WO 01/ 83485 PCT/ EP01/ 04357 DESCRI PTI ON TI TLE OF | NVENTI ON | M DAZOPYRI M DI NE
DERI VATI VES AND TRI AZOLOPYRI M DI NE DERI VATI VES TECHNI CAL FI ELD The present
i nventi owoel/st4es to i m dazopyrimdine derivatives and tPCHERVIOEYFT m di ne
derivatives, a process for the preparation of the derivatives and
pharmmaceutical preparations containing the derivatives. The

i m dazopyri m dine derivatives and triazol opyrimdine derivatives of the
present invention inhibit Syk tyrosine kinase activity. BACKGROUND ART It
is well known that the nmast cells and basophils are the initial players in
t he pat hogenesis of allergic diseaseipisdsh as asthma, allergic rhinitis
and atopic dermatitis. The immedi ate type-1 allergic reaction, such as

br onchocanstid ¢iF annienm@hm, sneezing in allergic rhinitis .and itching
in atopic dermatitis, are initiated by the interaction of antigens such
as p0||e&M@bA%@#%RﬁM#ﬂINEMtbeﬁfWﬂTI@@§C'fAﬁD'gETﬁ§R%556%YREM Ce"s
and basophils. Mire specifically, high affinity IgE receptor E

the surfaggrirast cells and basophils traps IgE, which then recognlzes 1
WO 01/ 83485 PCT/ EPO1/ 04357 antigen. Antigen-1gE interaction engages FceRl,
resulting in elicitation of cellular response such as, histamne and PGD2
rel ease to cause the immediate allergic reaction. Activated cells also

pr oduce | Tdgnes @yl cytokines to cause the late inflammatory
response, such as tissue eosinophilia. Syk tyrosine kinase (Taniguchi, T.

et. al. . 6 190- 1579 199 ne of t ] S|ne
ki nases |nvolvgé' 9%8%%e3§ gé gﬁjix}egﬁg%é %%%sfgﬁ 3Z°Eyr D€l .
suggest s 4 e nase i ndi spensabl.e for_the 3 ceIIuIar
r esponses. R‘J(}egr ax}&i a%flgﬁé %%?laopr?@rdméjt TS VT RS %Vz?ﬁd A BrSGSREBFoduct i on
with the ¥f§ of mast .cells %er é?d f.rom %k knock Oncogene 13:

(o]

2595- 2605 C1988FF & & Fon gerija VEEI 088 tﬁ ?rPﬁée§§R &nti sense
ol igo DNA_ inhal atiaon suppress t.he paraﬁgte qg lgen: lnduced puln%ﬂary

preparations aining atives
imidazopyrimidine derivatives and triazolopyrimidine
derivatives of the present iﬁvention inhibit Syk tyrosine

kinase activity.

BACKGROUND ART

It is well known that the mast cells énd basophils are

the initial players in the pathogenesis of allergic diseases,

such as asthma, allergic rhinitis and atopic dermatitis.

The immediate type-I allergic reaction, such as
bronchoconstriction in asthma, sneezing in allergic rhinitis
‘and itching in .atopi‘c dermatitis, are initiated by the
interaction of antigens, such as pollen or house dust, with
their specific IgE captured oﬁ mast cells and basophils. More
'specifically, high affinity IgE receptor (FceRI) on the surface

of. mast cells and basophils traps IgE, which then recognizes



inflanmation in rats (J. Imunol., 164: 3790-3797 (2000)), Therefore, Syk
tyrosi ne kinase inhibitors are expected to suppress both i nmedi ate

al | ergi c weavsiseh and |late inflammatory response. FurthePCTERSWVWE@BEY genetic
and pharmacol ogi cal studies suggest Syk tyrosine kinase plays inportant
roles in other type of cells. Syk is reported to be essential for the
FcyRs- nedi at ed phagocytosis in nonocytes/ macrophages (Matsuda, M et. al.,
Mol. Biol. Cell 7: 1095-1106 (1996)), pre BCR-nediated B cell maturation
(Cornall, RJ. et.al., Proc. Natl. Acad. Sci. USA 97. 1713-1718 (2000)),

GM CSF/ | bn%i3eW0 04h8348h- PEH/ HRAL/ A4350n ie%%‘é‘%;%@ POSRRORM 18Uy YA
(Yousefl, S. et. al., J. Exp. Med., 183: 1407-1414 (1996)),

col | ageneilndyead iphabel et1aat byatb8BonkBoghen A, 8l1 s @hminEMBRY bertb:
2333-2341 (1997)), differentiation of fibroblast to adi pocytes (Wing, H.

and Ml B@leaGeCro dauBOtheCRMEa24¢e 32129532168,6198R)) a8Pd aLgany! oi d

pepti de-/prion peptide-induced neurotoxic product generation in mcroglia

( Conbs, geﬁis@ils@-rodﬁceNﬁQﬁQéE%ieﬁgézﬂﬁggyggﬁiﬁé%qg)Eaul%ﬁ?%%gége Syk

tyrosi ne kinase inhibitors have possibilities to prevent

dependent; ¢q blitafloryCHALRHR, { X AP éﬁiﬁgtg}drgggef%snﬁso@egﬁgi seases,

eosi nophiIic 1 nflammation, pl'atelet ag y" and

M bl tor T pyrYi a st RIRECE Mol S0 e bt LoETRY B Tner al
or & bondrova 1ol EMPE PRI P ) 1l M e akarry ReUBSErt bPERLETIOR 1 d or
opt i onal 14 SIS ESa A CRErESaPRST . TORErLLP kT Bt ondy-SaBeE Pt ed by
o P RBENL X VB DUIRSER, ECT TN TaT At gt et o enal
substituted  gaturatgd hetengexche 1ehudi ndehh o B LePLESenLts; grtiogal ly
cytokine production with the use of mast cells derived from
syk knockout mice (Oncogene 13: 2595-2605 (1996)). Stenton,
G.R. et. al. discloses that the Syk antisense oligo DNA
inhalation suppress the parasite antigen-induced pulmonary
inflammation in rats (J. Immunol., 164: 3790-3797 (2000)).
Therefore, Syk tyrosine kinase inhibitors are éxpected to
suppress both immediate allergic reaction and late
inflammatory response.
Fupther, various genetic and pharmacological studies
suggest Syk tyrosine kinase plays important roles in other
type of cells. Syk is reported to be essential for the
FcyRs-mediated phagocytosis in monocytes/macrophages
(Matsuda, M. et. al., Mol. Biol. Cell 7: 1095-1106 (1996)),

pre BCR-mediated B cell maturation (Cornall, R.J. et. al., Proc.

Natl. Acad. Sci. USA 97: 1713-1718 (2000)), GM-CSF/IL-5-



substituted aryl or optionally substituted heteroaryl; R dand R 2d
represent H, lower alkyl, or -CO|ower alkyl, are disclosed in W99/310773.
As an ef fveabi/smsngent for a variety of diseases, various PCHWEH@z@pyr i m di ne
derivatives and triazol opyrimdine derivatives have been studied. For
exanpl e, Abignente Enrico et al., (Farmaco (1991), 46(10), 1099-110)

di scl oses the conpound of the followng fornmula: (wherein R'p represents
CO2H, CO2Et, CONH21 CH2CO2H, R2p represents Me, Owe; and Rap represents
Owve, Me, d) having anti-inflamatory activity. Danagulyan, G G et al.

(Khim Cetedwdsd bosibeediin. sutd992]) ., 'x(c2)se1€212587)eﬁj' 8¢l oses sihe &fl‘pounds of
the followwng formula: CH2Ph N -N AN U S. Patent No. 4639445

di scl oses) ¢ he 1a@mpaunds @bolehe 4V Q&LE3 r i~
NCHCH3 N N/ rN (O nS) SRk et 043%%\/\%%?3.&%&%%281&9 R Al dl 2

useful as(dsonchodil atges. bhS, Pab@pt No. 4%31588 (4 es {4, conpounds
of the foIIovm ng formula ("N (OnS) Et N-kKN~N YEt Sﬁﬁherle%%n is 1 or

2, differentiation of fibroblast to adipocytes (Wang, H. and
Malbon, C.C., J. Biol. Chem. 274: 32159-32166 (1999)) and
f-amyloid peptide-/prion peptide-induced neurotoxic product
generation in microglia (Combs, C.X. et. al., J. Neurosci. 19:
928-939 (1999)).

Therefore, Syk tyrosine kinase inhibitors have
possibilities to prevent antibody dependent cellular
cytotoxicity (ADCC), antibody related diseases, eosinophilic
inflammation, platelet agglutination, obesity and
Alzheimer/prion disease, respectively.

As an effective agent for a Syk inhibitor,
pyrimidine-5-carboxyamide derivatives represented by general

formula

N CONH,
AT zd/lN/

wherein X represents 0, S, NRY, CO, NR¥CO, CONRY,
C=N-OR' or a bond; Y¢ represents lower alkylene optionally
substituted by OR™ or NHR® or a bonéi; 74 represeﬁts 0, NR* or

attachment; A% represents H, optionally substituted lower

alkyl, lower alkyl optionally substituted by CO, optionally



whi ch shows bronchodil ator activity. However, none of the reference
relating to 1imdazopyrimdine derivatives and triazol opyri mdine

derivati wegotisssar omati ¢ group at G- 7 position nor suggesPCBYRO1/Wy370Si ne

ki nase inhibitory activity. SUMVARY OF THE | NVENTION As a result of

extensi ve studi es on chem cal nodification of imdazopyrimdine
derivatives and triazol opyrimdine derivatives, the present inventors have
found that the conmpounds of novel chemical structure related to the
present 5 WO 01/83485 PCT/ EP01/ 04357 invention have unexpectedly excell ent
Syk i nhi kiubaty tadlddvi t grylThe @pesenslinvenhisyt has:cdeen reeeplrighed based
on these findings. This invention is to provide a novel conpound shown by
t he fol | opitigngang aubsarimited Iy e 3 beuiker=aaf; Bbs¥iNured R2

N R3 (1) wherein Rl represents -OR', -SR', -SOR11, -SO2R11, -NHR', -NR
12R13 or saERk4REIRhetddoyens eﬁ@@i@dfhgplhen}zﬂ repir-iaByk g t%yllalqe;l onal l'y
substituted by COOR111 (R111 is Hor C -C6 al kyl) , pyrimadyl,

al kenyl , gi¥sdazQlnda Q@SthQS@'chM: %%Qﬁ_tm %h%@t%u%edcﬁeté%&& 1t rmla%&'&' !
optionally substituted by C -C6 al ky tetrazolyl opti onaf{I y substituted

by C, - C6gad ki reddiiadh azobydy oaviwﬂal by se@sm@&egﬂeﬁc C6 al kyl,
pyrrolidinyl opt| onal Iy substituted by C, - yl',  cycl ohexenyl , C C10

strai ght 4. @r faranchedy 3| %%pplt(?rpﬁﬁl Iy substl tut ed by R112, 8113 and/ or
R114 C3 C10 cycloal kyl optionally substituted by R112, R113 and/or R114

,  phenyl opti Ly, ﬁtgb)éé y f%%? i.dyl
optionally sub%{%?%uteed ilié}%ta%%n% fg%gﬁs % 89%{9&99 l‘u
unsat ura i / 83 P / nal | y
cont ai ne LA ELY gepatan Do gl 60000 omé‘ﬁ?he%%%%%&%@?éﬁngn;’ef
and S an%e%&%%%ﬂ@lsyhave'been.studled For example, Abignente Enrico

et al., (Farmaco (1991), 46(10), 1099-110) discloses the

compound of the following formula:

(wherein R represents CO,H, CO,Et, CONH,, CH,CO,H; R*®
represents Me, OMe; and R represents OMe, Me, Cl) having
anti-inflammatory activity.

Danagulyan, G.G. et al., (Khim. Geterotsikl. Soedin.
(1992), (2), 225-7) discloses the compounds of tﬁe following

formula:

U.S. Patent No. 4639445 discloses the compounds of the



substitued by R118, R112 represents hal ogen, am no, -COORl112a (Rl112a
represents Hor Cl-C6 alkyl) -CONHCH31L -CO NH (CH2) p CN (wherein p
representveoongager of 0-6) , -NH COOR112a, pyrazinyl, tePCHEROII4357
di hydr ot hi ophenyl, norpholino, piperidino, di(Cl-C6 alkyl)am no, indolyl,
pyridinyl, thiophenyl, or phenyl optionally substituted by one to three
substituents selected fromthe group consisting of hal ogen, Cl-C6 al kyl,
hydroxy, Cl1-C6 al koxy, and trihal ogen substituted Cl1-C6 al kyl, R113
represents hal ogen, hydroxy, or Cl-C6 al koxy-carbonyl, R114 represents
hal ogen, fR11bwiepr €semnitd.aH, hal ogen, am no, hydroxy, nitro, cyano, Cl-C6
al koxy, carboxy, Cl-C6 al koxy carbonyl, C1-C6 al kyl carbonyl,
nor phol i no- C1- C6 alhgﬁ-oxy, pear oboxy- C1-C6 al kyl -oxy, trihal ogen .
substituted nethyl,[Jtrihal ogen substituted nmethoxy, Cl-Clo straight- or
branched- al kyl o %%WﬁerT/ fif=lds t ut ed by R115a, C3-Cl0 cycl o- al kyl
uteg_hylR115a, tetrazolyl, amdino, CON (R115b) R115a,

optionally subst)isE\/4
- SOzN (R115%y4R S~NTRN15b) R115c, 7 WD 01/ 83485 PCT/ EP01/ 04357
OR ﬁ%

S02R115d, 11,vd, _SR115d, or C2-C6 al kenyl optionally substituted by
COOR! | 5¢ (O represents one or two selected fromthe group consisting
of carboxy, norpholino, norpholino- carbonyl, am no, hydroxy, cyano,
Cl-C6 al koxy canheBYh reayBapBYhnqoRpt ignal by substituted by cyano-Cl-C6
al kyl, et hyl am no- car bonyl, dinethylam no- carbonyl, -NH S02-CH3,

tetrazol ko8 ARAELQXRIQYM!1 QR4 onal |y substituted by C1-C6 alkyl, and
9-10 nenbered unsaturated condensed ring containing one N atom optionally

substituted byy=0, BLiSRr BT €268 Seb! @ 558 Ay conFhifad G eaents H

am no, Cl1-C6 al kyl am no,
following formula

Et
N

)\’\
/EL§VJE::;IT

Et

N
(O)néi\)

wherein n is 1 or 2,
which shows bronchodilator activity.

However, none of the reference relating to
imidazopyrimidine derivatives and triazolopyrimidine
derivatives has aromatic group at C-7 position nor suggest Syk

tyrosine kinase inhibitory activity.

SUMMARY OF THE INVENTION

As a result of extensive studies on chemical modification
of imidazopyrimidine derivatives and triazolopyrimidine
" derivatives, the present inventors have found that the

compounds of novel chemical structure related to the present



di (C1-C6 al kyl)am no, am dino, norpholino-Cl-C6 al kyl carbonyl, carboxy-
Cl-C6 al kyl carbonyl, or straight- or branched Cl-C6 al kyl optionally
substi t utved 01/k348Hne or two selected fromthe group consiBCT/EBO10f4337ydr oxy,
phenyl, norpholino, di (Cl-C6 alkyl) amno, O-C6 alkyl and hydroxy C -C6
al kyl substituted am no, Cl1-C6 al koxy-carbonyl, and carboxy, or R115b and
R115C together with the adjacent 8 WO 01/83485 PCT/ EPO1/ 04357 N form5 or 6
menbered saturated hetero cyclic ring optionally having one N or 0 atom

ot her than the adjacent N and optionally substituted by Cl-C6 al kyl,

Rl115ar epriesemnitsi diyHaozyundysraradGlebal Kght s iRiBEk¥ky activity.
hydr-oxy- car bonyl - C1-C6 al kyl, or Cl-C6 al koxy carbonyl Cl-C6 al kyl, Rllb5e
r epr esentThehyfeagait ornwintbon! Kyt , beBhl6cteppesents Haseh 66 ahkpey, Cl- C6
al kyl, hal ogen, or carbanoyl, R117 represents H, hal ogen, or Cl-C6 al koxy,
R118 reprisehtrigspne to three substituents selected fromthe group
consisting of Cl1-C6 al kyl, amno, Cl-C6 al koxy, -COORI|sa (H or Cl-C6

al kyl'), and =071 imeRreseH S CtoCBral kil a n&%@)eompcg'ﬁd -HHR) byCN (n=0,

1, 2, 3, 4, 5, or 6) , -COCl-Coal kyl , or -C2-C6 alkenyl , R13 i§
i dent i calgie R owwin Riderddich R1& HAGEL h?f \Aeutla the §Q1@§eeﬁe%§£0m form 4-6
menber ed saturated heterocyclic ring whi may or not contain 1

het er oat om ot her then t he adj acent N aton1 selected fron1the group
consisting of 0, NR and S the 4-6 nenbered heterocyclic ring optionally
forms Spiro wth oxacycl opentane, or is optionally fused with benzene,
and/or is oﬁfroﬁleyNsubstltuted by one or two 9 WD 01/ 83485 PCT/ EPO1/ 04357

substituent sliselLkct fromthe group consisting
ry sllseLiet sl

)
wherein R' represents -OR', -SR', -SOR", -SO,R'!, -NHRY,
-NR“R" or -CR™R"R',

R represents H, phenyl carbonyl, thienyl optionally
substituted by COOR™ (R'™ is H or C,-C,alkyl), pyrimidyl,
C,-Cs alkenyl, imidazolyl optionally substituted by C,~C,
alkyl, triazolyl optionally substituted by C,-C, alkyl,
tetrazolyl optionally substituted by C,-C, alkyl,
thiadiazolyl optionally substituted by C,-C, alkyl,
pyrrolidinyl optionally substituted by C,-C, alkyl,
cyclehexenyl, C,-C;, straight- or branched- alkyl
optionally substituted by R'?, R'™ and/or R™, C,-Cy
cycloalkyl optionally substituted by R™?, R"*® and/or R**,
phenyl optionally substituted by R, R'®, and/or R,
pyridyl optionally subsfituted by R, R™®, and/or R™,

or 9-10-membered unsaturated condensed ring which



of Cl-C6 al kyl carbonyl, d-C6 al kyl, hydroxy, hydroxy Cl-C6 al kyl,
carboxyl, Cl1-C6 al koxy carbonyl, carbanoyl, phenyl, hal ogen substituted
phenyl , ®&0C6s8aBkoxy substituted phenyl, Cl-C6 al kyl subBCTEBRUIGE3Fhenyl ,
nitro phenyl, hydroxy phenyl, Cl1-C6 al kyl carbonyl phenyl, Cl-C6 al koxy
car bonyl phenyl, pyridyl optionally substituted by CF3, pyrimdyl, C3_7
cycl oal kyl , di oxol anyl, piperidino, halogen substituted phenyl carbonyl,
furyl carbonyl, cyano, dinethylam no, benzyl, oxo residue, piperonyl

met hyl , hal ogen substituted diphenyl nethyl, and trifluorocarbonyl am no,
Rl4and Rl5are bgenbinedllyorodicbfiasenp and neprasenttds s6leGt@dalfkph,

hydr oxy, hydroxy Cl-C6 al kyl, cyano Cl1-C6 al kyl, C3-Cl0 cycl oal kyl, C2-C10
al kenyl, or CltBe ajdylp eanbasylingY 5 KH @ Mdi $ Hndllogbiahkyhy

car banoyl, or -COOR21 wherein R21 is Hor Cl1-C6 alkyl; R3 is thienyl,

pyri dyl. optionglbytsuhsid oyt ed*shby hal ogen or Cl-C6 al koxy, napht hyl
optionally substituted by Cl-C6 al koxy, dioxane fused phenyl,

di oxacycl opentane fugtd phepdser®s BREBYENOPt&QNAL!Y %ﬁ%ﬁut egliby one to
three substituents selected fromthe group consisting of hal ogen, Cl-C6

al kyl', 10 WO 01/ 83485cBEELERRY Q#3574 @'iéO,aﬁg@/I‘P hydr @y calCl- Céo-
al kylthl o, -OR', -OR32, -NR33R34, wherein R3" and R32 are

identical or di fferem{ ’q‘@ﬁ ) r@]ﬁr(%l%&tel %@é@ént‘@iﬁ?@%l&r &109@)al koxy
carbonyl, C2-C6 al kenyl, (C1-Co al kyli)) am no car bony Cl- C6 al kyl

am no carbonyl, -S02- ﬁﬁl@oogulzstral ght - nched- Cle OB
optionally substl tuted by R312, cyclo- %-Z QI kyl opti onaF?y sgﬁl)éti tuted

B 2 o LSRRty A o i Ly qtie 1O

saturated hetero cyahl(el_résng Ca%iﬁ)’ﬁnﬁ%&p tolgdgﬁf,r oat B{ﬁiaﬁnyi,
thiophenyl, or phenyl optionally substituted by
one to three substituents selected from the group
consisting of halogen, C,-C; alkyl, hydroxy, C,-C,
alkoxy, and trihalogen substituted C,;-C; alkyl,
R™ represents halogen, hydroxy, or C,-C,
alkoxy-carbonyl,
R'** represents halogen,
R'"® represents H, halogen, amino, hydroxy, nitro,
cyano, C,~-C¢ alkoxy, carboxy, C,-C,; alkoxy carbonyl,
C,-C, alkyl carbonyl, morpholino-C,-C; alkyl-oxy,
caroboxy- C,-C, alkyl-oxy, trihalogen substituted
methyl, trihalogen substituted methoxy, C;-C,,
straight- or branched- alkyl optionally
substituted by R***, C,-C,, cyclo- alkyl optionally

substituted by R™®, tetrazolyl, amidino, -

CON (Rllsb) RllSc, —SOZN (Rllsb) RllScl -N (R115b) R115cl



S, and/or 0 and optionally substituted by C1-C6 al kyl or carboxy, R312
represents Cl-C6 al koxy, hal ogen, phenyl optionally substituted by Cl-C6
al koxy, ovo(434€6 al kyl) am no, Cl-C6 al kyl and hydroxy BIF/€B01al4B1
substituted am no, or 5- 6 nenbered saturated hetero cyclic ring
containing up to 2 heteroatonms of N, S, and/or O and optionally
substituted by one or three substituents selected fromthe group
consisting of Cl1-C6 al kyl, carbanoyl, and di (Cl-C6 al kyl)am no, R33
represents H or Cl1-C6 al kyl, R34 represents carboxy Cl-C6 al kyl carbonyl,
C1-C6 al kyl 11 WO 0168383, RGO 1/-(357, ear beylallam@dlopChoakkyh,
optionally substituted by R341, wherein R341 represents dinethyl am no,
Cl-C6 al koxy, norphghibeeitphedyly 6boré'"a) kyl substituted piperazino,
oxopyrrolidino, or imdazolyl, or -N R33R34 forns 5-6-nenbered saturated

hetero cyclic ring opti onﬁillwré%ﬁéggﬁ'tggm@@%mw@ el & edtgmsehect ed
fromthe group consisting of N, S, and O and optionally substituted by

Cl-Co6 al kyl, R35 represent g aibneondi Gk 8 £l J;‘é(ﬂ))oﬁ}@ NBoEbnG8 inoal kyl
am no, piperazino optionally substituted by hydroxy 1-C6 al kyl or Cl-C6

al kyl, Cl-C6 al koxy carbonylCl-968,.2l K¥hk-papih0, napRhgl | noyn. Ri-RgL di no
optionally substituted by cggngyngr C1-CBHgPRyI, or h?drox% Cl-&EB al kyl

amno, or its tautoneric oexahgreo%sggmnéfkgégmncéybdn , pgg§bgh8?30ally

acceptabl e salt. The conpou f tHe Present 1nvention surprisingty show

excel l ent Syk tyrosine kingﬁgibﬂghgk;éﬁgégféay'éﬁ?&%gg?&ngQC theLsfore

suitabl e especially as Syk tyrosiné“kinase 1n and i parti‘cul ar

for the production of nedi&ggﬁg&amghoq%g&%%%ﬁﬁpnpositagﬂeRﬁphgﬁiggx be

useful to treat Syk tyrosine kKinaSe depen t 'di seasés. e specifically,

since the conpounds of the present invengiopn.inhibit Sy roskne kinase
activity, they are useful ¢ 5r%PV2atnent gﬁdgg?g%%VIaxisgg%¥858e¥§és

i nvol ving Syk dihydrooxazolyl optionally substituted by

C,-C, alkyl, and 9-10 membered unsaturated
condensed ring containing one N atom
optionally substituted by =0,

R represents H or C,-C, alkyl,

R'**° represents H, amino, C,~C; alkylamino,
di (c,-C, alkyl)amino, amidino,
morpholino-C,-C, alkyl carbonyl, carboxy-
C,-C¢ alkyl carbonyl, or straight- or
branched C,;-C; alkyl optionally substituted
by one or two selected from the group
consisting of hydroxy, phenyl, morpholino,
di(C,-C; alkyl) amino, C;,-C, alkyl and
hydroxy C,-C, alkyl substituted amino, C,-C;
alkoxy-carbonyl, and carboxy,

or R™” and R¥™°¢ together with the adjacent



12 WD 01/ 83485 PCT/ EP01/ 04357 tyrosine kinase activity as foll ows: those
caused by allergic or inflanmmatory reaction which include allergic

di seases,w@uusB48hs asthma, allergic rhinitis, atopic der nRCT/EPSL/048%70d
allergy, contact allergy, hives, conjunctivitis, and vernal catarrh;
aut oi nmune di seases, such as chronic arthrorheumati sm system c | upus
eryt hemat osus, and psoriasis; diabrotic diseases including diabrotic
colitis; fibrous diseases; tunor and the |like. The conpounds of the
present invention are also useful for treatnent and prophyl axis of

di seases: those caused by Ni rAoHwe 5 eaet ic0mdsdtih Ngat e &ELHORS te-ogr af t
versus host di sease upon organ transplantation; those caused by

anti body-dependent cel | ul aeyeytet ©xigobyiohuah yasa i@ omnauger darehytic
anem a, nyasthenia gravis; thronbus caused by platelet agglutination;

obesity; and Al zheiner di sgaser G cifd Ia&;aéeﬂ@c di sgagespdespringd al so
relate to Syk tyrosine kinase activity. Preferred conpounds of formula (1)

are those wherein: R is s@stitdRed YWHR ~cOla1NR12R13 , R11 represents

s

H, phenyl carbonyl, thienyl optionally “substituted by COORI11(R 1' is H or

C-C6 alkyl) , pyrimdyl, rGas hudd i gald stituted
by C1-C6 alkyl, triazolylRbpt%%%g%%gﬂgﬁ6%Fﬁ¥%§égﬁ%€r%?%CgﬂaFR§H?99'

tetrazolyl optionally substitut Cn VYl arpdin-fdh azol tionally
substituted by C1-C6 al kyl, 13 %%83%%&%4&’%&%&%@1 g;r%g?(??ﬁ’nyl
br anchod- al Kyl opti onal |y Subers t CHee "B TP TaEs (4 ShdT BV R4 &3 CLo.
cyclo- al kyl optionally subsisé 1 R d/or ., phenyl
optionally substituted by %115%%§%%§2%§§d%§?roé%%7%&‘6$r96$%ﬁ§6%ﬁonally
substituted by R115, Rs I 7 9- 10-41e d.unsat ur at ed

Rop i BAaT S ot & 7S BE5Y5 her orb tont SHgbt ed from

condensed ring whi ch opti y cont ai*ns® Up s 'S

t he group con5|st|ngogfcgf%g%o§ qnd optionally substitued by Rlls

R"’ represents H, halogen, or C,-C, alkoxy,

R represents one to three substituents selected

from the group consisting of C,-C, alkyl, amino,

C,-Cs alkoxy, -COOR™®™ (H or C,-C, alkyl), and =0,
R** represents C,-C, alkyl, -(CH,) ,~OH, -(CH,) .~CN (n=0,
1,2,3,4,5, 0r6), -CO-C,-C;alkyl, or -C,-C; alkenyl ,
R"® is identical to RY,
or R and R™ together with the adjacent N atom form 4-6
membered saturated heterocyclic ring which may or may
not contain 1 heteroatom other than the adjacent N atom
selected from the group consisting of O, N, and S

the 4-6 membered heterocyclic ring optionally

forms spiro with dioxacyclopentane,  or

is optionally fused with benzene, and/or

is . optionally substituted by one or two



R112 represents hal ogen, am no, -COORl112a (Rl112a represents H or Cl-C6
alkyl) -CONHCH3, -CO NH (CH2 ) p CN, -NH COOR112a, pyrazinyl,

t et razol WO o01/84B dr ot hi ophenyl , nor phol i no, piperidino, BCT/EBIHEES7

al kyl')am no, indolyl, pyridinyl, thiophenyl, or phenyl optionally
substituted by one substituent selected fromthe group consisiting of
hal ogen, hydroxy, Cl-C6 al koxy, and trihal ogen substituted nethyl, R113
represents hal ogen, hydroxy, or Cl-C6 al koxy-carbonyl, R114 represents
hal ogen, R115 represents H,. hal ogen, am no, hydroxy, nitro, cyano,

carboxy, Cl-C6 al koxyeadrarylentsl <@ @K ronCEHED galokyl ceasheting
nmor phol i no- C1- C6 al kyl -oxy, 14 WD 01/ 83485 PCT/ EPO1/ 04357 car boxy- Cl-C6

al kyl -oxy, trihal ogenrsusid,t uhigd 1 neifNbnyl/i h;\l@%e@mypst i dl@ekyTet hoxy,
Cl-Cl10 straight- or branched- alkyl optionally substituted by Rl1l5a,

C3-C10 cycl o- al kyl @,gg | yor sgla)sta{'ltkglqd hysFHde@ , t etf-azol ¥hxox@m di no,
-CON (R115b) R115C, -SOaN (R115b) °RI15C, - N (R115b)’ R115c,’ - SOPR115d,

-SOR115a, - _SR 115d, Q& 42+(h , éh%%@%hy@?tﬂﬂ‘?&ﬁ%i)’ R drt Wil thy 115e
115a ' R represents one or tw selected fromthe group consisting of

car boxy, norpholino, jym@yahol Eng~ nRARY ! suRBE ROy tBRdGXMhy1 CYaNgs Cl- C6
al koxy carbonyl, car gam))}/lq' optidnalTy Subst T tut ed by cyano}f ‘C1-'66 ‘al kyl ,

G hydr aoxazol 1 opt1 SHATTy ORI Eh Ty et B Ry T iy SITD Cadmber ed
by 2. RL15b repr ookt g CeTChrsy BTttt PRedl ! ORILEY aSHBSY futed
carbonyl phenyl, pyridyl optionally substituted
by CF,, pyrimidyl, C,., cycloalkyl, dioxolanyl,
piperidino, halogen substituted phenyl carbonyl,
furyl carbonyl, cyano, dimethylamino, benzyl, oxo
residue, piperonyl methyl, halogen substituted
diphenyl methyl, and trifluorocarbonyl amino,
R* and R* are identical or different and represent H,
C,-C,;, alkyl, hydroxy, hydroxy C,-C; alkyl, cyano C;-C,
alkyl, C,-C,, cycloalkyl, C,-C,, alkenyl, or C,-C, alkyl
carbonyl;
Y is CH or N;
- R* is H, C,~-C, alkyl, carbamoyl, or -COOR*
wherein R* is H or C,-C, alkyl;
R® is thienyl, pyridyl optionally substituted by halogen or
C,-C, alkoxy, naphthyl op‘tionally substituted by C,-C, alkoxy,
diokane fused phenyl, dioxacyclopentane fused phenyl, or

" phenyl optionally substituted by one to three substituents

selected from the group consisting of halogen, C,-C, alkyl,

10



8115 represents H, am no, Cl1-C6 al kyl am no, di(Cl-C6 al kyl)am no,

am di no, norpholino-Cl-C6 al kyl carbonyl, carboxy- Cl-C6 al kyl carbonyl,

or strai ghoo1/83485 br anched Cl1-C6 al kyl optionally substituP€UERG/0M3701/ 83485
PCT/ EPO1/ 04357 by one or two selected fromthe group consisting of

hydr oxy, phenyl, norpholino, di (Cl-C6 al kyl) am no, Cl-C6 al kyl and

hydr oxy Cl-C6 al kyl substituted am no, Cl-C6 al koxy-carbonyl, and carboxy,
or R115b and R115C together with the adjacent N form5 or 6 nenbered
saturated hetero <cyclic ring optionally having one N or O atons other

than t he radjrageniniNanthy@pihpnat -y S&P&iﬁﬂi@d byr€l- C@Ra@l KYhr*R*,
R115dr epresents hydroxy, hydroxy 'd Sk Cl-Co al kyl ,

hydr oxy- %@_@bmﬁgd r€1-C6 al kyl, or Cl-C6 aI koxy car bonyl Cl-C6 al kyl, Rll5e
represents hydrogen or C1-C6 al kyl, R116 represents H, Cl-C6 al koxy, Cl-C6

al kyl, hal ogenync0tjgargamylg 53-217a5r%pr§§&ﬂ]t,fcﬁ 3! ogepe AL, L1 al koxy,

R118 represents one to three substituents selected fromithe group
consi sting of (El«,

al kyl) , and =0 B%S%g%?lgéeﬁgl S%YJCG%% ’?yfoxé((]cﬁ’" 5) gﬂé%’ %EE%E??%CG CN
=0, 1, 2, , R13 i
i(gent ical to 4C élﬁ%éyanddﬁlg@é ogse'%‘ks}lmytaﬁmt %} ac ﬁlngt omform I456

nmenber ed sat ur at oC ch lsnma 16 WD.01/ 83485
PCT/ EPO1/ 04357%?12(‘(j con e%Ll né/rﬁilkcgtéeérlr ?%‘24 ot hergra%t an’ t £ 5&fF gég#tt N°4t om

f]:!t 2(r:i)§3c{|rgmr ?025 %p |on;CP1In3§I S%‘gr Ofo erlor{ﬂ]t d?%?%g E’IIBSQWEé’nS{&gr i's

;)\R;[)I onal |y fused \_’\L‘othcb : arlq{yfnodétolronaslﬂpt atlé'u ggstl tfg;lgd by one or.

R’ represents C,-C, alkyl, amino, di(C,-C, alkyl)
amino C,-C4 alkyl amino, C,-C,; alkoxy carbonyl C,-C,
alkyl amino, or 5-6 membered saturated hetero
cyclic ring containing up to 2 heteroatoms of N,
S, and/or O and optionally substituted by C,-C,
alkyl or carboxy,

R*? represents C,-C, alkoxy, halogen, phenyl
optionally substituted by C,-C; alkoxy, di(C,-C,
alkyl) amino, C,~C¢ alkyl and hydroxy C,-C, alkyl
substituted amino, or 5- 6 membered saturated
hetero cyclic ring containing up to 2 heteroatoms
of N, S, and/or 0 and optionally substituted by
one or three substituents selected from the group
consisting of C,-C; alkyl, carbamoyl, and di (C,-C;
alkyl)amino,

R* represents H or C,-C, alkyl,

R* represents carboxy C,-C, alkyl carbonyl, C,-C, alkyl

11



substituents selected fromthe group consisting of Cl-C6 al kyl, Cl1-C6

al kyl carbonyl, hydroxy, hydroxy Cl-C6 al kyl, carboxyl, Cl-C6 al koxy

car bonyl waarkmedyl, phenyl, hal ogen substituted phenyl, PCI/ESB/@BKOXY
substituted phenyl, Cl1-C6 alkyl substituted phenyl, nitro phenyl, hydroxy
phenyl, Cl-C6 al kyl carbonyl phenyl, C-C6 al koxy carbonyl phenyl, pyridyl
optlonally substituted by CF3, pyrlnldyl C3_7 cycl oal kyl, di oxol anyl

pi peri di no, hal ogen substituted phenyl carbonyl furyl carbonyl, cyano,

di met hyl am no, benzyl, oxo residue, piperonyl nethyl hal ogen substituted

di phenyl et hYEarEBﬁylrlbku@r—QCaépﬁpylo &9a1 Ny Isilkg-{:pgu%d%leMH Cl- C6
al kyl , or carbanoyl; is thlenyl pyridy optlonally substituted by hal ogen

or CL-C6 al koxy, di oxaagchHsee: P&@P&éemé&@iﬁ@t@iﬁ%@rﬁﬁecfl@%ﬁk&aﬁny' or
phenyl optionally substituted by one to three substituents ‘selected from

the group consisting gg hahegen, 01/ 83485 PG 01 aIkyI
nitro, am no, hydrox? 1 Co6 al ky%&ﬁﬁgl & % gﬁ%ff 3%g§§gétg&§§6

-S02R, wherein R31 a i r |ff rgpresent nltro
Cl- C6 al kyl carbonylﬁggl %%§%8k0§§65 arg&%ﬁf% %%gwﬁﬁ?g%?l§2n (C1-Co6

al kyl') am no cggbggyﬁy “C%oggsagkglm%ﬁb@?e%@%?&%%lteﬁ?%%tR§%lc g@lﬁsra|ght_

or branched- Cl optionally substit

| kyl [ I
ol k9Bt onal Ly st Skl by Bt FSIA. e enepls. Gl el o o

| kyl ' h I to 2
Pt or oat oms. of HRPR ST S8 AT o otallt S SUBS? 14 dreoBy CIRY Bl !
or carboxy, RS%&bgﬁEEe?%g;% E@ éetfﬁ$?9 fron1the group consisting of d-C6
al koxy, hal ogen, ,

R*® represents amino, di(C,-C, alkyl)amino C;‘~C6Aalky1

amino, piperazino optionally substituted by hydroxy

C,-C¢ alkyl or C,~-C, alkyl, C,-C, alkoxy carbonyl él—cs

alkyl amino, morpholino, piperidino optionally

substituted by carboxy or C,-C, alkyl, or hydroxy C,-

Cs alkyl amino,
or its tautomeric or stereoisomeric form, or its
physiologically acceptable salt.

The compound of the present invention surprisingly show
excellent Syk tyrosine kinase inhibitory activity. They are
therefore suitable especially as Syk tyrosine kinase
inhibi'tors and in particular for the production of medicament
or medical composition, which may be useful to treat Syk
tyrosine kinase dependent diseases.

More specifically, since the compounds of the present

“invention inhibit Syk tyrosine kinase activity, they are useful

- for treatment and prophylaxis of diseases involving Syk

12



optionally substituted by Cl-C6 al koxy, di (Cl-C6 alkyl) am no, Cl-C6

al kyl and hydroxy Cl-C6 al kyl substituted am no, or 5- 6 nenbered

sat urat edwOhes®Es®d cyclic ring containing up to 2 heteroat PAFEP@04Bg7 S,
and/or 0 and optionally substituted by Cl1-C6 al kyl, carbanoyl, or di
(C1-C6 alkyl) amno, R33 represents Hor Cl1-C6 al kyl, R34 represents
carboxy Cl1-C6 al kyl carbonyl, Cl1-C6 al kyl carbonyl, Cl1-C6 al kyl optionally
substituted by R341, 18 WO 01/83485 PCT/ EP01/ 04357 wherein R341 represents
di met hyl am no, Cl-C6 al koxy, norpholino, phenyl, Cl1-C6 al kyl substituted

pi per azi Rgir@XeRy kiekisd 80t i0k ti/Mh 6az0l¥ws Ot hoeR381R34d 19y kB 1@igakol i no
optionally substituted by C -C6 alkyl, thiazinano optionally substituted

by C, - Corabkylamphpskidideconth anakhy: sabsds buhed dy: §is&Bsed) Koh OF
pyrrolidino optionally substituted by C -C6 alkyl, R35 represents anino,

di (C - C%saégybﬂlaarame t&8nahkyli s, a@%% | o BeGERRY (G, ol loth @gyno, Cl- O

al koxy car bonyl C1-C6 al kyl am no, i no, piperazino optionally

subst i t uted - hydry ;B%g by‘h@@re% kﬂorﬁrun%tl%@lég’land)rvermaﬂercla“li_'a'}‘}h

optional I'y substitu carboxy, Or Its tautomeric or Stereoi SONEric

form Or iR OlpgiLaldy, acgent able $alton %%&h@o‘ifhre%%a%%g&ounds of

Fornula are those mhFreln Rl represents - A
P SSENSAN B S P e,

[ 3
N atoms SF T oRa 1 S Gt Eh @9% ¥ 4 FRPBLRRE R e Slfn%%eﬁp N

am no, hydr cyano, carboxy, C, -C6 al koxycarbonyl, Cl1-C6 al koxy,
19 WO 01 4%%@'&1%’01/ 04357

The compounds of the present invention are also useful

for treatment and prophylaxis of diseases: those caused by
immune reaction including rejections or graft wversus host
disease upon organ transplantation; those caused by
antibody-dependent cellular cytotoxicity, such as autoimmune
hemolytic anemia, myasthenia gravis; thrombus caused by
platelet agglutination; obesity; and Alzheimer disease, since
all of the diseases described also relate to Syk tyrosine kinase
activity.

