wﬁ!'g:b@ﬁqlé %F%‘Ws.ﬂ‘h'@?]&am‘?? @‘ pﬂ&/#)amyno
or bdl met hy:jam]p?ounobmbggensubentgtedfok uﬂﬁsﬂtutard drhih®)re0y. mmwldmhm bmmdtrgramuno.
substituted s ano
di et hyl sul f érﬂuﬁfq &och%ﬁ? @P%h@?diﬂa%&gﬁd ?@%ﬁ&s’yl & HPmgYno,
Pi pfelr azi no, trtlxbm}aﬁmh@ypﬂnﬁmelthﬂsulfﬁﬁbﬂhai nrtm),pre‘fg‘ablghydromrhwwl lplpendlno,
rifl uoromnetho n . 1- eri 0|n oxy,
2- nmor phol i nﬁ?ﬁ&ﬁ%mgﬁWWﬁg 'Bél}pg?lnﬁtﬁ' {h&‘%ﬁw t'%é’f’ 3 ’?}'0?%;,
ﬁh: oa 0, Czu: f raethyit4-piperidytoxy 3~|ﬂ1@holmoﬁibp®qraﬁ4mdrph$n@thwl ‘.MN me&wip}ﬂerazind}ut yl,
alo a

e el SYbun bl AT o SRS, <9, o or ethowy
R" is Cy-Csalkyl, e.g. methyl, ethy! or butyl, haloC,-Csalkyl, e.g. tnﬂuoromethyl Cs-
Caalkoxy, e.g. methoxy or ethoxy, unsubstituted or substituted heterocyclylC,-Cgalkoxy, e.g.
2-(1-imidazoiyl)ethoxy, unsubstituted or substituted amino, e.g. methylamino or
dimethylamino, halogen, e.g. fiuore or chioro; preferably methyl, butyl, methoxy, ethoxy, 2-
{1-imidazolyl}ethoxy, methylamino, dimethylamino or fluoro; and
each pair of adjacent substituents R” and R?, or R® and R® or R® and R™, are -NH-CH=CH-,
«CH=CH-NH-, -NH-N=CH-, —CH=N-NH-, -CHxCHz-CHz, -CHp-CHzCH2-CHz, -O-CH»-0-,
or ~0-CF,-O-; preferably the pair of adjacent substituents R’ and R® or R® and R® being -O-
CH,-O- or the pair of adjacent substituents R® and R*® being -NH-CH=CH-, -CH=N-NH-, -
CHx-CH:-CHy~, -CH-CH-CH2-CH»- or -O-CF3-0O-.

5. Use of a compound of formula | wherein the compound is selected from a compound of

examples 1 to 53.

6. a compound of formula ¥’ with the proviso that this does not include any of the compounds of
exampies 1 to 52 inclusive.



2-(1-imdazol yl )et hoxy, unsubstituted or substituted am no, e.g. nethylam no
or dinethylam no, halogen, e.g. fluoro or chloro; preferably nethyl, butyl,
met hoxy, ethoxy, 2- (1-im dazolyl)ethoxy, nethylam no, dinethylam no or
fluoro; and each pair of adjacent substituents R7 and R8, or R and Rs or R
and RO are -NHCHCH, -CHCHNH, -Ng,N=CH, -CH=N-NH-, -CH2-CHz-CH2-,
-CHr- CH2- CH2- CHz-, -0-CHZ-O, or -O-CFz--é; preferably the pair of adjacent
substituents R7 and RB or Re and RO being -0- CHO or the pair of adjacent
substituents R and R10 being -NH CH=CH, -CH=N-NH, - CHrCHZ- CHz-,

-CHr-CHr CHZ-CHr or -0-CFZ-O. 5. Use of a compound of fornula | wherein the
conpound is selected froma conmpoung of exanples 1 to 53. 6. a conpound of
formula I' with the proviso that tbN s not include any of the conpounds
of exanples |I to 52 inclusive. - 274[- H4RR N NJR2 HNN (R3)n I, in
which: n" Is selected from1, 2 and Sxfl I's selected fromC6. 10aryi, C5.