Préferred compounds of formula (I) are those wherein:
R' is -OR', =-SR', -NHRY", or -NRYR",

R"™ represents H, phenyl carbonyl, thienyl optionally

substituted by COOR™ (R is H or C,-C,alkyl), pyrimidyl,

C,-C4 alkenyl, imidazolyl optionally substituted by C,-C;

alkyl, triazolyl optionally substituted by C,-C, alkyl,

‘tetrazolyl optionally substituted by C,-C, alkyl,

thiadiazolyl optionally substituted by C,-C, alkyl,

13



Cl -C6 al kyl carbonyl, norpholino-Cl-C6 al kyl -oxy, carboxy- Cl-C6

al kyl -oxy, trihal ogen substituted nethyl, trihal ogen substituted nethoxy,
Cl-Clo woai/gass or branched- al kyl optionally substiturP€edEPy/RITsa, or
C3-C10 cyclo- alkyl optionally substituted by Rll15a, tetrazolyl, am dino,
-CON (R115b) Rl1sc, -SCaN (R 1sb) Rllsc, N (R1 15b) R115c, -SO2R11sd,
-SOR11sd, -SRI 15d, or C2-C6 al kenyl optionally substituted by COORllse,
Rllsa represents one or two selected fromthe group consisting of

nor phol i no, norpholino- carbonyl, am no, hydroxy, cyano, Cl-C6 al koxy
car bonyl, car baeolidetfly| aptRenaanonyibs i netdy | By rm-cgashesyl,,

-NH S02- CH3, di hydrooxazolyl optionally substituted by Ci1-C6 al kyl, and

9-10 nenber ed wyaﬂdﬂégéﬁypondgnggd gtgglgggntabmlngrgﬁ@h@datowyﬁﬁyonally
substituted by =O R115b represents H or Cl-C6 al kyl, Ruse represents H,

ami no, am di N0 ,op HTRIRNOL NAmSEk: 198l by GEFDORYL, GaT/RRXE1CL- G6_al k|
carbonyl, or straight- or branched Cl- C6 aIkyI optionally subst’i t Ut ed by

one or, tvo sel egiat,f oG, auo4a129, UOLALIAA4SE BETKEPOLO35E cansi ot i ng

of hydroxy, phenyl, norpholino, di - al kyl) am no, CI-C6 alkyl and
hydr oxy C1-C6 qgli@yl 1 g, gﬂst%utaé(i(%yR@ar qumglI o Icar boxy,
or R115b and RI15c¢’ toget er wth t g'acent form5 or

e e oy g e g
G oxy- car bony - c1- 66 *atey [ oesF A XA Ea A oL iy s
optionally contains up to 3 hetero atoms selected from
the group consisting of N and S and optionally substitued
by RS,
R'™? represents halogen, amino, -COORY™? (Rr'!?®
represents H or C,-C; alkyl) -CO-NH-CH,, -CO-
NH- (CH,), CN, -NH-COOR'??, pyrazinyl, tetrazolyl,
dihydrothiophenyl, morpholino, piperidino,
di (C,-C, alkyl)amino, indolyl, pyridinyl,
thiophenyl, or phenyl optionally substituted by
one substituent selected from the group
consisiting of halogen, hydroxy, C,-C, alkoxy, and
trihalogen substituted methyl,
R'™®  represents halogen, hydroxy, or C,-Cq
alkoxy-carbonyl,
R represents halogen,
R'® represents H, halogen, amino, hydroxy, nitro,
cyano, carboxy, C,-C, alkoxycarbonyl, C,-Csalkoxy, -

C,-C¢ alkyl carbonyl, morpholino-C,;-C, alkyl-oxy,

14



R115e represents hydrogen or Cl-C6 al kyl, 8116 represents H, Cl-C6 al koxy,
Cl-C6 al kyl, hal ogen, or carbanoyl, R117 represents H, hal ogen, or Cl-C6
al koxy, MQ81/83ps esents Cl-C6 al kyl, ami no, Cl-C6 al koxy, PCOEPRIU3H ( R118a
is Hor Cl1-C6 alkyl) , or =0 (nmono or di), Yis CHor NN R2is H R3is
phenyl optionally substituted by two substituents selected fromthe group
consisting of -OR31, -OR32, and -NR33R34 wherein R31 and R32 are identical
or different and represent straight- or branched- Cl-C6 al kyl optionally
21 WD 01/83485 PCT/ EP01/ 04357 substituted by R312, cyclo- C3-Cr7 al kyl
optionally substitut edriyE12, -&3 B2 kaRIBSENtS i0RE csrire elued firemdde group
consisting of Cl-C6 al koxy, hal ogen, phenyl optionally substituted by

Cl-CG6 al koxy, di (Clme&hyal kyt}inalsgenChus@ldiendebndioxy C1lcCh al kyl
substituted am no, or 5- 6 nenbered saturated hetero ring cont ai ni ng up to

2 heteroatonms of N, sSradR@or 0oand ephinenaldy suhgiit ut %%tl_{)bng_ﬂ%
al kyl, carbanoyl, or di (Cl-C6 al kyl)am no R33 represents H, or Cl aI kyI

R34 represents Cl- C6 saldai teitdeonab)y gubst i tut@dcbé %ng_al gq)%(/l
R33R34 forms norpholino optionally  substi'tuted by Ci- al kyl I ts

tautoneric or ster eobf)qq%waqlgpr Byt i thitePNYS) Ol @giacal lt)étgg%g?g/ﬁpgﬁs_sal t.

The nost preferabl e conpounds of the present invention are as

3, 4- Di met hoxy- phepylitidN dazQidhy gyiedpyrbd di n-&; N (RI5b) g1ise

(1H i ndazol - 6-yl ) -am ne;

1
(3, 4- D nmet hoxy- m:ysi»% Rk daz&% 13 c] p isali n —qslaam no] »benzam de;
(3, 4-Di et hoxy- lgﬂenyl -i m daz %2 c] EérrC%Rm di n-sl%{ e

am no] - 5- met hoxy-h ise
- (3, 4- Di met hoxy- p Zt%&;f %&azo Il,yz- ﬁbﬁyﬁlltrﬁtcfd by COOR

R115a

[7-(
yl]-
2-[7-
2-[7-
5 yI
2-[7
represents one or two selected from the
group consisting of carboxy, morpholino,
morpholino- carbonyl, amino, hydroxy,
cyano, C,-C; alkoxy carbonyl, carbamoyl
optionally substitutedby cyano- C,-C,alkyl,
methylamino-carbonyl, dimethylamino-
carbonyl, —-NH-S0,-CH,, tetrazolyl,
dihydrooxazolyl optionally substituted by
C;-Cs alkyl, and 9-10 membered unsaturated
condensed ring containing one N atom
optionally substituted by =0,

R represents H or C,-C, alkyl,

R represents H, amino, C,-C, alkyl amino,
di (C,-C, alkyl)amino, amidino,
morpholino-C,-C, alkyl carbonyl, carboxy-
C;-Cs alkyl carbonyl, or straight- or

branched ¢,~-C, alkyl optionally substituted
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22 WO 01/83485 PCT/ EP01/ 04357 5-yl am no] - benzenesul f onam de;

[ 7- (3, 4- Di net hoxy-phenyl)-[1,2,4]triazolo[1,5

c] pyrim ovoob83483 - (1H-i ndazol - 6-yl ) -am de; PCT/EP01/04357
4- Am no- 2-[ 7- (3, 4- di net hoxy- phenyl ) -i m dazo[ 1, 2-

c] pyri m di n-5-yl am no] - benzam de;

(7-(3-methoxy-4-[ (2-nmet hoxy-ethyl)-nethyl -am no] -

phenyl ) -im dazo[ 1, 2-c] pyri m di n-5-yl ) - (4- et hoxy- phenyl ) - am ne;

[ 7- (3- Met hoxy- 4- nor phol i n- 4-yl - phenyl ) -i m dazo[ 1, 2-
cl]pyrimdin-5-yl]-p-tolyl-&y néhe or two selected from the group
(2- Met hanesul f onyl - phenyl ) - (7- (3- net hoxy- 4- [ ( 2-

met hoxy- et hyl') - met hyl - am nelorfigiilng bl Bpdebsty 2 prdn Py, nBriHy19md ) - am ne;
2- [ 7- (3- Met hoxy- 4- nor phol i n-4-yl - phenyl ) -

i mdazo[ 1, 2-c] pyrim di n-5- yligm, n@l @l@l)na@nﬁ%o Cl-—C6 alkyl and

2-[7-(3- I\/bthoxy4m)rpholln4yl phenyl)

i mdazo[ 1, 2-c] pyri m di n-5-y Cb-%' 81kY& substituted amino, C,-Cq
2- Met hanesul f onyl - phenyl ) - [ 3 fret hoxXy- 4- for phol i n-

4-yl -phenyl ) -i mi dazo[ 1, 2- cLgyij,Ai ditaRew)1l - ARG arb

4-[7-(3- I\/bthoxy4rmrpholln4§<:y enyrbﬁ/l arboxy

i mdazo[ 1, 2-c] pyri m di n-5-y rsm] O

[ 7- (3- Met hoxy- 4- nor phol i n- 4 y phenrcher{il m dazo er2 with the adjacent
c]pyrimdin-5-yl]-(4-nmetho igpgtp And

2-[7-(3, 4- D met hoxy- phenyl }W azo[f 2- cﬁ?ﬁ/rl m%d saturated hetero
5

-yl am no] - ni coti nam de 23 % aut oneric or
stereoi soneric form or its %%1% cpc;%r#y acc\gﬁ?‘)?%]rlg&sa%‘? &Tﬁg conmpound
of the formula (1) or salt% hereof of th |n\éecntn|on , but
not linmted to be, prepared N t K&t hoi sn[A] ]af)iél t[A Tt?él onpound

(la): (la) wherein R2 are t asdfln epr t 0, 1, or
2, R11' represents Cl-C6 aloﬁqﬁlon%ﬁ ee%f\s[b%gli %ﬁa"f1 % bstituents

on the 1, 2, and/or 3 positiGRAS cI udi dr ogen, met hyl ,
hal ogen, and/or rmor phol i notR or gpjégg Qg hyd}oxy' Hgdr el %1

C,-Cs alkyl, hydroxy-carbonyl-C,-C, alkyl,

or C,-C, alkoxy carbonyl C,-C, alkyl,

R'*® represents hydrogen or C,-C, alkyl,
R'® represents H, C,-C; alkoxy, C,-C, alkyl, halogen,
or carbamovyl,

R' represents H, halogen, or C,-C, alkoxy,

R'8 represents one to three substituents selected
from the group consisting of C,-C, alkyl, amino,
C,-Cs alkoxy, COOR'® (H or C,-C, alkyl), and =0

R™ represents C,-Cq alkyl, -(CH,) ~OH, -(CH,) 4~CN (a=0,

1,2,3,4,5, 0r6), -CO-C~-C;alkyl, or -C,-C; alkenyl ,

RY® is identical to R,

or R and R together with the adjacent N atom form 4-6

membered saturated heterocyclic ring which may or may
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t hereof can be obtained, for exanple, by the following process. 30 4 5 6
Compound 1, optionally substituted benzonitrile, is 30 24 WD 01/83485
PCT/ EPO1MA8E§348DMmerci al | y avai l abl e or can be synt hesi zrdT/EP@m43ymon
chem cal reagents by conventional nethods. Conpound 1 can be replaced by
thienyl nitrile, optionally substituted naphtyl nitrile, optionally
substituted pyridyl nitrile, dioxane fused phenyl nitrile, or

di oxacycl opentane fused phenyl nitrile to produce the conpound different
at CG7 position fromthe formula (l11a). Conpound 2 may be prepared by

reacting the amicancehtSHBCN hetwbichrbs Qaner atrd byiet s@fhLadragefopitrile
with base e.g., LDA wth Conpound 1. The reaction may be carried out in

ether  sol vent selskafed@ Skttt &5:F8iip oddEs@ing 78F 10, NPOMnd efiperature
over ni ght. Conpound 3 may be preparedpby reacting conpound 2 Wi th thiourea

in the presence of basg £-8 meR@didd aldadds i rﬁﬁ%&id%iidl}k Iigphol
- a y

sol vent overni ght. Conpound 4, wherein Rl1" represents may be

prepared by aIkylatim%fﬁgngﬁﬂgg:%igﬁﬁgdégéégbaﬁ%ﬁgglﬁg{r&ﬁd out by

treating conpound 3 in an appropriate solve al i des, such as

C2H51, CH3I'1 C2HSBr, i@%pq_i?tﬁfalil@ tﬂ?se&i %ﬂﬁ%er?éelpéseaﬁd or I nor gani c

bases such as NaHCO3 and Na2CO31 “or organi ¢ base such as trTethyl am ne at

room tenperature for ;2 _goﬁglggg{gkggnggﬁ oqu,S y bg pr%%%;ed by

treating compound 4 with equi al'ogert acetal dehyde €. g.

br onpacet al dehyde, org halaf fgénéglﬁé%éh’ﬂ£§9q9ﬁ§ ta%iy%kn%§&¥%%g}/83485

PCT/ EPO1/ 04357 equi val ents thereof. e reaction na IE? carri for
compound 4 can be. {1 & et AW L al Brhdiyen SYRRORT bt cBUEENe or
equi val ent t her eof t%ycilroxy C,-C¢ alkyl, carboxyl, C,-C, alkoxy
carbonyl, carbamoyl, phenyl, halogen substituted
phenyl, C;-C; alkoxy substituted phenyl, C,-C,
alkyl substituted phenyl, nitro phenyl, hydroxy
phenyl, C;-C;alkyl carbonyl phenyl, C,-C, alkoxy
carbonyl phenyl, pyridyl optionally substituted
by CF,, pyrimidyl, C,., cycloalkyl, dioxolanyl,
piperidino, halogen substituted phenyl carbonyl,
furyl carbonyl, cyano, dimethylamino, benzyl, oxo
residue, piperonyl methyl, halogen substituted
diphenyl methyl, and trifluorocarbonyl amino,
Y is CH or N;
R’ is H, C,-C, alkyl, or carbamoyl;
R’ is thienyl, pyridyl optionally substituted by halogen or
C,-Cs alkoxy, dioxane fused phenyl, dioxacyclopentane fused
phenyl, or phenyl optionally substituted by one to three

substituents selected from the group consisting of halogen,
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ultimately produce 2' substituted conpound of the formula (1) of the
present invention. Conpound 6 is prepared by oxidizing conpound 5 by
convent i ovabi/s@shods. [B] The conpound of the formula (I bpPChEPOVI4IR | S(O
i NVVAMAN 11 30" (Ib) wherein R30" represents optional substituents on the 1,
2, and/or 3 positions of phenyl including, but not limted to, SO2R35
(wherein R35 is the sane as defined) can be prepared by nodifying R30 of
the formula (la) above with the use of conmon chem cal reagents by
conventional nethods. [C] Internmediates for further variation The conpound

(la) andc(id)azbpye Eair dealydooinzah:he, csyntdme)zenidf egredi apge2conpound
7 below 26 WD 01/83485 PCT/ EP01/ 04357 30 tor R30') (7) wherein R30 and
R30' are-nRersameyas debjred above. The reaction nay be carried out by
treating conpound (la) or (Ib) with an aqueous solution of base of 2-5

equi val ents opnEpkah bgse ffprrexagpbe Nagh 1, KOG idy ARLAANO! 01 et hanol
with heating for 5-6 hours. Conpound (lla): L 30 (or R30") (Ila) erein L

is a leaving Q_EQBPeé‘@ﬂt”Bﬁ{it%o,rewleéenﬁikyﬁorcéﬁéﬂagfe’ chakoggnaLom e. g. ,

chl orine, bromné or iodine atom "C62CI0 arylsulTonyl oxy*group e. g7,

benzenesul f onyLgxyonpel, ysel fonyl ]-O?%HT;Qbugﬂﬁiﬁgtﬁﬁ%&9ﬁﬁﬁggﬁ§ﬂC1'C4

al kyl sul fonyl oxy group e.g., "netha esu onyl oky ( .égen) may
be prepey o8 byl comaUNt olhh, - peRoRr ok ocbolengpet ipo
chloride or thg LLKRlN C,-C¢ alkyl optionally substituted by R*'?,
cyclo~ C,-C, alkyl optionally substituted by R3'?,
R’! represents C,-C; alkyl, amino, di(C,-C, alkyl)
amino C,-C; alkyl amino, C,-C4 alkoxy carbonyl C,-C,
alkyl amino, 5-6 membered saturated hetero
cyclic ring containing up to 2 heteroatoms of N,
S, and/or O and optionally substituted by C,-C,
alkyl or carboxy,
R*? represents one selected from the group
consisting of ,-C, alkoxy, halogen, phenyl
optionally substituted by C,-C; alkoxy, di(C,-C,
alkyl) amino, C;-C¢ alkyl and hydroxy C,-C, alkyl
substituted amino, or 5- 6 membered saturated
hetero cyclic ring containing up to 2 heteroatoms
of N, S, and/or O and optionally substituted by
C,~-C; alkyl, carbamoyl, or di(Cl—CGI alkyl)amino,
R® represents H or C,-C, alkyl, |
R* represents carboxy C;~Cs alkyl carbonyl, C;-C, alkyl

carbonyl, C,-Cs alkyl optionally substituted by R*%,

18



the presence of a base. [D] A general nethod of producing the internedi ate
shown by the formula (l1ib) or salts thereof as used in preparing 27 WO

01/ 83485 WRC01/8R83/ 04357 t he conpound of the fornula (1) oPCHAPI4BITEr eof i S
menti oned below. 30 (lI1b) wherein R30 and L are the sane as defined above.
The conpounds of forrmula (I1b) can be synthesized by the foll ow ng route;

Cl C LLNNI1. "1 N~N9 10 30 C1 NLN H2N,N H 12 13 30 30 Conpound 10
can be prepared by reacting 2,4 dichloropyrimdine (Conpound 9) with aryl
lithiumreagent, which is generated in situ by treating aromatic hal ogen
(for exanple, O, BwhelkpiniRH neputybntitdiimenhyllenireac Ci-on £H0be,
carried out in ether solvents (such as diethyl ether or THF) at -78Cto

50C for 5 to 24 hour sorphba iagnatgheerial ogenscar ealkgimekseibalhy uded | abl e
or can be synthesized fromcomon chenical reagents by conventiona

met hods. ) Conpound 1jigafrabea rpr,epRraices s tildEatid NG € oL Pl Wi th 28 WD
01/ 83485 PCT/ EPO1/ 04357 hydrazi ne hydrate or anhydrous hydrazine in

appropriate sekventrRURYN PR oEHdCio THE gk Dly E'ﬂl%srtQ%t’de@"'bgzan be
carried out by treating conmpound 10 with 5-30 equival ents of
C,-C¢ alkyl, thiazinano optionally substituted by C,-
Cs alkyl, piperidino optionally substituted by C,-C,
alkyl, or pyrrolidino optionally substitutéd by C,-C,
alkyl,
R*® represents amino, di(C,-C; alkyl)amino C,~C, alkyl
amino, hydroxy C,-C, alkyl amino, C,-C, alkoxy carbonyl
C,-C¢ alkyl amino, morpholino, piperazino optionally
substituted by hydroxy C,-C, alkyl or C,-C, alkyl, or
piperidino optionally substituted by carboxy,
or its tautomeric or stereoisomeric form, or its
physiologically acceptable salt.
More preferred compounds of Formula (I) are those
wherein:
R' represents -OR, -SRY, or -NHRY,
R' represents phenyl optionally substituted by R*®, RS,

117

and/or R™’, pyridyl optionally substituted by RS, RS,

and/or R

, or 9-10-membered unsaturated condensed ring
which optionally contains up to 3 N atoms and optionally
substitued by R,

R'® represents H, halogen, amino, hydroxy, nitro,

cyano, carboxy, C,-C,alkoxycarbonyl, C,~C, alkoxy,
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hydrazi ne hydrate or anhydrous hydrazine in CHC13 or THE at O0C to 100C for
5-24 hours. Conpound 12 can be prepared by reacting Conpound 11 with

car boxyl iwoavsdsdr orth-acid ester. The reaction can be PBarEP&Ed46IM usSi ng
carboxylic acid, or orth-acid ester as solvent at 50C to 200C for 3 to 20
hours. Conpounds 13 (where L = aryl or al kyl sulfonyl oxy) can be prepared
by reacting conpound 12 with the corresponding sulfonyl chloride in the
presence of a base. Conpound 13 (where L = hal ogen) can be prepared by
reacting conpound 12 with appropriate hal ogenating reagent (for exanple
POC13, PC151 SOC12, et€eC,)alikyl haresancacaphnldase-c,-Thealkgdctd:gn may be
typically carried out, without limtation, using the hal ogenating reagent
as the sol vent under degfddry - @Qndj td1y T-a5xy3, tir ihdimgen Jui]sthhatepound
(le): (le) wherein R2, R3 and Y are the sane as defined above and R1,
represents -OR', - NHREEhyISRIEYihaPoBRAL subsiddred aethREZRIS 29, WO

01/ 83485 PCT/ EPO1/ 04357 (wherein R1l, R12, and R13 are the sane as defined
above; R11" is identdwealidixR' Rt Cl@haidod ) g sal togdierpofican be
obtai ned, for exanple, by reacting a conpound shown by the general fornula
(1) = (Il wherein Yo st Ricand dy argithe gamecded i ned, &, defd above,
or a salt thereof, with a conpound 'shown by the general fornula )

HRL 1 (111 ) or a sgdcidieienf. Jhhstieactyongangbe cargdigd, Qit,w t hout
solvent or in a solvent including, for instance, alcohols such as nethanol

and ethanol ; ethers, Uc a5 di oxapgrdisgihyt et hegq \andisef gtisahydrof uran
(THF); aromatic hydrocarbons such as %enzene, t ol uehe and Xyl éne; nitriles

such as acetonitrile; isdesiisch_ 1ha et t wdamam ge1aDVE).. and_
di et hyl acet ani de: sol foxi d3s  'sUchORs df rretr%%ﬁ sUIfoé}igde,' S s, The

amount of the conpoung ;hou Qe {016 12 Mg {idddea by coor™,

R''°® represents one or two selected from the
group consisting of morpholino,
morpholino- carbonyl, amino, hydroxy,

cyano, C,-C¢ alkoxy carbonyl, carbamoyl,
methylamino-carbonyl, dimethylamino-
carbonyl, -NH-S0,-CH,, . dihydrooxazolyl
optionally substituted by C,-C, alkyl, and
9-~10 membered unsaturated condensed ring
containing one N atom optionally
substituted by =0,

R™® represents H or C,-C, alkyl,

R'™°  represents H, amino, amidino,
morpholino-C;~C, alkyl carbonyl, carboxy-
C,-C, alkyl carbonyl, or straight- or
branched C,-C, alkyl optionally substituted

by one or two selected from the group
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or a salt thereof per nole of the conpound shown by the formula (11) or
the salt thereof as used in the reactionis, usually 1/5 to 5 noles and
pref erabiwoabgasss 1/2 to 2 noles. 30 WO 01/ 83485 PCT/ EPO1l/ P&BEBPoII3857T eact i on
tenperature can be optionally set depending on the conpounds to be
reacted. The reaction tenperature is wusually, but not limted to, about
102C to 2002C and preferably about 209C to 1002C. The reaction may be
conducted for, wusually, 30 mnutes to 48 hours and preferably 1 to 24
hours. Sone reaction can be advantageously conducted in the presence of a
base. Exanpl es of the base ddradiudeiran ol kgbiroxpetgheydy inda- el s, sodi um
hydri de or potassium hydride; alkali netal al koxide such as sodium

met hoxi de or sodi um et hoxidlejc,abkald1gtal dyidHOxi dg-slchy 88,15 0dAEM

hydr oxi de or potassi um hydroxi de; carbonates such as sodi um carbonate or

pot assi um carbonate, and hydfngen, carboBakeos susHr asusadidmndly e ogen
carbonat e and pot assi um hydrogen carbonate; organic am nes such as

triethylam ne. [F] Al ternatdMed¥ - ddNeH&arPoulidy ofathecformula (1f) bel ow
~CR 11 R14R15 Y N\ N~ R N (If) wherein R2 , R3 , 1, R14 and R15 are

the same as defined above,canisbe,pyeparad, Dy - KEeAGH 1Y tqqé:%rag% gshown by
cordin

a conpound of the formula (Il) with Gignard reagent or ac g to the

known conventional nethods.y VWagR,t Be Goponad,shoun by t-he ok 1) or a
salt 31 WD 01/83485 PCT/ EPO1/ 04357 tﬁer eof %g% t aut gne}l:rc iegsion}%rsgfgs?aré‘gld/ or
stereoi soners (e.g, geonetrjgal. i r f L Qn i rsy, each
of their separated isoner Cé}r%ﬁn% xtﬁgsé%%g%%ggyﬁﬁg?%gdgkﬁ ?Iﬁg%sz%pe of

the present invention. V%er;igcgtgs,nc?;r?ﬁ%ﬂg 3 Qwn ’&}'e t %%ﬁ%oc{é}}{zlogtl\}( Lélnl%{/ a salt

thereof has an asymetric car fucture, active
conpounds and racem ¢ m Xt W8S 8 A} SQbstituted by C,-C, alkyl,

R*™represents C,-Csalkyl, hydroxy, hydroxy

C,-Cs alkyl, hyélroxy—carbcnyl—Cl‘)—-C6 alkyl,

or C,-C; alkoxy carbonyl C,-C, alkyl,

R'"® represents hydrogen or C,-C, alkyl,
R'® represents H, C,-C, alkoxy, C,-Csalkyl, halogen,
or carbamoyl,

R' represents H, halogen, or C,-C, alkoxy,

R'® represents C,-C, alkyl, amino, C,-C, alkoxy,
COOR™®* (R™?* is H or C,-C, alkyl), or =0 (mono or
di),

Y is CH or N;

R? is H;

R’ is phenyl optionally substituted by two substituents

selected from the group consisting of -OR*, -OR*,and -NR¥R*,

wherein R*® and R?®? are identical or different and

represent straight- or branched- C,-C, alkyl optionally
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included in the scope of the present invention. Typical salts of the
conpound shown by the fornmula (1) include salts prepared by reaction of

t he conpovedssaBs the present invention with a m neral orPOT/gaROW®@3zcCi d, or
an organic or inorganic base. Such salts are known as acid addition and
base addition salts, respectively. Acids to formacid addition salts

i nclude inorganic acids such as, without limtation, sulfuric acid,
phosphoric acid, hydrochloric acid, hydrobrom c acid, hydriodic acid and
the 1like, and organic acids, such as, without limtation, p-

t ol uenesul f oni sulest Hfutethanes WHfQni eyatiod, Oyal,i cadkill, optionally

p- br onophenyl sul foni ¢ acid, carbonic acid, succinic acid, «citric acid,
benzoi c acid, egBttitated, band*the |ike. Base addition salts include those
derived frominorganic bases, such as, without limtation, ammonium
hydroxi de, al kal i nertiet abphydeaxisdeonal kakilaetear t hroht abhdy dgexhges,
carbonat es, bicarbonates, and the |ike, and organic bases, such as,
without limtation, ethanstangnesrt rieidyl anksgy, 32ndHHdhA83488eny1

PCT/ EPO1/ 04357 tri s(hydroxynet hyl )am nonmet hane, and the |ike. Exanples of

i norgani c bases incl 1081 Ym AydE PXi d8a BPtESH UM kB! 0Xdde; —pot assi um
carbonat e, sodi um carbonate, sodium bicarbonate, potassium bi carbonate,

cal ci um hydr oxi de, &?k§irﬂhﬁﬁﬁ@90@1@% a1 henhikearJhe €omoungd, of the
present invention or a salts thereof, depending on its subsfit uents, may

be modified to formloMer: gLkyl SREALS 8L KOWE QLRBLE3! e5SruPRULET

hydrates or other salvates. Those esfers, hydrates, and salvates are

included in the scqﬁggggogﬁ?%?g?%?%%u&?ﬁfg%%QQr2Tﬂ$tQQBBEBﬂQ 8k &he

present invention nay be a | forms, such as, without

limtation normal and eghaybe oCaaAREALkARNeSy CARSHIA% i IS, c pander s,

granul es, elixirs, ctures, so suspénsions, syrups,” sdlid and

parenteral form,  SURhob; GRFRBITH motadt o Gmer RV anepere |
wel 1 knoun o TrotSBeRsBREEn gy ShIRTeT R phar maceut i cal arts. The
corpounds of the PLESEOlohRYeRlioN afifh PERILRITLISRI N didngga! form
C,-C, alkoxyl, or -N R¥R* forms morpholino optionally
substituted by C,-C, alkyl,
or its tautomeric or stereoisomeric form, or its
physiologically acceptable salt.
The most preferable compounds of the present inventipn
are as follows:
[7-(3,4-Dimethoxy-phenyl)-imidazo[1l,2-c]pyrimidin-5-
v1l]-(1H-indazol-6-yl)-amine;
2-[7-(3,4-Dimethoxy-phenyl)-imidazo[1l,2-c]pyrimidin-
5-ylamino] -benzamide;
2-[{7-(3,4-Dimethoxy-phenyl)-imidazo[l,2-clpyrimidin-
5-ylamino]-5-methoxy-benzamide;

2-[7-(3,4-Dimethoxy-phenyl)-imidazo{l,2-c]lpyrimidin-
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sui tabl e intranasal vehicles, or via transdermal routes, using transdernal
delivery systens well-known to those of ordinary skilled in the art. The
dosage ragybness4sd th t he use of the conpounds of the presrPOI/EPowWERE7 on i S
sel ected by one of ordinary skill in the 33 WO 01/83485 PCT/ EP0O1/ 04357
arts, in view of a variety of factors, including, wthout I|imtation, age,
wei ght, sex, and nedical condition of the recipient, the severity of the
condition to be treated, the route of adm nistration, the |evel of

met abol i ¢ and excretory function of the recipient, the dosage form

enpl oyed,5 tigimipas 1881 2én €onppsiign 2del; sal t t hereof enpl oyed. The conpounds
of the present invention are preferably fornulated prior to adm nistration

together with qe @, 4Mite fHFBSMMF TRl | V; ALLPPE 2HEE16XL| PLent s.
Exci pients are inert substances such as, without limtation carriers,

di | uent s, 1fdAviQH I G 4 B (BYept enes B-c Ll yby Lgangs; sol ubilizers, _
suspendi ng ‘agents, binders, tablet disintegrating agents and encapsul ating

material . Yet anothefo-enbodi - @fmd Hso Ry 6588hy 1 NV eRi 88R0T S, 2-

pharmaceutical fornulation conprising a conpound of the invention and one
or nore Qﬂ%ﬁmﬁ Wil Iéﬁ}ﬁ@#ﬁ@@ﬁzaﬁfgépients that are conpatible with
ingre

t he ot her ients O the Tormul ati on and not deleterious to the

reci pi ent therqth3jﬂggﬂg¥¥ugifﬁéfﬁéﬁ$%%%§%g@flpimgbﬁyingﬁyﬁg D are

prepared by conbining a therapeutic I ve anount of the conpounds

f the i ' i ht . B Leal Lz tab
A e o e G e e s o et

t he acti%g &kﬂgredient may be m xed with a diluent, or enclosed within a
carrier, Whi ¢ ' may be in the formof a capsule, sachet, paper, 34 WO

01/ 83485 PCT/ ER, _jeg%&gkﬁwxiFi@%o£§ﬂg :%§£6¥f?§%%$%iLgémgnggﬁévg_as a

di luent, which "'ma sol’l Sem=3s0 erra ich acts as

a vehicle, or.can be in the formof tablets, pills powders, |ozenges,
elixirs, &ﬁﬁﬁﬁﬁé%%é5éﬁ%ié?o%%igéo?%%?%hs, syrups, aerosols, ointnents,

containi g, { or XA P £ PRy YFL AL (21 LDRoAGLhYE (somPOUN.  sof ¢
methoxy-ethyl) -methyl-amino] -phenyl)-imidazo[1l, 2~
clpyrimidin-5-yl) -amine;
2-[7-(3-Methoxy-4-morpholin-4-yl-phenyl) -
imidazo[1l,2-clpyrimidin-5-ylamino] -nicotinamide;
2-[7-(3-Methoxy-4-morpholin-4-yl-phenyl) -
imidazo[l,2-clpyrimidin-5-ylamino]-benzamide;
2-Methanesulfonyl-phenyl)-[7- (3-methoxy-4-morpholin-
4-yl-phenyl)-imidazo[l,2-c]pyrimidin-5-yl]~amine;
4-[7-(3-Methoxy-4-morpholin-4-yl-phenyl) -
imidazo[1l,2-c]lpyrimidin-5-ylamino] -phenol;
[7- (3-Methoxy-4-morpholin-4-yl-phenyl)-imidazo[l, 2~
clpyrimidin-5-yl]- (4-methoxy-phenyl)-amine; and
2-[7-(3,4-Dimethoxy-phenyl)-imidazo[l,2-c]pyrimidin-

5-ylamino]-nicotinamide
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suppositories, sterile injectable solutions and sterile packaged powders.
For oral adm nistration, the active ingredient may be conbined with an
oral, anoveonsiexi c, pharnaceutically- acceptable carrierpPCrERMW/@ES;7 W t hout
limtation, |actose, starch, sucrose, glucose, sodium carbonate, nannitol
sorbitol, calciumcarbonate, calcium phosphate, calcium sulfate, nethyl
cellulose, and the like; together with, optionally, disintegrating agents,
such as, without Ilimtation, mize, starch, nethyl cellul ose, agar
bentonite, xanthan gum alginic acid, and the |like; and optionally,

bi ndi ng agentsts f otaexamelrd,c W bhoutsddradiatdnesyigel &bk, amaci axsnat ur al
sugars, beta-lactose, corn sweeteners, natural and synthetic guns, acacia,
t ragacanphyssediogicadllgh raicspteasloxydmet hyl cel | ul ose, pol yet hyl ene gl ycol
waxes, and the like; and, optionally, lubricating agents, for exanple,

W thout |im tatthencofBeNAs! UM She Rt 15 qQdi) UBY S LB aliher &E AT €haci d,
sodi um ol eat e, sodi um benzoate, sodium acetate, sodiumchloride, talc, and

the likep3acWp 9h483482nPERhERAL/ 848510t M ppveled domEs, o ﬂa?a%rdr!b nmay be

a finely deV|ded solid whichis in admixture with the fi y divi

active i pgedic®bods ThE -AGH Meifgredient may be mixed with a carrler
havi ng binding properties in suitable proportions and conpacted in the
shape and;sige ¢es _Pagﬁé(%ﬁgoduce tablets. The powders and tablets
preferably contain om about 1 to about 99 wei ght percent of the active

i ngredi ent which is the novel conposition of the present invention.
Suitable solid caﬂilers are magnesi um carboxynet hyl cellul ose, |ow nelting
waxes, and cocoa bqtg r. Sterile liquid formul ations include suspensions,
enuIS|ons syrups fand elixirs. The active ingredient can be dissolved or
suspended | ceutlcally acceptable carrier, such as sterile water,
sterile orgdnic sova or a mxture of both sterile water and sterile
organic NE- e i ngredient can al so be dissolved in a suitable
or gani ¢ sol vent, for ex eyRaqueous propyl ene glycol. Qther conpositions
can be made by dlsper5| he f'Q%BX divided active ingredient in aqueous
starch or sodi um car boxynet hyl

wherein R® are the same as defined above; i represent
0, 1, or 2; R" represents C,-C, alkyl; and R*°represents optional
substituentsonthel, 2, and/or 3 positions of phenyl including
hydrogen, OMe, methyl, halogen, and/or morpholino, or a salt

thereof can be obtained, for éxample, by the following process.

NH, 3
NC % NC. ~ N’H\N
R + MeCN —> R* > ] _ ————
p HzN 30
1 2 3 R
: ’ R
R“ /Rﬂ /

Compound 1, optionally substituted benzonitrile, is
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cellul ose solution or in a suitable oil. The fornulation may be in unit
dosage form which is a physically discrete unit containing a unit dose,
sui t abl e wopn1/836831 ni stration in hunman or other nmammal s. APONEPOIdESsEIge form
can be a capsule or tablets, or a nunber of capsules or tablets. A "unit
dose" is a predeterm ned quantity of the active conpound of the present

i nvention, calculated to produce the desired 36 WO 01/ 83485 PCT/ EPO1/ 04357
t herapeutic effect, in association with one or nore excipients. The
guantity of active ingredient in a unit dose nay be varied or adjusted
from aboubtmiletctialabowvdlibIe | birgrcas ¢ BPheheadaeddi figorh OcbiRon
particul ar treatnent involved. Typical oral dosages of the present

i nventi oghehenlusedgehels the doidicsatieshAf faltmagsd I | range from about 0.
Olng /kg/day to about 100 ng/kg/day, preferably fromO0.1 ng/kg/day to 30

ng/ kg/ day, andcargbuptef eraldey/rbp0ar-aba tRi SnPl/ ke Hale  8ptabadt 140
ng/ kg/ day. In the case of parenteral adm nistration, it has generally

proven aduaniageeds hapﬁ@ghnhgtga1a9a8§£§b§§119fsabgaatgteQOéy§9d§90ng
/ kg/ day, preferably fromO. 01 ng/kg/day to 1 ng/kg/day. The conpounds of

the presﬁ@%r&@é?”ﬁ&@&aﬂ%yfugédﬁﬁﬂkﬂ&itﬁE@gihE,ao§i&96§a9?EhMpQH§§ne°r the
total daily dose may be adm nistered in divided doses, two, three, or nore

times  pepsdav,nMheT & deli Vero, E%o\diu%et FRASHUSEIRNd i e UnC QY 887
adm nistration 1s continuous. The effect of the present conpounds were

exam ned ; f ¢l lgwi g armacol ogi cal tests. [Syk tyrosine
ki nase iﬁ%%%%?gPy assaf El) Pré%ggg%pon of Syk protein A cDNA fragnent

di h i : h
Burki tt s |ymohoneoBREH Pafhyide biragR 0y, CLARE b wB Bk R et ton)
ith th 1 - 0 P 7. aeth T DNA
¥1agnen$w&%§h?%§e ?g F§%9M§¥céé%gé?gﬁaggéﬁgg%?gégg Eﬁgéog Eﬁ)gggqéonstruct
b | oyi e h i.th
i noar i 260 bub iR e Bl BT ol Tod P el e s PRt Gt s B s oo

St21 cel Lg (LAt rogem, 320 Bl &80y Shher CRBET LRI Jieo0qRbRAN, bagylovirus
was cl on8d dnd

temperature overnight.

Compound 3 may be prepared by reacting compound 2 with
thiourea in the presence of base, e.g., sodium alkoxide with
heating in alcohol solvent overnight.

Compound 4, wherein R represents C,-C; alkyl may be
prepared by alkylating compound 3. Alkylation may be carried
out by treating compound 3 in an appropriate solvent with alkyl
halides, such as C,H;I, CH,I, C,H,Br, and CH;Br in the presence
of base e.g., inorganic bases such as NaHCO, and Na,CO,, or
organic base such as triethylamine at room temperature for 2
hours to overnight. |

Compound 5 may be preparéd by treating compound 4 with
2-5 equivalents of halogen acetaldehyde e.g.,

bromoacetaldehyde, or halogen acetal, e.g., bromoacetal, or
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anplified in Sf21 cells. Sf21 cells were infected with this anplified high
titer virus to produce a chineric protein of Syk kinase fused by

gl ut at hi omeoBsuBaNsf erase (GST). The resulting GST-Syk waBCpEPOfG48%y Wit h

t he use of glutathione colum (Amersham Pharnmacia Bi otech AB, Uppsal a,
Sweden) according to the manufacturer's instruction. The purity of the
protein was confirmed to be nore than 90% by SDS-PAGE. (2) Synthesize of a
pepti de Next, a peptide fragnment of 30 residues including two tyrosine
resi dues, Kl SDFGLSKALRADENYYKAQTHGKWPVKW was synt hesized by a peptide
synt hesi zefuivEnen¥d ethernedf of the rbraghieat megs Bdedabi dbgnyliat gdt o
obtain biotinylated activation |oop peptide (AL). (3) The neasurenent of
Syk tyr osixagRiendse Tast-witier MiltH erRgag Weyre 3dhouired t\M elhe oBYk ki nase
assay buffer (50 mM Tris-HC1 (pH 8.0), 10 nM MyC121 0.1 mM Na3VO41l 0. 1%

BSA, 1 nM DTT) a1kich$iat iyt Ueemb30nal ) 41 nedidisag ér@ateg Qf1 @ T=ayk and
0.5 pg of AL was put in each well in 96 38 WO 01/83485 PCT/ EP01/ 04357 wel |

pl ates Shall Rfer é%w@@@@anﬂ LBnEhePregense1 i 2natedemeihyl sul f
oxi de (DI\/BgEavvas?1 a c?ed to each wel .eTont his mxture was added 300 pM ATP

(10 pl) i i i pa @_99; tyre (50 ~
| ) consi tél'(tistlgg‘ te@éﬁpr%ﬁlﬂﬁ&é_r@s;éﬁlb% [ I\%%ﬂc %Egﬁﬁd&‘%g Egé%%%lo@ngolgn

0. 25% DME@, r1ngh s kl assay buffer. The m xture was incubated for 1
hr at roomtenpéerature, tJhe reaction was termnated by the addi tion of

120 ul of ter oy b f Jr . - 3.0)., 500 mM
NaCl, 0.1% BSA;&]OR]’F%Bh(Ili1 m x?ure vélsg‘?ransf?aoilre %%PE%’?%)&OE@’ din- coa gd pl at es
and incu% ed figr,.39 o oom tenperature to conmbine biotin-AL to the

pl at es er washing t e p ates with Tris-buffered saline (TBS) (50 niM

Tris-HC1 (pH Ei g) Tg#?%bq%gy sc% Qttz ™M K1), & g O@l %ngoo 05% Tween- 20 for

3 tinmes, 100 pIt I on consi's Tris-HCL (pH
8.0), 138 MM Nad, 2.7 pMKCl, 1% BSA, 60 ng/ m anti-phosphot yrosi ne
nonocl onal anti body, O (Upstate Biotechnology), which is | abeled with
europi um by Amersham &g macia’s-kit in advance, was added and incubated

at room J\
FN N
N/ = a’
(Ib)

wherein R*® represents optional substituents on the 1,2,
and/or 3 positions of phenyl including, but not limited to,
SO,R*”® (wherein R*»® is the same as defined) can be prepared
by modifying R*® of the formula (Ia) above with the use of common
chemical reagents by conventional methods.

[C] Intermediates for further variation

The compound (Ia) and (Ib) above can be hydrolyzed to

synthesize intermediate compound 7 below:
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tenperature for 60 mn. After washing, 100 Ill of enhancenent sol ution
(Amer sham pharmaci a Bi otech) was added and then tine-resolved fluorescence
was neaswedi/gassrul ti -1 abel counter ARVO (Wall ac Oy, Fi nP@n@poiat43340nm f or
excitation and 615 nmfor em ssion with 400 nsec of delay and 400 cosec of
wi ndow. 39 WO 01/83485 PCT/ EPO1/ 04357 [Src kinase inhibitory assay] (1)
Preparation of Src and its substrate Human Src ki nase was purchased from
Upstate Biotechnology (Lake Placid, NY). The cDNA fragnment encoding T cel
receptor zeta- n (Zeta) was obtained froma Jurkat cDNA |ibrary. Then
Zeta was expres as a fusion protein with poly histidine-tag (H s-Zeta)
in E coli and |f|ed by nickel resign as described in the instruction
of His-ta y ion kit (Novagen, Madison, W). Hi s-Zeta was dil uted
with TBS flo p par soluytion with the concentration of 10 pg/m . The

resul ting sgfut 1), was put in an each well of a nickel plate.

Pl ates were incubate veﬁﬁlﬁﬁ?)at 4C to coat the surface of the wel

Wi th His-Zeta. After ng the plate with 0. 05 % Tween-20 contai ni ng
TBS for 3 tinmes, 35 p.1 of reaction mi &thre containing 0.1 ng Src was put

into an each welde.Qfird ﬂ%PSagetﬁwcoe%@dtﬁIécggmepaeteeflﬁeenabével of a test
compound in the presence of 2.5% DMSO was added.to each . To this

mxture was adaggd %Qae%l% ﬂé&@beléafirfea QuthY 8l 4l E'g; Ebﬂ%éﬁn& y on.

Final m xture consists of 0.1 ng Src, a test” conpou 5% O 10 pM

ATP in t'% (%rk%)hmlrlﬁ?%rﬁ%&ﬁi’e&}g fs%ld@ﬂ;rf’%f‘ﬁ%e (g ofL ﬁ)englﬁré‘ﬂ\érl\&Clzl

0. 125% BSA e mxture was | ncubated for m n at W 40 WO

01/ 83485 JCROEROH0435¢( 9E ) Lﬁl@gﬁospﬁg;@ﬁmr{ RiaEhnAB1Y8? aéeilag%cmat ed by

washi ng t To detec e ation of Hi s-Zet
ant|bodyw%yﬂnﬂéghfﬁérE5§w§m%L%%I§geled 4G10 was added and tine- resolved
fl uorescénce was Heasured as nentroned above. [ The nmeasurenent of

Hexosam ni dase n&%ﬁﬁﬁifﬁﬂﬂ%F@L 2H3 cells] RBL-2H3 cells were maintained in
m ni mum essentia

&

L

[_NA\N
hf/ = 0 )
(Of RSO)

(ITa)

(wherein L is a leaving group and may be represents, for
instance, halogen atom e.g., chlorine, bromine or iodine atom;
C,~C,, arylsulfonyloxy group e.g., benzenesulfonyloxy,
polysulfonyloxy, or p-toluenesulfonyloxy; and Cc,-C,
alkylsulfonyloxy group e.g., methanesulfonyloxy, and the
like.halogen) may be prepared by reacting compound 7 with an
appropriate halogenating reagent (for example POCl,, PCl,,
SOC1, etc.) or corresponding sulfonyl chloride or the like in
the presence of a base.

[D] A general method of producing the intermediate

shown by the formula (IIb) or salts thereof as used in preparing
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medi um suppl enented by 15% FCS, penicillin G sodium (100 wunits/m), and
streptonmycin sulfate (100 units/m ). Thirty two thousand (3.2 x 104) cells
wer e seededoi/ss4ench well of 96 well plate and cul tured fPRET/EROIN4BITAN 24 hr
in the presence of 0.3 dig/m of anti -dini tropheno 1 (DNP) nonocl onal
nmouse IgE (SPE-7: Sigma-Aldrich Corp., St. Louis, M). After the gentle
washing of the wells with PIPES buffer (25 MM PIPES, 125 nM NaC, 2. 7 mM
KCL, 5. 6 nMglucose, 1 mMCaC 2, 0. 1% BSA, pH 7 .4) , cells were
treated with a test conpound (45 pl) in the presence of 0.3% DVSO for 15
mn at 3ZGeasdmpbandsst mhatedmilad) (I )ubr 41 DAR-lon: s dtethebddoh@dser um

al bum n (DNP-BSA, Sigma- Aldrich) with the concentration of 0.1 pg/m for
further #2100.n at 37C. The supernatant (20 pzl) was recovered and -

i ncubated with equal volunme of 1 nM p-nitrophenyl-J-D glucosam nidase in
0.1 Msodiumcitkrate (pH 4.5) for 1 hr at 37C to detect the amount of

rel eased hexosanm ni dase. The reaction of hexosam ni dase was term nated by
t he addi tN-er—®f RO pzl of 0.1 M Na2C33/0.1 M NaHCC3 (pH 10) and the

absor banc at| OD410 was neasured to determ ne the anount of release of 41
WO 01/ 834 2 = &, hexosami ni dase. [Passive cutaneous anaphyl axis
(PCA) test Inrats] 6 kiR old mal e Wstar rats were sensitized
intradermally (i.d.) phei r shaved backs with 50 pl of 0.1 pg/m nouse
anti-DNP | gE nonocl onal anti bod§IPSPE-7) under a |ight anesthesia. After

24 hours, the rats %o:h%é q%{je Lt r oysl Y-yt t byl 8l,0f saline
containing 0.6 ng SN - BSA 33? SLt .?grﬁ%'D#éan%%. %0% gvgf Evans bl ue.
Conmpounds wer € q.Nnj st ri e (LD LQr ntigen
nj bcti on. | Rat S EREREHPRE EREA TTE) ok HuitehlqPhLa g B

treat men re . f a blank (control) and rats wth sensitization,

chal | engéfo\gﬁg%lg’%?%oél Featment were used to deternmine a val ue without
inhibition. Thirty mn after thel challenge, the ratsCiwere killed, and the
skin of the back Mas ~Jenoved. Hyans blue dye in the skin was extracted in
formani de Yvethi gh 630C. 0 Nnm was measured to

obtain the cal dergity on d dye. Pgh i i on of PCA
with a cdtlpound was cal cul at 4 oWs: R*
9 10 R*
OH L
— Nl-——N N — N_N)§N
P P
RSO R80
12 13

Compound 10 can be prepared by reacting 2,4-
dichloropyrimidine (Compound 9) with aryl lithium reagent,
which is generated in situ by treating aromatic halogen (for
example, Cl, Br, I) with n-butyl lithium. The reaction can be
carried out in ether solvents (such as diethyl ether or THF)
at -78°C to 50°C for 5 to 24 hours. (The aromatic halogens are
coinmercially available or can be synthesized from common
chemical reagents by conventional methods.)

Compound 11 can be prepared by treating compound 10 with
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inhibition = {(nmean vehicle value - sanple value)/(nean vehicle value -
mean control value)) x 100 [ Anaphyl actic bronchoconstriction in rats] 6
Weeks ol avoml/gs4¥¥ star rats were sensitized intravenousl yPCT/ERoTyo4887t h 10 pg
nouse anti-DNP IgE, SPE-7, and 1 days later, the rats were chal |l enged
intravenously with 0.3 42 WO 01/83485 PCT/ EPO1/ 04357 ml of saline
containing 1.5 ng DNP-BSA (30) under anesthesia wth urethan (1000 ny/kg,
i.p.) and gallamne (50 nmg/kg, i.v.) . The trachea was cannul ated for
artifical respiration (2 m / stroke, 70 strokes / mn). Pul nonary

i nfl ati ohyphressimee (P8P tewasr r eabrydedudshr hpghaai séderar Bpphopanauka
connected to pressure transducer. Change in PIP reflect change of both

resi st anee larhtc qriplri aseepdfe,t herdlungsyr Teceval uatre the driugs canedeh drug
was given i.v. 5 mn before challenge. In vitro test results are shown in

t he tabl esirefi ddheurExgmplest behovomdbendat @ word espandsti@ ke rcogpounds as
yi el ded by solid phase synthesis and thus to |levels of purity of about 40

to 90% heAarRiAcld CAIAHARS YIS ardtiRLCAIPALS AR o eured LR g o¢l asses
of activify as follows: IC50=A <~ 0.5pM< B < 2 }.tM< C <_ 10 pﬁ‘/lE< D The

conpoundgoef tioha opresedr inventi A&l so show excel | ent sel ectivity, and
strong activity in vivo assays. EXAMPLES The present invention wll be

described in debaboubel oW ddh mel?;&sgkga 15X l:%ingbé'&Pﬁ dSﬂw&@pby no

means be construed as defining the nmetes and bounds of the presen

i nvent i oRargiine exam! 6% RelwaAld | takjue gala; 4 aof plated

otherwi se, relate to percentages by meigﬁt. The mass eternlnd%ions wer e
carri ed ouL DR VIS (LAl 9aBelilsc (JXATP! 8 1 45, W00/ 83485
PCT/ EPO1/ 04357 NC, , OV e & A TP NBENCFS a\ég&%at?go%erof as
di 1 Soproggh3ahie (52548 83! JBRbL kBr THE(Lh) 18l 8C was added n-Buli
(1.6M i n hexane, 272ni, )
Compounds 13 (where L = aryl or alkyl sulfonyloxy) can
be prepared by reacting compound 12 with the corresponding
sulfonyl chloride in the presence of a base.
Compound 13 (where L = halogen) can be prepared by
reacting compound 12 with appropriate halogenating reagent
(for example POCl,, PCl;, SOCl,,etc.) in the presence of a base.
The reaction may be typically carried out, without limitation,
using the halogenating reagent as the solvent under reflux

condition for 3 to 5 hours.

[E] The compound (Ie):

1’

R
\T———N//LbN
RQJ\NMR:S

wherein R?, R® and Y are the same as defined above and

(Te)

R' represents —-OR"™, -NHRY, -gr!', -SO,R™", -~SOR™", or -NRY@R®
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435mvol) over 15 min. Acetonitrile (18.8g, 460mmol) in THE (200m was
added to the LDA (Lithiundiisopropylamde) solution over 15 mn. to create
a white weoi/pisete. The resulting mxture was stirred fpPCT/BBOWMI4BSTat - 782C
and was then treated wth a solution of 3,4-dinethoxybenzonitrile (50g,
306mmol) in THE (200nl). The resulting m xture was stirred at -78C for 20
mn. , and then allowed to slowy warmto roomtenperature to afford a

cl ear orange solution. The solution was stirred at roomtenperature
overnight. Water (3 0 Oml) was added to the reaction m xture. The sol ution
was parti@Htereioncehir’al eand uwderrd athic ety @ss definadd abbea ;separiat ed

bet ween water and CH2Cl12. The organi ¢ phase was washed with brine and

dri ed overderNaideto@hpanta,ated1upderor adiiciad eS8 HIci Be B¢ it crude
product which was purified by recrystalization fromNeOH Two crops were

obt ai ned.fdit ekahp58, 0gs r8804 Yhg! ¢ ofbdnd shdwoy éi@é‘r&'b% ol@uA z80l ution

of sodi um et hoxide in ethanol [prepared from SOdI um (11. 3g, 490mml) and

et hanol (240ml)] was added 44 WO 01/ 83485 PCT/ EPO1/ 04357 t hi ourea (28. 0g,
367muol ) and al pha cinnanmonitrile (509, 245mmol). The resulting m xture

was heated under ref lux overnight. The m xture was cooled to room

t enperature and dilt uted with water (300n), and then neutralized with 1IN
HCl. The resultin preC| pitate was filtered and washed with water and

t hen THF. (&'4g———n N) H2 u-ivie To a solution of iodoethane (75.6g,

485mmol ) an | 4- m ng (3, 4-di me thoxyphenyl) - 2-nercapt o-pyri m di ne

(63. 8q, (560nl) was added a saturated aqueous NaHCC3

sol ution 270 The react(Idn m xture was stirred at room tenperature
overni ght. The mxture was diluted with water (400m ) and the preci pitate

\rll\?s\ f'\ It er ed t Qvl%&ve%r{ Qe EES'RE?dancﬁ)r Ogallf%t thg5§‘ar§g 'de Jg’lﬁeé}as defln L -~WN

above,
or a salt thereof, with a compound shown by the general formula
(III):
HRY (II1)
or a salt thereof.

This reaction can be carried out without solvent or in
a solvent including, for instance, alcohols such as methanol
and ethanol; ethers, such as dioxane, diethyl ether, and
tetrahydrofuran (THF) ; aromatic hydrocarbons such as benzene,
toluene and xylene; nitriles such as acetonitrile; amides such
as dimethylformamide (DMF) and dimethylacetamide; sulfoxides
such as dimethyl sulfoxide, and others:

The amount of the compound shown by the formula (III)
or a salt thereof per mole of the compound shown by the formula
(IT) or the salt thereof as used in the reaction is, usually

1/5 to 5 moles and preferably about 1/2 to 2 moles.
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OM OM OM O M A solution of 4-am no-6-(3, 4-di net hoxyphenyl) - 2-
(ethylthio)pyrimdine (25.7g, 880muvl ). and bronpacet al dehyde di net hyl
acetal (2008y$348¥60mmol) in water (500nml) and THE 45 WO ORCBBR@H4357

PCT/ EPO1/ 04357 (35nl) was heated under ref |ux overnight. The m xture was
cooled to roomtenperature. The precipitate was filtered and washed with
wat er and MeOH. The product was isolated as the HBr salt and was used for
the next reaction without neutralization. (25.0g, 78% Mol ecul ar wei ght:
315.3968) Wth the use of other conmercially avail able benzonitriles as
substit ut es forfheheedsyiodi tetbexybenz oaintlpe opd,icanad lacset dlaxgertchi rtdhe
procedure that is simlar to that described above, foll ow ng conpounds
shown i n orTdhlee compeluoiisveoebpr epacedd. | (e atasseson efemed-ahowe iar e
listed in the tables. 46 WO 01/83485 Table 1 PCT/ EPO1/ 04357 EX.

No. MOL STRICHIREQLBEEGHAC tliiwittedyt ad elishNvR1 02 st o 28103 4338 B-&4 3Q d- 6)
1.52 (3H, t, J =7.1 Hz), 3.53 (2H, g, J =7.1 Hz), 3.82 (3H, s), 3.86 (3H,
s), 3.884A@Hkt s)0°7. 16 (HCd, The BedcHipn ThakB-Be 83chdb-tel, %00
(1H,s), 8.27 (1H, s) 1-2"~ 286.3579C287(DvsO d-6) 1.49 (3H, t, J =7.2 S CF
tHz), 3.5%ua2Hy,q300mEndt2dsHed, 48 SN Bbre®eailly H td.24 o/ Hz),

7.70 (1 H d, J =1.1 H), 7.83 (1 H s), 801 (1 H s), 8.47 (1 H, dd),

9.03 (1H,d, J=2.53me) reaction can be advantageously conducted in the
presence of a base. Examples of the base include an alkali
metal hydride such as sodium hydride or potassium hydride;
alkali metal alkoxide such as sodium methoxide or sodium
ethoxide; alkali metal hydroxide such as sodium hydroxide or
potassium hydroxide; carbonates such as sodium carbonate or
potassium carbonate, and hydrogen carbonates such as sodium
hydrogen carbonate and potassium hydrogen carbonate; organic
amines such as triethylamine.

[F] Alternatively, the compound of the formula (If)

below:

CR11R14R15

o
/)\)\

N R’

R (I£)

wherein R?, R’, R", R and R' are thé same as defined

above, can be prepared by reacting a compound shown by a

compound of the formula (II) with Grignard reagent or
“according to the known conventional methods.

When the compound shown by the formula (I) or a salt
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1- 3~ 299.3538B(CDCI3) d 1.57 (3H, t, J = 7.3 Hz), s 3.51 (2H, q, J = 7.3
Hz), 6.04 (2H, ~N\s), 6.91 (1 H d, J =8.1Hz), 7.47 (1L H d, J =0.6
Hz), 7.56v006s3d4d, m). 1-4SICF~301.3697ND ":ZN ¢ N/ / PCDEPB®4357
1-5S-,1285.3703B286 CF~ ~ N O 1 '-1'C 47 WD 01/83485 PCT/ EPOL/ 04357 1-6Crt
335.4308C SJ\ N e N \ | / O1 1-7387.4609388(DMSO-d6) 1.34 (3H, t, J =
7.1 Hz), 1.52 (3H, t, J = 7.2 Hz), 3.53 (2H, g, J = 7.2 Hz), 3.83 (3H s),
3.88

thereof has tautomeric isomers and/or stereoisomers (e.g,
geometrical isomers and conformational isomers), each of their
separated isomer and mixtures are also included in the scope
of the present invention.

When the compound shown by the formula (I) or a salt
thereof has an asymmetric carbon in.- the structure, their
optically active compounds and racemic mixtures are also
included in the scope of the present invention.

Typical salts of the compound shown by the formula (I)
include salts prepared by reaction of the.compounds of the
present invention with a mineral or organic acid, or an organic
or inorganic base. Such salts are known as acid addition and
base addition salts, respectively.

Acids to formacid addition salts include inorganic acids
such as, without limitation, sulfuric acid, phosphoric acid,
hydrochloric acid, hydrobromic acid, hydriodic acid and the
like, and organic acids, such as, without limitation, p-
toluenesulfonic acid, methanesulfonic acid, oxalic acid,
p-bromophenylsulfonic acid, carbonic acid, succinic acid,
citric acid, benzoic acid, acetic acid, and the like.

Base addition salts include those derived from inorganic
bases, such as, without limitation, ammonium hydroxide,
alkaliAne metal hydroxide, alkaline earth metal hydroxides,
carbonates, bicarbonates, and the like, and organic bases, such

as, without limitation, ethanolamine, triethylamine,
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rcv i(3H, s), 4.34 (2H, g, J = 7.1 Hz), ,p-~7.09 (1 H d, J = 8.4 H),
7.76-7.82 0 At m), 7.99 (1H, s), 8.23 (1 H, s) 1-8I

CF~329. 4389A8QDVSO-d6) 1.50 (3H, t, J = 7.2 Hz), S)2.36PCBEPOIM3ST3. 50
(2H, q, J = 7.2 Hz), 3.82 (3H, s), 3.87 (3H, s), 7.07 1(1 H d, J =29.0
Hz), 7.52 (1 H s), i O7.52 (1H, s), 7.76-7.79 (2H, n), o CFt 07.84 (1H,
s) 1-9a-t.315.3968316(DVBO-d6) 1.47 (3H, t, J = 7.2 Hz), "3.47 (2H q, J =
7.3 Hz), 3.85 (3H, Ss), 3.94 (3H, s), 6.69-6.73 (2H, m), O-7.67 (1 H, d, J
= 1.4 Hz), 7.77 (1 H s), 7.92 (1H, s), 8.13 (1H dd) U3

1- 10a- i . 339 B41hEBADDMBMr ) arlim@né Bhbne, dnd Thd Hle. sI&kaadiR2Hofy, J =
7.3 Hz), 7.50 (1 H d, J =8.1H), 7.75 (1 H s), 7.86 (1 H, s), 8.08 (1
H s), 8.3b:wysBAd 2Hhasay FiRcHubellq260B3%09(bWSSodtie]l. 5@ot3dsitum J = 7.3
Hz), J2.37 (3H, s), 3.52 (2H, q, J = 7.3 Hz), 7.32 (2H, d, J = 8.1 Hz),
7.70 - ~( hydira®idel,. 8potisHium) ,carl®mdde H $pdiMm S8cdfbéRbed, sha g 2 Hz) N
Gt 48 WO 01/ 83485 PCT/ EPOL/ 04357 1-12a-1a301. 4349B302( DMSO-d6) 1.50 (3H, t,

J = 7.3 WH)carbonate, potassium bicarbonate, calcium hydroxide,
calcium carbonate, and the like.

The compound of the present invention or a salts thereof,
depending on its substituents, may be modified to form lower
alkylesters or known other esters; and/or hydrates or other
salvates. Those esters, hydrates, and salvates are included
in the scope of the present invention.

The compound of the present invention may be administered
in oral forms, such as, without limitation normal and enteric
coated tablets, capsules, pills, powders, granules, elixirs,
tinctures, solution, suspensions, syrups, solid and liguid
aerosols and emulsions. They may also be administered in
parenteral forms, such as, without limitation, intrawvenous,
intraperitoneal, subcutaneous, intramuscular, and the like
forms, well-known to those of ordinary skill in the
pharmaceutical arts. The compounds of the present invention
can be administered in intranasal form via topical use of
suitable intranasal vehicles, or via transdermal routes, using
transdermal delivery systems well-known to those of ordinary
skilled in the art.

The dosage regimen with the use of the compounds of the

present invention is selected by one of ordinary skill in the
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2.54 (3H, s), 3.52 (2H, q, J =7.2 ) SHz), 7.38 (2H, d, J = 8.6 Hz), 7.71
(1 H d, 7.81 (1 H s), 7.98 (1 H s), 8.13-8.17 (2h, m
1-13S313.wW09p8381(CDCI 3) d 1.56 (3H, t, J = 7.3 Hz), 3.51PCPEHPOIN43T = 7.3
Hz), 4.32 (3H, s), 6.96 (1 H d, J =85Hz), 7.46 rNN1H d, J =0.6
Hz), 7.56 (1 Hdd J, , N/ V=22, 8.6 Hz), 7.62 (3H n). 1-14HO 269. 3709
/ NN ~ ) SN ~tC 1-15, N255.3438 S N,I1CJ 1-16N 271.278 N1 1G 13 HO'
N OO 49 WO 01/83485 PCT/ EPO1/ 04357 (Exanple 2)

arts, in view of a variety of factors, including, without

limitation, age, weight, sex, and medical condition of the

recipient, the severity of the condition to be treated, the

route of administration, the level of metabolic and excretory

function of the recipient, the dosage form employed, the

particular compound and salt thereof employed.

The compounds of the present invention are preferably
formulated prior to administration together with one or more
pharmaceutically-acceptable excipients. Excipients are
inert substances such as, without limitation carriers,
diluents, flavoring agents, sweeteners, lubricants,
solubilizers, suspending agents, binders, tablet
disintegrating agents and encapsulating material.

Yet another embodiment of the present invention is
pharmaceutical formulation comprising a compound of the
invel_ltion and one or more pharmaceutically-acceptable
excipients that are compatible with the other ingredients of
the formulation and not deleterious to the recipient thereof.
Pharmaceutical formulations of the invention are prepared by
combining a therapeutically effective amount of the compounds
of the invention together with one or more
pharmaceutically-acceptable excipients therefor. In making
the compositions of the present invention, the active

" ingredient may be mixed with a diluent, or enclosed within a

carrier, which may be in the form of a capsule, sachet, paper,
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Wth the use of 3-nethoxybenzonitrile, and according to the simlar
procedure to that of Exanple 1,

5- Et hyl sw® angd48¥- ( 3- net hoxyphenyl ) -i m dazo[ 1, 2 c]) pyri m BCTVEPWAR3Ir epar ed.
JH3 SO NN{ HO-SC 11 01*12- 0 11 O 3 Then to 5 m of

chlorosul fonic acid was added 5-

Et hyl sul fanyl - 7- ( 3- met hoxyphenyl ) -i m dazo[ 1, 2- c])pyri m di ne (200ng,

0. 70mmol ). The mi xture was stirred at roomtenperature overnight. The
reaction mxture was added slowy to ice water. Extraction was carried out
wi th CH2GI2othdhe argaimer| aylre was nigshadywdtvdrpisne @nduehit edihdeer MgSO4.
The organic | ayer was then concentrated to give 4-(5-

Et hyl sul tnayybei sotlado[ deRiekpyaidm dirniTyh)dZ2maethoxy -wihbsz enesslfony!
chloride(201ng, 75%. | | 0 50 WD 01/83485 PCT/ EPO1/ 04357 A sol ution of

4- (5- Et hylesidldflanylod nealazog1id- thlepyidm dbA- ¥¥b) eBsMephox k- bemeaengsul f onyl
chloride (200ng, 0. 52mmmol) and piperidine (89ny, 1. O04mmol) in CH2Cl12 :

MeOH (2 1okendd,) el WRSr8l idusbrayimd gBhudlk i60QM $STREL shs &yriRier was
added to the reaction mxture and extraction was carried out wth CH2Cl2.

The conbixked<1e3NidE d@Eyait NascHRSHEdi ML heBEi BRamaNd, dﬁbe@oomb RR2SOA.
The organic | ayer was concentrated to give the crude product of

S5- Et hyl sylfiamt o #-drds BRI clmpound, soft and hard gelatin capsules,
(pi peridine-1-sul fonyl)- phenyl]lnldazo[l 2-c] pyrimidine which was purified

by prepai ‘6%1tt|8r'1é§ye%t‘é@'1q_@t 958BRY 1645801 uedShs Malgcuhan-wel ght:
432. 5667 ctivity grade C
packaged powders.

For oral administration, the active ingredient may be
combined with an oral, and non-toxic, pharmaceutically-
acceptable carrier, such as, without limitation, lactose,
starch, sucrose, glucose, sodium carbonate, mannitol,
sorbitol, calcium carbonate, calcium phosphate, calcium
sulfate, methyl cellulose, and the 1like; together with,
optionally, disintegrating agents, such as, without
limitation, maize, starch, methyl cellulose, agar bentonite,
xanthan gum, alginic acid, and the like; and optionally,
binding agents, for example, without limitation, gelatin,
acacia, natural sugars, beta-lactose, corn sweeteners,
natural and synthetic gums, acacia, tragacanth, sodium
alginate, carboxymethylcellulose, polyethylene glycol, waxes,
and the like; and, optionally, lubricating agents, for example,
without limitation, magnesium stearate, sodium stearate,
stearic acid, sodium oleate, sodium benzoate, sodium acetate,

sodium chloride, talc, and the like.
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1H NWR (DVBO d-6) 1.21-1.40 (6H, nm, 1.39 (3H, t, J = 7.2 Hz), 2.80-2.83
(4H, m, 3.37 (2H, g, J =7.2 Hz), 3.88 (3H, s), 7.13 (1H, d, J = 2.6 Hz),
7.21 (1Hwa@d)s3485.50 (1H, s), 7.75 (1H, d, J = 1.1 Hz), 7PEGBEPONUII2H, m)
According to the procedure that is simlar to that described above,

foll owi ng conpounds shown in Table 2 below were prepared. |C50 classes
defined above are listed in the tables. 51 WO 01/83485 Table 2

PCT/ EPO1/ 04357 2-1461. 609B462(DVMSO-d6) 1.51 (3H, t, J = 7.2 Hz), 2.38 (2H,
t, J=61Hz) 2.63 (3H,s), 3.08-3.11 (4H, nm), 3.41-3.58 (4H, m, 7.59 (1
H d, J = 8.1 Hz)powdds fldrntd, she dak8ler haklbsh,fihald, ﬁévli:tiea)solaciW (1 H,
t\ ,~dd) 8.61 (1 H, s) 2-20-!408.5013A409(DVM5O-d6) 1.51 (3H, t, J = 7.2

Hz), sJ2.v80:ch 93 i(RéImikfuBedB {Rthe Finkls 8ididBd acti®R {(Reke@iedt= 7. 2
Hz), 3.98 (3H, 110 ~s), 4.64 (1 H t, J =5.6 Hz), 7.17 (1 H, o\\ Vbr),

7.36 (1 HhdlacdizeSyt¥dient hdy(He iﬁixe@dvit&?a%a‘irrﬂ@mhgv§é?ﬁﬂdir@, 7.99
(1 H s), 842 (1 H dd) 2-3J477.6084A478( DMBO-d6) 1,51 (3H t, J = 7.2

), 2. fos drosfiBabl b 3alin3HS m
Z 4)2 5 SL?glﬁr(cgl%ttnl)e,angg %Ba }Sa)pﬁéaﬁ%)g’g%%na tcfHom@%ct ! nstﬁ@ s(hﬁ?f H

8.9 Hz 1
8. 42-8, 4)7an(31-sa%eg§)ebiﬂ_§@glﬂo f%&dghaf 2&% (2 ZVHV%% %%%%ﬁ%%(%%gtd%) 1. 49

3H, t, , t 2 (
( Ry 3%3?4%1%%@ co%&%%%né%'f‘zam ;:abéut £.Q H&ut 9§8wg1§l4t pﬂé_ll*ce ‘@@f’

the active ingredient which is the novel composition of the
present invention. Suitable solid carriers are magnesium
carboxymethyl cellulose, low melting waxes, and cocoa butter.

Sterile 1liquid formulations include suspensions,
emulsions, syrups and elixirs. The active ingredient can be
dissolved or suspended in a pharmaceutically acceptable
carrier, such as sterile water, sterile organic solvent, or
a mixture of both sterile water and sterile organic solvent.

The active ingredient can also be dissolved in a suitable
organic solvent, for example, aqueous propylene glycol. Other
compositions can be made by dispersing the finely divided
active ingredient in aqueous starch or sodium carboxymethyl
cellulose solution or in a suitable oil.

The formulation may be in unit dosage form, which is a
physically discrete unit containing a unit dose, suitable for
administration in human or other mammals. A unit dosage form
can be a capsule or tablets, or a number of capsules or tablets.
A “unit dose” is a predetermined quantity of the active compound

of the present invention, calculated to produce the desired
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m, 4.34(1 H t, J =5.4H), 7.76 (1 H dJ =
m 8 16 , , . , . (1 H s), 8.48-8.52 (1 H,
d, J=1. 8HZ’}’OBI/$‘@85 392 502A393(DMSO-d6) 1.51 (3H, t, J
s),292(2H g, J =5.9 Hz), 3.40 (2H,. g, J = 5.8 ¢,
=7.2 Hz), 4.69 (1 H t, J=56H), 7.53 (1 H d, J 0 Hz), 7.74-7.79
(2H, m, 7.87 (1 H s), 8.07 (1 H s), 8.29-8.33 (1 H, rr), 8.67 (1 H s) 52
WO 01/ 83485 PCT/ EPOL/ 04357 2-6a-, 434.5388C- D435(DMsO d-6) 1.39 (3H, t, J =
7.2 Hz), ~2.79-2.82 (4H m, 3.26-3.41 (6H, m, s3.89 (3H,s), 7.15 (1 H, d,
J = 2.6 HA)erapasdideHfedd),iryas2o¢ialion)with d6e(cl khbrd extipikbntsiz),
7.88-7.92 (2H, m Out (

The quantity of active ingredient in a unit dose may be varied

3 Hz)

N)7 88-7 91 (2H
dd) 9

69 (1 H,
PCEHEPIY43Y. 63 (3H,

1 |

H 8.

7.

NHz), 3.54 (2H g, 3
= 8.

or adjusted from about 0.1 to about 1000 milligrams or more
according to the particular treatment involved.

Typical oral dosages of the present invention, when used
for the indicated effects, will range from about 0.01lmg /kg/day
to about 100 mg/kg/day, preferably from 0.1 mg/kg/day to 30
mg/kg/day, and most preferably from about 0.5 mg/kg/day to
about 10 mg/kg/day. In the case of parenteral administration,
it has generally proven advantageous to administer quantities
of about 0.001 to 100mg /kg/day, preferably from 0.01 mg/kg/day
to 1 mg/kg/day. The compounds of the present invention may
be administered in a single daily dose, or the total daily dose
may be administered in divided doses, two, three, or more times
per day. Where delivery is via transdermal forms, of course,

administration is continuous.

The effect of the present compounds were examined by the

following assays and pharmacological tests.

[Syk tyrosine kinase inhibitory assay]
(1) Preparation of Syk protein

A cDNA fragment encoding human Syk openreading frame was
cloned from total RNA of human Burkitt’s lymphoma B cell lines,

Raji (American Type Culture Collection), with the use of RT-PCR
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/| 0 0 2-7a-1364.4484C-D365(DMSO d-6) 1.38 (3H, t, J = 7.1 Hz), J3.39 (2H,
q, J = 7.2 H), 3.87 (3H,s), s7.11 (1 H d, J = 2.6 Hz), 7.13-7.19 ~vL(3H,
m, 7.59WaotM348), 7.75 (1 H d, J =1.1 Hz), 7.87 (1 H, BOT/EB0@3371 H, d,
J = 0-cFt38.7 Hz) Il O 2-8435.5705C D436(DVBO d-6) 1.39 (3H, t, J = 7.4
Hz), sJ2.05 (6H), 2.26 (2H, t, J = 6.8 Hz), 2.80 (2H, t, J = 6.8 Hz), 3.88
(3H,s), 7.13-19 (3H, m, 7.56 (1 H, s), 7.76 pric\(1 H, s), 7.94 (1 H d, J
= 8.7 Hz) o0 2-9CFb447.5815C- D448(DVBO d-6) 1.40 (3H, t, J = 7.2 Hz),
J2.78-2.81 (4H, m), 3.89 (3H, s), 7.16 (1 H d, J = 2.6 Hz), 7.22 (1 H,
dd), 7.5RefhoH,. s),THe 76¢INA, firdghedtHzyad. 88ns&rB8d 7i840( 2PRCERT o LJ
2-10476. 5756C- D477(DMBO d-6) 1.39 (3H, t, J = 7.2 Hz), 3.85 (3H, s), 7.14
(1 H, d, (PharRibgky) ,Sah Plegd, A ddD,cohaAYdt Mbasdul i trinsEer
7.88-7.94 (2H, m), 12.32 (1 H br) 0 0 2-11464.5646C D465(DVSO d-6) 1.13
(3H, t, Jeztdr?2 HzTheh. 36hé 3NMedtor) =tdgdthHey, wid6 (M4 LindariGed Hz),
2.75- 2.95 (2H, n), 3.38 (2H, q, J = 7.2 Hz), 3.89 (3H, s), 4.00 (2H oq, J
= 7.1 Hzbachild¥ithsH BEculoGo 2abMHBharfaikEdrl)H, wdd)usdd Id tibnsbeyrr 7.52 (1

H s), 7.75 (1H,
Sf21 cells (Invitrogen, San Diego, CA).

Generated recombinant baculovirus was cloned and
amplified in Sf21 cells. Sf21 cells were infected with this
amplified high titer virus to produce a chimeric protein of
Syk kinase fused by glutathione-S-transferase (GST).

The resulting GST-Syk was purified with the use of
glutathione column (Amersham Pharmacia Biotech AB, Uppsala,
Sweden) according to the manufacturer’s instruction. The
purity of the protein was confirmed to be more than 90% by
SDS-PAGE.

(2) Synthesize of a peptide

Next, a peptide fragment of 30 residues including two
tyrosine residues, KISDFGLSKALRADENYYKAQTHGKWPVEKW, was
synthesized by a peptide synthesizer. The N-terminal of the
fragment was then biotinylated to obtain biotinylated
activation loop peptide (AL).

(3) The measurement of Syk tyrosine kinase activity

All reagents were diluted with the Syk kinase assay
buffer (50 mM Tris-HCl (pH 8.0), 10 mM MgCl,, 0.1 mM Na,VO,,
0.1% BSA, 1 mM DTT). First, a mixture (35 pl) including 3.2

ng of GST-Syk and 0.5 pug of AL was put in each well in 96-
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d J=1.5Hz), 7.86-7.94 (2H m 53 WO 01/83485 PCT/ EPO1/ 04357 (Exanple 3)
To 4- hydr oxy- 3- nmet hoxybenzonitrile (20. Oy, 134mmol) in acetone (200ntl)
wer e addevo KR€Xd8s ( 55. 6g, 402mmol ) and benzyl chloride (2BCEERI1/@moI ).
The resulting reaction m xture was refluxed overnight. After cooling to
roomtenperature, acetone was renoved by evaporation under reduced
pressure and the residue was recrystallized to obtain 4-benzyl oxy- 3-

nmet hoxy- benzonitril e(28.5g, 88% . Then, according to the simlar procedure
of Exanple 1, 7-(4-Benzyl oxy- 3-nethoxy-

phenyl) - redflhpllatibbanyThem Sazopfl, 2-tod gy rdampchiurel vias ther epaceticeNext, to

7- (4- Benzyl oxy- 3- net hoxy- phenyl )-5 et hyl sul fanyl -i m dazo[ 1, 2-c] pyri m di ne
(5. Qg, 12.BEnAbhethweseladdedeTEAMEONWasaaddeliaarizsdl we(201 )To Thes
resulting reaction mxture was stirred at roomtenperature overnight. Ice

wat er vwagiz@ded ang bLiaedsesulot g Agreqilp hahetrvasncelbeet ete Rynbiskt ration.
The crude product of 4-(5-Ethylsulfanyl-

i m dazo[ Le2eelipy.i MrEent iyl re2rdtEldionyRbERE! (YBRB15UEREBESEs dioCPEC12 and
used in the next reaction without further purification. (3.4g, 88% 54 WO

01/ 83485 nRCELEPATLQ435/m &3 £ mdAGR) 206d26eH3 ol ound, 0.25% DMSO,
4- (5- Et hyl sul fanyl -i m dazo[ 1, 2-c] pyrimdi n-7-yl)- 2-methoxy-phenol (45nyg,

0. 15mmol L g sDMG1( kil ey a4, £ fuonoet hyl ethyl ether (34?1, 0.30mol)
and K2CO3 (62ng, 0.45mml ). The reaction mxture was stirred at50C

overnight. Af gt £0QL1PE {19s ' AANBLIRE U Eny tAe Yo VERPWRS RQUr ed into

r
wat er and extracted wth Et OAc. The conbi ned organi c extract was dried

Cret b, SORCILEALEH g\ B0 ARG 60 LSS AE ke v

wei ght 3£3+4%%%ion buffer (50 mM Tris-HC1 (pH 8.0), 10 mMEDTA, 500
mM NacCl, 0.1% BSA). The mixture was transferred to
streptavidin-coated plates and incubated for 30 min at room
temperature to combine biotin-AL to the plates. After washing
the plates with Tris-buffered saline (TBS) (50 mM Tris-HCl (pH
8.0), 138 mM NaCl, 2.7 mM KCl) containing 0.05% Tween-20 for
3 times, 100 pl of antibody solution consisting of 50 mM
Tris-HCl (pH 8.0), 138 mM NaCl, 2.7 mM KC1, 1% BSA, 60 ng/ml
anti-phosphotyrosine monoclonal antibody, 4G10 (Upstate
Biotechnology), which is labeled with europium by Amersham
Pharmacia’s kit in advance, was added and incubated at room
temperature for éO min. After washing, 100 ul of enhancement
solution (Amersham pharmacia Biotech) was added énd then
time-resolved fluorescence was measured by multi-label
counter ARVO (Wallac Oy, Finland) at 340nm for excitation and

615 nm for emission with 400 msec of delay and 400 msec of

window.
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tivity grade: AITHNWR (CDC13) d 1.25 (3H, t, |

= 7.3Hz), 3.51 (2H, q, J = 7.3Hz), 3.62 (2H, q,
J =7.0wa)sasB6 (2H, t, J = 5.2 Hz), 3.96 (3H, s), 4.2BCT/ERH/04857, | =
5.2 Hz) , 7.02 (1H, d, J = 8.4 Hz) , 7.47 (1H, t, J = 0.6 Hz), 7.65 (4H,
m . According to the procedure that is simlar to that of Exanple 3,
foll ow ng conpounds shown in Table 3 below were prepared. |C50 cl asses
defined above are listed in the tables. 55 WD 01/ 83485 Tabl e3
PCT/ EPO1/ 04357 Ex. No. MOLSTRUCTURECLWEI GHActi vity gradeMSNMWR 3- la-1s
329.42A sj) /| NK 1\ | a*~ 3-2341.4351A CFt \N 3-3421.5221B422(CDCI 3) d
1.59 (3H, t, J = 7.3Hz), j3.50(2H,qg,J=7.3Hz),3.81 (3H, s), 3.98 (3H, s),
S. 15 (2H, [spe ﬁll&?se&tﬁﬁlf)?_tbrmas@ag@ (1 H d, J=285H), 7.29 (1 H d,
J=28.6H), 7.39 (1 H d, J=28. 7.47 (s 1 H, 7.57-7.69 (m 4H).

o{3 materign 3@%3&%@5@3(@%% gna §@s(§%straée ,7,3He), Sforl3.sl
(2HqJ:73Hz) 3.99 (3H s), 5.81 (1 H s), 7.02 (1 H d, J =289 H)

Human Src kinase was purchased from Upstate

Mass spectronetry: 374 Act

y
= 7.0 Hz), 1.59 (3H, t, J 3

Biotechnology (Lake Placid, NY).

The cDNA fragment encoding T cell receptor zeta-chain
(Zeta) was obtained from a Jurkat ¢DNA library. Then Zeta was
expressed as a fusion protein with poly histidine-tag
(His-Zeta) in E. coli andpurified by nickel resign as described
in the instruction of His-tag purification kit (Novagen,
Madison, WI).

His-Zeta was diluted with TBS to prepare solution with
the concentration of 10 pg/ml. The resulting solution (100
pl) was put in an each well of a nickel plate. Plates were
incubated for overnight at 4°C to coat the surface of the well
with His-Zeta.

After washing the plate with 0.05 % Tween-20 containing
TBS for 3 times, 35 pl of reaction mixture containing 0.1 ng
Src was put into an each well of a His-Zeta coated nickel plate.
Then, 5 pl of a test compound in the presence of 2.5% DMSO was
‘added to each well. To this mixture was added 10 pl of 100
HUM ATP to initiate the kinase reaction. Final mixture consists
of 0.1 ng Src, a test compound, 0.25% DMSO, 10 pM ATP in the

" Src¢ kinase assay buffer (50 mM4Hepes (pH 7.4), 10 mM MgCl,,

0.125% BSA) . The mixture was incubated for 45 min at RT with
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Eee3 nplN" \N7 47 (1 H62 (4H) 7 . ., S, mM. , . N"a-t3 aFi
3-4399. 5157A400(CDCI 3) d 1.37-1.70 (4H m, 1.59 (3H, t, J = 7.3 Hz),
1.73-1. 83vQb1/8348%), 1.87-1.97 (1 H m, 3.48-3.57 (3H mPCBEBM/@3I5SH, n),
3.95 (3H, s), 3.96-4.15 (31-1, m, 7.00 (1 H d, J =08.4 Hz), 7.47 (1 H,
t, J =0.6 H), 7.64 (4H m. 56 WO 01/83485 PCT/ EPO1/ 04357 3-5sn
343.451A344(CDC13) d 1.43 (6H, d, J = 6.0 Hz), CH 31.59 (3H, t, J = 7.3Hz),
3.51 (2H, q, J =7.3Hz), 3.81 (1 H mM, 3.95 (3H, s) 701 (1 HNd J 8 2 H7Y
a gentle shaking, and the reaction was terminated by washing the

wells. To detect the phosphorylation of His-Zeta, 100 pl of

antibody solution with europium-labeled 4G10 was added and

time-resolved fluorescence was measured as mentioned above.

[The measurement of Hexosaminidase release from RBL-2H3 cellg]

RBL-2H3 cells were maintained in minimum essential

medium supplemented by 15% FCS, penicillin G sodium (100

units/ml), and streptomycin suifate (100 units/ml). Thirty

two thousand (3.2 x 10%) cells were seeded in each well of 96

well plate and cultured for more than 24 hr in the presence

of 0.3 pg/ml of anti-dinitrophenol (DNP) monoclonal mouse IgE

(SPE-7: Sigma-Aldrich Corp., St. Louis, MO). After the gentle

washing of the wells with PIPES buffer (25 mM PIPES, 125 mM

NaCl, 2.7 mM KC1, 5.6 mM glucose, 1 mM CaCl,, 0.1% BSA, pH 7.4),

cells were treated with a test compound (45 pl) in the presence

of 0.3% DMSO for 15 min at 37°C and then stimulated with 5 pl

of DNP-conjugated bovine serum albumin (DNP-BSA, Sigma-

Aldrich) with the concentration of 0.1 png/ml for further 45

min at 37°C. The supernatant (20 pl) was recovered and

incubated with equal volume of 1 mM p-nitrophenyl-fR-D-

glucosaminidase in 0.1 M sodium citrate (pH 4.5) for 1 hr at

37°C to detect the amount of released hexosaminidase. The

reaction of hexosaminidase was terminated by the addition of

~ 200 pl of 0.1 M Na,CO,/0.1 M NaHCO, (pH 10) and the absorbance

at OD,, was measured to determine the amount of release of
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, 0, =.2), . a{3(1H t, J-= 06Hz)762(4Hn')NI\0
3-6383.5163B384(CDCI3) d 1.35 (4H, n), 1.62 (7H, m), 1.85 (2H m), 2.07
(2H, ), vB0BOseH, ¢, J = 7.3Hz), 3.95 (3H Ni ols), 5. 1BCURPhUGEY57 4.29 (1
H m, 7.00 (L H d, J =8.4 Hz), 7.47 (1 s), 0 7.64 (4H, m). 6
3-7343. 4073A344(CDCI3) d 1.58 (3H, t, J = 7.3 Hz), L2.35 (3H, s), 3.51 (2H,
g, J =7.3 Hz), 3.94 (3H, s), 7.14 (1 H, d, J=84H) N7 (-N750 (1 Ht J
0O7H., .0 |, N =. 2),

hexosaminidase.
[Passive cutaneous anaphylaxis (PCA) test in rats]

6 Weeks o0ld male Wistar rats were sensitized
intradermally (i.d.) on their shaved backs with 50 upl of 0.1
ng/ml mouse anti-DNP IgE monoclonal antibody (SPE-7) under a
light anesthesia. After 24 hours, the rats were challenged
intravenously with 1 ml of saline containing 0.6 mg DNP-BSA
(30) (LSL CO., LTD) and 0.005 g of Evans blue. Compounds were
injected intraperitoneally (i.p.) 0.5 hr prior to antigen
injection. Rats without the sensitization, challenge, and
compound treatment were used for a blank (control) and rats
with sensitization, challenge and vehicle treatment were used
to determine a value without inhibition. Thirty min after the
challenge, the rats were killed, and the skin of the back was
removed. Evans blue dye in the skin was extracted in formamide
overnight at 63°C. Then an absorbance at 620 nm was measured
to obtain the optical density of the leaked dye.