het eroaryl, CSl2cycloalkyl and C. 1lo ergcycl oal kyl ; wherein any aryl,
het eroaryl, cycl oal kyl or heterocycl oal k\@ﬁ“ﬁ' , is optionally substituted
by I to 3 radicals independently selecte ont Ci. 6al kyl, Cl4al koxy, al koxy-
substituted-C, . 6al kyl, hal o-substituted-Cl6al kyl,

hal o- subst i t ut edp hichal koxy, -C(ONR SR 6, - S(O02NR 5R e, -S(0Oo-2R 5,
-C(OR4, -OXR4, -NR5XNRsR, -OKNNR SR 6, -OXOR S and -XR 4; wherein X is
a bond or Cl. aliyl enigseRediftomshl2sardedl f r om hydr ogen and Cl 6alkyl; Reis

ool ect e oM MY 00 e b CCeHAE T SR 0 B L2,
Cs. lohet er&%&’éib@%bhﬁd{li

wherein any aryl, heteroaryl, cycloalkyl or heterocycloalkyl of R’ is oplionally
substituted by 1 to 3 radicals independently selected from C,.galkyl, C,galkoxy, alkoxy-
substituted-C, salkyl, halo-substituted-C.satkyl, halo-substituted-C;.salkoxy, ~C{O)NR'sR's, =
8(0).2NR'sR’s, -5(0)02R’s, -C{O)Rs, -OXR’y, -NR'sXNR'sR', -OXNR'sR’s, -OXOR's and -XR',;

wherein X’ is & bond or Cygalkylene; R's is selected from hydrogen and Cygalkyl; R’ is
selected from hydrogen, Cs¢alkyl and Caqocycloalkyl-Cy4alkyl; and R, is independently selected
from Cs.q0aryl, Cs.ioheteroaryl, Caqocycloalkyl and Cs.yoheterocycloalkyt;

and any aryl, heteroaryl, cycloalkyl or heterocycloalkyl of R'; is optionally substituted
by 1 to 3 radicals independently sglected from C,.salkyl, Cgsoheterocycioalkyl-Coeqalky! optionally
substituted with Cyealkyl, -C{O)NR’sR’s, -XNR'sR's, -NR'sXNR'sR’s and ~NR'sC(O)R’s; wherein X
is a bond or C,galkylene; R's and R’s are independently selected from hydrogen and C,galkyl;

R's is selected from hydrogen and halo, cyano, Cygalkyl, halo-substituted-C,.
salkyl;

R'» Is selected from halo, -S{0);2NR'sR’s, -8(0)42R's, -NR'sS({0)o.2R’s, -
C{O)NR'sR’s, ~C(O)R’s and -C(O)OR's; wherein R's is selected from hydrogen and Csalkyl; and
R’s is selected from hydrogen, Csalkyl and Cs.iztycloalkyl;

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

7. A compound of fomula I' according to claim € in which:

n' is selected from 1 and 2;



and any aryl, heteroaryl, cycloal kyl or heterocycloal kyl of R4 is
optionally substituted by 1 to 3 radicals Independently selected from

Cl. eal kyl, Cgl ohet erocycl oal kyl - Co. 4al kyl optionally substituted with C,.
alkyl, -C(ONR SR 6, -XNR 6R 6, -NR 6XNR 6R 6 and -NR 5C(0)R S; wherein X
is a bond or Cl4al kylene; R 5 and Re ar-€7bndependently sel ected from

hydr ogen and Cl6al kyl; R 2 Is selected from hydrogen and hal o, cyano,

Cl. oal kyl, hal o-substituted-ClL. 6alkyl; R 3 Is selected from hal o,

S(O) o. 2NR'5R'6 -S(0a-2R S, -NR SS(0 o. 2R 6, C&ONR'SR‘G Cﬂ_g%g‘os and
“C(O OR 6: wher&n R@SP‘@C‘?@FF@BR%W‘@H?WF%@@ Aehegein angy W‘lO angkef i s

sel ected f t‘g%é; ?J%a H@ tdey

phar maceutl:'r %@é%&l‘@ B?t' e I‘%s, ygra Sﬁ&&ﬂ*éé%%tg@ﬂﬁrgo%eg ‘éyla%(?alkmgdr ugs
t her eof . D(OWWM@ON’G&Q#C(D(}RMI—HR\&(W&WNR’@R g |-BXIORSs amd -vDﬁRQhuhermh X
selectedfroml and 2: - R—lIS sel ected frogm CB 10a