Percent inhibition of PCA with a compound was calculated
as follows:

% inhibition = {(mean vehicle value - sample value)/ (mean
vehicle value - mean control value)} x 100
[Anaphylactic bronchoconstriction in rats]

é Weeks old 4ma1e Wistar rats were sensitized

" intravenously (i.v.) with 10 Hg mouse anti-DNP IgE, SPE-7, and

1 days later, the rats were challenged intravenously with 0.3
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.69 (4H m. a-~ 0 o-:-'-a-6 3-8371.4615B372(CDCI3) d 1.35 (6H, d, J

I\ 7

= 7.0 H), 1.59 (3H, t, J = 7.3 Hz), 2.89 (1 H, quint, J = 7.0 Hz), 3.50
(2H, q, WeoMs¥ss 07.3 Hz), 3.92 (3H, s), 7.12 (1 H, d, JPEeT/8P@/Hzy7, 7.50
(LH t, J =0.7 H), 7.62-7.74 (4H, n). 0 CF~ 3-9372.4491B373(CDC 3) d
1.24 (3H t, J =7.1 Hz), 1.58 (3H, t, J = 7.3 Hz), 3.35 (2H, quint, J =
6.6 Hz), 3.50 (2H, q, J = ~' 7.3 Hz), 3.95 (3H, s), 5.06 (1 H broad t),
7.14 (1 H d, J =8.4H), 7.50 (1H d, J =0.7 H), 7.69 (4H, nm). 57 WO
01/ 83485 PCT/ EPOL/ 04357 erN (CDCI3) d 1.59 (3H, t, J = 7.3 Hz), N o0-o0-~
3.24 (3HmlIshf 3a3inE2Epngaiding71353md CONBYOSA506B380Hd); ahe3dhedHa S),

7.41 (1H, d, J = 0o-s-a 8.4 Hz), 7.52 (1 H d, J =0.6 Hz), 07.51-7.71 (4H,
m. 3-113EXM06@ABREA( A0 Bingd k., 59. 1 3HaANG, gdl FarliBe HA)0, mg Bkl i(.2H,) .q, J =
7.3 Hz), 3.93 (3H, Ns), 3.96 (3H, s), 7.24 (1 H d, J = NN8.4 Hz), 7.51
(1 H d, the thathdn) wabk e3dnhlhilbHted, fdr=3rQiFzZral 7r86pidHtion (2 ml /
stroke, 70 strokes / min). Pulmonary inflation pressure (PIP)
was recorded thruogh a side-arm of cannula connected to
pressure transducer. Change in PIP reflect change of both
resistance and compliance of the lungs. To evaluate the drugs,
each drug was given i.v. 5 min before challenge.
In vitro test results are shown in the tables of the
Examples below. The data corresponds to the compounds as
yielded by solid phase synthesis and thus to levels of purity
of about 40 to 90%. For practical reasons, the compounds are
grouped in four classes of activity as follows:
IC=A < 0.5uM < B <2 uM < C < 10 uM < D
The compounds of the present invention also show

excellent selectivity, and strong activity in vivo assays.

EXAMPLES
The present invention will be described in detail below
in the form of examples, but they should by no means be construed
as defining the metes and bounds of the present invention.
In the examples below, all quantitative data, if not
stated otherwise, relate to percentages by weight. The mass
" determinations were carried out by MAT95 (Finnigan MAT).

(Example 1)
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om, 7.75 (1 H d, J =1.9 Hz). 0&0' a3 3-12S"372.4491C373(CDCI 3) d 1.57 (3H,
t, J =7.3 H), 3.02 (3H, s), 3.14 (3H, s), 3.52 (2H, N \Ng, J = 7.3 Hz),
3.96 (3HwW@p1/88@8V6 N(1 H, d, J =8.4 Hz), 7.47 (1 H, t, JPET/BP@/(H3y7,
7.60-7.70 (4H, m. al (Exanple 4) As a starting nmaterial

3- hydr oxy- 4- net hoxy* benzonitrile was prepared. First, a m xture of

3- hydr oxy- 4- net hoxy benzal dehyde (25g, 164.3mmvol ), hydroxyl am ne

hydrochl oride (13.7g, 197.2mmol), and acetic acid sodiumsalt (27g,
328.6mml) in acetic acid (200m) was refluxed overnight. After cooling,
the acetic acid was evaporated under reduqgg, pressure. Water was added to

t he reS| and t desulting preC|p|&éI§/ S cobhﬁgted by filtration. The
crude pr recr éﬂ%% y met hoxy benzonitrile.
(23. 54q, 960 WO 0178 PCT/EP01/04357 with the use of this

nitrile conpound &Me according to the procedife OM& is sinmilar to that of
Exanple 3, followi ng conpounds shown in Table 4 bel ow were prepared. 59 WO
01/ 83485 Tabl e Tb RCHoERGH/R43F7 diX.s N1 SIRUCT YRBOE! GlidAGkriowi)t M n

gradeMSNWVR 4- 1S391. 4956B392(CDCI 3) d 1.52 (3H, t, J = 7.3 Hz), 3.40 (2H, q,

J = 7.3 Hp RI96 {BH789¢ wal7addE 8)BufiOQ1(dMHindhedarel. 270N, 7.31 (1
H d, J=7.6 H), 7.38 (2H, t, J =7.4 Hz), 7.47 (3H, m, 7.56 (1 H, s),

7.63 (1 H3ghol) ovlr?, 15‘-2mﬁqHZAcetZ©1§thﬂ-lé| (suls ég, 460mi8)) in THF
4- 2ha301. 3697A302(CDCI 3) d 1.57 (3H, t, Hz)

(20mn)wasaddedtoijuaLDA(thhlumdllsopropylamlde)solution
over 15 min. to create a white precipitate. The resulting
mixture was stirred for 30 min at -782C and was then treated
with a solution of 3,4-dimethoxybenzonitrile (50g, 306mmol)
in THF (200ml). The resulting mixture was stirred at -78°C
for 20 min., and then allowed to slowly warm to room temperature
to afford a clear orange solution. The solution was stirred
at room temperature overnight. Water (300ml) was added to the
reaction mixture. The solution was partially concentrated
under reduced pressure, and then separated between water and
CH,Cl,. The organic phase was washed with brine and dried over
Na,SO,. Concentrated under reduced pressure to give the crude
product which was purified by recrystalization from MeOH. Two

crops were obtained. (total 50.0g, 80% yield)

S
Ng e N'JLNH |
VKC[O—Me . JSL . HzN)\/K@['O—Me
=M HoN~ ~NH,

O—-Me

To a solution of sodium ethoxide in ethanol [prepared

from sodium (11.3g, 490mmol) and ethanol (240ml)] was added
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S t 3.52(2H q, J =7.3 Hz), 3.96 (3H, Ls), 5.81 (1 H s), 6.96 (1 H, d,
J=85H) N7 (N47 (L Ht J =06 H) . CH , ., N\7.58-7.64 (3H,
M), 7.69WQoHsEy J = 2.1 Hz). 4-3Sha343.451A344(CDCI 3) dPATABIN®BBET d, J
=6.0 Hz), t1.59 (3H, t, J = 7.3 Hz), 3.51 (2H, q, J = 7.3 Hz), 3.92 (3H,
s), 4.63 (1 Huint N \NHCI =60H) 698 (1 Hd, q, ., ., ,

thiourea (28.0g, 367mmol) and alpha cinnamonitrile (50g,
245mmol) . The resulting mixture was heated under reflux4
overnight. The mixture was cooled to room temperature and
diluted with water (300ml), and then neutralized with 1N HC1.
The resulting precipitate was filtered and washed with water

and then THF. (64g, quant.)

g
J i
NZN ' N)\
™ O—Me I _
HzN)\)\@[ + GC,HJ — H N/‘V\@[O Me
O—Me '

O—Me
To a solution of iodoethane (75.6g, 485mmol) and 4-
amino-6- (3, 4~dimethoxyphenyl) -2-mercapto-pyrimidine (63.8g,
242mmol) in DMSO (560ml) was added a saturated agqueous NaHCO,
solution (270ml). The reaction mixture was stirred at room
temperature overnight. The mixture was diluted with water
(400ml) and the precipitate was filtered to give the desired

product. (51.3g, 73%)

CH,
g
S
PN 2
N °N
| . -Me NJ§N
HNT 0 Me + ? — E —
2 Me~ )\/Br NMKCEO Me
8]
O—Me

O—Me

A solution of 4-amino-6-(3,4-dimethoxyphenyl)-2-
" (ethylthio)pyrimidine (25.7g, 880mmol) and bromoacetaldehyde

dimethyl acetal (29.8g, 1760mmol) in water (500ml) and THF
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NJ = 8.4 Hz), 7.47 (L H s), 7.63-7.71 'er(4H, m. 4-4s
CFt 383. 5163B384(CDC13) d 1.34 (4H, m), 1.57 (5H, m), 1.87 (2H, m, 2.11

(2H, ™, v@owsa@gsH g, J = 7.3 Hz), 3.92 (3H, s) 4 30 (1 HPGI/EPNM3® 98 (1 H
dJ =, N ., , 84H), 7.47 (L H s), 7.63 (3H, m, O7.72 (1 H d, J
= 2.1 Hz). 4-5399.5157B400(CDCI3) d 1.40-1.71 (5H, n), 1.78 (1L H ), 1.93
(1 H nm, 3.52 (3H, Onm), 3.83 (1H, m), 3.92 (3H, s), NF-3.99-4.18 (3H m,
6.96 (1H, d, J = 8.4 Hz), 7.47 (1 H t, J = 0.6 H), 07.63 (2H, n), 7.66 (1
H dd, J =2.1, 8.4 Hz), 7.72 (1 H d, J = 2.1 Hz). 60 WD 01/83485

PCT/ EPOL/ (M85Y) w®378ea73d ABRAEEDCEI) ud DVASI(IRME + , Thes i uts) ,was 58 ( 3H,
t, J =7.3H), 3.51 (2H, q, J = 7.3Hz), 3.63 (2H, q, J = 7.0 Hz), 3.87 (2H,
t. J = 5.®ddd B 98on3temseTatuLs. ( ZFhe pretipifatdmps 6id8efdd dnd, J =
8.4 Hz), 7.47 (1 H, s), 7.63 (2H,

washed with water and MeOH. The product was isolated as the
HBr salt and was wused for the next reaction without
neutralization. (25.0g, 78%, Molecular weight: 315.3968)
With the wuse of other commercially available
benzonitriles as substitutes for the 3,4~
dimethoxybenzonitrile, and according to the procedure that is
similar to that described above, following compounds shown in
Table 1 below were prepared. IC;, classes defined above are

listed in the tables.
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s), 7.67 (1 H dd, J =20, 84 H), 7.73 (1 H d, J =2.0 Hz).
4- 7snCF6343. 4073A344(CDCI3) d 1.56 (3H, t, J = 7.3 Hz), 2.37 (3H, s), 3.51
(2H, q, Weows®dsiz), 3.90 (3H, s), 7.04 (1 H d, J = 8 6 PEI/EPN/UB477 48 (1H
t J=06H) ., ., , ., N.62(2H m, 7.77 (1 H d, J =2.2 O Hz),
7.93 (1 H dd, J =2.2, 8.6 Hz). -dt 4-85S"" 1CH3372.4491A373(CDCI 3) d 1.25
(3H t, J =7.1 H), 1.56 (3H, t, J =7.3 Hz), 35 (2H o0 "~3 quint J = 6 6
Hz) ., , , . Ni N'3.51(2H q, J = 7.3 Hz), 3.92 "er(3H, s), 5.07 (1 H,
broad t), 07.05 (1 H d, J =8.6 Hz), 7.47 (1 H, s), 7.63 (2H, m, 7.82 (1
H d, J =22 1le7. 192 (1 H,
Ex. No. MOLSTRUCTURE OLWEIGH1Activity grade| MS NMR
1-1 o 3734338 B 374 [.(DMSO d-6) 1.52 (3H,1,J = 7.1
A Hz), 3.53 (2H, q, J = 7.1 Hz), 3.82
P (3H, 5), 3.86 (3H, ), 3.88 (3H, 5),
ne® 7 O, 7.10 (1H, d, J = 87 Hz), 7.78-7.83
o 0 (2H, m), 8.00 (1H,5), 8.27 (1H, s)
H,
1-2 A~ 286.3579 [ 287 |(DMSO d-6) 1.49 (3H,t, J =7.2
s Hz), 3.52 (2H, q, J = 7.2 Hz), 3.93
N (3H, s), 6.95 (1H, d, 4 = 8.7 Hz),
| 7.71 (1H, d, J = 1.1 Hz), 7.83 (1H,
a2 s),8.01 (1H, s), 8.47 (1H, dd), 9.03
| (1H,d,J=2.3Hz)
7y
CH,
1-3 PN 299.3538 B (CDCI3) d 1.57 (3H, 1, J = 7.3 Hz),
- § O 3.51 (2H, q, J = 7.3 Hz), 6.04 (2H,
N /kN s),6.91 (1H, d, J =8.1 Hz), 7.47

(/\ (1H, d, J = 0.6 Hz), 7.56-7.6 (4H,
Nék)\@[O m).
)

1-4 CH 301.3697 ND
S

CH,

ey

|
O
O
/
HC
o}
|
HC

N
1-5 s\ 285.3703 B 286

o
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dd, J = 2.2, 8,6 Hz). 4-9s7379.4596B380(CDCI3) d 1.57 (3H, t, J .3 Hz),
-6 3.22 (3H, s), 3.52 (2H, g, J = 7.3 L Hz), 3.97 (3H, s), 7. 09( H d, J
= 8 6 HzZWQ01/8848¥ N 0=s=051 (1Hs) 7 80 (1Hs) . , . , , PCI/EPOI/43® (1 H,
d, J =8.2H), 814 (1 H 0 s), 8.29 (1 H s). At 4-10s~
no' 372.4491B373(CDbCI3) d 1.57 (3H, t, J =7.3 Hz), HI13.04 (3, s), 3.17
(3H, s), 3.52 (2H, g, J = 7.3 Hz), 3.91 (3H, s), 7.05 N~ /(1 H d, J =8.6
Hz), 7.47 (1 H s), \7.64 (2H broad d), 7.79 (1H d, J = 2.2 Hz). 7.93
(1h, dd, Bqgeq2—8-f Ho) 61 50 AIH85PETHEPOH- 4357 Exanpte—5)—(
J
(/\NKN
0
[
HC
1-7 jﬂ: 387.4609 388  |(DMSO-d6) 1.34 (3H, 1, J= 7.1 Hz),
1.52 (3H, 1, J =7.2 Hz), 3.53 (2H,
N gq,d=7.2 Hz), 3.83 (3H, s), 3.88
no o A A - (3H, 5), 4.34 (2H, g, J = 7.1 Hz),
! o 7.09(1H, d, J = 8.4 Hz), 7.76-7.82
© (2H,m), 7.99 (1H, s), 8.23 (1H, 5)
1-8 H, 329.4239 A 330 [(DMSO-d6) 1.50 (3H, t, J = 7.2 Hz),
SJ 2.36 (3H, ), 3.50 (2H, ¢, J = 7.2
)\N Hz), 3.82 (3H, s), 3.87 (3H, 5), 7.07
N (1H,d, J =9.0 Hz), 7.52 (1H, s),
A 7.52 (1H, s), 7.76-7.79 (2H, m),
7.84 (1H, s)
1-9 315.3968 316  |(DMSO-d6) 1.47 (3H, t, J = 7.2 Hz),
J 3.47 (2H, q, J = 7.3 Hz), 3.85 (3H,
$ s), 3.94 (3H, 5), 6.69-6.73 (2H, m),
v o 7.67 (1H, d, J = 1.4 Hz), 7.77 (1H,
Py s), 7.92 (1H, s), 8.13 (1H, dd)
1-10 H, 339.3416 340  |(DMSO-d6) 1.50 (3H, t, J = 7.3 Hz),
S) 3.53 (2H, q, J =7.3 Hz), 7.50 (1H,
: d,J =8.1 Hz), 7.75 (1H, s), 7.86
| X (1H, 5), 8.08 (1H, 5), 8.31-8.36 (2H,
AL m)
(o]
F/i\F
F
1-11 *H, 269.3709 (DMSO-d6) 1.50 (3H, t, J = 7.3 Hz),
) 2.37(3H,s), 352 (2H,q,J=7.3
S Hz), 7.32 (2H, d,J = 8.1 Hz), 7.70
)\N (1H, s), 7.81 (1H, 8), 7.95 (1H,9),
| N . 8.10(2H, d, J =82 H2)
0
oH,
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A m xture of 4-(5-Ethylsulfanyl-imdazo[1, 2-

c]pyrimdin-7-yl)-2-nmethoxyphenol
process oWOBxsaIpd e 3, 1- brono-2-chl oroethane (0.62m,

(750ny, 2.49mmvol ) obtai ned

in the

7. BCERO1Y04357d CS2CO3

(2.43g, 7.47mmol) in acetone (25m ) was refluxed for 3h. After cooling to
roomtenperature, the mxture was poured into water and extracted with
Et OAc. The organic extract was dried over MgSO4, concentrated in vacuo
and the residue was purlfl ed by coI um chrorrat ography to give
7 [4 (2 e 'CLIIU ) OIICLII)\ yril-= 'UL ul Z
2-¢]pyri (8051, 88% . éw‘iﬁgm utBl)on h‘? g‘% 15@;‘@*% y"fﬁpxy)
- 3- met hoxy- enyl p=5- et hyl su fanyl -ijm dazo| 1, 2 c] M), |75@
2. 2mol ) was stijrred at [1002C gp{g{m@ Fhsfr
cool i ng I he m xtlure was pour ed8|3r31p2ha dl NaCH
solutionfand ¢ H2C12. The conbi phed drgani c extract wap dried
over MyS ih vacuo.| 62 WO 0f1/ 83485 PCT/ EP01/ 04357 [The
crude pr ¢duct col um chromatography to give
5- Et hyl sdil f anyfl - 7- [ 3- net héky- B- (2- nor|phol i n- 4}yl - hoxy)
phenyl ] - i'i':_°l 'u[ 2= L.] Pyt —rdin 65 o _'1"‘76 Mo | n 5274
Mass spe tiron”etry: Activ t)g/T%ér?gde: 1H NI\/%% ( éHUt} t, J
= 7.3 Hz 2. 6 1.6 Hz),| 2.88 (2H, 6136 t]lngz (2H,
= 6.0 Hz) , 6. B. 4 Hz) |, 7.48(1H 52236 m).
According to t at is si|milar to|that | descri beé above
foll ow ng cony Tabl e 5 |bel ow were priepared. 63 WO 01/B3485
Tabl e 5 PCT/EH MO STRUCTUREQLVFFI GHAC i vity gr adelVGNVR
5- 1428. 554D2M429( 13) d 1.59( (3#9379 J = 7.3| Hz), [2.05 (2H, quint, P = 6.8
Hz), 2.48 (4H| t, R;4.5 Hz)] 2.56 (]2H, t, J| =
I ]
A
S
HaC)
1-15 N 255.3438
[
I ]
BN
s” N
Hsc)
1-16 271.278
N
(Y
N | Clea
PN o
HO” TN
?
CH,
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7.1 Hz), 3.51 (2H, q, J = 7.3 Hz), 3.72 (4H, t, J = 4.6 Hz), 3.96 (3H s),
4.17 (2H, t, J = 6.6 Hz), 7.00 (1 H d, J =8.4 Hz), 7.48 (1 H s), 7.61
5-2414. STACOES) d 1.04 (6H t, J = 7.1 Hz), 1.59 (3H PCTEPELASY Hz),
2.01 (2H quint, J = 6.9 Hz), 2.49-2.67 (6H m, 3.51 (2H g, J = 7.3 Hz),
3.96 (3H, s), 4.15 (2H, t, J =6.6 Hz), 7.01 (1 H d, J =8.3 Hz), 7.47 (1
H, s), 7.60-7.68 (4H, n). 5-3416.5432A(CDCI3) d 1.59 (3H, t, J = 7.3 Hz),
2.07 (2H, quint, J = 6.6 Hz), 2.32 (3H, s), 2.60 (2H, t, J = 5.3 Hz), 2.68
(2H, t, J = 7.1 Hz), 3.51 (2H, q, J = 7.3 cl~tHz), 3.63 (2H t, J = 5.3
Hz). 3.96Exemple)2)4. 15 (2H, t, J = 6.4 Hz), 6.98 (L H d, J = 8.3 Hz),
7.47 (1 H s), 7.61-7.68 (4H, m). 5-4SIN441.5969B(CDCI3) d 1.59 (3H, t, J
7.3 Hz), 2.08 (2H, qWiish, Fhe gugeHzpf 233BefBpxyPpnzeni¢rileo (2od n,
3.51 (2H, q, J = 7.3 Hz), 3.93 (3H, s), 4.18 (2H, t, J = 6.8 Hz), 6.97 (1
H d, J acgosdinp, to 4¥h¢lsEmidpr DBTequBs mch@;t ®4 Wropl 83485

PCT/ EPO1/ 04357 5-5455. 6237B(CDCI3) d 1.56 (3H, t, J = 7.3 Hz), 1.73 (1 H,
m, 3.515¢EEhydsul fanyl3 THz)3 -1@:tdloxgHernsy]) Aimdg2¢{112-J = O t9.0 Hz),
6.97 (1 H d, J =8.6 Hz), At7.47 (1 H s), 7.62-7.68 (4H, .

5- 65" a426]158YBIADCIe wak 48chad2d9H, n), 2.08 (2H, quint, J = 6.8 Hz),
2.42 (4H, broad s), 2.53 (2H, broad t), 3.51

CH,

7 J

S

0
N7 TN

NN + HO-—!SI—CI —_— “
l Il N o
= = o (0] N CH,
N CH, o
Y,
S~—Cl
I

Then to 5 ml of chlorosulfonic acid was added 5-
Ethylsulfanyl-7-(3-methoxyphenyl)-imidazo[l,2-
cl)pyrimidine (200mg, 0.70mmol). The mixture was stirred at
room temperature overnight. The reaction mixture was added
slowly to ice water. Extraction was carried out with CH,C1,.
The organic layer was washed with brine and dried over MgSO,.
The organic layer was then concentrated to give' 4-(5-
Ethylsulfanyl-imidazo[l,2-c¢c]lpyrimidin-7y1l)-2-methoxy-

benzenesulfonyl chloride(201lmg, 75%).

CH, CH,
J >
NN N N)§N

e O —C

~ / ~

N N

177]
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(2H, g, J = 7.3 Hz), 3.94 (3H, s), 4.18 (2H, t, J = 6.8 Hz), 6.97 (1 H d,
J =8.3H), 7.47 (1 H s), 7.60- 7.69 (4H, n). 5-7G 426.582A(CDCI3) d
1.46-1. 63VQ 983489, 2.10 (2H, broad quint), 2.46-2.56 (6H, POT/EP@EE3sT), 3.51
(2H, g, J 7.3 Hz), \ 3.95 (3H, s), 4.16 (2H, t, J = 6.8 ~ Hz), 7.01 (1 H,
d, J =8.3 Hz), 7.47 (1H, d, J = 0.7 Hz),7.60-7.67 (4H, n). 5-8s"
441.5969A(CDCI3) d 1.58 (3H, t, J = 7.3 Hz), CF~ 2.05 (2H, quint, J = 6.8
Hz), 2.31 (3H, s), 2.48-2.63 (10H, m, 3.51 (2H, q, J = 7.3 Hz), 3.94 (3H,

s), 4.16 (2H, t, J 6.8 Hz), 7.00 (1H, d, J = 8.3 Hz), 7.47 (1 H, s),
7.60- 7.68 (4HA m) .s8198441n62128 CDCE3) SdELhF8 s3any l-Imidaz® [Hz R~ 2. 03
(2H, quint, J =6.8 Hz), 2.58 2Ht J 71 H266 277 8H( , , =\ 0. .
clpyrimidin-7yl) -2-methoxy-benzenesulfonyl chloride (200mg,
0.52mmol) and piperidine (89mg, 1.04mmol) in CH,Cl,: MeOH (2:1,
5ml) . was stirred overnight at room temperature. Water was
added to the reaction mixture and extraction was carried out
with CH,Cl,. The combined organic layer was washed with brine
and dried over Na,S0,. The organic layer was concentrated to
give the crude product of 5-Ethylsulfanyl-7-[3-methoxy-4-
(piperidine-1-sulfonyl)-phenyl]limidazo[l,2-clpyrimidine
which was purified by preparative thin layer chromatography
(45mg, 20%).
Molecular weight: 432.5667
Activity grade: C-D
'H-NMR (DMSO d-6) 1.21-1.40 (6H, m), 1.39 (3H, t, J =
7.2 Hz), 2.80-2.83 (4H, m), 3.37 (2H, g, J = 7.2 Hz),
3.88 (3H, s), 7.13 (1H, d, J = 2.6 Hz), 7.21 (1H, 4dd),
7.50 (1H, s), 7.75 (1H, 4, 0 = 1.1 Hz), 7.88-7.91 (2H,
m)
According to the procedure that is similar to that
described above, following compounds shown in Table 2 below

were prepared. IC, classes defined above are listed in the

tables.
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z), . -
6.8 Hz),

Hz) ,
3.51 (2H, q,
(1 H d, J

m,

'7.00 (1 H d, J
5-10444. 6PORBEURCIZ) d 1.59 (3H,
2.60 2H t J 7 /mar,

J=7.3 He),

3.51 (2H q, J =7

1 H265 27

8.3 Hz), 7.
t, J =7
78

3 Hz)
8(
H (

, 3.95
1 H s),
.3 Hz),

(3H, s),
7.60-7.67 (4H,

4.14 (2H,

N~z), . - . (

3.93 |

= 8.9 Hz),

7.48 (1 H,

~(3H, s),
s),

4.17 (2H,
7.60-7.65 (4H, .

t,

J
65

= 6.8 Hz),

Table 2

2-1

461.609 B

462

(DMSO-d6) 151 (3H, 1, d = 7.2 Ha),
2.38 (2H, 1, J = 6.1 Hz), 2.63 (3H,5),
3.08-3.11 (4H, m), 341-3.58 (4H, m),
7.59 (1H, d, J =8.1 Hz), 7.75 (1H, 5),
7.87 (1H, 5), 8.12 (1H, 5), 8.37 (1H,
dd), 8.61 (1H, s)

408.5013 A

409

(DMSO-d6) 1.51 (3H, t, J = 7.2 Hz),
2.80-2.91 (2H, m), 3.38 (2H, g, J = 6.3
Hz), 3.52 (2H, q, J = 7.2 Hz), 3.98 (3H,
5), 4.64 (1H,1, J = 5.6 Hz), 7.17 (1H,
br), 7.36 (1H, d, J = 8.8 Hz), 7.72 (1H,
d,J=14Hz),7.84 (1H, ), 7.99 (1H,
s), 8.42 (1H, dd)

477.6084 A

478

(DMSO-d6) 1.51 (3H,t,J=7.2
Hz), 2.38 (2H, t, J =6.2 Hz),
2.43-2.51 (4H, m), 3.11-3.16
(4H, m), 3.42-3.54 (4H, m),
3.97 (3H, 5); 4.35 (1H, 1, J = 5.4
Hz), 7.39 (1H, d, J = 8.9 Hz),
7.72(1H,d,d= 1.4 Hz), 7.84
(1H, s), 8.01 (1H, s), 8.42-8.47
(1H, dd), 8.61 (1H, d, J = 2.4
Hz\

493.6731 B

494

(DMSO-d6) 1.49 (3H, t, J = 7.2 Hz),
2.40 (2H, 1, J = 6.0 Hz), 2.48-2.54 (4H,
m), 3.25-8.30 (4H, m), 3.42-3.54 (4H,
m), 4.34 (1H, 1, J= 5.4 Hz), 7.76 (1H,
d, J = 1.3 Hz), 7.88-7.91 (2H, m}), 8.16
(1H, ), 8.48-8.52 (1H, dd), 8.69 (1H,
d,J=1.8H2)

392.502 A

393

(DMSO-d6) 1.51 (3H, t, J=7.2
Hz), 2.63 (3H, s), 2.92 (2H, q, J
=5.9Hz), 3.40 (2H, q, J =5.8
Hz), 3.54 (2H, q, J = 7.2 Hz),
4,69 (1H,t, J =5.6 Hz), 7.53
(1H, d, J = 8.0 Hz), 7.74-7.79
(2H, m), 7.87 (1H, s), 8.07 (1H,
s), 8.29-8.33 (1H, m), 8.67 (1H,
s)

52

t,

m .
2.06 (2HPCT/EPOIQ43T = 6.8
\

6.

J

98



WO 01/ 83485 PCT/ EP01/ 04357 5-11Spey428.5542B(CDCI3) d 1.59 (3H, t, J =7.3
Hz), 2.08 (2H, quint, J = 6.8 Hz) 2 049 (4H broad s) 258, . , , . (2H t,
J = 7.1 MO p1/S&R48a (2H, g, J = 7.3 Hz), 3.72 (4H, t, J = 4prd1/HR()1/0435792 ( 3H,
s), 4.20 (2H, t, J 6.8 Hz), 6.98 (1 H d, J =8.9 Hz), 7.47 (1 H s),
7.63-7.67 (4H, m. 5 12s”a414.5274B(CDCI 3) d 1. 58 (3H, t, J =7.3 Hz), 2.63
(4H, broad s), 2.90 (2H, t, J =6.0 Hz), 3.51 (2H, q, J = 7.3 Hz), "3.75
(4H, t, J 47Hz)393(3H s)427(2Ht,J:60Hz)698

(1HdJ_ 7 A7(1 d 1= 6 Hz) 7R’)77ﬂ//I-L
] )

5- 135" a4po? %(L)ag'A'(m rio,'j“’d“l o PARE8 G 7 3435' ié%g; 4?6?*2 (oH, m,
715 '

.’»

— M\)II

2.54 (2H ) = 1 Hz), 3.00 (2H, proad d)|{3 51 J ngz , a,

A\ 7.3 (1H, dd), 752 1H s),7.75 (1H,
l d,J = 1.1 Hz), 7.88-7.92 (2H, m)

S

2.7 o, 364.4484] CD 365 |(DMSO d-6) 1.38 (3H, t, J = 7.1 Hz),
J 3.39 (2H, q, J = 7.2 Hz), 3.87 (3H,s),
$ 7.11 (1H,d, J = 2.6 Hz), 7.13-7.19

(3H, m), 759 (1H, ), 7.75 (1H, d, J =

ENAN 1.1 Hz), 7.87 (1H, 5), 8.00 (1H, d, J =
W o, 8.7 Hz)
LN |

28 )ct 4355705 C-D 436 |(DMSO d-6) 1.39 (3H, t, J = 7.4 Hz),
2.05 (6H), 2.26 (2H, 1, J = 6.8 Hz),

N 2.80 (2H, t, J = 6.8 Hz), 3.88 (3H,9),
1 7.13-19 (3H, m), 7.56 (1H, ), 7.76
0 Mg (1H, 8), 7.94 (1H, d, J = 8.7 Hz)

o 4475815] CD 448 |(DMSO d-6) 1.40 (3H, t, J = 7.2 Fiz),
J 2.78-2.81 (4H, m), 3.89 (3H, 5), 7.16
(1H, d, J = 2.6 Hz), 7.22 (1H, dd), 7.52
) (1H,5), 7.76 (1H,d , J = 1.1 Hz), 7.86-
A 7.94 (2H, m)
g

3.85 (3H, ), 7.14 (1H, d, J = 2.6 Hz),
7.21 (1H, dd), 7.49 (1H, s), 7.78 (1H,
5), 7.88-7.94 (2H, m), 12.32 (1H, br)

2-10 Sjn 4765756 C-D 477 |(DMSO d-6) 1.39 (3H, 1, J = 7.2 Hz),
AN
¥
(o]
I
]

2-11 464.5646 Cc-D 465 |(DMSO d-6) 1.13 (3H,t, J =7.2
Hz), 1.38 (3H, t, J = 7.2 Hz),
2.36 (2H, t, J = 6.8 Hz), 2.75-
2.95 (2H, m), 3.38 (2H, q, J =
7.2 Hz), 3.89 (3H, s), 4.00 (2H,
q,J=7.1Hz),7.11 (1H,d, J =
2.6 Hz), 7.19 (1H, dd), 7.33
(1H, br), 7.52 (1H, s), 7.75 (1H,
d,J = 1.5 Hz), 7.86-7.94 (2H,
m)
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Hz), 3.94 (3H, s), 4.16 (2H, q, J = 6.8 Hz), 5.24 (1 H, broad s), 5.43 (1
H, broad s), 6.99 (1 H d, J =8.3 Hz), 7.47 (1 H d, J =0.7 Hz),
7.60-7.65WQ41B348) . 5- 140 442. 581A(CDClI 3), 1.16(3H, s), 1praBEBH/04337, J
1.59(2H, t, J=7.5Hz), 1.92(2H, t, J s~ 10 "6H2 86 H=. z), rd. (2, s),
2.88(2H, s), 3.48(3H, d, J=3.8Hz), 3.72(2H, n), 3.96(3H, s), 4.23(2H t,
J=6.0Hz), 7.00(1 H, d, J=8.3Hz), 7.48(1 H, s), 7.64(4H, m (Exanple 6) Ow
Ove OH OH 66 WD 01/83485 PCT/ EP01/ 04357 To
7- (3, 4- D net hoxy- phenyl ) -5-et hyl sul fanyl - i m dazo[1, 2-c] pyri mdine (1.1g,
3.5muol ) (ExamdA@ B ) 25nml) at 0C, was added dropwi se 1M solution of BBr3 in
CH2C12 (25nml, 25.0mwl) . The reaction mxture was stirred at 02C for 15
nmn and then at noByireRpeBandite oAl trile MRRLoye YWesmh&EN ircool ed
using ice bath and ice-water was added, the precipitate

acetone (200ml) were added K,CO, (55.6g, 402mmol) and benzyl

chloride (23.2ml, éOlmmol). The resulting reaction mixture
was refluxed overnight. After cooling to room temperature,
acetone was removed by evaporation under reduced pressure and
the residue was recrystallized to obtain 4-benzyloxy-3-
methoxy-benzonitrile (28.5g, 88%). Then, according to the

similar procedure of Example 1, 7-(4-Benzyloxy-3-methoxy-

phenyl)-5-ethylsulfanyl-imidazo[l,2-¢c]pyrimidine was
prepared.

87 oH, 87 cH,

X, 1

Next, to 7-(4-Benzyloxy-3-methoxy-phenyl)-5-
ethylsulfanyl-imidazo[l,2-c¢]pyrimidine (5.0g, 12.77mmol)
were added TFA (5ml) and thioanisole (2ml). The resulting
reaction mixture was stirred at room temperature overnight.
Ice water was added and the resulting preéipitate was collected
by filtration. The crude product of 4~ (5-Ethylsulfanyl-
imidazo(1l, 2-clpyrimidin-7-yl)-2-methoxyphenol was suspended
in CH,Cl, and used in the next reaction without further

purification. (3.4g, 88%)
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was collected by filtration and then suspended in CH2Cl2 to give

4- (5- Et hyl sul fanyl -i m dazo[ 1, 2-c] pyrim di n-7-yl)-benzene- 1,2-diol. (875ny,
87% To wWQBv&EuBy| sul fanyl -i m dazo[ 1, 2-c] pyri m di n-7-yl) - POEERP&ME3Y, 2- di ol
(86.2 ng, 0.3 mmol) in DM (2 m) were added ethyl bromde (112 I, 1. 5
mml ) and K2CG3 (290 ng, 2. 1 mmol) . The reaction mxture was stirred at
about 502C overnight. After cooling to roomtenperature, it was poured
into water and extracted with EtOQAc . The conbi ned organi c extract was
dried over MgSOand concentrated in vacuo. The residue was purified by
preparative thin |ayeg~sgiomatography to gisvecH,

7- (3, 4-Di et hoxy- phen -5 et hyl sul f anyl nﬂgﬁzo[l 2 c]pyr.imdine (39.1ng,
yield 36% . Accor o the prGC'erd'crre (lﬁt s S|gllar to that descri ed
above, follow ng c oy i n Tabl\e Wer e 67 WO 01/ 83485
prepared. Table 6 PCT/EP 57 Ex. No. NCLST HE%?E&WEJGHACt'V'tY
gradeMsNVR 6- 1343. 4489A344( 13) d 1.46-1.61 (9H 351 (2H, q, J =7.3

Hz), 4.16 (2H, 1(s- P A 1 H, d
' % 5 1y (7 4’]%61(% I_({B éizva;d@ulfﬂargﬂli %;'i,dapzoEJl'Z G%Ppﬁimlm&h@—ﬁ%(

6- 2s431. d 0 5 =7.0
2242 SRR (o (g g 00E) b bt g 1

7.02 (1 8. , d. oJ a7 7 3H,
7.72 21 )E& ‘gf’eghlélz.ezwil) e%é%ru((gdjlzs?%ﬂ?%(ﬁ pand 6§<6@O %Mm m

7.3's G(L45mmol). The reactionmixture was stirredat 502C overnight.

After cooling to room temperature, the mixture was poured into
water and extracted with EtOAc. The combined organic extract
was dried over MgSO,, concentrated in vacuo and purified by .
preparative thin layer chromatography to give the desired
product. (24.6mg, 43.5%)

Molecular weight: 373.4774

Mass spectrometry: 374

Activity grade: A

‘H-NMR: (CDC13) d 1.25 (3H, t, J = 7.0 Hz), 1.59 (3H,

t, J = 7.3Hz), 3.51 (2H, q, J = 7.3Hz), 3.62 (2H, a4, J

=7.0 Hz), 3.86 (2H, t, J =5.2 Hz), 3.96 (3H, s), 4.25

(2H, t, J =5.2 Hz), 7.02 (1H, 4, J = 8.4 Hz), 7.47 (1H,

t, J =0.6 Hz), 7.65 (4H, m).

According to the procedure that is similar to that of
Example 3, following compounds shown in Table 3 below wére

prepared. IC,, classes defined above are listed in the tables.
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for t Hz),
7.62 (1 H dd, J e6bN
8. 15 Wabl/sdey J
, O //OCH OS-C

4- Hydr oxy- 3- met hoxy- benzonitrile (89g,

s),

3.58 (2H, q,

J

added 130ni of triethylam ne

presence

stirred for
m xt ure was wa8hbdedi t h a saturated NaHCO3

(300mL) .

of a

1h at 0C,

7.

3 Hz),

F F PCT/ EPO1/ 04357 NC,
0. 60mol )

6.92 Exampl-~(1 H, d, J
=2.2,8.3Hz),7.70(1H,d,J=2.2 NN/ \ CHHz),
2.2, 10.7 Hz). CH 68 WO 01/ 83485 ( Er@mRP&/0A357NC,
, OV To a sol ution of
in 1000m of CH2Cl12 was

= 8.3
7.

and triflic chloride (125g, 0.79nvol)
catal yti c anmount of Dimethyl am nopyridine at 0C. After being

the reaction was quenched with water.
sol ution(300m ) and brine

The re

Hz) ,
87 (1 H,

AN

in the

action

crude m
NC, , Owe
for 2h.

reduced

with 3N
| ayer, t
| ayer wa

OF NA_I’}_II'\ Lo/ WS dri o ok cm o'\rl coRcent+at arl The
EKe PSS SR GRE AIQLWEIGE ctnwtwm MO ¢ bor o OMR .
_I-.I)?A]HTvvaouc_\Jlu %2 M—%\ AL LA S La at+en—NC +
C [ udej‘ﬂf | at e ¢ ITDI phol i pe was heated at [120C
Af t er [coolsing to roon terrper at ure, mprphol [ ne was renoved ynder
pr esstir he resi duel was dijuted 69| WO 01 83485 PCT/ EPO1/ 04357
HC1 (2 ft OAc| (300mL). After|separption of the aqudous
he or ¢a °was gextractpd with BN HC1l| The conbi ned aduous
5 basi difion of 6N NaCOH
0" o,
32 341.4351 A
L
~
N O
o\
33 o 421.5221 B 422 |(CDCI3) d 1.59 (3H, , J = 7.3Hz),
3.50 (2H, g, J = 7.3Hz), 3.81 (3H,
A s), 3.98 (3H, s), 5.15 (2H, s), 6.87-
Y 6.93 (2H, m), 6.99 (1H,d, J = 8.5
Hz), 7.29 (1H, d, J = 8.6 Hz), 7.39
O/\©x (1H, d, J = 8.6 Hz), 7.47 (s, 1H),
| 7.57-7.69 (m, 4H).
H,
material A~ 301.3697 A 302 |(CDCI3) d 1.59 (3H, t, J = 7.3Hz),
for S O 3.51 (2H, g, J = 7.3Hz), 3.99 (3H,
Exampl NJ§N s),5.81 (1H, s), 7.02 (1H, d, J =
e3 (/\/ P 8.9 Hz), 7.47 (1H, s), 7.62 (4H, m).
NW\%
oH
3-4 oy 399.5157 A 400  |(CDCI3) d 1.37-1.70 (4H, m), 1.59
. (3H,t, J= 7.3 Hz), 1.73-1.82 (1H,
JAON m), 1.87-1.97 (1H, m), 3.48-3.57
A (3H, m), 3.81 (1H, m), 3.95 (3H, 5),
3.96-4.15 (3H, m), 7.00 (1H, d, J =
» 8.4 Hz), 7.47 (1H, 1, J = 0.6 Hz),
7.64 (4H, m).
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solution and then extracted with Et OAc. The conbined organic |ayer was
washed with brine (300nl), dried over MJSO4 and concentrated. The crude
product we@of/si48Fated on silica. The filtrate was concenPCHERU/ @B t he
residue was recrytallized fromether to give

3- Met hoxy- 4- nor phol i n- 4-yl -benzonitrile (39g, 30% as a white solid. Wth
the use of 3-Methoxy-4-norpholin-4-yl benzonitrile, and according to the
procedure that is simlar to that of Exanple 1 above,

5- Et hyl sulfanyl 7- (3- met hoxy-

4- mor pholl i B-54-|yl - pheryl ) -1 m dazog4s &1L pyAl m di nas DO & epased J - BBhgqul ar
wei ght : 370.4768 EESS?“@pectr metry: B71 Actilvity grsage;t JA 7.skh N¥ReHGIDC13
7.67-7.63 (m |4 60 (s, 1H), 7.48| (s, 1H), 7.01{mHz) 81 (18m)Db%s EHHz) ,
3.97 (s, {3H, [3 9 4H, JH4 7.6 Hz), 3.51 (|q, 2HsJ=G1(le,2 Idz)t) 73171E (t,
2H, J= 7.6 Ha) J= 12. 3| Hz) 70 WO 01/ 8 5= 0Hz), ERO A, ot 337
(Exanpl e|8) ~|\ H 2N' ~CO2Ht + + B 2SO4 N' |v -COH|{Sodi um (3.92g, 0.1nol)
was di ss¢lved |in 150 m of et hlanol . Ethyl cygnoacetjate (17.5g, 0.15nmgl)
and thiourea (|12. 8¢, Hg)c )| were apdded and |t he mixture was ref |uxgd for
2h. Afte codling to rodm tenperature, 30 m |of wafer was added. Diethyl

sul fate zg.69g, 0.1 m)l) was adag;]m@@, FOORY T ENPERAT WCECIFAH3s {TEm), 1.0FAL 1| oNn

m xture ywas rgf qu or 15 min. After cooling to ,gqrggqgﬁrmgroa&”r"g tthe
reaction|m xtdr concent rated in | vacuo. The re 356%,@@57%@)@9!%& i zed

from wat ¢r/ Me( the pgroduct [(13g, 509 as de)\ehd & sysadoi@; m),Hod NPh
H2N v - QH OTf To a df 6- Ani ho- 2- et hyl sul f gy b-upwn haYi7dy AHA)
7.64 (4H, m).

C>~

3-7 N 343.4073 A 344  |(CDCI3) d 1.58 (3H, t, J = 7.3 Hz),
J\ CH, 2.35(3H, s), 8.51 (2H,q,J=7.3
/NNy Hz),3.94 (3H,s), 7.14 (1H,d, J =
C 8.4 Hz), 7.50 (1H, t, J = 0.7 Hz),
7 O.
N o, 7.69 (4H, m).
6]
Ao
3-8 Ny 371.4615 B 372 |(CDCI3) d 1.35 (6H, d, J = 7.0 Hz),
1.59 (3H, t, J = 7.3 Hz), 2.89 (1H,

quint, = 7.0 Hz), 3.50 (2H, g, J =

/ ~
A~ oL 7.3Hz), 3.92 (3H, s), 7.12 (1H, d, J
o =8.3Hz), 7.50 (1H, 1, J = 0.7 Ha),
7.62-7.74 (4H, m).

39 ~ay 372.4491 B 373 |(CDCI3) d 1.24 (3H, t,J = 7.1 Hz),
1.58 (3H, t, J= 7.3 Hz), 3.35 (2H,
quint, J = 6.6 Hz}, 3.50 (2H, q, J =

B . 7.3 Hz), 3.95 (3H, 5), 5.06 (1H,
. broadt), 7.14 (1H, d, J = 8.4 Hz),
4 j\N 7,50 (1H, d, J = 0.7 Hz), 7.69 (4H,
o /\0"3 m).
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of (1.1g, 6.42mmol) in 3 mM of THE was added NaH (0.23g, 9.64mvpl) at 0 C
After 15 mn. at 0 C, N phenyltrifluronmethane sul fonam de (3.4g, 9.64muol)
was addedvo ol/sa8s eacti on m xture was stirred at 0 C for 1péar/apa/masmed to
roomtenperature. After 3 h, the reaction m xture was 71 WO 01/ 83485

PCT/ EPOL/ 04357 quenched with 0.5 ml of water and concentrated in vacuo. The
resi due was purified by colum chromatography to give the product (1.7 g,
7% as a white solid. j H3 S OIf NH2 OH | b" OH NH2 Am xture of trif

| ate (100ny, 0.33mmol) , aryl boronic acid (63ng, 0.46muol),

tri-o-tolyl phosphine (24ng, 0.08mmol), Pd2(dba)3 (34 ng, 0.03mmvl) and
cesium carbonate (183ng, 0. 56mmol) in dioxane (5m ) was degassed with
vigorous stirring and filled with Ar atnosphere he mxture was ated to

80 C fof ¥'U4y. C@/Ola@d to ropra/P4wSer at Bre, |t &0 m‘%@%‘b‘-%ﬁ't’dﬁ-&%d with
30 m of |CHC13 andl filtered through f Celite|pad. Pré&EHS) $31(%H %
concentrated 4 R¥ residue fwas pur{fied by| prep#Padio@s 'IZrFWH %der

chr omat ogr aphy coppl ed product (40ng, 4‘?‘%752 h\| N Meo
Br H2N MpO 9H3 NH2 7 L/ 88485 PCJ/ EP01/ 04357 A|'mi%tif'e"
am nopyr i m di ne (20ny, 09t£)ﬁ8ﬁ”kral ) -and
3-11 2N 359.4067 A 360 |(CDCI3)d 1.59 (3H, t, J = 7.3 Hz),
)\N s 351 (2H, q, J = 7.3 Hz), 3.93 (3H,
JaS s), 3.96 (3H, s), 7.24 (1H,d, J =
A X 8.4Hz), 7.51 (1H,d, J = 0.7 Ha),
o, 7.63 (1H, d, J = 1.9 Hz), 7.66 (2H,

m), 7.75 (1H, d, J = 1.9 Hz).

O
312 PN 372.4491 C 373 |(CDCI3)d 1.57 (3H, t, J = 7.3 Hz),
N)\ o4 3.02 (3H, s), 3.14 (3H, s), 3.52 (2H,
(/\ N q, J=7.3Hz), 3.96 (3H, ), 6.96
A (1H, d, J = 8.4 Hz), 7.47 (TH, 1, J =

0.6 Hz), 7.60-7.70 (4H, m).

(Example 4)
As a starting material, 3-hydroxy-4-methoxy '
benzonitrile was prepared.
First, a mixture of 3-hydroxy-4-methoxy benzaldehyde
(25g, 164 .3mmol), hydroxylamine hydrochloride (13.7g,
197 .2mmol) , and acetic acid sodium salt (27g, 328.6mmol) in
acetic acid (200ml) was refluxed overnight. After copling,'
the acetic acid was evaporated under reduced pressure. Water
was added to the residue and the resulting precipitate was
"collected by filtration. The crude product was recrystalized

to give 3-hydroxy-4-methoxy benzonitrile. (23.54g, 96%)
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di et hyl bronvacetal (27ng, 0.16mmol) in 1, 4-di oxane/water (4m/Im) was
refluxed for 1 day. The reaction m xture was concentrated, and the residue
was di |l utvedowsbs 5 ml of HeOH The mi xture was treated w POT/KRGOR3Z72ny) and
di i sopropyl ethylamine (0.5ml). The m xture was filtered and the filtrate
was concentrated. The residue was purified by preparative thin |ayer
chromat ography to give 3-(5-

Et hyl sul fanyl -i m dazo[ 1, 2-c] pyri m di n-7-yl)-phenyl am ne (7nmg, 32%.

Mol ecul ar wei ght: 270.3586 WMass spectronetry: 271 Activity grade: A

1H NVR CDC13 7nh6f with Hide usé. &8 thd.s A rdFelodhd®Ing abHhdccdsdidl) , 7. 39
(d, 1H, J=8.0 Hz) , 7.33 (t, 1H, J= 1.9 Hz) , 7.19 (t, 1H, J= 7.8 Hz),
6.97 (ddiolthe proéeBiurt Shd€ s sBn¥at o Shalldf ERadB16®, BHl1dwidg3 Hz),
1.49 (t, 3H, J= 7.3 Hz According to the procedure that is simlar to that
descri bed abave sf ahlogw NG M@de%élméﬁwgﬁé “edel ow were prepared.
73 WD 01/83485 Tabl e 8 PCT/ EP01/ 04357 Ex. No. STRUCTUREOLVEI GHAct i vity

gr adeMSNWR 8- 1sn285. 3703B286CDCI 3 7.72-7.66 (m 4H), 7.50 (s, 1 H), 7.40
(t, 1 H J=7.9 H), 6.97 (dd, 1H J= 8.3, 2.4 Hz), 3.90 (s, 3H 3 52 2H),

. (gq, , J= 7.3 Hz), 1.58 (t, 3H, J= 7.3 Hz) 8-2256.3314C257CDCI3 9.35 (s, 1
Hy, 8.65 (dd, 1 H,
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4.8,1.4 Hz), 8.33 (dd, 1 H J=7.9, 1.8 Hz), 7.77 (s, 1 H), 7.70 (s, N
H, 7.54 (s, 1 H, 7.43 (dd, 1 H J= 8.0, 4.9 Hz), 3.53 (g, 2H, J= 7.4

- G

1
1. 58vQ01/sBB5 J= 7.3 Hz) 8-3q-{261.3696B262CDCl 3 7. 63PCTEPM/H3s7]= 1.3
7.61 J(d, 1 H J=1.1 Hz), 7.57 (s, 1 H, s 7.60 (d, 1 H J= 0.6 Hz),

9 (dd, s N\NL H J=5.0, 1.0 Hz), 7.12 (dd, 1 H J= 5.0, 3.7 Hz), 3.48

(q, 2H, J= 7.3 N/ IHz), 1.57 (t, 3H, J= 7.3 Hz n 8-5S 261. 3719B262CDCl 3
.98 (d, 1 H J=1.0 Hz), 7.63 i C(s,1 H, 7.61 (d, 1 H J= 1.0 Hz), t

CN -~N7.54 (s, 1 H), 7.48 (s, 1 H), 7.41 (dd, 1 H J= 4.9, 1.9 Hz), 3.50

(g, 2H J= N7.3 bz) rablerdt, 3H =7.3 Hz) / S 74 V\DOl/83485

Hz)
Hz)
7.3

PCT/ EPOL/-04357-CDCl 3899 (t_ = 2 0 Hz) s:: 35 Sna (dd H 1= 7.9,
1.0 Hz), |B*-H2 (SMOQS@LETgﬁg_g&QW |GHAC“V7W9F§0| d M 1= 1 Wﬂ-lﬂ 7.d6
CINJ, N Ot *T1[H a=@. 0 Hz), [.86%] 1 By, 3 38 ((POUREELI=asHE " 1 61
(t, 3H | Hz 291| 3247C p292cDCl 3 7. 933 gg“(zq S);g;*?}fgq% 2.2
Hz), 8.3 0 Hz),|S =

asz 7.31 (1H,d, J = 7.6 Hz),

7.38 (2H, t, J = 7.4 Hz), 7.47 (3H,
m), 7.56 (1H, s), 7.63 (1H, dd, J =

2.2,12.6 Hz), 7.67 (1H, d, J = 2.0

Hz).
42 N 301.3697 A 302 |(CDCI3)d 1.57 (3H, t, J = 7.3 Hz),
1 o 352 (2H, q, J = 7.3 Hz), 3.96 (3H,
JN s), 5.81 (1H, ), 6.96 (1H, d, J =
C o 8.5 Hz), 7.47 (1H, 1, J = 0.6 Hz),
N \F 7.58-7.64 (3H, m), 7.69 (1H, d, J =
2.1 Hz).
O/CHa
43 o~ 343 451 A 344 |(CDCI3)d 1.43 (6H, d, J =6.0 Hz),
i O, 159 (3H, t, J = 7.3 Hz), 3.51 (2H,
Ny q,J=7.3Hz),3.92 (3H, 5), 4.63

o,
N
</: 1/ (1H, quint, J = 6.0 Hz), 6.98 (1H, d,
N~ N\ J=8.4Hz), 7.47 (1H, s), 7.63-7.71
. H, (4H, m).

; 383.5163 B 384 |(CDCI3) d 1.34 (4H, m), 1.57 (5H,

4-4 AN
m), 1.87 (2H, m), 2.1 (2H, m),
351 (2H, g, J = 7.3 Hz), 3.92 (3H,

A !
_ s), 4.30 (1H, m), 6.98 (1H, d, J =
N~ \F 8.4 Hz), 7.47 (1H, s), 7.63 (3H, m),
o 7.72(1H, d,J =2.1 Hz).
45 ~ 399.5157 B 400 |(CDCI3)d 1.40-1.71 (5H, m), 1.78
NiN (1H, m), 1.93 (1H, m), 3.52 (3H,
X o m), 3.83 (1H, m), 3.92 (3H, 5)

/ r
C 2 3.99-4.18 (3H, m), 6.96 (1H, d, J =
8.4 Hz), 7.47 (1H, 1, J = 0.6 Hz),
s 7.63 (2H, m), 7.66 (1H, dd, J = 2.1,

8.4 Hz),7.72 (1H,d, J= 2.1 Hz).
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7.68 (s, 1 H), 7.66 (s,

H) 7.51 (s, ~' ~NL H), 7.25 (q, 1 H J= 8.8
Hz), 3.52 F(q, 2H J= 7.3 Hz
1

), 1.58 (t, 3H, J=\ 7.4 Hz) i F 8-8lal
- ~330. 366%0CDE38s 7. 95 (d, H J= 8.2 sJHz), 7.59- 7.30 (PCT/BP)1/0435702 (s, 1
H, 6.96 (d, 1 H J=5.6 Hz), 3.97 (s, 3H), 3.33 (g, Ni 0.2H, J=7.2 Hz),
1.58 (t, 3H . _0oJ= 7.3 Hz) Il O (Preparation of internediates I) ~j'H3 S
HBr ~ N NOM NO-M 0-M To a solution of 7-(3,4-di net hoxyphenyl)-5-

ethylthioim dazo[ 1,2-c])pyrimdi ne (25.5g, 64mmol) (prepared in Exanple 1)
in MeOH (500M ) was added—aguous— solution (2N 135ml  270mml) and t he

resul tinh BI it cai\mjas heat ed 3&‘?167@? refAl ux|ové n %ﬁm) dl'h%'s(?'éém’fl g

m xture pas c enper at ure and S. p Gntrated
precipifate thafl ener Z) washed
CT/ EPO1f 04357 wifth wafel g 5 Thi s

under repuced
N~ NL D-M ]
pot assi um sal { 393 3H s)429(2HtJ_
5.2 Hz), 6.98 (d, 1H,J=8.4
Hz), 7.47 (1H, s), 7.63 (2H,
s), 7.67 (1H, dd, J = 2.0, 8.4
Hz), 7.73 (1H,d, J = 2.0 Hz).

47 N 343.4073 A 344 |(CDCI3) d 1.56 (31, t, J = 7.3 Hz),
o 2,37 (3H, ), 351 (2H, g, J = 7.3
/NN OY% Hz), 3.90 (3H, s), 7.04 (1H, d, J =
CN P ) 8.6 Hz), 7.48 (1H,t, J = 0.6 Hz),
N 7,62 (2H, m), 7.77 (1H, d, J = 2.2
o Hz), 7.93 (1H, dd, J = 2.2, 8.6 Hz).
4-8 o, 372.4491 A 373 |(CDCI3)d 1.25 (3H, 1, J = 7.1
Hz), 1.56 (8H, t, J = 7.3 Hz),
(/\N)\\l O A 3.35 (2H, quint, J = 6.6 Hz),
T\ 351 (2H, q, J = 7.3 Hz), 3.92
(8H, s), 5.07 (1H, broad 1),
o™ 7.05 (1H, d, J = 8.6 Hz), 7.47

(1H, s), 7.63 (2H, m), 7.82
(1H, d, J=2.2 Hz), 7.92 (1H,
dd,J=2.2, 8,6 Hz).

4-9 N 379.4596 B 380 |(CDCI3)d 1.57 (3H, 1, = 7.3 Ha),
1 B 3.22 (3H, s), 352 (2H, q, J=7.3
NN o=t-0 Hz), 3.97 (3H, 8), 7.09 (1H, d, J =

N
(/: [ 8.6 Hz), 7.51 (1H, 5), 7.80 (1H, s),
N N\F 7.98 (1H, d, J = 8.2 Hz), 8.14 (1H,
O/G‘IS S), 8.29 (1 H, S).

4-10 AN 372.4491|B 373 |(CDCI3)d 1.57 (3H,1, J = 7.3 Hz),

7O . T 3.04 (3H, 5), 3.17 (3H, 5), 352 (2H,
</\N X Y”\ms q,J=7.3 Hz), 3.91 (3H, §), 7.05 -
S (1H, d, J = 8.6 Hz), 7.47 (1H, 5),
7.64 (2H, broad d), 7.79 (1H, d, J =
J\)\Qifc“a 2.2 Hz), 7.93 (1h, dd, J =2.2, 8.6
' Hz).
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in water and the suspension was neutralized with INHCL to obtain the free
(non-salt) formof the product. The precipitate was collected and washed
wi t h wat avoangB48hen MeOH, and then dried in vacuo. (13g,PCHEPOIAH3SIN N \, 1
, 1 OM OM OM O M A solution of 5-hydroxy-7-(3, 4-di net hoxyphenyl) -

i mdazo[1, 2-c] pyrimdine (44g, 162mml) and POC13 (500g) was heated under
ref lux for 4 hr. The reaction m xture was concentrated in vacuo, followed
by the addition of ice-water. The solid was collected by filtration. The
solid was then suspended in water and washed wi th saturated NaHCO3

sol uti on.(ExBapleolg)ected solid was dried in vacuo (479, 92% . Wth the use
of various conpounds obtained by the sane nethod as any of Exanples 1-8 or
by the simlar nmethod to any of Exanples 1-8 above, various

i m dazopyrim dine isfecaedi ates having varisgtenC- 7 substituents can be
prepared. (Prep apgon of intermdiates II)J\CI NLNC C OM OM 76 WO
01/ 83485 PCT/ EPOY/ 43 To the solution éf\ -bronoveratrole (27.8, 128mmol)
in 160nl of dry edH,75mL of n-NG ¢Hn sol ution in hexane
(1. 59M within 30m n. 70C under Ar with st |r}g>/c|The resulting white
slurry was stirred at -70C f8r I hr. The solution 4-di chl oropyri m di ne
(14.99g, 100mml) in 50m dry THF was added to the slurry at -30C under Ar

with stirring awthi, 399 The resyltng $0h Wi ¢ S ;stiidyed 1at, - 30C for
| h then OC for 45m n. The reaction was (quencgg %ﬁl\% lso t?tzl%(c)tn ‘0f acetic

acid (6. 4yl HHEm| )7 apd YWl gL  HoREMP! t750mg, 2.49mmol) obtained

in the process of Example 3, l-bromo-2-chloroethane (0.62ml,

7 .47mmol) and CS,CO, (2.43g, 7.47mmol) in acetone (25ml) was
refiuxed for 3h. After cooling to room temperature, the
mixture was poured into water and extracted with.EtOAc. The
organic extract was dried over MgSO,, concentrated in vacuo
and the residue was purified by column chromatography to give
7-[4-(2-Chloro-ethoxy)~-3-methoxy-phenyl]-5-ethylsulfanyl-

imidazo[l,2-c]pyrimidine (805mg, 88%).

S/\ N
17 1o
/NN N \N
| 2
/\/C| (\O
O O’\/N\)

Then a solution of 7-[4-(2-Chloro-ethoxy)-3-methoxy-
phenyl]-5-ethylsulfanyl-imidazo[l,2-c]pyrimidine (800mg,
2.2mmol) in morpholine (10ml) was stirred at 100°C overnight.
After cooling to room temperature, the mixture was péured into

" adilute NaOH solution and extracted with CH,C1l,. The combined

organic extract was dried over MgSO, and concentrated in vacuo.

62



in THF. The m xture was stirred at roomtenperature for 5mn, cooled to
0C, and treated with the solution of DDQ (2, 3-

di chl or ov80 61/848y ano- p- benzoqui none, 22.7g, 100nmol) i n 3PCi/EP@f04339F. The

m xture was stirred at roomtenperature for 10 mn, cooled to OC, treated
wi th 40nml of 3M sodi um hydroxi de aqueous solution and stirred at OC for
10m n, 300nl of ethyl acetate was added to the m xture, the organic |ayer
was separated, and dried with MgSO4. After the sol vent was evaporated, the
resi due was purified by colum chromat ography (Ethyl acetate / Hexane 1:4)
to give trhe ¢uredk ot odldt8@as $hrd%ieChy MNPIMNcOr-MRaHANrYphGlto Yive - Y +
NH2ZNH2 -01 N Ove O Me v~OWve 77 WO 01/83485 PCT/ EPO1/ 04357 To 45ml

anhydr ous -y @razun € 98 -dded- b thhe M OfB-morpholin-4-yl-ethoxy) -

6- ( 3, 4- di net hoxy- phenyl)-pyrimdine (7g, 24.55mvl) at 0C and the

resul ti ngrghivaht iwald=0w [siqw%&&r&m@él [geshhd or718Pm n. The slight

yel l ow precipitate was collected by filtration. The crude product was
purified by cohgmgcuqlg&o%i%qftqp@i4(_@%/ Hex/ Met hanol 2:1:0.1) to give the
product (3.9g, 56.6%. C 'L NH2ZN~-N HOM OM OM OM

[ 2- Chl or 0- 6- ( udsdi aphxphenyl )epyrim din-4-yI1]- hydrazine (1123ng,
4mol ) was added to 10m of formc acid and the mxture was stirred at 85C
overni ght, theapesuliting. yeld.oy solution was poured into 50m of ice water
with stirring. The

'H-NMR: (CDC1l3) 4 1.59 (3H, t, J

Il

7.3 Hz), 2.61 (4H,
t, J=4.6 Hz), 2.88 (2H, t, J = 6.0 Hz), 3.51 (2H, q,
J=7.3Hz), 3.75 (4H, t, J=4.6 Hz), 3.96 (3H, s), 4.23
(2H, £, J=6.0Hz), 6.99 (1H, d, 0 =8.4 Hz), 7.48 (1H,
s), 7.61-7.68 (4H, m).

According to the procedure that is similar to that
described above, following compounds shown in Table 5 below

were prepared.
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precipitate was collected by filtration and washed with water and et hanol
to give product (1010ng, 92.7%. C NN~-NO M O M n-I AA c)-Me The
suspensi o0 01/88485 - ( 3, 4- di net hoxyphenyl ) - PCT/EP01/04357
[1,2,4]triazolo[1,5-c]pyrimdin-5-o0l (1010ng, 3.71lmmol) in 78 WO 01/ 83485
PCT/ EPO1/ 04357 10m phosphorus oxychl oride and N, N-diethylaniline (0.5m)
was heated at 120C for 3h. The phosphorus oxychl ori de was evaporated at
vacuum and the residue was added to the m xture of 20mlL of crush ice and
15ml of saturated NaHCO3 aqueous solution. The mixture was extracted with
2x150nt et hyl Tatdteatte -and the conbi ned extract was dried with MySO4. The

sol vent S—e\ ad . at _vacinimito nrn uc as lid
paggl WPLRTRUGTURE, IOLWEIGHIGIVgiadel nlls dis o ‘

(850nmg, - DL S RS Lain e

met hod a.sgyof Exanpl es 1-8 ‘f‘@ﬁ?theﬁi | [ar et ’ anpl es

1- 8 above, var Z%J%\‘ triazol opyi mding internedi até C-7

substitugents ¢4n b pared. | (Exanple 9) The m xt - (3, 4-
di me t hoxyphenyY) 7] o[ 1] 2 -c ]| pyrimdine (1 ( ( ,
1- (4-f 1l uprophenyl)p \pe. PHCL (5%. 69ng, (. 22mmg 7? J 66 700

di i sopropyl et hyl am ne ( 85. , 0.66nmol) in |3l of dJ 19 1%5 stirred
at 90C for 3h, and cool ed t0 foom t¢nperaturle. To fg obt al ned tjure,
3m of i¢e watler was added, f{he produced whijte sollid was coll ect ed by

filtratipn, 4dnd dried to give the pure prodyct (56nmg, 64.6% of 7-
(3, 4-D nmet baxyp ) - 5-T4- (4{TTaaespphenw ) pifper azi|opdis) d 1.04 (6H, 1, J = 7.1 Ha),
yl]-imdazo[ 1,2- p rimdine. |79 WO 1/ 83485 |PCT/ EP8(3043573 @) b1 4, H H, Cl
C-l- LI]1 quint, J = 6.9 Hz), 2.49-2.67 (6H,
m}, 3.51 (2H, g, J =7.3 Hz), 3.96
(3H, s), 4.15 (2H, 1, J =6.6 Hz),

kﬂ 7.01 (1H, d, J = 8.3 Hz), 7.47 (1H,

8), 7.60-7.68 (4H, m).

\

5-3 416.5432 A {CDCI3)d 1.59 (8H,1,J=7.3
Hz), 2.07 (2H, quint, J = 6.6
Hz), 2.32 (3H, s), 2.60 (2H, t,
J=5.3Hz),2.68 (2H,t, J =
7.1Hz),351(2H,q,J=7.3
Hz), 3.63 (2H, t, J = 5.3 Hz),
3.96 (3H, s), 4.15 (2H, t, J =
6.4 Hz),6.98 (1H,d, J =8.3
Hz), 7.47 (1H, s), 7.61-7.68
(4H, m).

441.5969 B (CDCI3) d 1.59 (3H, t, J = 7.3 Hz),
2.08 (2H, quint, J = 6.8 Hz), 2.35
(3H, s), 2.40-2.60 (10, m), 3.51
NS (2H, q, 4 =7.3Hz),3.93 (3H, s),
418 (2H, 1, J = 6.8 Hz), 6.97 (1H,
d, J=8.6 Hz), 7.47 (1H, s), 7.62-
7.68 (4H, m).

"

#B

bg._.

5-4

>y
<
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Mol ecul ar wei ght: 433.4846 O-Me O-Me Mass spectronetry: 434 Activity grade
C. (Exanple 10) The m xture of 5-chloro-7-(3, 4-dinethoxyphenyl) -

i m dazo[ WQou33eg3i m di ne (57.94ny, 0.2mmol), 4- am nonet hpCPYPIIdi4BEY
(23.79ng, 0.22mmol), and diisopropylethylamne (38.78, 0.3mmol) in
2-propanol was stirred at 90C for 20h, and cooled to roomtenperature. The
sol vent was evaporated, and 5m of ice water was added. Then the resulting
product was extracted with 2xl Om of ethyl acetate. The conbi ned extract

was dri ed—gverM3SOA—Then—t solvent was— t her
was addegl. : 1‘%/9592%7 ||e§ted by filP'?%‘i”cﬁWHﬁd deiiad to
give pu 599 of [[7-(3, 4-di neth ﬁ Jqf‘J 73

i m dazol I pyridi n{4-yl met Ryl -am'g )

PCT/ EPO1 cul ar wei ght 361. 4031 74 ) ’try 362
Activity b of any of thelinter es and
accordin At Is silmlar tq that |of Exarrpl e 9 or {10,
foll ow n Shown TN [aogssh| DEr @W WBT € P ka1 9|W_ 83485
Table 9 PCT/ EP01/04357 Ex. MOL STRUCTUREMOLWVEI GH] émnyji%%[é@@NSNNR

9- 170383 454B3¢4 JF| CA o / 448. 4827449 Nlbroadss), 2,53 (2H, broad t, 3,51

é\/K@C’\/\%
0/0*3

(2H, g, J =7.3 Hz), 3.94 (3H, 5),
418 (2H,1,J = 6.8 Hz), 6.97 (1H,
d, J =8.3 Hz), 7.47 (1H, s), 7.60-
7.69 (4H, m).

57 ~ 426.582 A (CDCI3) d 1.46-1.62 (9H, m), 2.10
(\NLN {2H, broad quint), 2.46-2.56 (6H,
4 A o broad m), 3.51 (2H, q, J 7.3 Hz),
”J\/k[:[ o 3.95 (3H, 5), 4.16 (2H, t, J = 6.8
OMO Hz), 7.01 (1H, d, J = 8.3 Hz), 7.47
(1H, d, J = 0.7 Hz),7.60-7.67 (4H,
m).
5-8 o~ 441.5969 A (CDCI3) d 1.58 (3H, t, J = 7.3 Ha),
M 2,05 (2H, quint, J = 6.8 Hz), 2.31
A (3H, 5), 2.48-2.63 (10H, m), 3.51
(2H, g, =7.3Hz), 3.94 (3H, s),
°/\/\NOK% 4.16 (2H, 1, J = 6.8 Hz), 7.00 (1H,
d,J =8.3Hz), 7.47 (1H, 5), 7.60-
7.68 (4H, m).
59 N 4446212 A (CDCI3) d 1.58 (3H, t, J = 7.3 Ha),
X, 2.03 (2H, quint, J = 6.8 Hz), 2.58
OO0 . (2H,1,J = 7.1 Hz), 2.66-2.77 (8H,
“;\/k@[ o m), 351 (2H, q, J = 7.3 Hz), 3.95
0™ (3H, s), 4.14 (2H,1, J = 6.8 Hz),
7.00 (1H, d, J = 8.3 Hz), 7.48 (1H,
s), 7.60-7.67 (4H, m).
5-10 4446212 B (CDCI3) d 1.59 (3H, 1, J = 7.3 Ha),

2.06 (2H, quint, J = 6.8 Hz), 2.60
(2H,1,J=7.1 Hz), 2.65-2.77 (8H,
m}, 3.51 (2H, q,J=7.3 Hz), 3.93
(8H, s), 417 (2H,1,J = 6.8 Hz),
6.98 (1H, d, J = 8.9 Hz), 7.48 (1H,
s), 7.60-7.65 (4H, m).
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a 9-31341.4163C342 N N 9-4344.3733B345 \at ff O ' 9-5404.4727B405 82
WO 01/ 83485 PCT/ EPOL/ 04357 9-6367.4733A'S IN Gt 0 9-7Y 341.4351A S |/

"~N la W6 o01/81385 H3C 9-8S 327.408A k N PCT/EP01/04357

428.5542

(CDCI3)d 1.59 (3H,t,J=7.3
Hz), 2.08 (2H, quint, J = 6.8
Hz), 2.49 (4H, broad s), 2.58
(2H, t, J =7.1 Hz), 3.51 (2H,
q,J=7.3Hz),3.72 (4H, t,J
=4.4 Hz), 3.92 (3H, s), 4.20
(2H, t, J = 6.8 Hz), 6.98 (1H,
d, J=8.9Hz),7.47 (1H, s),
7.63-7.67 (4H, m).

5-12 s o,

414.5274

(CDCI3) d 1.58 (3H, t, J = 7.3 Hz),
2.63 (4H, broad s), 2.90 (2H, , J =
6.0 Hz), 3.51 (2H, g, J = 7.3 Hz),
3.75 (4H, 1, J = 4.7 Hz), 3.93 (3H,
s), 4.27 (2H, 1, J =6.0 Hz), 6.98
(1H,d,J=8.2Hz), 7.47 (1H,d,J =
0.6 Hz), 7.62-7.70 (4H, m).

5'1 3 S/\Q"l_,

469.6069

(CDCI8)d 1.59 (3H,t,J=7.3
Hz), 1.61-2.22 (9H, m), 2.54
(2H, t, J=7.1 Hz), 3.00 (2H,
broad d), 3.51 (2H,q,J=7.3
Hz), 3.94 (3H, s), 4.16 (2H,
g, J =6.8 Hz), 5.24 (1H,
broad s), 5.43 (1H, broad s),
6.99 (1H, d, J = 8.8 Hz), 7.47
(1H, d,d = 0.7 Hz), 7.60-7.65
(4H, m).

5-14

442.581

(CDCI3), 1.16(3H, s), 1.18(3H, 5),
1.59(2H, 1, J=7.5Hz), 1.92(2H, 1,
J=10.6Hz), 2.86(2H, s), 2.88(2H,
5), 3.48(3H, d, J=3.8Hz), 3.72(2H,
m), 3.96(3H, s), 4.23(2H, 1,
J=6.0Hz), 7.00(1H, d, J=8.3Hz),
7.48(1H, s), 7.64(4H, m)

(Example 6)

(/\N N
N?K/K@OMG
OMe
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f V Nck
9-10360.

OO0 V S'T-CH{ 9-9" 329.4239A Gt \N N FC / ON O 11-'C

4192B 83 WO 01/ 83485 PCT/ EPOL/ 04357 9- 11N~298. 3475A cFb ~
WO 01/83485 PCT/EP01/04357

To 7-(3,4-Dimethoxy-phenyl) -5-ethylsulfanyl-
imidazo[l,2-Yc]pyrimidine (1.1g, 3.5mmol) in CH,C1l, (25ml) at
0°C, was added dropwise 1M solution of BBr,; in CH,Cl, (25ml,
25.0mmol) . The reaction mixture was stirred at 0°C for 15 min
and then at room temperature overnight. The mixture was then
cooled using ice bath and ice-water was added, the precipitate
was collected by filtration and then suspended in CH,C1, to give
4- (5-Ethylsulfanyl-imidazo[l,2~clpyrimidin-7-y1l) -benzene-

1,2-diol. (875mg, 87%)

S/\O-I3 s
1 CH,
/NN — N)§N
CH

0",

To 4-(5-Ethylsulfanyl-imidazo[l,2-c]lpyrimidin-7-y1)-
benzene-1,2-diol (86.2 mg, 0.3 mmol) in DMF (2 ml) were added
ethyl bromide (112 pul, 1.5 mmol) and X,CO, (290 mg, 2.1 mmol).
The reaction mixture was stirred at about 50°2C overnight.
After cooling to room temperature, it was poured into water
and extracted with EtOAc . The combined organic extract was
dried over MgSO, and concentrated in vacuo. The residue was
purified by preparative thin layer chromatography to give
7-(3,4-Diethoxy-phenyl)-5-ethylsulfanyl-imidazo[1,2~-
clpyrimidine (39.1lmg, yield 36%)t.

According to the procedure that is similar to that descri

ed above, following compounds shown in Table 6 below were
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N ~-NN/ / O\

)5'-'N CO\ \

I C 0 9-12N~a-t3284. 3204B "
[ 9-14/381.8247382(CDClI 3) 3.97 (3H,

| H3QO0

N N at /3 9-13C-)372.4303B N
4.06 (3H,

S),

s), 16.99WQ01/8%4881, J = 8.5 Hz), 7.17 (1 H \ d, J = 7.9 HeQT/EP013R3%F. 66 (3H,
m, i \N\7.80 (1 H d, J=1.9 H), 8.18 (1 H br), 8.32 (2H, s),
8.37-8.39 (1H, m O Lr3 9-153 77.4062378(DV5O d-6) 2.09 (3H, s), 3.76 (3H,
qs), 3.77 (3H s), 6.77-6.80 (1 H, n), CH6.99-7.14 (3H, n), 7.60-7.63 (2H,
N,Natn), 7.72 (1 H s), 856 (L H s), 9.42 (1 H, s), 9.62 (1 H, br) N"
\ all 14- 0 .
prepared.
Table 6
Ex.No.| MOLSTRUCTURE [MOLWEIGHT|Activity grade| MS NMR
6-1 JN 343.4489 A 344 |(CDCI3)d 1.46-1.61 (9H, m), 3.51
)\N & ‘ (2H, g, J = 7.3 Hz), 4.16 (2H, q, J =
é”N'\ 7.0Hz),4.21 (2H,q, = 7.0 Hz)
A 6.98 (1H, d, J = 8.5 Hz), 7.47 (1H,
N A d, J = 0.6 Hz), 7.61-7.68 (4H, m)
0" H,
6-2 N, 431.5541 B 432 |(CDCI3)d 1.24 (3H, t, J = 7.0 Hz),
M 1.25 (3H, t, J = 7.0 Hz), 1.58 (2H,
(A N q,J=7.3Hz), 351 (2H, q, J=7.3
”J\/kC(M° o, Hz), 3.63 (4H, m), 3.84 (4H, m),
o\ 4.24 (4H, m), 7.02 (1H, d, J = 8.5
Hz), 7.47 (1H, d, J = 0.6 Hz), 7.60-
7.67 (3H,m), 7.72 (1H, d, J = 2.2
Hz).
material A 287.3417 C (DMSO d-6) d 1.52 (3H,t,J=7.3
for S CH, Hz), 3.58 (2H, q, J = 7.3 Hz), 6.92
Exampl (1H,d,J=8.3Hz),7.62 (1H, dd, J
e6 (/\ N =22,8.3Hz),7.70 (1H,d, J = 2.2
N H Hz), 7.87 (1H, s), 8.15 (2H, dd, J =
2.2,10.7 Hz).
H
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9- 16363. 3819A364(DMSO d-6) 3.85 (3H, s), 3.90 (3H, s), 6.29 (1 H d, J =
7.9 Hz), 7.12 (1 H d, J = 8.3 Hz), 7.52-7.67 (2H, NLNm), 7.81-7.84 (2H,
m, 7.92wWaoHs348y, t8.58 (1 H, s), 8.62 (1 H br) N a~a CPCBEPMD4BSY 83485
PCT/ EPOL/ 04357 9-171 , 364. 3666C365(DVBO d-6) 3.78 (3H, s), 3.80 (3H s),
7.00 (1 H d, J=8.4H), 7.190- 7.23 (1 H m, 7.34-7.37 (1 H n,
N7.64-7.69 (2H, m), 7.78 (1 H, s), 7.97 (1 H d, J = 3.6 H), 855 (1 H N
| 0°s), 9.80 (1H, br),10.12 (1H br) 14- 0 1 9-18/398. 42780—D399(D|\/BO
d-6) 3.84 (3H s), 3.86 (3H s), 7.12 (1 H d, J =8.3 H), 7.52- 7.56 (1
H m, 7.82-7.91 (3H, n), 8.07 (1 H d, J =9.0 Hz), 8.32-8.35 (2H, m,

8 64-8.68 (2H n), 8. 83- N-8.86 (1H m, 10.56 (1H, s) lot Oy

9- 190439 409%p448¢PVE0 d-6) 3.83 (3H ), 3.89 (3H s), 6.36 (1 H d, J =
15.9 Hz), 7.13 Na(1 H, d, J = 15.6 Hz), 7.09 (1 H, d, J = 8.2 Hz), 7.53
(2H, d, J =8.6 Hz), j,7.77, 7.81, 7.99 (2H, d, J = 8.6 Hz), N.G&8.55 (1
H s) 0 9-200441.4256A420(DVSO d-6) 2.17 (2H, t, J = 8.3 oHz), 2.77 (2H,
t, J = 7.45 Hz), 3.83

o NC OMe
NC OMe O= i
T
+ —_—— (0]

(IRechy

OH i F F O:/,é\éFF
o)

To a solution of 4-Hydroxy-3-methoxy-benzonitrile (89g,
0.60mol) in 1000ml of CH,Cl, was added 130ml of triethylamine
and triflic chloride (125g, 0.79mol) in the presence of a
catalytic amount of Dimethylaminopyridine at 0°C. After being
stirred for 1h at 0°C, the reaction was guenched with water.
The reaction mixture was washed with a saturated NaHCO,
solution(300ml) and brine (300ml) . The organic layer was dried
over MgSO, and concentrated. The crude mixture was used for

next step without further purification.

OMe

The crude triflate in 500 ml of morpholine was heated at
~120°C for 2h. After cooling to room temperature, morpholine

was removed under reduced pressure. The residue was diluted
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o Na(3H, s), 3.87 (3H, s), 7.07 (1H, d, J "= 8.3 Hz), 7.23 (2H, d, J

Hz) ,

V,O , N Jwaw1/€485 clt 85 WO 01/ 83485 PCT/ EPOL/ 04357 9- 2247AT/BBBAAAT2
N OO 9-23"- 432.4833A433 N O CF~ Ocit 0432.4833A433 NOdt 9-250
446.5103B447 ~ 1 o (NN N-CF I N,ct

with 3N HC1l (200ml) and EtOAc (300ml). After separation of
the agqueous layer, the organic layer was extracted with 3N HC1.
The combined aguous layer was basified by addition of 6N NaOH
solution and then extracted with EtOAc. The combined organic
layer was washed with brine (300ml), dried over MgSO, and
concentrated. The crude product was filtrated on silica. The
filtrate was concentrated and the residue was recrytallized
from ether to give 3-Methoxy-4-morpholin-4-yl-benzonitrile
(39g, 30%) aé a white solid.

With the use of 3-Methoxy-4-morpholin-4-y1-
benzonitrile, and according to the procedure that is similar
to that of Example 1 above, 5-Ethylsulfanyl-7-(3-methoxy-
4-morpholin-4-vyl-phenyl)-imidazo[l, 2-clpyrimidine was
prepared.

Molecular weight: 370.4768

Mass spectrometry: 371

Activity grade: A

'H-NMR: CDC13 7.67-7.63 (m, 4H), 7.60 (s, 1H), 7.48 (s,

1), 7.01 (4, 1H, J= 15.1 Hz), 3.97 (s, 3H), 3.92 (t,

4H, J= 7.6 Hz), 3.51 (g, 2H, J= 12.2 Hz), 3.15 (t, 2H,

J= 7.6 Hz), 1.59 (t, 3H, J= 12.3 Hz)
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9-260519. 56498520 0 O 1i 'G 9-27..411.9135A412(DVBO) 3.83 (3H,s), 3,85
(3H,s), 4.95 (2H,s), 7.09 (1H, d, J=8.5Hz), 7.28-7.39 (2H ), 7.54 (1H dd,
J=1. 6Hz, WOBHENSS 7. 69-7.87 (5H,m), 8.03 (1 Hs). | / Q OCFEI/EPO1/04357

9- 28387. 4609A388(DVBO) 1. 17 (3H, t, J=7.1 Hz), 2.99 (2H, t, J=6.9Hz), 3.72
(2H, t, J=6.9Hz), 3.83 (3H s), 3.87 (3Hs), 4.10 (2H, q, J=7.1 Hz), 7.07 (1
H d, J=8.3Hz), 7.69 (1 H, d, J=1.4Hz), 7.76-7.82 (3H m, 8.00 (1H s). 86
WD 01/ 83485 PCT/ EPOL/ 04357 9- 29Ha, , g404. 4727A405 ~N L N4 - N 0~~ OcFt
9-300 340.3851C341 | 'NJ N 1141" 0 Nat O 9-31N 396. 4498B397 dCH

(Example 8)

H,

J
X

HN__NH, N
NC._COEt + ~ [ “+ E4S0, M
_

5 H,N

OH

Sodium (3.92g, 0.1lmol) was dissolved in 150 ml of ethanol.
Ethyl cyanoacetate (17.5g, 0.15mol) and thiourea (12.8g,
0.17mol) were added and the mixture was refluxed for 2h. After
cooling to room temperature, 30 ml of water was added. Diethyl
sulfate (23.9g, 0.16mol) was added at room temperature and the
reaction mixture was refluxed for 15 min. After cooling to
room £emperature, the reaction mixture was concentrated in
vacuo. The residue was recrystallized from water/MeOH to give

the product (13g, 50%) as a white solid.

CH, H,

C
7 Tf,NPh S)
Ay s

N N N

' 0
H NMOH HNT N oty

2 2

zZ

To a solution of 6-Amino-2-ethylsulfanyl-pyrimidin-4-

ol (1.1g, 6.42mmol) in 3 ml of THF was added NaH (0.23g,

9.64mmol) at 0 ©°Cc.  After 15 min. at 0 ©°C, N-

phenyltrifluromethane sulfonamide (3.4g, 9.64mmol) was added.