O Shet erREr Calksiens: Ten Salegied on BEIBE ADY Coalds Fis Salecten oy

&L oal LE&&W%&%Sm@éBﬁ‘gb&?@%ﬁf’@%ﬁgﬁd%‘s@&%C%"@W@%@°5%§’%k SR s,
-OX' OR 5 aubstitutedby! ok exdiials inleperdently bﬁi@ﬂe@frorﬁl‘.‘.@dlkykyiambsﬂutedtcsl.aslteﬁect ed
from hydr g n and Cl.6alkyl; R6 is selected from hydro Cl,6al kyl and

C3. 12cydod&fiofetersey %%@%oww%v@@ﬂ@eﬁw@w &R BsBprﬁﬁny
bstit t t B k |
balo. Substiy Dy Dantt {BS CRIRY IRFATRIE B oka BELRSIGRno IR ALY ||

substi t ut ehtﬂemmdmnﬂs&%dtgd &omﬁy@)g&ﬁ&ﬁ@ﬁakﬁ, NR 5R S, - NR 6X' NR 5R 5 and

-NR SC(O R 6; erein Xijs or Cl$ lene; R5 and R6 are
| ndependent |y sétzct €d SP'PBtﬁa E‘}Qeﬁﬁﬁgg?lljg’ alkyl; R2 is selected from

hydr ogen and hal f 2 - S(0) a2R s,
“NR SS(O) 82R 6, R ol d)§ I\S‘l%@%%&g@ﬁ{g% QWtf & S%%‘g“‘RNéR 5?{?)2%'? %cted from

hydr ogen &@{@NR{RY dind -C(QRR'Bwherein R&t@l wdncmd florohydnygbnene 1€ s dlkylGaidky/d isand
C3. 12cycl oa according to claim6 or 7 in

e e S R 'gﬂgﬂdfcoa.gzcn%k?all&l

8. A compound of formula I according to claim 6 or 7 in which R, is selected from phenyi,
pyridinyl, pyrazolyl and pyrimidinyl; wherein any aryl or heteroaryl of R'; is oplionally substituted
by 1 to 3 radicals independently selected from ethoxy, ethyl, propyl, methyl, t-butyl,
trifluoromethyl, nitrile, cyclobutyloxy, 2,2,2-trifluoroethoxy, methoxy, isobutyloxy, t-butyloxy,
isopropyloxy, methyl-amino-carbonyl; cyclopropyl-methoxy, dimethylamino-propyi-amino,
methoxy-ethoxy, -X’'R;, -G(O)R'; and ~OX'R’y; wherein X' is a bond, methylens or ethylene; R,
is selected from piperazinyl, piperidinyt, pyrrolidinyl, morpholino, azepanyl and 1,4-dioxa-8-aza-
spiro[4.5]dec-8-yl; wherein R, is optionally substituted by 1 to 3 radicals independently selected
fram methyl, isopropyl, acetyl, acetyl-methyl-amino, 3-dimethylamino-2,2-dimethyl-propylamino,
ethyl-methyl-amino-ethoxy, diethyl-amino-ethoxy, amino-carbonyl, ethy!, 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.