" The reaction mixture was stirred at 0 °C for 1 h and warmed

to room temperature. After 3 h, the reaction mixture was
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/ 0 2.58-2.69 (4H, n), 3.46-3.57 (6H, 9-32~473.5362C474nm), 3.81 (3H s),
3.86 (3H, s), 6.00 (2H, s), 6.79-6.92 (3H, m), 7.04 ~-\ (1 H d, J=8.2Hz),
7.59 (1 WO®8)$3485/7.73-7.76 (4H M v, 0, o cl~ (DVBO d- GRCHER®/(UAH,

J=4.5Hz), 3 9-33N'415.4992C416H J H .67 (4 , t, =4.5 z), 3.82 (3H, s),
m

(3H, s),

6.83 (1 H t, J=7.2Hz), 7 02 7 07 7 24 2H3H 7 29 . - . |

quenched with 0.5 ml of water and concentrated in vacuo. The
residue was purified by column chromatography to give the

product (1.7 g, 7%) as a white solid.

¥ ¥
S S

A P

CI)H
N N B OH N
Jl\)\ ¥ - | =
H,N OTf H,N
NH,
NH,

Amixture of triflate (100mg, 0.33mmol), aryl boronic acid
(63mg, 0.46mmol), tri-o-tolylphosphine (24mg, 0.08mmol),
Pd,(dba), (34 mg, 0.03mmol) and cesium carbonate (183mg,
0.56mmol) in dioxane (5ml) was degassed with vigorous stirring
and filled with Ar atmosphere. The mixture was heated to 80 °C
for 1 day. Cooled to room temperature, the mixture was diluted
with 30 ml of CHCl, and filtered through a Celite pad. The
filtrate was concentrated and the residue was purified by
preparative thin layer chromatography to give the coupled

product (40mg, 49%).

H, H,
J J
NH*N A O (\N)%N

= MeO N/ >

H,N

H,N NH,
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.- (. (, m, 7.63 (1H, s), 7.75-7.81 (3H, ), 7.85 (1 H s) 00 C
9-34445 C 5256 a-b 0.446 N/ \ 0 87 WD 01/83485 PCT/ EPOL/ 04357 9-350_ .0
460. 4967®MBRSNSCND "N N N/ \ G CH3 CH- a 9-36457 BUBBP&ARSST

A mixture of aminopyrimidine (20mg, 0.08mmol) and
dimethyl bromoacetal (27mg, 0.l6émmol) in 1,4-dioxane/water
(dml/1Iml) was refluxed for 1 day. The reaction mixture was
concentrated, and the residue was diluted with 5 ml of MeOH.
The mixture was treated with K,CO, (2mg) and
diisopropylethylamine (0.5ml). The mixture was filtered and
the filtrate was concentrated. The residue was purified by
preparative thin layer chromatography to give .3—(5—
Ethylsulfanyl-imidazo[l,2-c]pyrimidin-7-yl)-phenylamine
(7mg, 32%).

Molecular weight: 270.3586

Mass spectrometry: 271

Activity grade: A

'H-NMR: CDC13 7.60 (s, 1H), 7.58 (d, 1H, J= 1.4 Hz), 7.42

(s, 1H), 7.39 (d, 1H, J= 8.0 Hz), 7.33 (t, 1H, J= 1.9 Hz),

7.19 (t, 1H, J= 7.8 Hz), 6.97 (dd, 1H, J= 7.8, 1.8 Hz),

3.72 (br s, 2H), 3.44 (g, 2H, J= 7.3 Hz), 1.49 (t, 3H,

J= 7.3 Hz

According to the procedure that is similar to that
described above, following compounds shown in Table 8 below

were prepared.
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HCO. a CND'
2.33 (3H, s), 2.65 N (4H, s), 3.53 (4H s),
7.05 (1HWa01/83485 4Hz), C 7.60 (1 H, s),

-/ N N N/ \ OCHa / O CH3 9-37Cht 353. 4275B354( DMSO d- 6)

9- 38\416. 4868B417 /N CNJ "

3. 81(3H,
7.73-7.77 (4H,

s), \3.87 (3H,
m POT/RP01/0@357

~N N CH- 0,CHa 9-39C 449. 9442C450 CND "

Table 8
Ex. No. MOLSTRUCTURE WOLWEIGH]Activity grade| MS NMR
8-1 A~ 285.3703 B 286  [CDCI37.72-7.66 (m, 4H), 7.50 (s,
§ O 1H), 7.40 (t, 1H, J= 7.9 Hz), 6.97
/ )%N (dd, 1H, J= 8.3, 2.4 Hz), 3.90 (s,
(\N 3H), 3.52 (q, 2H, J= 7.3 Hz), 1.58
% O~c, (t, 3H, J=7.3 Hz)
8-2 ~ 256.3314 C 257  |CDCI39.35 (s, 1H), 8.65 (dd, 1H,
S O J=4.8,1.4 Hz), 8.33 (dd, 1H, J=
)\l 7.9,1.8Hz), 7.7 (s, 1H), 7.70 (s,
(/\N 1H), 7.54 (s, 1H), 7.43 (dd, 1H, J=
NN 8.0, 4.9 Hz), 3.53 (q, 2H, J=7.4
| Hz), 1.58 (t, 3H, J= 7.3 Hz)
Z
8-3 H, 261.3696 B 262 |CDCI37.63 (d, 1H, J= 1.3 Hz), 7.61
P (d, 1H, J= 1.1 Hz), 7.57 (s, TH),
S 7.60 (d, 1H, J= 0.6 Hz), 7.39 (dd,
)\ 1H, J=5.0, 1.0 Hz), 7.12 (dd, TH,
(/\ N J=5.0,3.7 Hz), 3.48 (g, 2H, J=7.3
N \F Hz), 157 (t, 3H, J=7.3 Hz
)\/KQ
8-5 261.3719 B 262 |CDCI37.98 (d, 1H, J= 1.0 Hz), 7.63

(s, 1H), 7.61 (d, 1H, J=1.0 Hz),
7.54 (s, 1H), 7.48 (s, H), 7.41 (dd,
1H, J= 4.9, 1.9 Hz), 3.50 (g, 2H, J=
7.3 Hz), 1.57 (t, 3H, J=7.3 Hz)
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/ " N \ CH, DCHa 88 WO 01/83485 PCT/ EPOL/ 04357 9-400 a445.5256C446 CND
N 7LN N Q| 9-41417.4743B418 o0 o Q 13c 9-42484.3893C-D484,486 0 0 a{,C
9- 431445 V6Q560446( DVBO d- 6) 3.43 (4H, t, J=4.9Hz), 3.70 PEHEPIL043574. OHz)
3.74 (3H, s), ,3.83 (3H s), 3.89 (3H s), 6.43 (1 H d, J=8.1 Hz), 6.56 (1
H s), 6.62 (1 H d, J=8.2Hz), 7.09 (1H, d, J=8.6Hz), 7.16 (1 H, t,
J=8.2Hz), 7.76-7.84 R(4H, n), 7.99 (1H s) citc 9-44429.5262C430 o p
8-6 PN 299.3538 B CDCI38.99 (t, 1H, J= 2.0 Hz), 8.35
§ o (dd, 1H, J=7.9, 1.0 Hz), 7.82 (s,
NN ° 1H), 7.72 (d, H, J= 1.3 H2), 7.66
/ M, (t, 1H, J=2.0 Hz), 7.56 (s, 1H),
N NF N 3.56 (q, 2H, J= 7.4 Hz), 1.61 (t, 3H,
J=7.3Hz)
87 o, 291.3247|  C-D 292 |CDCI37.93 (td, 1H, J= 10.8, 2.2
J Hz), 8.35 (dt, 1H, J= 8.8, 2.0 Hz),
$ 7.68 (s, TH), 7.66 (s, 1H), 7.51 (s,
/ )N 1H), 7.25 (q, TH, J= 8.8 Hz), 3.52
(:N PR (q, 2H, J= 7.3 Hz), 1.58 (t, 3H, J=
N 7.4 Hz)
F
8-8 oy 330.3666 C CDCI3 7.95 (d, 1H, J= 8.2
' S Hz), 7.59- 7.30 (m, 3H), 7.02
/kn (s, 1H), 6.96 (d, 1H, J=5.6
(/\N = Hz), 3.97 (s, 3H), 3.33 (q,
N 2H, J=7.2 Hz), 1.58 (t, 3H,
Nk/k@:?g*’ J=7.3Hz)
(I_IJ

(Preparation of intermidiates I)

CH,
H-Br OH

I L
| N&N S [——N N
FN/)\/KCEO——Me N/)\/k@[o—Me
O—NMe O—Me
To a solution of 7-(3,4-dimethoxyphenyl) -5-
ethylthioimidazo[l,2~c])pyrimidine (25.5g, 64mmol) (prepared
in Example 1) in MeOH (500ml) was added aquous KOH solution
(2N, 135ml, 270mmol) and the resulting solution was heated
under reflux overnight. The resulting mixture was cooled to
room temperature and was partially concentrated under reduced

pressure. The precipitate that emerged was collected, washed

75



Cite 9-45541.606C-D542 M F OO allyp 89 WD 01/ 83485 PCT/ EPOL/ 04357

9- 46433. 4709C434  9- 47433. 4896C434(DMSO d-6) 3.30 (4H, t, J=4.7Hz), 3.67
(4H, t, Iwdomssays 3.82 (3H, s), \3.88 (3H s), 6.99-7.21 PEHEPeY3TII 7. 63
(1 H s), 7.75-7.84 (4H, m N" \ N N 0-48421.547C-D422 NFN“\ N r N N
CH, O'CH3 9- 490 CH3381.438B382 N

with water and then MeOH. This potassium salt was suspended
in water and the suspension was neutralized with 1IN HC1l to
obtain the free (non-salt) form of the product. The
precipitate was collected and washed with water and then MeOH,

and then dried in vacuo. (13g, 75%)

OH Cl
(/\N/kN (/\N)*N
N/ = O—Me O—— N/ / 0O-Me

A solution of 5-hydroxy-7- (3, 4-dimethoxyphenyl) -
imidazo[l,2-clpyrimidine (44g, 162mmol) and POCl, (500g) was
heated under reflux for 4 hr. The reaction mixture was
concentrated in vacuo, followed by the addition of ice-water.
The solid was collected by filtration. The solid was then
suspended in water and washed with saturated NaHCO, solution.
The collected solid was dried in vacuo (47g, 92%).

With the use of various compounds obtained by the same
method as any of Examples 1-8 or by the similar method to any
of Examples 1-8 above, various imidazopyrimidine
intermediates having various C-7 substituents can be prepared.

(Preparation of intermidiates II)

Cl N/g
A )§ Br O—Me I P O—M
I\i N + e Ci e
C|)\/I O—Me
O—Me
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" . ~N NNO CH3 O,CH3 90 WD 01/83485 PCT/ EPOL/ 04357 9-50p
p484. 4851C- D485 N CND °
VL N ( W@OGAsH/ CH3 9- 52N389. 4609B390( DVBO d- 6) 1.32 (3PLTAEPOLME3STL Hz),
3.79 (6H "s), 4.84 (2H s), 6.99 (1 H d,
J=8.5Hz), N7.56-7.67 (5H, n), 8.49 (2H, d, J=8.5Hz)

3.61 (2H, q,

3J=8. 5Hz),

7.42 (2H,

J=7.1 Hz),

d,

~N N NCH3 / OCH3 9-5104 383.454C384 HN CND

To the solution of 4-bromoveratrole (27.8, 128mmol) in
160ml of dry THF was added 75ml of n-butyl lithium solution
in hexane (1.59M) within 30min. at -70°C under Ar with stirring.
The resulting white slurry was stirred at -70°C for lhr. The
solution of 2,4—dichloropyrimidine (14.9g, 100mmol) in 50ml
dry THF was added to the slurry at -30°C under Ar with stirring
within 30min. The resulting solution was stirred at -30°C for
1h then 0°C for 45min. The reaction was guenched with a
solution of acetic acid (6.4ml1, 104mmol) andwater (1ml, 56mmol)
in THF. The mixture was stirred at room temperature for 5min,
cooled to‘ 0°C, and treated with the solution of DDQ (2,3-
dichloro-5, 6—dicyano—p—behzoquinone, 22.7g, 100mmol) in 30ml
of THF. The mixture was stirred at room temperature for 10 min,
cooled to 0°C, treated with 40ml of 3M sodium hydroxide aqueous
solution and stirred at 0°C for 10min, 300ml of ethyl acetate
was added to the mixture, the organic layer was separated, and
dried with MgSO,. After the solvent was evaporated, the
residue was purified by column chromatography (Ethyl acetate

/ Hexane 1:4) to give the product (13.8g, 48.4%).
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NO CH3 - /CH3 9-53418.4998A4192.50 (2H, p, J=1.8Hz), 3.30 (3H, s), 3.60

(2H, t,

J=7.2Hz), 3.81 (3H, s), 3.85 (3H, s), 4.68 (1 H, t, J=4Hz),

5.37 (1

H d, J=4vapys®ms03 (1 H, d, H3C, N OHI=OHz), 7.27-7.36 (BE/ER)104F5753 (1 H,
s), 7.63 (1 H s), 7.70-7.74 (2H, N--\ Nm, 7.80 (1 H s) OU CH OCH3 9-54n

338.4128B339 N

3857 ).

"\ N N O CH3 /CH3

To 45ml anhydrous hydrazine was added 2,4-dichloro-
6—(3,4—dimethoxy—pheny1$—-pyrimidine (7g, 24.55mmol) at 0°C
and the resulting slight yellow suspension was stirred for
30min. The slight yellow precipitate was collected by
filtration. The crude product was purified by column

chromatography (EtOAc/Hex/Methanol 2:1:0.1) to give the

product (3.9g, 56.6%).

X X
HaN( "{ \/N O—Me I\l{:_/N P -
H/K/K@ . N/'\/KCEO Me
O—Me O—Me

[2-Chloro-6- (3, 4-dimethoxy-phenyl) -pyrimidin-4-y1]-
hydrazine (1123mg, 4mmol) was added to 10ml of formic acid and
the mixture was stirred at 85°C overnight, the resulting yellow
solution was poured into 50ml of ice water with stirring. The
precipitate was collected by filtration and washed with water

and ethanol to give product (1010mg, 92.7%).

— ~N
B ot N—N"SN
O-Me ' : O—Me
The suspension - of 7-(3,4-dimethoxyphenyl) -

[1,2,4]triazolo[l,5-c]pyrimidin~5-01 (1010mg, 3.71lmmol) in
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9-56 CH3326.4017B327(DMsO d-6) 1.27 (6H, t, J=7.0Hz), 9 3.57 (4H, q,
J=7.0H), 7.05 (1 H d, N CH3J=7.0Hz), 7.57 (1H, s), 7.66 (2H, N ~Ns),
7.73-7. 7WQaH83489 0 CH3 CH3 9-570 NH z 381.438A382 N N PCT/EPN/04B§7 O~ \ N
CH3 O .CH3 9-580352. 3962B353(DVSO d-6) 2.67 (4H, t, J=6Hz), 3.81 (3H, s),
3.85-3.89 (7H, m, C7.05 (1H, d, J=8.3Hz), 7.63 (1H, s), 7.73-7.80 (3H, m,
7.87 (1 H s) " \' N NCH3 0/CH3 9-59428. 5387C D429

10ml phosphorus oxychloride and N,N-diethylaniline (0.5ml)

was heated at 120°C for 3h. The phosphorus oxychloride was

evaporated at vacuum and the residue was added to the mixture

of 20ml of crush ice and 15ml of saturated NaHCO, aqueous

solution. The mixture was extracted with 2x150ml ethyl

acetate and the combined extract was dried with MgSO,. The

solvent was evaporated at vacuum to give product as slight

vellow solid (850mg, 78.8%).

With the use of various compounds obtained by the same
method as any of Examples 1-8 or by the similar method to any
of Exambles 1-8 above, various triazolopyrimidine
intermediates having various C-7 substituents can be prepared.
(Example 9)

The mixture of 5-chloro-7-(3,4-
dimethoxyphenyl)imidazo[l,2-clpyrimidine (57.94mg, 0.2mmol),
1-(4-fluorophenyl)piperazine.2HCl (55.69mg, 0.22mmol), and
diisopropylethylamine (85.31mg, 0.66mmol) in 3ml of 2-
propanocl was stirred at 90°C for 3h, and cooled to room
temperature. To the obtained mixture, 3ml of ice water was
added, the proauced.white solid was collected by filtration,
and dried to give the pure product (56mg, 64.6%) of 7-
(3,4-Dimethoxyphenyl)-5-[4- (4-fluorophenyl)piperazin-1-

vll-imidazo[1l,2-clpyrimidine.
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"~N N O N'COI

ol -Q

F
/('|)\I
/N =N + — N
NMK@O—Me -l [Nj [ ]
O~Me N",-C /N
H N/)\)\@[o—m
O—Me
Molecular weight: 433.4846
Mass spectrometry: 434
Activity grade C.
(Example 10)
The mixture of 5-chloro-7-(3,4-dimethoxyphenyl)-
imidazol[l,2-clpyrimidine (57.94mg, 0.2mmol), 4-
aminomethylpyridine (23.79mg, 0.22mmol) , and

diisopropylethylamine (38.78, 0.3mmol) in 2-propanocl was

stirred at 90°C for 20h, and cooled to room temperature. The -

solvent was evaporated, and b5ml of ice water was added. Then
the resulting product was extracted with 2x10ml of ethyl
acetate. The combined extract was dried over MgSO,. Then the
solvent was evaporated and 2ml of ether was added. The
produced solid was collected by filtration and dried to give
pure product (38mg, 52.6%) of [7-(3,4-dimethoxy-phenyl)-

imidazo[l,2-clpyrimidin-5-yllpyridin-4-ylmethyl-amine.
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N N O N a/ Gta 9-63C) 421.547C422 n N~ N A\ N 0'CO0O CH3
9-641464. 956C465 OH~N "\ ~-N N NI CH3/ 0 CH3 93 WO 01/ 83485

PCT/ EPOLME 8553485 65CH 368. 4393B369 PCT/EP01/04357
N
Cl | =
N >z
4 NJ%N + [ ] —
N/ 2 O—-Me = HN
O-Me HzN J N)\N

Molecular weight 361.4031
Mass spectrometry: 362

Activity grade: A

With the use of any of the intermediates I or IT and
according to the procedure that is similar to that of Example

9 or 10, following compounds shown in Table 9 below were

prepared.
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N ll\ N N n

lat / G

9- 679- 396. 4498C397(DVSO d-6) 1.90 (4H,

9-66396. 4498C397 Op NN "

t, J=5.5Hz),

N N N OCH
u G3.57 (4H, t,

J=5.5Hz) W@0B434¢3H, s), 3.87 (3H, s), 3.96 (4H, s), 7.05 PAT/EHPOIN43T=8. 3Hz),
7.60 (1 H s), 7.73-7.77 (4H, m ~N ~" N N W "at 9-68N439.5215C440 N
Table 9
Ex. No. MOLSTRUCTURE MOLWEIGHT |[Activity grade MS NMR
9-1 (\O 383.454 B 384
N/\/N\)
(/\N/KN
Nék/\@o\a_‘a
o
9-2 He /o\]io/@/m 448.4827 Cc 449
N
e
— o\
N N\F o
o
9-3 (|}13 341.4163 C 342
J/N\ma
N
[N)\x
N\ o,
O/CHs
9-4 H 344.3733 B 345
HO
N
S
s
9-5 : 404.4727 B 405
/ AN
agve:
O/Gi-
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~ Tl

9-69354.4122B355 / NO CH., / GCH 94 WO 01/ 83485
PCT/ EPO1/ 04357 9-70Chiral 435.4093C436 F ~Fr OO0 N C~/ N 9-710 3
82.4227CV3888IBN O fN -~N N o" O CH3 PCT/EP01/04357

9-6 367.4733 A
O
/NN H
%
7
HC
9-7 Y 341.4351 A
S
(\N)*N ™,
N*)\@:él
7
HC
9-8 /S’EN\’GJE 327.408 A
AN
o0
N%O
0
[
HC
9-9 s/r% 329.4239 A
H,
X
(/\N N Hs?
N= \F 0
0
[
HC
g-10 Ng) 360.4192 B
s |
WUO\% A
S
Q

N
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9- 72H3CA11. 4645C412 oYo C) \ N N O, N CH 9-73H3425.4916C D426 rlo C)

"/ N N ON "CH3 p/CH3 9-74H3 367.4546B0 H3CIINiL " - N N OL, NCH
0,CH3 WO 01/83485 PCT/EP01/04357
9-11 =N 298.3475 A
oH,
/NS

9-12 284.3204 B

9-13 : 372.4303 B

9-14 381.8247 382 |(CDCI3) 3.97 (3H, s), 4.06 (3H, 5),
V\/O\C 6.99 (1H, d, J = 8.5 Hz), 7.17 (1H,
| d,J =7.9 Hz), 7.32-7.66 (3H, m),
e )\l 7.80 (1H, d, J = 1.9 Hz), 8.18 (1H,
% br), 8.32 (2H, s), 8.37-8.39 (1H, m)
NJVKC[O\CH:,
?
o,
9-15 377.4062 378 |(DMSO d-6) 2.09 (3H, s), 3.76 (3H,
s),3.77 (3H, s), 6.77-6.80 (1H, m),
o 6.99-7.14 (3H, m), 7.60-7.63 (2H,
ey O m), 7.72 (1H, 5), 8.56 (1H, s), 9.42
% (H, 5), 9.62 (1H, br)
N/ & O\G'ia
Q
o
9-16 P 363.3819 A 364 |(DMSO d-6) 3.85 (3H, 5), 3.90 (3H,
| s),6.29 (1H, d, J = 7.9 Hz), 7.12
S (1H, d, J = 8.3 Hz), 7.52-7.67 (2H,
- /kN m), 7.81-7.84 (2H, m), 7.92 (1H, ),
7 N . 8.58 (1H, s), 8.62 (1H, br)
N ¥ \G"s
?
o,
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95 WO 01/83485 PCT/ EPOL/ 04357 9-75s 356.4497B357 CND -N N cLO CHS 0CH3
9- 77H3C370. 4116C371 O 0 CH, NLN\

9-76355.4434C356 fNCH. H3c-'N NN N
N/ O Cwoarsass 3 96

PCT/EP01/04357

917 o 364.3666 c 365 |(DMSO d-6) 3.78 (3H, ), 3.80 (3H,
| s), 7.00 (1H, d, J = 8.4 Hz), 7.19-
S 7.23 (1H, m), 7.34-7.37 (1H, m),
N )§N 7.64-7.69 (2H, m), 7.78 (1H, 5),
</ N 7.97 (1H, d, J = 3.6 Hz), 855 (1H,
N\ oy, s), 9.80 (1H, br), 10.12 (1H, br)
?
oy
9-18 P 398.4278] C-D 399 [(DMSO d-6) 3.84 (3H, s), 3.86 (3H,
l s), 7.12 (1H, d, J = 8.3 Hz), 7.52-
7.56 (1H, m), 7.82-7.91 (3H, m),
8.07 (1H, d, J = 9.0 Hz), 8.32-8.35
/\NAN (2H, m), 8.64-8.68 (2H, m), 8.83-
Ng\)\©iﬂ\ma 8.86 (1H, m), 10.56 (1H, s)
?
o,
9-19 o 439.4097 A 418 |(DMSO d-6) 3.83 (3H, s), 3.89 (3H,
AN 5), 6.36 (1H, d, J = 15.9 Hz), 7.13
Ne' (1H, d, J = 15.6 Hz), 7.09 (1H, d, J
=8.2Hz), 7.53 (2H, d, J = 8.6 Hz),
<,N\N/KN 7.77,7.81,7.99 (2H, d, J = 8.6 Hz),
A N, 8.55 (1H, s)
?
x,
9-20 o 441.4256 A 420 |(DMSO d-6) 2.17 (2H, 1, J = 8.3
o Hz), 2.77 (2H, t, J = 7.45 Hz), 3.83
. (3H, s), 3.87 (3H, 5), 7.07 (1H, d, J
=8.3Hz),7.23 (2H, d, J = 8.4 Hz),
,Nm)%N 7.74-7.85 (5H,m), 8.54 (1H, ),
W 10.07 (1H, br)
|
CH,
9-21 0 435.446 436
M@»\)Lom
/ N
NA\)\O:R%
?
H,
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WD 01/ 83485 PCT/ EPOL/ 04357 9-78hir |367.4546C368 H3 H3C- ~N " ° N ~N O
N CH3 UCH, 9-79347.3797A347(CDC13) : d 3.96 (3H, s), 4.00 (3H, s), 6.99

1 H d, WoelSddsz), 7.20 N(1 H, t, J = 8Hz), 7.44 (1 H, PCT/EPe1/M3$7 8 Hz),

51 (1 H s), 7.67 (1L H dd, J = 2Hz, 8.4Hz), 7.75 (1 H, d, J = NNl 2Hz),

.92 (1 H d, J =8H), 813 N(1H s), 831 (1 H s) a-~

800 CH, 420. 4721B420(DMBO-d6) : d 3.73 (3H, s), 3.81 (3H, s), 3.83 (3H

13.84 (3H, s), 4.77 (2H, d, J = 5.2Hz), 6.47 (1 H, dd, J N =2.4Hz,

)

4Hz), 6.61 (1 H d A N.J =2 4Hz), 7.09 (1 H_d. J N=85Hz). 7.32 (1 H
9-22 HG 471.5639 A 472

e

(/\N)\N
s
0/0*5
9-23 W\ 432.4833 A 433
I )

%o
o
Q

L |

O 000w ONNT"

9-24 432.4833 A 433
/@/\/U\]/CHJ
N
(/\N/gN
N N\F O\a-g
o h
9-25 b'/@/\/\'(&mﬁ 446.5103 B 447
0
N
N N\F 0\0,5
o,

9-26 O@ 519.5649 B 520
N/@/\/N

9-27 |’ 411.9135 A 412  |(DMSO) 3.83 (3H,s), 3.85 (3H,s},
4.95 (2H,s), 7.09 (1H, d, J=8.5Hz),
! 7.28-7.39 (2H,m), 7.54 (1H, dd,

J=1.6Hz, 7.7Hz), 7.69-7.87 (5H,m),

M 8.03 (1H,9).
NW.‘: .
5

928 5 367.4609 A 388 |(DMSO) 1.17 (3H, t, J=7.1Hz), 2.99
o (2H, 1, J=6.9Hz), 3.72 (2H, ,
J/ko J=6.9Hz), 3.83 (3H,5), 3.87 (3H.s),
4.10 (2H, q, J=7.1Hz), 7.07 (1H, d,
J=8.3Hz), 7.69 (1H, d, J=1.4Hz),
/ : ‘ 7.76-7.82 (3H,m), 8.00 (1H,5).
&
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N CH 0=8.4Hz), 7.51 (1 H, s), 7.67 1(1 H, d, J =2Hz), 7.78 (1 H, dd, J
=2Hz, 8.5Hz), 7.99 (1 H, s), 8.42 (1 H s), 9.10 (1 H, s) 9-81NON

| ~313. 35%@BL4sN 0. CF~ / at 9-82N381.4773C382 " " N , N RCI/ESMAAAND

01/ 83485 PCT/ EPOL/ 04357 9- 83N413. 4787A414 N O-q / O- 9- 84/ 375. 4299B376 " \
N NOI 9-85V10 0 N 471.5145C472 N% ~ N' ~N N/ clt O 9-86N367. 4505B368
NOO

9-29 gj 404.4727 A 405
(/\N)\N
— 0\
CH,
o
9-30 on 340.3851 c 341
(/\NJN\I
— Py Q\
NJ\/K@ O-'s
O/CHa
9-31 o 396.4498 B 397
o
N
/ N/kN
PN O,
N oy
O/CHa
9-32 473.5362 C 474 |2.58-2.69 (4H, m), 3.46-3.57 (6H,
Oj m), 3.81 (3H, s), 3.86 (3H, s), 6.00
ﬁ (2H, 5), 6.79-6.92 (3H, m), 7.04
\ (1H, d, J=8.2Hz), 7.59 (1H, 5),
\ 7.73-7.76 (4H, m)
g0
H, H
9-33 N 415.4992 c 416 |(DMSO d-6) 342 (4H, t, J=4.5Hz),
\ 3.67 (4H, 1, J=4.5Hz), 3.82 (3H, 5),
>_ / \_@ 3.88 (3H, 5), 6.83 (1H, t, J=7.2Hz),
\_/ N/ 7.02-7.07 (3H, m), 7.24-7.29 (2H,
m), 7.63 (1H, s), 7.75-7.81 (3H, m),
7.85(1H,s)
(0] Q
\ \
c, CH,
9-34 445 5256 c 446
CH,
0N A
N
Yal
N
R
oy O
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CH3 (CD30D) 1.06(3H, t, J = 7.2), 9-87N'N312.3746A3131.84(2H, q, J = 7.2),
3.67(2H t, J =, 7.2), 3.89(3H, s), 3.92(3H, s), 7.03(1 H d, J = 8.4),
7.22(1 HWe)ysimss#i6(1 H (NL Ns) 7 69(1 Hdd J =2 1 . , ,PeU/Ep@/ed3:0 CH3. |
, . and 6.3), 7.75(2H, d, J = 2.1) O/CH3 98 WD 01/83485 PCT/ EPOL/ 04357
9- 88a5359. 4067A360( DMSO) 3.67 (3H,s), 3.83 (3H s), 03.90 (3Hs), 7.07 (1 H,
d, J=9.0Hz), J7.72 (3H M, 7.91 (1 H's), 8.01 s(1H s). Ocla

9- 89373. 4338B374(DMSO) 1.12 (3H, t, J=7.1Hz), 3.82 O(3H s), 3.90 (3H s),
4.12 (2H 1=7 1Hz) 442 (2H s} 7. d—s3=9. 1 Hz) 772 (1 H d,

o s 05 (1H_d.
J=1.5Hz) | *7°7B- 707 (2R m, |1. 91 ¢4tE), & o1{(fH]s).

9-36 457.5368 Cc 458

9-37 353.4275 B 354 |(DMSO d-6) 2.33 (3H, 5), 2.65

(4H, s), 3.53 (4H, s}, 3.81(3H, s),

N 3.87 (3H, s), 7.05 (1H, d, J=8.4Hz),
[ ) 7.60 (1H, s), 7.73-7.77 (4H, m)

9-38 416.4868 B 417

9-39 o 449.9442 C 450
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O a-t 9-900.0-5373.4338A374(DMSO) 3.01 (2H, t, J=6.9Hz), 3.64 (3H,s), 3.73
(2H, t, J=6.9Hz), 3.83 J (3H,s), 3.87 (3H,s), 7.07 (1 H, d, slJ=8.3Hz),
7.70 (1 Myody/s3ksi. 4Hz), N \N7.77 (1H,s), 7.80-7.82 (2H, mpCT/B8POM433 N 0,
,s). a-t( o Ot 9-91CH373.4338B374(DVBO) 1.31 (3H, d, J=7.1Hz), 2.97-3.04 (1
Hm, 3.65 (1 H dd, J=6.3Hz, 13.6Hz), 3.76 (1H, dd, sJ=7.3Hz, 13.6Hz),
3.83 (3H,s), 3.88 (3H,s), 7.07 (1 H, d, J=8.4Hz), 7.69 Ni o(1lH d,
J=1.4Hz), 7.77-7.82 (2H m, 7. 84 (iNs), 7.99 (1Hs). O

0- 92401. QQp/ln')/nl\ n\ 067 / H ¢ d=7 32\ 112 / H h J=7 RI-I7)1 1. 45

(2H p, P2E%8Hr) 0382 (3H,s)|, 3.40%%CYH, sI° 4. o6 2H t. J=6.8Hz), 4. 42

(2H,s), [7.03 |(1 phud, J=9.0H), 7.73-7.77 (3H|m, 792 (1 Hs), 8.01 (1
Hs). | Fq 05 407. 4514B(|DMBO) 3. 57 (3H,s)|, 3.7f (3H 's), 5.77 (1H s),
6.92 (1H d, |J=82BHz), 7.25 (|1 H's), 7.37 (1 H, t, P=7.9Hz), 7.67 (1H s),

7.68 (1H's), [7.74%(1H d, J={1. 9Hz), 8.[03 (2H, |d, J=B.2Hz), i8.16 (1M, d,
J=8.2kz)| 8.32 (H)s). \

{/\NKN
NN Oon,
O/CHs
9-41 N\/ﬁ 417.4743 B 418
7\
Ya u*@
(@] O
\ /
CHC
9-42 N 484.3893 c-D 484, 486
“Q Cl
QP
o] 1¢]
9-43 @ 4455256 c 446 |(DMSO d-6) 3.43 (4H, , J=4.9Hz),
o 3.70 (4H, t, J=4.9Hz), 3.74 (3H, s),
@ C\}_O 3.83 (3H, s), 3.89 (3H, s), 6.43 (1H,
d, J=8.1Hz), 6.56 (1H, s), 6.62 (1H,
d, J=8.2Hz), 7.09 (1H, d, J=8.6Hz),
7.16 (1H, t, J=8.2Hz), 7.76-7.84
Q o (4H, m), 7.99 (1H, s)
e
{
9-44 Nﬁ 429.5262 C 430
M\
0
] P
HC
9-45 541.606 C-D 542
Yy O |
/\
\
\ F
QP
o1 7o}
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r 99 WD 01/ 83485 PCT/ EPOL/ 04357 9- 940465.5277A(CDCI 3) 2.76 (2H, t,
J=7.6Hz), 3.05 CH (2H, t, J=7.6Hz), 3.76 (3H,s), 3.78 N0O.0 )::(3H,s), 3.89
(3H,s), GVG1I43UsH, s), s6.72 (1H s), 6.83-6.85 (2H n), 6.9BCI/EPH/@YS7 6.96 (1
H d, 7.3Hz), 7.61- -0-57.67 (3H,m. 0 a 9-950518.571A(CDCI3) d 2.62 (2H,
broad t), 2.88 (2H, t, J = 6.5 Hz), 3.76 (4H, t, J = 4.7 Hz), 3.87 (3H,
Ns), 3.98 (3H, s), 4.23 (2H, t, J 5.8 Hz), 5.76 (1 H, broad s), o0 6.34 (1
H broad s), 6.99 (1 H d, J =8.5Hz), 7.14 (1 H s), 7.18 (1 H, dd, J =
7 6 o Q |
5 d

TaY o W Ak B N |

”,16464UJ LT d, =92 HZ),

2.8, 9. 2T F+H4+(+H O—54

)

7
76, 41
479, 546K &0l 3)
Ik 4

'_

11.69 (1] A™4). .0- 4 60" (bH, broad t), 2.86 r
"Q(2H, t) J 3 6. 3o (aH t, J |- 4.7 Hi), 3.B4 (3H s), 3.92]|(3H,
s), 4 21 (2H] t )| 6.74 (1|H s), 6.96 (BH, m), 7.42 (1H| s).

7.47 (1L Hs) |7

O,
9-47 433.4896 C 434 [(DMSO d-6) 3.30 (4H, t, J=4.7Hz),
3.67 (4H, 1, J=4.7Hz), 3.82 (3H, ),

3.88 (3H, ), 6.99-7.21 (5H, m),
7.63 (1H, ), 7.75-7.84 (4H, m)

9-48 |. j 421.547 C-D 422
N

N CH,
O/ CHS
9-49 OYCHS 381.438 B 382
)
N
o
N \CHa
o/ CH3
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67 (5HM , . . , , . 9-970524.5992C- D(DMSO d-6) d 2.58 (4H, broad t), 2.79
(2H, broad t), 3.61 (4H, t, J = 4.7 Hz), 3.85 (3H, s), 4.15 (2H, t, J = 5.4
Hz), 5.7WOQRaHs34ks oad s), 6.55 C IN N(2H, m), 7.03 (2H, m PCTERM/EISTH, s),
7.53-7.83 (5H, nm). 9-980474.5184A475CDCI3 9.06 (d, 1 H, J= 9.2 Hz),
7.68-7.65 (m 3H), 7.46 (s, 1 H), 7.25 (d, 2H, J= 2.9 Hz), 7.18 (dd, 1 H,

J=9.1, 2.8 Hz), 7.02 (d, 1 H J=7.9 H), 4.00 (s, 3H), 3.93 (t, 4H, J=
4.6 Hz), 3.88 (s, 3H), 3.16 (t, 4H, J= 4.4 Hz) 010 9-990444. 4973A445DVs0
12. 93 (st 06Ktz )gB88p2 g - 17732979 ——+H—3=+ 8.2
Hz), 7.97 (5|1 777 (s, |b H) I 7YY (n BH|. 7.19 (t, 1 H, D= 8.2
Hz), 6.99 (d,|1 HAJd= 8.5 Hz)|| 3.94 (s| 3H), 3|75 ({, 4H, J= 4.4 Hz)| 3.05
(t, 4H, J= 4. 4HZ)N\100 WO 01/ 8B485 PCT/ EP01/ 043p7 (EBEfanple 11) + |1 1| HN'" To
t he suspensiop of [ Me H2N O{Me . Al
()
(/\N)%N
N/ = O\CHG !
O/CHG
9-51 ’)0H 383.454 c 384
)
N
(\N/gN R
N/ Z O\CHQ
/CH3
(6]
9-52 N ' 389.4609 B 390 |(DMSO d-6) 1.32 (3H, t, J=7.1Hz),
| 3.61 (2H, g, J=7.1 Hz), 3.79 (6H,
PN s), 4.84 (2H, ), 6.99 (1H, d,
f\S J=8.5Hz), 7.42 (2H, d, J=8.5Hz),
N 7.56-7.67 (5H, m), 8.49 (2H, ,
)\ J=8.5Hz)
(/\N Y
N’K/K@:O\cm
/CHS
O
9-53 ' 418.4998 A 419 [2550 (2H, p, J=1.8Hz), 3.30 (3H, 5),
3.60 (2H, 1, J=7.2Hz), 381 (3H, ),
3.85 (3H, s), 4.68 (1H, 1, J=4Hz),
5.37 (1H, d, J=4Hz), 7.03 (1H, d,
HOL o J=9Hz), 7.27-7.36 (5H, m), 7.53
0 (1H, 5), 7.63 (1H, 5), 7.70-7.74 (2H,
(/\N N m), 7.80 (1H, s)
N \F O~
O/CHS
954 O = 3384128] B 339
(/\N)N\J
N/ & O\CH
/CHB
O
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OMe OM 5-chloro-7-(3,4 dinethoxyphenyl)im dazo[ 1, 2-c] pyri m di ne

(57.94ng, 0..2mol)
m xture o¥O 0R8HERI 2- pr opanol
m xture was stirred at 85 to 90C overni ght,

and 4-am nobenzonitrile (35.44ng, 0.3mmol)
and 1. 5mM H 20 was added coRCT/EPIG104357hen t he
and cooled to room

int

he

tenperature. The produced solid was collected by filtration and purified
by preparative TLC to give the desired product of
4-17- (3, 4-di met hoxy- phenyl ) -i m dazo[ 1, 2-c] pyri m di n-5- yl am no]
- benzoni e (38— S12% -7 Mlegukar—wer ght 3413983 —Mass—speetronet ry:
372 Act le 5y grade—~ A Wth the ugéé'%% anyBof théeﬁi ternediates | or| Il and
according to the @edure that|is simlar to fhat ¢f Exanplell, fgll | ow ng
conmpound$ shoyin in YTabl e 10 bellow were|prepared. 101 WD 01/83485 Tabj e 10
PCT/ EPO1 0435-FN/1NQ. MOLSTRUCTIUREOLVE| GHAct i ity gr adeMSNVR
11-1H, ci #17. 4P55B(MeAD) 2.88 (3H s), 2.90 (3H s),|3.79 (3H s), 3.88 (3H,
s), 7.04|(1 H|| Md,T= ),%M7. 43-7.58 (2H, n), | 7.57-7.66 (4H, mn)|, 7.86
(1 H djat }=8.3 Hz) ~F ¢y H d, §=2.3 Hz), 8.16 (1 H, d, J=2.3 Hz) o
11-2390. 4456 A(‘MeOB)—2-—28(3H+s), 3.74|(3H, s)| 3.82 (3H s), 3.84 (|3H s),
6.85 (1 Ho-add{ a9, 8.6 tiz), 63B20(7RH, B), [ %7 3UDMRIS) 18 (6H,7J48%=)/|. 56
(3H, m,|CFt] "\N 357 (4H, q, J=7.0Hz), 7.05 (1H, d,
N~ CH, J=7.0Hz), 7.57 (1H, 5), 7.66 (2H,
PY §), 7.73-7.75 (2H, m)
(/\N NN
N NF O\CH3
~CH,
O
[
9-57 o N, : 381.438 A 382
N
4 N/KN
NM\@EO\CHG
~CH,
(6]
9-58 0 352.3962 B 353 [(DMSO d-6) 2.67 (4H, t, J=6Hz),
3.81 (3H, s), 3.85-3.89 (7H, m),
7.05 (1H, d, J=8.3Hz), 7.63 (1H, s),
N 7.73-7.80 (3H, m), 7.87 (1H, 5)
/CHa
(o]
9-59 4285387 C-D 429
(/\N/kN
AN o)
N/,\/K@ o,
o oh
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7.93(1H,s) CAJ a-b O 11-3H a 0415.4119A(DMSO) 3.88 (3H, s), 3.94 (3H s),
7.17 (1 H, d, J=8.3 Hz), 7.73 (1 H d, iJ=7.9 Hz), 7.80 (1 H, d, J=1.9
Hz), 7.8WOQRUs4dss), 7.86 (1 H dd, J=1.9, N8.3 Hz), 7.94 PAHEPe,043571. 5 Hz),
8.08 (1 H d, J=7.9 Hz), 8.13 (1 H, 9 m 27 (1Hd 8 3 Hz) 12 35 (1H. , , ,
., ., N.-1s), 12.28 OA-1 11-40460.5375A(d8-DVBO) 1.11(6H, s), 2.84 (2H,
0 at s), 3.39 (1H m), 3.83 (3H, s), 3.85 A (3H, s), 7.11 (1 H d, J=9.0
Hz), 7.27 (2H, d, J=8.3Hz), 7.68-7.83 ~r~ (5H, m, 8.07 (L H m, 8.75 (1
H I 10 AY o

rr) Q ,L’I
olgd. ffJ U dodl,  S) o 430.511 B 431

Z

f”*\“
N/ = Ocha
O/CHs
9-61 |F 460.5126 Cc-D 461
o}
N
(/\N)*N
N/ = O\CHa
o
9-62 CH3 352.4399 C 353

9-63 421.547 C 422

9-64 ] 464.956 Cc 465
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11- 50444, 4944A(d8-DVBO) 1.72-1.85 (1 H, m), CH2.10-2.19 (1 H, n), 2.42-2.58
(1 H CHY, 2.66-2.75 (1H, n), 2.81-2.91 (2H, n), 2.93-3.01 (1 H m,
3.31(2H, W9 o1/8488 (3H, s), 3.85 (3H, s), 7.08 (1 H, d, J=BCRER),0435720 (1 H,
d, J=8.2Hz), 7.55-7.85 (6H, m), 8.39 (1 H s) & 102 WD 01/ 83485

PCT/ EPOL/ 04357 11-60 440.4814C441 11 0 H3~N  / o 11-7CFL 360. 4192A361 N ~
\ (N NNO--qt o 11-8a-t376.4185A377 L o0 off' 11-9/360.4192A( DVSO d- 6)
2.31 (3H, s), 3.81 I(3H, s), 3.86(3H, s), 7.03 (1 H d, N NJ=8.6Hz), 7.25

1 v 4 1 )
(2H, d, §=B: 'Lh(j)oH 368.4393 B 369
N
(/\NJ%N
N/ F O\(}is
O/CHs
9-66 — 396.4498 c 397
Oo_ o
N
(/\N)*N
N/ P O\CHQ
O/C“B
9-67 o 396.4498 C 397 |(DMSO d-6) 1.90 (4H, t, J=55Hz),
IS 3,57 (4H, t, J=5.5Hz), 3.81 (3H, ),
3.87 (3H, 5), 3.96 (4H, s), 7.05 (1H,
d, J=8.3Hz), 7.60 (1H, 5), 7.73-7.77
(4H, m)
N
(/\N/kN
N7K/k©[°\ma
O/G"a
9-68 439.5215 C 440
>j©
N
(\N)*N
N/ / O\G_la
o’mls
9-69 6 354.4122 B 355
N
o
Nék/KC(O\CHa
ol
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K7.60 (2H, s), 7.67-7.80 (4H, m, N N8.26 (L H s), 9.45 (L H s) K1 L
N i:NO....al3 0" 11-10FF F430.3898B431 -CFt 103 WO 01/ 83485

PCT/ EPOLNOA 853485 - 11HP 0389. 4173A(DVBO d-6) 3.81 (3H, s), PGT/BBO@BET S)
7.01 (L H d, J=8.5Hz), 7.39 (L H, s), 7.51 (1L H, t, J=7.9Hz), 7.63- 7.65
7.65 (3H, m), 7.73 (L H, s), 7.74 (1H, s), 7.99 (1H, s), 8.06 (1H, d,
7.9Hz), 8.30 (1H, s), 8 44 (1H s), N 0"at9.67 (iH s) 11-12/

N387. 4042A( DVBO d-6) 3.82 (3H, s), 3.85 (3H, s), 7.12 (1 H, d, J=8.5Hz), 7
76 7 N 93§70 B803H 7 d 4354003]  C 436

9-71 o 382.4227 Cc-D 383
Q\/g
A, oo
/N7 SN
N/ Y O\CHS
o/CHS
9-72 HacW 411.4645 C 412
o\fo
O
X
{/\N NN
N/ F O\G‘la
O/CHa
9-73 ‘f:a 425.4916 Cc-D 426
fLO
O
N
{/\N XN
N/ = O\CH
3
O/CH:\
9-74 /CH3 367.4546 B 0
Hac\N/E>
(/\N)%N
N/ Z O\CHS
/CHa
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H
N
\

/

s),
\

( ,ci N m
8.95 (1 H,

0' WOo1/81389515. 5738A516 H

(

).