9. A compound of of formula I' according to claim 8, 7 or 8 in which R’; is selected from
hydrogen and halo; and R's is selected from halo, dimethyl-sulfamoyl, isobutyl-sulfamoyl,
methyl-sulfamoyl, ethyl-sulfamoyl, propyl-sulfonyl, ethyl-amino-carbonyl, 1-ethyl-propyl-



pyridinyl, pyrazolyl and pyrinmdiny; wherein any aryl or heteroaryl of R 1
i's optlonally substituted by | to 3 raffical s i ndependently selected from
et hoxy, ethyl, propyl, nethyl, t-butyl, trifluoronmethyl, nitrite,
cyclobutyloxy, 2,2,2- trifluoroethoxy, nethoxy, isobutyloxy, t - but yl oxy,

| Sopr ORMiAidyl, d?&fohé‘ﬁtylaéﬂlfaﬁmﬁ?lafs'@?fbbkzirsmﬁloﬂpE%HWQP&{,cyclopropyl met&n

di met hyl am no- t-am no oxy- et hoxy, - and
wher ei ﬁ“'f@fgoyé Odélﬁg“tyhﬁm@moéhéSOBFOPéll’ﬁW’éHe is selected from
plpera2|nyl plperldlnyl pyrrolldlnyl nnrphollno azepanyl and

4- di oxa- 8-aza- spiro[4.5]dec-8-yl; V\/nereln R4 is optionally substituted
by 1 tdﬂsAﬂa@peam%oflfﬁm@ﬂ@hanhpg &@rycqr@opf cfair @ tdwhareinitee pepgund inget yi |,

acetyl -aRbBYhg 8Ex@Rple3ssli net hyl am no- 2, 2- di met hyl - propyl ami no,
et hyl - r?eth ?f am no- gt%oxy, di et hyl - am no- et hoxy, am no-carbonyl, ethyl,

2- 0X0- pyrrolldln | -yl, pyrrolidinyl, pyrrolidinyl-nmethyl, piperldinyl
option I I ))+ i I 0,

oP LoD X RS Sb TPl EMourg BERR B, GhUTH MR 0.
of f or yubaattivedegredidiriggstbeicivith oméSor Momrph@rmacenticaly dRc@ptable sibeds ed from
hydr ogegnand hal o; and R 3 is selected from hal o, dinethyl-sulfanoyl,

i sobut )? ShR anmoyl, nethyl-sul fanoyl, ethyl-sulfanmoyl, propyl-sulfonyl,

et hyl - am no- carbonyl 1-et hyl - propyl -276- sulfam)yl cyclopentyl sul f anoyl ,
i sopropyl =sul f anoyl cl.ohex Jals m et sul.f anoyl ,

cyel obilty TR g Argmed e nadt g e of S lodb e iR R retpaiifra”

accor dinngli¢amernor anetredtmehtbmprévériod ohhesptasfic Urseaseymmnﬁlnur@ HstedD rrpound of
exanpl e 53. 11. A pharmaceutical conposition conprising a conpound according
to any $389%% clains 1 to 9, as active ingredient together with one or nore
pharmaceutically acceptable diluents or carriers. 12. The use of a conpound
according to any one of clains 1 tg 9 for the manufacture of a_ nedi canent

for thd3AsambEiRtion PO'BP%?}'&?NM%?U“H@@SP&@@%“%% 2 £OEWOHMH GRS 1S3yt em
di sor dgjna-of dRimd™ EPTRhABhE arlm%fm&héﬂ &g auséwc@eeéaaa RithefhREGLUbMEnAREIY A

conpound according to any one of clains 1 and one or nore further” drug
subst anéedll indae Heptmenhet nagpiagtia dissasascs "B@Nﬁgsb’ﬁig@f%mqi@ist he treatment of
neopl asti ¢ di seases or inmune system di sorders.

14, Use of a compound according to any one of claims 1 to 9 or a pharmaceutically acceptable
salt thereof, for the manufacture of a medicament for the treatment or prevention of a disease
which responds to inhibition of FAK and/or ALK and/or ZAP-70 and/or IGF-IR.

15. The use according to claim 14, wherein the disease to be treated is selected from

proliferative disease.

16. The use according to claim 15, wherein the proliferative disease to be treated is selected
from a tumor of, breast, renal, prostate, colorectal, thyroid, ovarian, pancreas, neuronal, lung,
uterine and gastro-intestinal tumours as well as osteosarcomas and melanomas.

17. The use according to claim 14, wherein the disease to be treated is an immune disease.

18. Use of a compound according to any one of claims 1 to 9 or a pharmaceutically acceptable
salt thereof, for the manufacture of a medicament for the treatment or prevention of inflammatory
and/or an immune disorder.



14. Use of a conpound according to any one of clains 1 to 9 or a
pharmaceutically acceptable salt ther2bf; for the manufacture of a

medi canment for the treatnent or prevention of a disease which responds to
i nhibition of FAK and/or ALK and/or ZAP-70 and/or I1G--IR 15. The use
accor di 199150 aeddHiny I clalff 76 G %ereﬁmmedmﬁmﬁ&oﬁyoar#as?or%ﬁ%s%o & efdagy from
proliferative dise . The use according to claim1 ereint

prol i f diom irerspint exigaion oalleegyt anshawseimnuunedliscsterg medialed ay fromuone oglls :rmhahrsg
renal , | ung,

it ori nol AR Baffes, B0y RpRGH e, retkirRales, QEALIERaIE A EOR ot RRBs

nmel anonas. 17 The use according to claim 14, wherein the di sease to be

treate t one of
cl ai rms(%D| §hg or ap(ﬁﬂgbsg el%fa 'rg}ng(t:ée)p? q%lfe?gnwe rﬁﬁer eg1Lf aglfsoé)mﬁ'ﬁy ¢
manuf ac(ﬂumahmfy &mmmhodm-rdeyhphéwlamime) pyrmﬂmrehylamrncﬁnl\bmemyl -benzehesuifohamidet or y

and/ or a di S0 C ein the
i nf | ammht o¢§r}n?§q§-/20r&| rhﬁtﬁ%y 6 [i'g‘i’aqgﬁ%i E'Ugg’\z@ fg@”% 1§'Lﬂéﬁyhﬁ¥wzﬁecti on,
al | er gy{pripenaatsoifompiashethy§-oydaidnenk di-gibmohely a ;:mmnecembélmt:aﬁthudlsalg T

I yrfphOCﬁt esf B | ynphocytes, macrophages, dendritic cells, mast cells and
eosi no F®8" 20. The use according to any one of claims 15 to 18, wherein
the conpound is 2- [5- Brom)-2 (2- met hoxy- 5- nor phol i n-4-yl - phenyl am i

no) - pyri m di n-4-yl am no fyI - benzenesul fonamide or

5- Chi or4- Ao 4is¢ BCGRidiAg aw Tfﬂzﬁ'%ﬁﬁw pB pieionine sympayside peIastRd o 3-- phen
y1'} - N* 4B:chlofo-2(BnittReg- @nﬁ%ﬁoﬂﬁ‘#@l pﬁéﬂ%kopyﬁlnﬂuﬂmﬁa%moﬁ\\ﬂm pe or a

pharmaceutical acceptabl e salt ther he use according fo any one of

cl ai ms bERzaBidegN™-(thidr4l Birpradipyripydrmethoxyphey ke chiomN-[2- (propane-1-
[ 5- Chl ﬁ R;h)(%hgﬁ‘ﬁ]rﬁ)ﬂhuﬂn@r @J?i%lrﬁlﬂéﬁnd'? BOERIY 2T [DnXAGY4- (I nyipipkradid

m noj - I'- benZam

Bi pi peri-#i- rp}EnnamWOJ-erﬂmldﬁb-ﬂcyla yW-jsopropiiigngenepulfpramids r erdaiblogo-N*2*- {2-

?z' Lg[‘%ﬂg%thpﬂ;-gﬂg gwﬁ;gl«!ré‘ﬁn Ay %piSRrRAH- 151 PREnyy-NP: 0k Rbarfe-2kardHgh N OXY - 4-
phenyl artiengl]- ppymdnneeﬁ d-dlaminara prermbkédiopraspgptable sak tresedff onami de, or

5- Chl oro- N*2*- {2- net hoxy- 4-

[ 4- (4- met hyl - pi perazi n-1-yi)-piperidin-1-yl]-phenyl}-N4*- [2-

(propane- 2-sul fonyl)- phenyl]-pyrimdine-2, 4-diam ne a pharnmaceuti cal

accept abl e salt thereof.