., H M), 8.0
10.95 (1 H s)

N
N O

4
\ 1
f 1

(
3

1H, s),
O er
11-15I

8.13 (1H s),

11-130404. 432C405 N H
~377. 406REBEB01V0433¢ N-

H-~ 8.51 (1
'k N
~N O

9-75

' 356.4497

357

9-76

365.4434

356

9-77 |A,C

370.4116

3n
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O 11-16\I

11-17376. 4185A377 W- O-
11- 19/ OWwW041/82383 ND405 \ |

346. 3921A347 N O CFH{ O 104 WO 01/ 83485 PCT/ EPOL1/ 04357

O er

11-18360. 4192A '

~ N r~/N1\

9-78 367.4546 C 368
CH,
H,C—
N
(/\N)%N
N~ O\CHG
CH,
0 .
9-79 347.3797 A 347 |(CDCI3):d 3.96 (3H, s), 4.00 (3H,
O s), 6.9 (1H, d, J = 8.4Hz), 7.20
N (1H,t,J = 8H2), 7.44 (1H, 1, J =
Ny /QN 8Hz), 751 (1H, s), 7.67 (1H, dd, J
¢ = 2Hz, 8.4Hz), 7.75 (1H, d, J =
NN\ o, 2Hz), 7.92 (1H, d, J = 8Hz), 8.13
(1H, 5), 8.31 (1H, 5)
?
H,
9-80 oh, 420.4721 B 420 |(DMSO-d6):d 3.73 (3H, s),
3.81 (3H, s), 3.83 (3H, s),
3.84 (3H, s), 4.77 (2H, d, J =
1, 5.2Hz), 6.47 (1H, dd, J
) : =2.4Hz, 8.4Hz), 6.61 (1H, d,
Sy J =2.4Hz), 7.09 (1H, d, J
NFes oo, =8.5Hz), 7.32 (1H, d, J
. =8.4Hz), 7.51 (1H, s), 7.67
L, (1H, d, J =2Hz), 7.78 (1H,
dd, J =2Hz, 8.5Hz), 7.99 (1H,
s), 8.42 (1H, s), 9.10 (1H, s)
9-81 N 313.3591 B 314
/ AN
N CH,
O/G‘l.a
982 O 381.4773 C 382
(/\N)NJ
N/ / O\a.{a
0/0'5
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J

N~\ O :z 11-21IN O432. 4833A433 ff O ' 11-22/ 404.4291A405 N\ | O'L N
(N 1 J 11"" 1 aN "at N- O 105 WO 01/83485 PCT/ EPOL/ 04357
11-23044WaAbusadg318 | 0 N OCH3 11-240418. 4562A419( DVSO- d6PCREB®I/((4244, t
7.5 Hz), CH2.87 (2H, t, J = 7.4 Hz), 3.85 (6H, s), 7.11 (1H, d, J = 8.2
Hz), 7.34 (2H, d, J = 8.2 Hz), 7.70-7.80 (5H, (~i Inm, 8.07 (1L H d, J
1.4 Hz), 8.77 (1 H ), 10.51 (1H, s) i Q
9-83 M(% 413.4787 A 414
</\N)\\1
NJ\/KO:O‘%
e
9-84 P 375.4299 B 376
|
(/\N*\N
H\)\@io\ma
O/CHa
9-85 o_p 4715145 C 472
HEC , N
N
(/\N/KN
NJ\/K@%@
0/043
9-86 N : 367.4505 B 368
N
M
NA\/KQ:O\CHQ
0/043
9-87 312.3746 A 313 |(CD30D) 1.06(3H, t, J = 7.2),
N\ 1.84(2H, q, J =7.2), 3.67(2H, 1, =
/k 7.2), 3.89(3H, 5), 3.92(3H, s),
7 Ny 7.03(1H, d, J =8.4), 7.22(1H, s),
7.46(1H, 5), 7.69(1H, dd, J = 2.1
N N\A N and 6.3), 7.75(2H, d, J = 2.1)
CH,
O/CHS
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a-3 11-251 CH. 390. 4456B377(DvsO-d6) 3.56 (3H,s), 3.58 0 /(3H,s), 3.83
(3H,s), 3.89 (3H,s), 'C-6.28 (1 H, s), 7.07 (2H d, J = 8.5 NHz), 7.16 (1
H d, J w@oBs¥8), 7.25 (1 H d, J = 1.5 Hz), 7.29-7.32 (RCHEPeW04357. 36-7. 42
1H m, 7.67 (1 H s), ~N7 -79-7 84 2H. 0.,. ( , rr)011 260
404. 4291A405(DVsO-d6) 3.85 (3H, s), 3.88 (6H 1 0 at s), 7.14 (1 H d, J =
8.5 Hz), 7.75- -1 7.81 (3H m, 8.06-8.13 (5H, m, 8.77 (i H d, J = 1.6
Hz), 10. 71 (1 H s) G 11-27454. 5085A455(DMSOd 6) 3.49 (2H t, J 6 4Hz), O
t 3.73 (2 1 HZ) 3789 (St H 73187264 Sibus e () 383 d,
J=8. 5Hz)}, 07:|64 % ag (6H, m, 8.31 ?GZI-, s), 8./55 (lglgb 3,.)% %ﬁi&&g 0312 H, s)
Aat 0, [11-280 390. 402A391 7.72 (3H,m), 7.91 (1H,s), 8.01
3 (1H,s).
M
L
?
CH,
9-89 rag 373.4338 B 374  |(DMSO) 1.12 (3H, 1, J=7.1Hz), 3.82
o (3H,5), 3.90 (3H,s), 4.12 (2H, q,
j/o J=7.1Hz), 4.42 (2H,5), 7.05 (1H, d,
s J=9.1Hz), 7.72 (1H, d, J=1.5Hz),
A 7.75-7.78 (2H,m), 7.91 (1H,s), 8.01
/)\)\Qick (1H,S).
N o,
0
|
a4 .
9-90 o 373.4338 A 374  |(DMSO) 3.01 (2H, t, J=6.9Hz), 3.64
(8H,s), 3.73 (2H, t, J=6.9Hz), 3.83
fgo (3H,5), 3.87 (3H,s), 7.07 (1H, d,
s J=8.3Hz), 7.70 (1H, d, J=1.4Hz),
N)w 7.77 (1H,s), 7.80-7.82 (2H,m), 8.00
& o (1H,9).
N & \Q.[_‘
(‘)
ay
9-91 oH 373.4338 B 374 |(DMSO) 1.31 (3H, d, J=7.1Hz),
H o 2.97-3.04 (1H,m), 3.65 (1H, dd,
J=6.3Hz, 13.6Hz), 3.76 (1H, dd,
§ J=7.3Hz, 13.6Hz), 3.83 (3H.s), 3.88
M (3H,s), 7.07 (1H, d, J=8.4Hz), 7.69
\ s % (1H, d, J=1.4Hz), 7.77-7.82 (2H,m),
7.84 (1H,s), 7.99 (1H,s).
(o}
&,
9-92 401.488 B 402  |(DMSO) 0.67 (3H, t, d=7.3Hz), 1.12
r (2H, h, J=7.6Hz), 1.45 (2H, p,
J=6.8Hz), 3.82 (3H,5), 3.90 (3H,s),
Oj/o 4,06 (2H, 1, J=6.8Hz), 4.42 (2H,s),
j\N 7.03 (1H, d, J=9.0Hz), 7.73-7.77
% (3H,m), 7.92 (1H,5), 8.01 (1H,5).
4,
9-93 407.4514 B (DMSO) 3.57 (3H,5), 3.7 (3H,5),
5.77 (1H,s), 6.92 (1H, d, J=8.5Hz),
7.25 (1H,s), 7.37 (1H, , J=7.9Hz),
7.67 (1H,5), 7.68 (1H,s), 7.74 (1H,
(\MLN d, J=7.9Hz), 8.03 (2H, d, J=8.2Hz),
/N W 8.16 (1H, d, J=8.2Hz), 8.32 (1H,s).
i
H,
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& H N

3.82 (3H,

(1H
s),

H t,

11- 31363
J=7. 6Hz)|,
7.55-7. 6

il
o(3H, s),

s),

At 106 WD 01/ 83485 PCT/ EPOL/ 04357 11-29/ CH362.3914A363( DVBO d- 6)
6.85 (1 H,
J=9.1 Hz)WO#1/888%. 61 (3H, m),

S),

9.94 (1 H,
3.86 (3H, s),
N \ J=8. 6Hz),
7.79 (1 H Ns),

3.83 (3H,

8.07 (1 H

s),

. S),

6.67 (1 H, d, J=7.8Hz),
7.31 (1 H d, J=7.8Hz),
8.91 (1 H,

s),

s),

6.88 (1 H,
7.71-7.73 (2H, m,
s) N/ O/ 0 11-30a-i 362. 3914A363(DVSO d-6) 3.85 (3H,
7.11 (1 H d, J=8.6Hz),
7.44 (1 H,

7.

s),
88 N

s),

59
6.9

1 (4H,

N Oa

7. 14

F\\.')O\.')( LJIVDUOTI

6- W%HZ

OCFt 11- 330391.

3 (1H,

713

s)
3896A392(

G

), 7. 7. 4-

SRS 11

(1 Ht,

C3H
7. 9Hz
N /
5) 3. 8

2H, m

t’H‘l_z') 3.05

k), 399
(3H,8)j3. 89](dl+s;32ﬂ @431
@72(1Bs), 6.839.85 (2B mB&03
(1Hg,68B1H d.7.3Hp), 7$)-,
7.67 (3H,m).

gﬁdl @gzﬁ 14

v

9-95

518.571

(CDCI3) d 2.62 (2H, broad t),
2.88 (2H, 1, J =6.5 Hz), 3.76
(4H, t, J = 4.7 Hz), 3.87 (3H,
s), 3.98 (3H, s), 4.23 (2H, t, J

6.34 (1H, broad s), 6.99 (1H,
d, J=8.5Hz),7.14 (1H, s),
7.18 (1H, dd,J=2.8, 9.2
Hz), 7.47 (1H, s), 7.60-7.67
(4H, m),9.09 (1H,d, J =9.2
Hz), 11.69 (1H, s).

= 5.8 Hz), 5.76 (1H, broad s},

9-96

475.5461

(CDCI3) d 2.60 {2H, broad t), 2.86
(2H,t,J=6.0 Hz), 3.74 (4H, t, J =
4.7 Hz), 3.84 (3H, s), 3.92 (3H, s),
4.21 (2H, t, J = 6.0 Hz), 6.74 (1H,
s), 6.96 (3H, m), 7.42 (1H, s), 7.47
(1H, s}, 7.54-7.67 (5H, m).

9-97

524.5992

C-D

(DMSO d-6) d 2.58 {4H, broad t),
2.79 (2H, broad 1), 3.61 (4H, 1, J =
4.7 Hz), 3.85 (3H, s), 4.15 (2H, 1, J
=5.4 Hz), 5.71 (2H, broad s), 6.55
(2H, m), 7.03 (2H, m), 7.21 (1H, 8),
7.53-7.83 (5H, m).

9-98

474.5184

475

CDCI3 9.06 (d, TH, J= 9.2 Hz),
7.68-7.65 (m, 3H), 7.46 (s, 1H),
7.25 (d, 2H, J=2.9 Hz), 7.18 (dd,
1H, J=9.1, 2.8 Hz), 7.02 (d, 1H, J=
7.9 Hz), 4.00 (s, 3H), 3.93 (t, 4H,
J= 4.6 Hz), 3.88 (s, 3H), 3.16 1,
4H, J= 4.4 Hz)

9-99

444.4973

445

DMSO 12.93 (s, 1H), 9.06
(d, 1H, J= 8.5Hz), 8052 (s,
1H), 7.99 (d, 1H, J= 8.2 Hz),
7.97 (s, 1H), 7.77 (s, 1H),
7.75-7.67 {m, 5H), 7.19 (t,
1H, J=8.2 Hz), 6.99 (d, 1H,
J=8.5 Hz), 3.94 (s, 3H), 3.75
(t, 4H, J= 4.4 Hz), 3.05 (t,
4H, J=4.4Hz)

100

7.

N7.07 (1 H, d,
- POI(/EPH/0437,

8. 48

7.24 (1
7.71 (1 H,
10.52 N 0.a-(1 H,

s),

s) oat

N1986A432
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N\(1 Hs), 824 (1 H s), 825 (2H, d, J=9.4Hz), 8.32 (2H, d, J=9.4Hz),
8.67 (1 H s), 888 (1L H brs), 10.3 Ni \(1 H brs) o

11- 34a- , 38O 016R8A390( DVSO d-6) 3.80 (3H, s), 3.84 "a(3H BYT/EBIBR3{7L H, d,
J=9.2Hz), 7.02 t(1 H, d, J=8.6Hz), 7.54 (1 H s), 7.60\ (1 H s),
7.63-7.68 (3H, m, 7.72 N(1 H s), 823 (1 H s), 9.36 (1 H s) 107 WO
01/ 83485 PCT/ EPOL/ 04357 11-350 402.4568A403 /I " \ (N N ON 11-360
389.4173A390 N' N/ \ O/ Oer 11-37376.4185A377(DVBO d-6) 3.84 (6H, s),
4.58 182H, s), 7.11 (1 H, d, J=8.7Hz), 7.17 N\(1 H, d, J=7.9Hz), 7.40 (1
H t, ~J=fEfppler1d) g1 (3H nm), 7.89 N ~' N(1H, s), 8.08 (1H, s), 8.92

(1H, s), -10.28 (1 H, brs), 10.64 (1 H s) at ¢N
Cl
L 2 oy
N N + —_— HN
NJ\/KC[ -Me HN y N/'%N
O—-Me N"\/\@ —-Me
0O—-Me
To the suspension of 5-chloro-7-~(3,4-

dimethoxyphenyl)imidazo[l,2-clpyrimidine (57.94mg, 0.2mmol)
and 4-aminobenzonitrile (35.44mg, 0.3mmol)} in the mixture of
2.5ml 2-propanol and 1.5ml H,0 was added conc.HCl. Then the
mixture was stirred at 85 to 90°C overnight, and cooled to room
temperature. The produced solid was collected by filtration
and purified by preparative TLC to give the desired product
of 4-[7-(3,4-dimethoxy-phenyl)-imidazol[1l, 2;c] pyrimidin-5~
vlamino]-benzonitrile. (38mg, 51.2%).
Molecular weight 371.3983
Mass spectrometry: 372
Activity grade: A

With the use of any of the intermediates I or II and
according to the procedure that is similar to that of Examplell,

following compounds shown in Table 10 below were prepared.
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|CF6 O 11- 38CHA22.8776A387(DVBO d-6) 3.80 (3H, s), 3.85 /(3H, s), 7.12 (1
H J=8.6Hz), 7.60 \ N(1 H, d, J=8.7Hz), 7.75 (1 H, s), N7.79-7.86 (3H, m,
8.08-8. 15WQBHe348), 8.84 (1 H, s), 10.66 (1 H s), N kN 13pem@p@lbshrs) 01
. N, 1 \ OICFt 11-39N /F382.3729A383 N O -Ca 0 108 WD 01/ 83485

PCT/ EPOL/ 04357 11-40F 400.3634A401 F/ F VL N (NZ/ O

11- 410444. 8534A445(DVBO d-6) 3.83 (6H, s), 7.09 F

Table 10
Ex.No.] MOLSTRUCTURE  MOLWEIGH] Actiity grade| MS NMR
RN 4174715 B (MeOD) 2.88 (3H, 5), 2.90 (3H, 5),
Q 3.79 (3H, s), 3.88 (3H, 5), 7.04 (1H,
HEG d, J=8.3 Hz), 7.43-7.53 (2H, m),
J},N 7.57-7.66 (4H, m), 7.86 (1H, d,
)\N J=8.3 Hz), 7.95 (1H, d, J=2.3 Hz),
Eﬂ X 8.16 (1H, d, J=2.3 Hz)
o,
N o
o
11-2 N 300.4456 A (MeOD) 2.28 (3H, s), 3.74 (3H, 5),
O 3.82 (3H, 5), 3.84 (3H, 5), 6.85 (1H,
N dd, J=2.9, 8.6 Hz), 6.92 (2H, m),
A 7.34 (2H, m), 7.49-7.56 (3H, m),
| xy Oh 7.93(1H, s)
:' /)\)\@0\% A
o™
113 | o o 415.4119 A (DMSO) 3.88 (3H, 5), 3.94 (3H, 3),
747 (1H, d, J=8.3 Hz), 7.73 (1H, d,
o J=7.9 Hz), 7.80 (1H, d, J=1.9 Hz),
7.85 (1H, ), 7.86 (1H, dd, J=1.9,
N 8.3 Hz), 7.94 (1H, d, J=1.5 Hz),
/KN 8.08 (1H, d, J=7.9 Hz), 8.13 (1H,
P g m), 9.27 (1H, d, 8.3 Hz), 12.35 (1H,
oY 5), 12.28
o
11-4 ho 0 4605375 A (d8-DMSO) 1.11(6H, s), 2.84 (2H,
oo s), 3.39 (1H, m), 3.83 (3H, s), 3.85
b (3H, 8), 7.1 (1H, d, J=9.0 Hz),
7.27 (2H, d, J=8.3Hz), 7.66-7.83
)%N (5H, m), 8.07 (1H, m), 8.75 (1H,
L m), 10.49 (1H, s)
b
oH,
11-5 o 444.4944 A (d8-DMSO) 1.72-1.85 (1H, m),
- 2.10-2.19 (1H, m), 2.42-2.58 (1H,
CH m), 2.66-2.75 (1H, m), 2.81-2.91
(2H, m), 2.93-3.01 (1H, m),
N 3.31(2H, m), 3.83 (3H, s), 3.85 (3H,
P - ), 7.08 (1H, d, J=8.2Hz), 7.20 (1H,
d, J=8.2Hz), 7.55-7.85 (6H, m),
0 8.39 (1H, s)
o,
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(1 H 8.7Hz), 7.64-7.82 (5H m, ' HD 811 (1 H s), 816 (1 H q, J=4.1
Hz), CHN8.34 (1 H s), 11.36 (1 H brs) cc/ a cLc o ff'

11- 420404va208338D405(DMSO d-6) 3.70 (3H, s), 3.83 (3H, s)PCBEB®/W43#4, s),
6.69 (1 H s), CH7.06-7.124 (3H m, 7.45 (1 H s), e CHHCNZ2H m, 7.91
(1 H s), 7.94 (1 H s) ON/ O 11-430405. 4167A406(DMSO d-6) 3.73 (3H, s),
3.82 0O(3H, s), 3.88 (3H, s), 7.05-7.09 (2H, m, 7.16 (2H, d, J=9.4Hz), 7.58
HCN21H s), 7.75-7,77 (2H, m, 8.09 AH, s), 8.19 (2H d, J=9.4Hz) N N ~

11 AAL 206 ANANDQO7
C O N .11.1.-6_|' T N JJU. _PI_I\OI\J\JI 440.4814 C 441
Fon
HE
(\N)%N
N L O
N H,
el
11-7 o, 360.4192 A 361
(/\N/kN
N/ S O\(.H3
e
11-8 o, 376.4185 A 377
e
(\N/kn
N= N\ 0\043
e
11-9 360.4192 A (DMSO d-6) 2.31 (3H, 5), 3.81
/O/DL (3H, 5), 3.86(3H, 5), 7.03 (1H, d,
N J=8.6Hz), 7.25 (2H, d, J=8.7Hz),
N/I\N 7.60 (2H, 5), 7.67-7.80 (4H, m),
(/\ X 8.26 (1H, 5), 9.45 (1H, )
N/ / O\CHB
0/0"3
11-10 - s\/F 430.3898 B 431
e
/ )*N
o,
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N CN / 0. a t F ' OC 11-45394.8642B395 (34 0. clt 109 WD 01/83485
PCT/ EPOL/ 04357 11- 460 F 444. 4169B445(DVBO d-6) 3.66 (3H, s), 3.83 /(3H, s),
3.88 (3HW@D188$59 (1 H, s), c\ ( F7.08 (1 H, d, J=8.3Hz)PCWER&HM3ZE N(2H,
m, 7.38-7.45 (3H, m), 7.78- rN7.84 (2H m, 7.88 (1 H s) / pia

11- 47386. 4574A387 N / pi CN 11-48/399.4561A400 'L (N N ON

11-11 HN__O 389.4173 A (DMSO d-6) 3.81 (3H, s), 3.83
(3H, 5), 7.01 (1H, d, J=8.5Hz), 7.39
(1H, s), 7.51 (1H, 1, J=7.9Hz), 7.63-
7.65 (3H, m), 7.73 (1H, s), 7.74
N/kN (1H, s), 7.99 (1H, 5), 8.06 (1H, d,
N 7.9Hz), 8.30 (1H, 5), 8.44 (1H, 5),

4
Q/J\)\C[o\ma 9.67 (1H, 5)
&

11-12 N 387.4042 A (DMSO d-6) 3.82 (3H, 5), 3.85
/@: N (3H, ), 712 (1H, d, J=8.5Hz),
LY N 7.76-7.80 (3H, m), 7.93 (1H, d,
e J=8Hz), 8.04 (1H, s), 8.13 (1H, s),
( N H 8.51 (1H, s), 8.95 (1H, s), 10.95
N/ 7 O\G—IB (1H, S)
O/CHa
11-13 0 404.432 C 405
A
I\
oo
/
N F \CHS
!

11-14 o} 0 515.5738 A 516
wonee

11-15 N 377.4061 A 378
g™
N

4
S
o h

11-16 : 346.3921 A 347
N .
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'‘“a A/ O 11-49/ O- 390.4456B391 p 7L (N Noll o-clt

11- 50a394. 8642A395(DVBSO d-6) 3.66 (3H, s), 3.83 (3H, s), 3.88 (3H s), 6.63
(1 H s)W600849509 (2H, n), 7.31-7.43 (4H, clNm), 7.78- 7PGBEP@I435T), 7.88
(1 H s) 110 WD 01/83485 PCT/ EPOL/ 04357 11-510 as404.4291B405 Ncl O oa-t
11- 52Br 461. 7491A425(DVBO d-6) 3.82 (3H, s), 3.88 (3H, s), 7.05 (1 H d,
J=8.3Hz), 7.34 (1H, d, J=7.9Hz), 7.42 (1H, t, J= CH N b7.9Hz), 7.63 (1 H,
s), 7.68-7.72 (3H, m), 7.87 (1 H d, J=6.8Hz), 8.27 (1H, s), 8.32 (1H, s),

FaNay =5 o N /

9. 65 (1H—$)—-0-+t—53364—3825A365¢ 24 (34 sy '3 27 Leap ).
1= 3 %&4336-;%3\1%H, ?) % M (2H ), 8. 19 [1H
54F | [F382. 3729A383( DNBO d-6§) 3.75 (3H. s), 3| 77

J_

6.96 (1H| d, ' J= s.
1H =9Hz)| 7.22 N \(1H d, J=7.|5Hz), 7.18-7.25 (RH,

s), 9.57|(1H |s)
1(3H, s)| 6.97 (

11-18 360.4192 A
HCG :

11-19 m 404.4291 ND 405
N OH

11-20 o] 436.4931 A 437

11-21 W 432.4833 A 433
(o]
N

11-22 404.4291 A 405
o’
N
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m, 7.55 (1 H s), 7.57 (1 H s), 7.72 N(1 H d, J=7.7Hz), 8.15 (1
9.58 (iii:liiii:::L O1H s) - % t:iii::i: 11-55/380.8371A381(DVBO d- 6)
3.71 (3HWG)1sBs¥6 (3H, s), 6.95 (1H d, J=8.3Hz), 7.38 NQT/EHPOINM3I=7. 8Hz),
7.37-7.51 (2H, m, 7.56 (1 H s), 7.62 (1 H s), 7.73 (1h, d, J=7.9Hz),
8.18 (1H, s), 9.59 NIH b ( , rs) 'ICF~ O 111 WD 01/83485 PCT/ EPOL/ 04357
11- 56C391. 3896A392(DVSO d-6) 3.83 (3H, s), 3.88 1. (3H, s), 6.97 (1H,
J=8.3Hz), 7.50 c~/ | (2H, s) 7.66 (2H s), 7.69 (1 H s), N7.753 (
s), 8.03[2Hz TSI —8-254tt 7 —{—H— sy —at——O-CHt
11 57F38%. 3739A383( DVE® %427J4F s 3. 87(3H, s), 7.05 (1 H,
J=8.3Hz) | 7.49-7.73 8 12-8.24 (2H, M, 9.TL (1 H s) | o "
@ )
N O\O‘ls
el
11-24 o 418.4562 A 419 |(DMSO-d6) 2.58 (2H, t, J = 7.5 Hz),
o 2.87 (2H, 1, J = 7.4 Hz), 3.85 (6H,
s), 7.1 (1H, d, J = 8.2 Hz), 7.34
N (2H, d, J = 8.2 Hz), 7.70-7.80 (5H,
— m), 8.07 (1H, d, J = 1.4 Hz), 8.77
/)\)\O:om (1H, ), 1051 (1H, s)
?
o7}
11-25 o, 390.4456 B 377 |(DMSO-d6) 3.56 (3H,s), 3.58
o) (3H.8), 3.83 (3H,s), 3.89 (3H,s),
. 6.28 (1H, s), 7.07 (2H, d, J= 8.5
ROy Hz), 7.16 (1H, d, J = 8.3 Hz), 7.25
)§N (1H, d, J = 1.5 Hz), 7.29-7.32 (1H,
HN m), 7.36-7.42 (1H, m), 7.67 (1H, s),
A o 7.79-7.84 (2H, m)
o
11-26 o 404.4291 A 405 [(DMSO-d6) 3.85 (3H, s), 3.8 (6H,
o, s), 7.14 (1H, d, J = 8.5 Hz), 7.75-
7.81 (3H, m), 8.06-8.13 (5H, m),
8.77 (1H,d, J = 1.6 Hz), 10.71 (1H,
a 9)
N/J\/k(:[qm,
‘gHa
1127 454.5085 A . 455  |(DMSO -6) 3.49 (2H, 1, J=6.4Hz),
o 3.73 (2H, q, J=6.4Hz), 3.82 (3H, 5),
N@\\g/\/m 3.87 (3H, s), 7.03 (1H, d, J=8.5Hz),
N 1 7.64-7.79 (6H, m), 8.31 (2H, ),
4 8.55 (1H, s), 9.88 (1H, 5)
NJVKC(O\%
O/CHs
1128 0 390.402 A 391
o
N
s
NJ\/KCED\“
el

106

H s),

1 H,

d,
at



N i~ O 11-58412. 8795A377(DVBO d-6) 3.81 (3H, s), 3.85 (3H s), 3.86 (3H,
s), 6.83 (1 H d, /J=8.7Hz), 7.12 (1 H, J=8.3Hz), CH N7.37- 7.46 (2H, m,
7.62 (1 WOS)$348573-7.77 (3H, nm), 8.08 (1 H s), 'utl0.48PCILEP)I/®YST O
11-59H, ¢ 0388. 4297A389(DVBO d-6) 2.63 (3H, s), 3.82 (3H s), 3.83 (3H s),
7.03 (1 H d, J=8.7Hz), 7.63-7.78 (6H, n), 8.22 N(1 H, d, J= 6.2Hz), 8.29
(1H s), 850 (1 H s), 9.72 (1 H s) / Oa-5 11-60/ F364.3825A365( DVSO
d-6) 3.81 (3H s), 3.85 I(3H s), 7.03 (1 H d, J=8.7Hz), N\7.26-7.32 (2H,

m, 7.62 Sy T 85 & Tt 2hh a8 7o 9% 2t 1 H),
9.57 (1 H?ﬁg% P ¢ N ?‘?2;3‘9”04& %1-613?33858 %Zﬁﬁ@@m 3. 81
(3H, s),| 3.86[ (3H, 7.05 (1 H d, J=8.3H3), 7. 3,(37 @hﬂd_gdb{z) 73589
7.62-7.72 (4H n),” 7.94 (2H, [d, J=9Hz), 8.2Y (1 Hiasy), 7.7 2@";1/3;38 WD
01/ 83485 (/\N X (1H s) 8.48 (1H, s), 9.94 (1H, s)
N%Om
O,
11-30 o 362.3914 A 363 |(DMSOd-6) 3.85(3H, s), 3.86
f (3H, s), 6.67 (1H, d, J=7.8Hz), 7.11
(1H, d, J=8.6Hz), 7.24 (1H, 1,
N J=8.6Hz), 7.31 (1H, d, J=7.8Hz),

7.44 (1H,s), 7.71 (1H, ), 7.79 (1H,

s), 8.07 (1H, s), 8.91 (1H, s), 10.52
/k/K(:[ (1 H, S)

Z
1131 623014] A 33 |(DMISO 0-6) 3.75 (3, ), 3.77
m:@ (3H, 5), 6.91 (1H, 1, J=7.6tz), 6.96-
N

7.00 (2H, m), 7.13 (1H t, 7.9H2),
7.52 (1H, 8), 7.55-7.61 (4H, m),
N 8.23 (1H, s)

0

— O\

NJ\/K@E o
e

11-32 (\0 431.4986 A 432
N
(\N)%N
— O\
N/VKO: a,
o
11-33 o 391.3896 A 392 |(DMSO d-6) 3.84 (3H, s), 3.89
] (3H,5), 7.12 (1H, d, J=8.3Hz),7.74-
0 7.80 (2H, m), 7.83 (1H, s), 7.90
y (1H,5), 8.24 (1H, s), 8.25 (2H, d,
)\N J=9.4Hz), 8.32 ( 2H, d, J=9.4Hz),
</\N N 8.67 (1H, s), 8.88 (1H, brs), 10.3
N%\/k@(o\% (1H. brs
o
11-34 @, 389.4609 A 300 [(DMSO d-6) 3.80 (3H, s), 3.84
‘ o (3H, 5), 6.82 (1H, d, J=9.2Hz), 7.02
(1H, d, J=8.6Hz), 7.54 (1H, ), 7.60
N (1H, s), 7.63-7.68 (3H, m), 7.72
(1H, 5), 8.23 (1H, 5), 9.36 (1H, 5)
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PCT/ EPOL/ 04357 11- 62CH434. 3287A362(DVBO d-6) 3.85 (3H, s), 3.86 CH(3H, s),
7.11 (1 H, d, J=8.5Hz), 7.37 (2H, d, J=8.7Hz), 7.72-7.77 (2H m), 7.94 (2H,
d, J=8.7meOou8480 (I H s), 8.92 (1H, s), 10.85 (1H, s) NPOTEPVID4ET

11- 63j 385. 429A386(DVBO d-6) 3.81 (3H, s), 3.86 i(3H s), 4.05 (2H s), 7.05
(1 H d, N\J=8.4Hz), 7.42 (2H, d, J=8.5Hz), ~7.62-7.73 (4H m), 7.92 (2H,
d, N ~N8.5Hz), 8.28 (1 H, s), 9.61 (1 H s) "at 11-640389. 4173A390( DVSO
d-6) 3.86 (3H, s), 3.89 (3H, s), 7.13 (1 H, d, J=8.5Hz), 7.30 (1H t,

)
O-0). VAy-W

J=7. 6Hz) ({at 3T 82 A T NS TEaT 04 (SH T e 874 (T #5855 (1 H

s), 8.72 N13.16 (1 H, s) [N 11{65a-~406. 445A4079. 74
(3H s), |3. BH, )at |s), 3.81 (3H, |s), 6.63 (1 H d,

Xr J=8. 6Hr | 6Hz), 6.95 (1 H, d, J=8.3Hz), 7.50-7.57 ~(5H,
m, 8.18 (N \N NO. [cIt 11-66388.4326A389(|DMSO
d-6) 3.9 5), 6.9 (1 H d, J= 8$.9Hz), i 7.36 (1]H d,

J=8. THz)

11-36 o 389.4173 A 390

N~ \F 0\043
o
11-37 376.4185 A 377 |(DMSO d-6) 3.84 (6H, s), 4.58
82H, s), 7.1 (1H, d, J=8.7Hz), 7.17
N (1H, d, J=7.9Hz), 7.40 (1H, 1,
)\N J=7.9Hz), 7.74-81 (3H, m), 7.89
JNN (1H, s), 8.08 (1H, 5), 8.92 (1H, s),
C P o 10.28 (1H, brs), 10.64 (1H, )
~,
N CH,
ot
11-38 CH 422.8776 A 387 |(DMSO d-6) 3.80 (3H, s), 3.85
N (3H, 5), 7.12 (1H, J=8.6Hz), 7.60
N (1H, d, J=8.7Hz), 7.75 (1H, s),
)N\ 7.79-7.86 (3H, m), 8.08-8.15 (3H,
N m), 8.84 (1H, s}, 10.66 (1H, s),
(/\N N 13.10 (1H, brs)
N\ O\CHS
O/CH:;
11-39 F 382.3729 A 383
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6 7.58-7.63 (3H m,
N O C~t9.50 (1 H,

s) Of'

8.15 (1 H, s),

N8.47 (1 H, d, J=8.7Hz),
11- 67t a- ~461. 3545A389( DMSO d-6) 3.86 (3H,

8.93 (1 H s),

s),

3.90 (3HW@pYs#MsL2 (1 H, J=8.5Hz), 7.75- (3H, n), 7.98 (2PCTEPOIGH3F=8. THz),
8.09 (1H, s), 8.29 (2H, cH CH 8.7Hz), 9.05 (1 H, s), 9.12 (1 H, s), 9.34
(2H, s), 11.20 (1 H, s) 113 WD 01/83485 PCT/ EPOL/ 04357 11- 68506. 4365A434
CH \ N CHN QCat 11-69F F430. 3899A431(DVsSO d-6) 3.82 (3H, s), 3.87 O F(3H,
s), 7.03 (1 H d, J=8. 3Hz) 7.14 (1 H d, J=7.2Hz), 7.57 (1 H, t,
6J=8. 3Hz 775 P4 (TF H; T 09%d0 362 VO3 4 99 (T H—do—3=72H), N ~'N
8.13 (1H 's),|8.29 s) . 76 (1H, W -af| OOF~|11-70427. 8506A392 CH N
(/\N N
N \F
11-41 4448534 A 445  |(DMSO d-6) 3.83 (6H, s), 7.09
(1H, 8.7Hz), 7.64-7.82 (5H, m),”
Ho 8.1 (1H, 5), 8.16 (1H, q, J=4.1Hz),
N 8.34 (1H, s), 11.36 (1H, brs)
/ NJ§N
N/ y Oy
0/0"3
11-42 0 4044291 CD 405 |(DMSO d-6) 3.70 (3H, s), 3.83
(3H, 5), 3.8 (3H, 5), 6.69 (1H, 5),
H 7.06-7.14 (3H, m), 7.45 (1H, s),
RO 7.78-7.83 (2H, m), 7.91 (1H, s),
By 7.94 (1H, s)
/N NN
N N\F o,
o/CHa
11-43 0 405.4167 A 406 |(DMSO d-6) 3.73 (3H, ), 3.82
- (3H, 5), 3.88 (3H, s), 7.05-7.00 (2H,
0 m), 7.16 (2H, d, J=9.4Hz), 7.58
RO (1H, s), 7.75-7.77 (2H, m), 8.09
1H, 5), 8.19 (2H, d, J=9.4H
(N)M (1H,),8.19 2)
NQKC[O\G'E
el
11-44 F F 396.4 A 397
(/\N)\\l
N\ 0\%
O/C“a
11-45 | 394.8642 B 395
el
/ AN
O/G"a
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/ Gl 11-71F414.3905A415(DVBO d-6) 3.82 (3H, s), 3.87 (3H, s), 7.07 (1 H
d, J=9Hz), 7.64 F F(1H, s), 7.71-7.73 (3H, n), 7.80 N\(2H, d, J=8.7Hz),
8.16 (2HWQ01/$485 7Hz), 8.30 (1 H, s), 9.89 (1 H, / ~ brs)PeT/Rp@@55 o | | ~
11- 720439. 9054A404 CH\ :CH, O 114 WD 01/83485 PCT/ EPOL/ 04357

11- 73481. 5779A482(DMBO d-6) 0.78 (3H, t, J=7.5Hz), N1 s1.22 (2H, h,
J=7.5Hz), 2.79 (2H g, 11J=6Hz), 3.81 (3H, s), 3.87 (3H s), 07.01 (1 H d,
J=8. 7Ft) 7.53-7.56 C)CFb(ZH n, 7.64-7.70 (4H, m, 7.77 (1 H, d,

I~ P2 B |

P (T H o =8 gz 2P0 (B T TS)ass S|S0 U) 306 (30514 gsw

3(003 1 s), 3| 43(2H, {, J _@1 %68 @é}(%(s J =
c s), 6.p6(2H, a: ~d, ng 3)1183 7128 d, J

HHS d J=B.7), 7.72-7. 7l 2,,&,1,73 453)(“9 7@ Mod, J

8. 33(1 H S) 0 At [11-750456. 88395A423 Vb TG 81( 3H,
'88(%H’ q), 7.08({1H, d, J = Ho| a
o,
O/G's
11-47 386.4574 A 387
HZCW@
7.0 |
N~ \F et
0/013
11-48 4 399.4561 A 400
NM/O
(/\N/kN
NN 0\%
CH,

11-49 o, 390.4456 B 391
o,
HC.

= o
N Z \Q.{a
S
11-50 ol 394.8642 A 305 |(DMSO d-6) 3.66 (3H, 5), 3.83
(3H, s), 3.88 (3H, s), 6.63 (1H, 8),
6.99-7.09 (2H, m), 7.31-7.43 (4H,
HeW m), 7.78-7.83 (2H, m), 7.88 (1H, s)
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8.4), 7.35(1 H, dd, J

7.63-7. 71(3H,
d, J = 1vepp1/akes 06(1 H s) OOt 11-76461. 928A426( DVBO- d6PCBEBG(@BE7 S)

3. 87(3H,
7.93(2H,

s), 7.14(1 H, d, J

CH d,

s) N~ NO. Ol
d-6) 3.86 (3H,

7.79-7.8
(1 H d,
PCT/ EPOL

m, 7.98(1 H, d,

= 3.0 and 8.7),
8.7),

J =

11-770 390. 3972A391 '

s), 3.90 /(3H,

s), 7.13 (1H, d, J=8.6Hz),

CFt CH N7.53(1 H, d, J = 3.0),

= 8.4), 7.37(2H,

J = 8.4), 8.10-8.15(3H, m, j

s(br)),

/[ am

FON W dt

8.11(1 H, d, J = 1.8), 8.36(1 H,
7.73-8.97(3H, M,

8.97(1 H, s), 11.02(1H,
11- 780551. 7661A( DVBO

148t m, 87 ST 25uaped]- 0480, 19 (@t (M 8. 1
J=8. 59 (1 H,|brs), 12.95 (1 |H brg) ot 115 WD 01
0435' 0 a-L51pb. 5671A316
éwwkm
N%Om
o
11-52 Br 461.7491 425 |(DMSO d-6) 3.82 (3H, s), 3.88
(3H, ), 7.05 (1H, d, J=8.3Hz), 7.34
(1H, d, J=7.9Hz), 7.42 (1H, 1, J=
CH 7.9Hz), 7.63 (1H, s), 7.68-7.72 (3H,
)\N m), 7.87 (1H, d, J=6.8Hz), 8.27
<¢N A (1H,s), 8.32 (1H, s), 9.65 (1H, 5)
NJ\/k@O\CHS
e
11-53 F 364.3825 365 |(DMSOd-6) 3.74 (3H, s), 3.77
jij (3H, 5), 6.96 (1H, d, J= 8.3Hz),
z 7.36-7.40 (3H, m), 7.53-7.62 (2H,
)\N m), 8.19 (1H, s}, 9.57 (1H, s)
.8
—_ / N
O/GE
11-54 F F 382.3729 383 |(DMSOd-6) 8.75 (3H, s), 3.7
:I:::I/ (3H, 8), 6.97 (1H, d, J=0Hz), 7.22
N (1H, d, J=7.5Hz), 7.18-7.25 (2H,
/kN m), 7.55 (1H, s), 7.57 (1H, s), 7.72
éNN\ (1H, d, J=7.7Hz), 8.15 (1H, 5), 9.58
N/ / O\ (1Hl S)
CH,
o’OLIS
11-55 c 380.8371 381 |(DMSOd-6) 3.71 (3H, s), 3.76
t@ (3H, 5), 6.95 (1H, d, J=8.3Hz), 7.38
\ (1H, d, J=7.8Hz), 7.37-7.51 (2H,
/kN m), 7.56 (1H, s), 7.62 (1H, s), 7.73
</\N N (1h, d, J=7.9Hz), 8.18 (1H, s), 9.59
A - (1H, brs)
aH,
O/OHa
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~ N 11-800 0497.9366A CH CH ~ N N O Odt 11-81CH425. 9176A(DVSO) 3. 83
(3H, s), 3.85 (3H, s), 4.29-4.51 (6H, broads), 6.75 (1 H s), 7.12 (1 H d,
J=8. 4 HzWOB1/8885 of f (3H, s), 7.73 (2H ), 7.80 (1 H d, dPOEBIMMBE), 8.11
(1H d, J=1.4 Hz), O 'at 8.78 (L H s), 10.44 (1 H s) | ~ 00
11- 82CH511. 0229A( DVBO) 3.30 (6H, m), 3.53 0 (2H, t, J=6.1 Hz), 3.84 (3H
0s), 3.85 (3H, ), 3.91 (4H n), 6.79 (2H AB, J=8.9 Hz), 7.10 (1 H d,
J=8.9 Hz), 7.58 lat(2H AB, J=8.9 Hz), 7.62 (1 H s), 7.73 (L H s), 7.76
(1 H M) 809 (3= By 875 i3 1H, s)
11- 83CH5H %PSéJLgB(E;NSO) 3 26 14 B ng L c3.d§ﬁ Eﬁ?‘gﬁbﬁggﬁw .,
3.84 (3H s),|3. , S), 4.17 (2H, br oad S), S),(7 b ), 7.69 (1H,5),
N 7.753 (1H, )803(2Hs)825
(1H, s), 10.17 (1H, brs)

f\’\/‘\\-d

11-57 382.3729 A 383 |(DMSO d-6) 3.82 (3H, s), 3.87
(3H, s), 7.05 (1H, d, J=8.3Hz),
7.497.73 (6H, m), 8.12-8.24 (2H,

m), 9.71 (1H, s}

11-58 e 412.8795 A 377 |(DMSO d-6) 3.81 (3H, s), 3.85
(3H, s), 3.86 (3H, 5), 6.83 (1H, d,

/é J=8.7Hz), 7.12 (1H, J=8.3Hz),
i 7.37-7.46 (2H, m), 7.62 (1H, s),

7.73-7.77 (3H, m), 8.08 (1H, s),

</\NJ§N 10.48 (1H, s)
NA\)\@D\%
o

11-59 sz o 388.4297 A 389 |(DMSO d-6) 2.63 (3H, s), 3.82

(3H, ), 3.83 (3H, 5), 7.03 (1H, d,
J=8.7Hz), 7.63-7.78 (6H, m), 8.22
(1H, d, J=6.2Hz), 8.29 (1H, ),
8.50 (1H, 5, 9.72 (1H, )

o
s
11-60 F 364.3825 A 365 |(DMSO d-6) 3.81(3H, s), 3.85
(8H, s}, 7.03 (1H, d, J=8.7Hz),
N 7.26-7.32 (2H, m), 7.62 (2H, s),
/kN 7.65-7.71 (2H, m), 7.87-7.92 (2H,
/N AN m), 8.24 (s, 1H), 9.57 (1H, s)
N~ N\ O\O_l3
s
11-61 1 380.8371 A 381 |(DMSO d-6) 3.81(3H, s), 3.86
(8H, s), 7.05 (1H, d, J=8.3Hz), 7.50
(2H, d, J=9Hz), 7.62-7.72 (4H, m),
/kN 7.94 (2H, d, J=9Hz), 8.25 (1H, s)
AN
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d, J=8.5 Hz), 7.22 (1 H, d, J=9.0 Hz), 7.68 (3H, m), 7.80 (1 H, dd, J=2.0,
8.5 Hz), 8.08 o' (1 H, d, J=2.0 Hz), 8.43 (1 H, s), 8.85 (1 H s), 10.05 (1
H s), 10WG6U§lsH, s) 116 WO 01/ 83485 PCT/ EPOL/ 04357 PCT/EP01/04357
11- 840, - ~442. 906A407(CD30D) 3.85(3H, s), 3.87(3H, s), 03.88(3H s),
3.90(3H, s), 7.06(1H dd, J = 3.6 and 8.4), 7.31(1 H, dd, J CH\= 2.4 and

8.4), 7.43(1 H d, J =2.4), 7.56(1 H s), 7.74-7.79(2H, ~Nm), 7.92(1 H, d,
J=2.1), 8.29(1 H "atd,J=1.8) 0"t 11-850505. 759A469( DVEO-d6) 3.84(3H, s),

3. 85(3H | I D) [ 1.1_"3_ 1_r - ‘-|-) )
d - ’ VS 28 736 s a6 3HD5) 3600 '
7.72-7.78512% n (TR e —F al 5 it 07181 fé@jshﬂ 3 =2
and 13.2 , 24 8H30 NJLNS8 T’) 11 68(1H S) . 2H d,1=8:7Hz), 7.72-7.77 2H
m), 7.94 (2H, d, J=8.7Hz), 8.10
JNN (1H, s), 8.92 (1H, 5), 10.85 (1H, s)
N/ & 0\043
e
11-63 _N 385.429 A 386 |(DMSO d-6) 3.81 (3H, s), 3.86
4 (3H, 5), 4.05 (2H, s), 7.05 (1H, d,
N J=8.4Hz), 7.42 (2H, d, J=8.5Hz),
)\N 7.62-7.73 (4H, m), 7.92 (2H, d,
(\N AN 8.5Hz), 8.28 (1H, s), 9.61 (1H, s}
Nék/kE:[o\G_la
O/CHa
11-64 0 389.4173 A 390 |(DMSO d-6) 3.86 (3H, s), 3.89
(3H, s), 7.13 (1H, d, J=8.5Hz), 7.30
HN (1H, 1, J=7.6Hz), 7.72-7.82 (4H, m),
N 7.97-8.04 (3H, m), 8.14 (1H, 5),
8.55 (1H, s), 8.72 (1H, d, J=8.3Hz),
JNTS 13.16 (1H, s)
NJ\)\Q:O\CHA
o
11-65 o 406.445 A 407 [3.74(3H,s), 3.77 (3H, s), 3.78 (3H,
o} o) s), 3.81 (3H, s), 6.63 (1H, d,
o J=8.6Hz), 6.74 (1H, d, J=2.6Hz),
N 6.95 (1H, d, J=8.3Hz), 7.50-7.57
(5H, m}, 8.18 (1H, s}, 8.98 (1H, s}
{/\N N
N" N\F 0\043
0/043
11-66 AN 388.4326 A 389 |(DMSO d-6) 3.94 (3H, s), 3.97
(3H, s), 6.98 (1H, d, J= 8.9Hz),
7.36 (1H, d, J=8.7Hz), 7.46 (1H, 5),
y 7.58-7.63 (3H, m), 8.15 (1H, 5),
)\“ 8.47 (1H, d, J=8.7Hz), 8.93 (1H, 5),
A 9.50 (1H, s)
VNS O
o
11-67 N 461.3545 A 380 |(DMSO d-6) 3.86 (3H, s), 3.90
. (3H, s), 7.12 (1H, J=8.5Hz), 7.75-
7.83 (3H, m), 7.98 (2H, d,
CH o J=8.7Hz), 8.09 (1H, 5), 8.20 (2H,
/kN 8.7Hz), 9.05 (1H, s), 9.12 (1H, ),
{/\N S 9.34 (2H, 5), 11.20 (1H, 5)
N\ O\(H;
el
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, a 11-860519. 7861A485( DVMSO- d6) 3.61(3H, s),
7.08(1 H d, J

V 8. 4),

7.

3. 82(3H,
7.60(1 H d, J =1.8),

rs),
68(1 H, CH Ndd, J

3.83(3H, s),

2.

1

.4
H

and 8.7) WOOUSUEs H s), 7.98-8.10(4H, n), 8. 35(1K, s), rNLBCBEM/H3STS)
11-87F / r479. 7395A445( CD3OD) 3.81(3H, s), 3.88(3H, s), CH7.32(1 H,
d,J=8.4), 7.51(1 H, m), 7.53-7.60(2H, m), 7.61-7.71(2H, n), 7.99(1 H, d, J
='2.4), 8.28(1 H, d,J=2.1) 0 11-8801 r 496. 1941A461(CD30D) 3.79(3H, s).
3.85(3H, s), CH6.98(1 H, d, J =9.0), 7.42(1 H, s), N7.53-7.61(4H, ),
7.71-7.79(2H, n), 7.99(1H, s) N'\N N "at iOa 11-89CH438. 877A403( DVEO)
3.81 (3H, s), 3.84 (3H, s), 7.02 (1 H d, J=8.4 i Hz), 7.11 (1 H, d, J=8
Hz) , ~ \ 33—t =918 kN AT —3=+6tHo)—+67 (1
s). 7.71| (T°H] d, le.g ), 7 IERTH A, =108 |8 4 "G ), 8.06 (1 H
d, J=2.1| M),
L
o Y
CH
(\N)\‘
N N\F o,
O/G’E
1169 e 430.3899| A 431 |(DMSO d-6) 3.82 (31, 5), 3.67
e (3H, 5), 7.03 (1H, d, J=8.3Hz), 7.14
(1H, d, J=7.2Hz), 7.57 (1H,1,
J=8.3Hz), 7.64 (1H, ), 7.69-7.72
(3H, m), 7.80 (1H, d, J=7.2Hz),
PN 8.13(1H, 5), 829 (1H, ), 9.76 (1H,
N oy
O/ma
11-70 O\N o 427.8506 A 392
CHN/©
(\N/gN
NA\)\C[O\G‘L
e
1171 = 414.3905| A 5 |(DMSOd6) 3.82 (3H, ), 3.67
(3H, 5), 7.07 (1H, d, J=0Hz), 7.64
LT (1H, s), 7.71-7.73 (3H, m), 7.80
N (2H, d, J=8.7Hz), 8.16 (2H, d,
J=8.7Hz), 8.30 (1H, s), 9.89 (1H,
(/\NKN brs)
NJ\/K@"‘%
O
1172 N, 439.9054] A 404
CH
/ A
N\
o

114



8.62 (1 H d, J=1.9 Hz), 10.29 (1 H s), 10.65 (1 H, s), 10.73 (1 H, s) 117
WO 01/ 83485 PCT/ EPOL/ 04357 11-90CH r 0525. 0554A489(DvsO) 2. 04 (2H, quint.,
J=7.7 HzWOB12As{6H, ), 3.84 (3H, s), 3.85 (3H, s), 3.90PCHEPOWM3STE. 83
(2H, d, J=7.4 Hz), 7.11 (1 H d, J=9.0 Hz), 7.62 (3H, m), 7.75(2H, m), 8.08
(1 H d J=2.2 Hz), 8.81 o(1 H, d, J=2.2 Hz), 10.48 (1 H, s)
11-91475. 5522A476( DVBO d-6) 2.58 (4H, t, J=4.4Hz), 2.81 (2H, t, J=5.6Hz),
3.74 (4H t, ANJ=4.4Hz), 3.91 (6H, s), 4.11 (2H t, J=5. 6Hz) 6. 90- 6. 94
(3H, M), (FEOTCEH—ST ,.34-745,,"7y TN R T /
0-428. 87B3K503( CD3 03 90(9H, 'S B3, 6 00 o 1 ﬁ”?‘ JLC
= 2.4), \7.56 Sy~ 74(1 H |dd, J =]1.8 a ,J =
1.8), N-{\N7.9 N J =2 1), 831(1Hs) |ON .ch)hd/J_ 3FD/
0~428. 8789A393 78(3H, s), 3/80(3H "d), 3. H;MsM o 77 59(2H,
m, CH7.02(1 H, d, 4), |7.42(1 H, d, J 4= 8. 4)uH, Zdlé%ﬁzﬂ.gﬂ(n@,,
7.64-7 67(m (-N-- 2M) 0" 7. 87(L H, d, |J = 2.1)], 8. 2()(:525}#; 1g|s ), 8.4 (1H,
11-74 oH o1 | 541.9079 A 433 |(CD30D) 297(6H s), 3.43(2H, t,
J=6.0), 3.62(2H,1,J = 6.0),
o AN 3.87(3H, s), 3.90(3H, s), 6.96(2H,
& d,J=8.7), 7.06(1H, d, J=8.1),
7.57(1H, s), 7.64(2H, d, J =8.7),
M 7.72-7.77(2H, m), 7.93(1H, d, J =
NA\)\C[O\% 2.1), 833(1H, )
o
11-75 0 456.8839 A 421 |(DMSO-d6) 3.81(3H, s), 3.83(3H,
oL s), 3.88(3H, s), 7.08(1H, d, J =
HO o 8.4), 7.35(1H, dd, J = 3.0 and 8.7),
CH 7.53(1H, d, J = 3.0), 7.63-7.71(3H,
)\N m), 7.98(1H, d,J =8.7), 8.11(1H,
(/\N \ d,J=1.8), 8.36(1H, d, J=1.8),
NA\/KO:O\% 11.06(1H,s)
&%
11-76 o 461.028 A 426 |(DMSO-d6) 3.85(3H, s), 3.87(3H,
< s), T.14(1H, d, J = 8.4), 7.37(2H,
o © s(or)), 7.73-8.97(3H, m), 7.93(2H,
N d,J =8.4), 8.10-8.15(3H, m),
(/\N )\j 8.97(1H, 8), 11.02(1H, 5)
N 0\0_13
0/0‘5
11-77 o 390.3972 A 391
s
N
(/\N)\u
NWGQ
o
11-78 o 551.7661 A (DMSO d-6) 3.86 (3, 5), 3.90
| (3H, 5), 7.13 (1H, d, J=8.6Hz), 7.72
HN (1H, s), 7.79-7.81 (2H, m), 7.97
CH (1H, 5), 8.04-8.10 (3H, m), 8.33
*N (1H, s), 852 (1H, d, J=8.7Hz), 8.59
(\N h (1H, brs), 12.95 (1H, brs)
N*fk@:o\ms
o
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/ 0=1.5) 1, NI |: 11-94418.4998C419(CDC13) 1.00 (3H, t, J=7.4 Hz),
1.48-1.58 (2H, n). 1.80 (2H, quint., J=6.5 Hz). 3.93 (3H s), 3.95 (3H s),
3. 99 (2Hwom/sms5 Hz), 6.55 (1 H s), 6.91-6.98 (3H, n).PTTBPONWIH, ),
7.48 (1 H s), 7.57- 7.61 (3H, m), 7.64 (1 H, d, J=1.5 Hz), 7.68 (1 H, d,
J=2. 0 Hz) 11-95XI ° 430. 3899A431(CDCI 3) 3.94 (6H, s). 6.76 (1H, s), F6.97
(1 H d, J=8.4 HZ), 7.29 (1 H, FAB, J=8.9 Hz), 7.46 (1 H, s), 7.54 (1H s),
7.60 (1H, dd, J=2.0, 8.4 Hz), 7.65 (1 H, d, J=2.0 Hz), 7.69 (1H, d, J=1.4
HZ), 7. 79 25T AP —I=8:95Hr) sizeg A1 OOt 83465 PCHEPOH 04357
11- 96CHA%5. 3048A420 3 sroh oI5 ). S o2 [(61F d). 7.09 (1 H d. p=s.2
M), 7.23 (1 H, *%id _2 9? §:p Hz). 1.48 (1L H d J=2.9 Hz), 7.58 (1| H s),
7.75 (1 Hs), H m.|7.96 (dH, m. d 68 (14 d, J=9.2 Hz)
11- 970504, 7743 469(DNSO 3.85 (4H, s). 3.90 (3H s), r7.13 (1 H d,
J=8.5Hz) | 7. 77 N
™,
!
11-80 497.9366 A
H‘N):)@/\)LOH
/k CH
(/\N N
N= \F 0\0—13
O/ma
11-81 CH 425.9176 A {DMSO0) 3.83 (3H, s), 3.85 (3H, 5),

4.29-4.51 (6H, broad s), 6.75 (1H,

s),7.12 (1H, d, J=8.4 Hz), 7.33
gen (3H, 5), 7.73 (2H,m), 7.80 (1H, d,
/kN L, J=8.4 Hz), 8.11 (1H, d, J=1.4 Hz),
X 8.78 (1H, s), 10.44 (1H, s)

N O\O'E
el
11-82 CH 511.0229 A (DMSO) 3.30 (6H, m), 3.53
A/O/N\/\N/ﬁ (8H, t, J=6.1 Hz), 3.84 (3H,
k/o s), 3.85 (3H, s), 3.91 (4H,
m), 6.79 (2H, AB, J=8.9 Hz),
N 7.10 (1H, d, J=8.9 Hz), 7.58
Py g (2H, AB, J=8.9 Hz), 7.62
a4 (1H, s), 7.73 (1H, s), 7.76
A (1H, m), 8.09 (1H, d, J=2.3
Hz), 8.75 (1H, d, J=2.3 Hz),
10.41 (1H, s)
11-83 CH = 555.0319 B (DMSO) 3.46 (4H, broad s),
5 (\ 3.81 (3H, s}, 3.83 (4H, m),
m\j 3.84 (3H, s), 3.90 (3H, s),
4.17 (2H, broad s), 7.10 (1H,
A\ d, J=8.5 Hz), 7.22 (1H, d,
| P J=9.0 Hz), 7.68 (3H, m), 7.80
o (1H, dd, J=2.0, 8.5 Hz), 8.08
o (1H, d, J=2.0 Hz), 8.43 (1H,

s), 8.85 (1H, s), 10.05 (1H,
s), 10.66 (1H, s)
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CH7.80 (2H, m), 7.90-7.95 (2H, m), 8.07 (2H s), 8.20 (1 H s), 8.59 (1 H,
s), 8.70 (1 H, d, J=8.9 Hz), 12.9 O lat(1lH s) \ O 11-98I404. 4727A405( DNVSO)
1.29 (6HWQP1/84650 Hz), 3.80 (3H, s), 3.83 (3H, s), 4.61 PATEPVIGH3Tept .,
J=6.0 Hz), 7.00 (2H, AB, N\ J=8.9 Hz), 7.03 (1 H m, 7.58 (2H, AB, J=8.9
Hz), 7.67 (1 H dd, J=1.9, 8.4 Hz) 7.74 (3Hpm) 822 (L Hs) , , , ., ,
19.39 (1 H, s) \ 0 11-99CH439. 9054A404( MeOD) 2.93 (3H, s), 3.85 (3H, s),
3.90 (3H, s), 6.99 (1 H, d, J=7.4 Hz), 7.20 (1 H, t, J=6.9 Hz), 7.47- 7.54
(2H, m), F168z[.66 (W M, 7]8Ladobodl, O.A I=1 TafZ)ensép/easins) ser@ e, /- 95 (1
H s), 8.F3 (1|H d, fJ:J' 7 IH) N g~ 119 W) 01/ 85485 5), 3.50(H,s), 706(1H,

o, dd, J = 3.6 and 8.4), 7.31(1H, dd, J

=24 and8.4), 7.43(1H,d, ) =

Y oo
o, d,J=18)

e

11-85 505.759 A 469 |(DMSO-d6) 3.84(3H, s), 3.85(3H,

L
[o]
- . s), 7.11(1H, d, = 8.4), 7.67(1H,
o d,J=1.8), 7.72-7.78(2H, m),
N 797(1H, dd, J=2.4 and 8.7),

N *\N 8.13(2H, dd, J = 2.1 and 13.2)
7 > . 8.24-8.30(2H, m), 11.68(1H, s)
N \G"a
o
11-86 0 519.7861 A 485 |(DMSO-d6) 3.61(3H, s), 3.82(3H,
HE. . s), 3.83(3H, s), 7.08(1H,d, J =
o 8.4), 7.60(1H, d, J = 1.8), 7.68(1H,
N k dd, J=2.1and 8.7), 7.76(1H,s),
)§N 7.98-8.10(4H, m), 8.35(1H, ),
(/\N 10.87(1H, 5)
e
11-87 E ] 479.7395 A 445 |(CD30D) 3.81(3H, ), 3.88(3H, ),
CH 7.32(1H, d, J = 8.4), 7.51(1H, m),
7.53-7.60(2H, m), 7.61-7.71(2H,
m), 7.99(1H, d, J = 2.4), 8.28(1H,
/ N dJ=21)
N/k)\@&%
0/0‘5
e | c 496.1941 A 461 |(CD30D) 3.79(3H, s), 3.85(3H, s),
j@ﬁ 6.98(1H, d, J=9.0), 7.42(1H, ),
N V 7.53-7.61(4H, m), 7.71-7.79(2H,
)§ m), 7.99(1H, s)
/ N N
<N;K/k©:o\a.|s
’ O/G-'a
11-89 | cn 438.877 A 403 |(DMSO) 3.81 (3H, 5), 3.84
(3H, s), 7.02 (1H, d, J=8.4
Hz), 7.11 (1H, d, J=8.4 Hz),
=0 7.33 (1H, dd, J=1.9, 8.4 Hz),
N 7.49 (1H, d, J=1.6 Hz), 7.67
N (1H, s), 7.71 (1H, d, J=1.9
L Hz), 7.76 (1H, dd, J=1.9, 8.4

H, Hz), 8.06 (1H, d, J=2.1 Hz),
AH, 8.62 (1H, d, J=1.9 Hz), 10.29
(1H, s), 10.65 (1H, s), 10.73
(1H, s)
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PCT/ EPOL/ 04357 11- 100/ 0~394. 409A395(DVBO) 3.81 (3H, s), 3.86 (3H, s),
13.86 (3H, s), 7.05 (1 H d, J=8.5 N\ Hz), 7.24 (1 H t, J=9.3 Hz), 7.54 F
A(1 H dw0eBsRsiz), 7.61 (2H, s), 7.68 (1 H, dd, J=1.9, BCHEP)35. 74 (1H
Nd 11J=1.9 Hz) 7 99 (1Hdd , , , "at. , , J=2.5, 13.9 Hz), 8.23 (1H s),
9.54 OAt, (1H, s) 11-1010 0535.3856A(DMBO d-6) 2.63 (2H, t, J=7.7Hz), 2.88
(2H, t, J=7.7Hz), 3.85 (3H, s), 3.92 (3H, s), 7.12 (1H d, J=9Hz), CH
CH7.55 (1 H, d, J=8.7Hz), 7.72 (1 H, NOAl -brs), 7.81-7.84 (3H, m, 7.88
2510654 )+ @ IO [N Jgb DU(brsOyR.0432H, dEintO 27

(1H, s), $433 ﬁT'ﬂ_bT'S‘),_g;ﬁﬁ (d25d
11- 1020468, 323 \(W (3H, s)|, 3.92 (|3H, SNy, d20ked, hylasriand, JFOHZ)
- (
~7.90-7. 9

7.22 (1 H t, J=7.3 ) 1 H, t, |CH NI=7.|3Hz), |3/a5@h, sf, dookdH, BB »
7.82-7.85|CH (23H,

b (2H, 1), 8.36 |N'-, - 6 dbk7.4pe)sh1 (18458 (1 H,
s), 9.07 {1 H, |[d

''u8. 2Hz) J=9.0 Hz), 7.62 (3H, m), 7.75(2H,
m), 8.08 (1H, d, J=2.2 Hz), 8.81
o (1H, d, J=2.2 Hz), 10.48 (1H, s)

T1-01 NN | R A 476 |(DMSO d-6) 2.58 (4H1, 1, J=4.4H2),
h/i)/D @ 2.81 (2H, 1, J=5.6Hz), 3.74 (4H, 1,

J=4.4Hz), 3.91 (6H, s), 4.11 (2H, t,

y A J=5.6Hz), 6.90-6.94 (3H, m), 7.40
Iy (1H, s), 7.54-7.68 (6H, m), 7.87
N o (1H,5)
o
11-92 O 428.8789 A 393 [(CD30D) 3.90(9H, s(br)), 6.99-
oH o 7.13(3H, m), 7.43(1H, d, J = 2.4),
. o 7.56(1H, s), 7.74(1H, dd, J = 1.8
and6.3), 7.85(1H,d, J = 1.8),
(/\N XN 7.93(1H, d, J =2.1), 8.31(1H, s)
PN O\G_’3
O/CHa
11-93 HO oL 428.8789 A 393 |(CD30D) 3.78(3H, s), 3.80(3H, s),
o T, 3.87(3H, s), 6.57-6.59(2H, m),
7.02(1H, d, J =8.4), 7.42(1H, d, J
=8.4), 7.49(1H, s), 7.64-7.67(m,
(\N/k.\‘ 2H), 7.87(1H, d,  =2.1), 8.20(2H,
NMC[O\O'E d.J=15)
O/CHa

1104 4184993  C 415 |(CDCI3) 1.00 (3H, 1, J=7 4
W Hz), 1.48-1.58 (2H, m), 1.80
(2H, quint., J=6.5 Hz), 3.93

(3H, s), 3.95 (3H, s), 3.99
| (2H, 1, J=6.5 Hz), 6.55 (1H,
e o, s), 6.91-6.98 (3H, m), 7.37
O, (1H, s), 7.48 (1H, s), 7.57-
7.61 (3H, m), 7.64 (1H, d,
J=1.5Hz), 7.68 (1H, d, J=2.0
Hz)

11-95 F 430.3899 A 431 {(CDCI3) 3.94 (6H, s), 6.76 (1H, ),

M@( O*F 6.97 (1H, d, J=8.4 Hz), 7.29 (1H,

F AB, J=8.9 Hz), 7.46 (1H, 5), 7.54
' (1H, s), 7.60 (1H, dd, J=2.0, 8.4
X Hz), 7.65 (1H, d, J=2.0 Hz), 7.69
. (1H, d, J=1.4 Hz), 7.79 (2H, AB,
N o, ‘ J=8.9 Hz)
A,
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O 11- 103CH \ 496. 784A(DMSO d-6) 3.84 (3H, s), 3.86 N CH(3H, s), 7.10 (1 H,
d, J=8.4Hz), 7.70 | CH(1 H, d, J=8.7Hz), 7.76-7.86 (4H, N-J~Nnj, 8.05 (1
H s), 83043485 s), 8.63 ~ N~ \ O(1 H, s), 10.30 (1 H, BYT/ERIHWESO O
Na483. 4578A(DVBO d-6) 2.64 (2H, t, J= 7.8Hz), 02.89 (2H, t, J=7.8Hz), 3.85
(3H, s), 3.90 (3H, s), 7.12 (1 H, d, J=8.3Hz), 7.57 (1 H, d, J=8.6Hz),
7.73-7.80 (3H, n), 7.87-7.94 (4H n), 8.48 Ni O(1L H s), 8.75 (1 H d,
J=8.5Hz) A 120 WD 01/83485 PCIT/ EPOL/ 04357 11-1050475. 5025A(DNBO d-6) 1.89

(2H, p, F=idizy—a—t2—27(2H— Ay —3—65 (?" ¢ 3 83
(3H, s), 1185 (3H,  Ns), 7.08 (1513',93;13 3=8 51) . )3 2é1 2) |
7.68-7.7p (5H| m J7.83 (1 H) 7911 H8 1 H 49 . QQZH 48“H .

e _29Hz 758 1Hs 7.75 (1H,

§), 7.76 (1H, m}, 7.96 (2H, m), 8.68

N)\N (1H, d, J=9.2 Hz)

11-97 504.7743 A 468, 469 |(DMSO) 3.85 (3H, ), 3.90 (3H, s),

(o]
r 7.13 (1H, d, J=8.5Hz), 7.73 (1H, s),
CH 7.80 (2H, m), 7.90-7.95 (2H, m),
8.07 (2H, s), 8.20 (1H, s), 8.59 (1H,
AN

s), 8.70 (1H, d, J=8.9 Hz), 12.9
(1H, s)

11-98 2044727 A 405 |(DMSO) 129 (6H. d. J=6.0 H2),
O/ 3.80 (3H, s), 3.83 (3H, 5), 4.61 (1H,
N &, sept., J=6.0 Hz), 7.00 (2H, AB,
)\N J=8.9 Hz), 7.08 (1H, m), 7.58 (2H,
N AB, J=8.9 Hz), 7.67 (1H, dd, J=1.9,
oz

0 8.4 Hz), 7.74 (3H, m), 8.22 (1H, s),
9.39 (1H, s)

11-99 |cH 439.9054 A 404 |(MeQD)2.93 (3H, s), 3.85 (3H, s),

2 3.90 (3H, 5), 6.99 (1H, d, J=7.4
RO Hz), 7.20 (1H, 1, J=6.9 Hz), 7.47-
7.54 (2H, m), 7.61-7.66 (2H, m),
N
¥

7.81 (1H, d, J=7.7 Hz), 7.85 (1H,
s), 7.95 (1H, s), 8.73 (1H, d, J=7.7
Hz)
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., ( Ns), 8.93 (1 H d, J=6.8Hz), 12.06 ~i OCt(1H brs), 11-106549.4124A
CHNOCH OO 11-107W497.4846A ( o N  11-1080498.4727A(DVSO d-6) 1.81
(2H, p, IG0BsEPs Na2.02 (2H, t, J=7.3Hz), 2.58 (2H, t, NeoUEPBMzy, 3.83
(3H s), 3.90 (3H, s), 7.09 (1 H d, J=8.3Hz), 7.36-7.67 i w N3H m,
7.79-7.83 (3H, n), 8.39 (1H brs), 8.87 (1H d, J=8.5Hz)

11- 1090434. 4102A(DVSO d-6) 3.86 (3H, s), 3.87 (3H, s), 7.11 (1 H d,
J=8.8Hz), 7.71 H2N(1 H, s), 7.85-7.88 (2H, m), 7.90 (1 H s), 7.98 (1 H,

s), 8.11rgR 58 166 o(2H—TT, B 237848 [t —mi-—8718 \T i , brs)
NO -0 121 WO 01/8 P@U’/E 01/4040357 11- 11()03%503 @&WW%*J% 85( 3H,

s), 3.86|(3H, N . Hz ), 7.24 (1H, 1, J=9.3 Hz), 7.54
J\N (1H, d, J=8.9 Hz), 7.61 (2H, 5),
N\ 7.68 (1H, dd, J=1.9, 8.5 Hz), 7.74
N P % (1H, d, J=1.9 Hz), 7.99 (1H, dd,
CH, J=2.5,13.9 Hz), 8.23 (1H, s), 9.54
S (1H,9)
11-101 o o 535.3856 A (DMSO d-6) 2.63 (2H, 1, J=7.7Hz),

" 2.88 (2H, 1, J=7.7Hz), 3.85 (3H, 5),
HN 3.92 (3H, ), 7.12 (1H, d, J=0Hz),
CH o 7.55 (1H, d, J=8.7Hz), 7.72 (1H,

brs), 7.81-7.84 (3H, m), 7.88 (1H,

N\N N
</ s), 8.33 (1H, brs), 8.56 (1H, s), 8.96
N=N\F 0\043 (1H, s, 8.6Hz)
0/0"3
11-102 0 463.323 A (DMSO d-6) 3.85 (3H, s), 3.92
(3H, 8), 7.2 ( 1H, d, J=9Hz), 7.22
HN (1H, 1, J=7.3Hz), 7.66 (1H, 1,
oH NN J=7.3Hz), 7.75 (1H, brs), 7.82-7.85
. )\l (2H, m), 7.90-7.95 (2H, m), 8.36
</ N (1H, brs), 8.58 (1H, s), 9.07 (1H, d,
N O 8.2Hz)
O/Gt
11-108f \ 496.784 A (DMSO d-6) 3.84 (3H, s), 3.86
N (3H,8), 7.10 (1H, d, J=8.4Hz), 7.70
/ CH
oh (1H, d, J=8.7Hz), 7.76-7.86 (4H,
/NWAN m), 8.05 (1H, s), 8.33 (1H, s), 8.63
¢ P o (1H, s), 10.30 (1H, s)
N \CH3
O/O_i“ )
11-104 0 0 .| 483.4578 A (DMSO d-6) 2.64 (2H, 1, J=7.8Hz)

Fw):)i)/\)(d e 2.89 (2H,t, J=7.8Hz), 3.85 (3H, s),
3.90 (3H, s), 7.12 (1H, d, J=8.3Hz),
757 (1H, d, J=8.6Hz), 7.73-7.80
M (3H, m), 7.87-7.94 (4H, m), 8.48
NJ\)\CC% (1H, 8), 8.75 (1H, d, J=8.5Hz)
H,
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s), 6.74(4H, n(br)), 7.14(1 H d, J O, N= 8.4), 7.74-7.87(5H, m, 7.99-
8.07(2H, m), 8.07(1 H, d, J =2.1), 8.67(1 H d, J =1.8), 10.63(1H s) ¢
(CDCl 3) avab14bs t, J=4.6 Hz), 2.65 (2H t 11-1111 o ~O SPAT/EBVAGISH J1 Hz)
319 (2Ht , , . ~N, . , , NJ=6.1 Hz), 3.70 (4H, t, J=4.6 Hz), 3.89 (3H,
s), 3.92 (3H, s), 3.93 (3H, 484 1H6782H691s), . (, s), . (, m,

11-105 o 475.5025 A (DMSO d-6) 1.89 (2H, p, J=7.4Hz),
" ™H 2.27 (2H, 1, J=7.4Hz), 2.65 (2H, 1,
I J=7.4Hz), 3.83 (3H, s), 3.90 (3H,
N 5), 7.08 (1H, d, J=8.5Hz), 7.51 (1H,
)§N d, J=7.0Hz), 7.68-7.78 (5H, m),
0 7.83 (1H, 5), 7.91 (1H,5), 849 (1H,
N o, 5), 8.93 (1H, d, J=6.8Hz), 12.06
o (1H, brs),
11-106 549.4124 A
Y
CH [o]
CH
/ AN
Nék)\@%\
el
11-107 o ] 497.4846 A
Na'
N o]
/ AN
N o\(}'3
.l
11-108 o 498.4727 A (DMSO d-6) 1.81 (2H, p, J=7.3Hz),
e N 2.02 (2H, t, J=7.3Hz), 2.58 (2H, 1,
) J=7.3Hz), 3.83 (3H, 5), 3.90 (3H,
b s), 7.09 (1H, d, J=8.3Hz), 7.36-7.67
P (3H, m), 7.79-7.83 (3H, m), 8.39
&’VK@:O\% (1H, brs), 8.87 (1H, d, J=8.5Hz)
o
11-109 o 434.4102 A (DMSO d-6) 3.86 (3H, s), 3.87
(3H, 5), 7.1 (1H, d, J=8.8Hz), 7.71
HN (1H, s), 7.85-7.88 (2H, m), 7.90
O (1H,'s), 7.98 (1H,s), 8.11-8.12
)\N e (2H, m), 8.23-8.26 (2H, m), 8.82
[N A (1H, ), 13.10 (1H, brs)
—_ / o\
N/'\/K©: H,
el

121



. (1 H d, J=2.6 Hz), 6.95 (2H, m), 7.41 (1 H s), 7.45 (1 H s), 7.61 (1
H d, J=1.3 Hz), 7.63 (1 H d, J=2.0 Hz), 7.66 (1 H, s)

11- 11249W@GF6SBECDC! 3) 2.31 (3H, s), 2.59 (2H, t, J=5.3 HeQT/EROIM@3{R2H, t,
J=6.1 Hz), 3.26 (2H, t, J=6.1 Hz), 3.63 (2H, t, J=5.3 Hz), 3.87 (3H s),
3.93 (3H "ats), 3.94 (3H, s), 6.76 (1H, d, J=8.5 o-pHz), 6.92 (1H, s),
6.95 (1H, m, 7.02 (1 H, s), 7.09 (1 H, dd, J=2.4, 8.5 Hz),

11-1130461. 928A(CD30D) 3.98(3H, s), 4.02(s, 3H), CH0' 7.20(1 H, d, J =
8.5), 7.59(1 H, t, J =17.5), 7.79-7.88(4H, m, 8.08(1 H d, J = 2.0),
8.16-8. 2A(dH10M e+ 8 59(1 H d J =503ddds]- . A - [ OA (DMSOd6 385(3H s), 386(3H

11- 114CH461. 923A(D|v509df9w) 3.85(3H, s),| 3.86(3H, i 5)2574 )H,wg1

8.5), 7.44(2H, [0 s), qWO(3H d, J = §.0), 7.78- 7.84§2H74ThnsH5n) 'ﬁg‘gg L5(2H,

nm, 8 381 H/fn, ﬁ@/s% 65 1H 8.07(2H, m), 8.07(1H, d, J =2.1),

8.67(1H, d, J = 1.8), 10.63(1H, 5)

-
N N\F o,
o
11-111 O\CHS (\o 504.5878 c (CDCI3) 2.45 (4H, 1, J=4.6 Hz),
N/@[N Ny 2,65 (2H, t, J=6.1 Hz), 3.19 (2H, 1,

J=6.1 Hz), 3.70 (4H, t, J=4.6 Hz),
/KN 3.89 (3H, s), 3.92 (3H, 5), 3.93 (3H,
@N P S s),4.84 (1H, 5), 6.78 (2H, m), 6.91
°*= (1H, d, J=2.6 Hz), 6.95 (2H, m),
741 (1H, s), 7.45 (1H, ), 7.61 (1H,
d, J=1.3 Hz), 7.63 (1H, d, J=2.0
Hz), 7.66 (1H, 5)

11-112 _— 4925768 B (CDCI3) 2.31 (3H, 5), 2.59 (2H, 1,
N,@Ei/\/b\/\m J=5.3 Hz), 2.70 (2H, t, J=6.1 Hz),
3.26 (2H, 1, J=6.1 Hz), 3.63 (2H, 1,
I J=5.3 Hz), 3.87 (3H, s), 3.93 (3H,
N o, s),3.94 (3H, s), 6.76 (1H, d, J=8.5
o, Hz), 6.92 (1H, s), 6.95 (1H, m),
7.02 (1H, s), 7.00 (1H, dd, J=2.4,

8.5 Hz),
11-113 N 461.928 A (CD30D) 3.98(3H, 5), 4.02(s, 3H),
o & 7.20(1H, d, ) = 8.5), 7.59(1H,, J =
7.5), 7.79-7.88(4H, m), 8.08(1H,
d,J=2.0), 8.16-8.22(2H, m),
{/:“Ji“ 8.59(1H, d, J =8.0)
o
O/G"a
11-114 [oH 461.928 A (DMS0-d6) 3.85(3H, 5), 3.86(3H,
. s), 7.09(1H, d, J = 8.5), 7.44(2H,
¥ s), 7.70(3H, d,J =5.0), 7.78-
A, o™ 7.84(2H, m), 8.06-8.15(2H, m),

@'\/m 8.38(1H, s), 8.65(1H, s), 10.58(1H,
s)
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O5H. (,s), . N ., s), 181, s)1 01/ 83485 PCT/ EPOL/ 04357
11-115n516. 0194A( DVBO- d6) 1. 66- 1. 69( 4H, 0 N~/3.17-3.18(4H, m,
3. 85(3H, W p1A6483. 87(3H, s), 7.14(1 H d, J = 8.5), N WPG”E’EPOI&Q(SQH m,
7.93(2H, d, J =8.5), 8.07(1 H d, J =2.0), 8 18(2H ~"d, J = 8.5), 8.76(1
H s), 10.79(1 H, Ns) i 0o 11-1160532.0184A(DVSO d6) 2. 91(4H, t(br) J =
4.5), ~ 3.66(4H, t(br), J = 4.5), 7.15(1 H, d, off o. "~/ i .0J = 8.5),
7.76-7.88(5H, nm), 8.11- 8.22(3H, n), 8.76-8.79(1H s(br)), 10.86-10 96(1 H,
s(br)) -Ctt o 11-117CH466.9267A(DMBO) 3.37 (3H, s), 3.38 (3H, s), 3.80 (3H,
s), 3.83[(BH5[s), 7.11 (1 P p yB,01988. 3AZ),| 7. 26 |(0lSO-ds) k61696, 3, ), 7. 51
(1 H dd]| J=1. 9+ 8 3 HZ)Q 6B (1 H, |d, J=1.§ Hz), |[sn768aimHesa, sa-t{J=1. 9
Hz), 7.70 (1H, ;@ﬁbH dd, J=1.9, 8.3 |Hz), %0084 &17.H41Hd,J=85)
7.75-7.82(3H, m), 7.93(2H, d, J =

22 WO
CH

)\N 8.5), 8.07(1H, d, J = 2.0), 8.18(2H,
(\" d,J=85), 8.76(1H,s), 10.79(1H,

s)

3.66(4H, (br), J = 4.5), 7.15(1H, d,

J=85), 7.76-7.88(5H, m), 8.11-
8.22(3H, m), 8.76-8.79(1H, s(br)),
10.86-10.96(1H, s(br))

o,
o
11-116 (\ 532.0184 A (DMSO-d6) 2.91(4H, t(br), J = 4.5),

11-117] on 466.9267 A (DMSO) 3.37 (3H, 5), 3.38 (3H, 5),
3.80 (3H, s), 3.83 (3H, 5), 7.1 (1H,
o d, J=8.3 Hz), 7.26 (1H, d, J=8.3
N Hz), 7.51 (1H, dd, J=1.9, 8.3 Hz),
m@ =0 7.63 (1H, d, =15 Hz), 7.68 (1H, d,
)N o, J=1.9Hz), 7.70 (1H, 8), 7.77 (1H,
E/N ) dd, J=1.9, 8.3 Hz), 8.08 (1H, d,
o, J=1.9 Hz)

11-118 |on 452.8999 A (DMSO0) 3.32 (34, s), 3.81 (31, 5),
3.84 (3H, ), 7.10 (1H, d, J=8.3
& Hz), 7.18 (1H, d, J=8.3 Hz), 7.42
M©:>=0 (1H, dd, J=1.9, 8.3 Hz), 7.56 (1H,
d, J=1.9 Hz), 7.68 (1H, 5), 7.71
A, (1H, d, J=1.9 Hz), 7.76 (1H, dd,
| J=1.9, 8.3 Hz), 8.07 (1H, d, J=1.9
Hz), 8.64 (1H, d,

11-119 o 424.479 A (DMSO0 d-6) 3.82 (6H, 5), 7.01 (1H,
o8 d,J = 9.0 Hz), 7.50 (1H, br), 7.58-
3 7.75 (4H, m), 7.88 (2H, 5), 8.02
N (1H,d,J = 7.6 Hz), 8.43 (1H, d, J =
7.9 Hz), 9.73 (1H, br)
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J=1.9 Hz) O ICN 11-118H452. 8999A(DMBO) 3.32 (3H, s), 3.81 (3H, s), 3.84
(3H, s), 7.10 (1 H, d, J=8.3 Hz), 7.18 (1 H, d, J=8.3 Hz), 7.42 (1 H dd,
J=1.9, 8VEOBE3SY.56 (1 H, d, J=1.9 Hz), 7.68 (1 H, s), 7PCLEPdUt3sd, J=1.9
Hz), 7.76 (1 H dd, J=1.9, 8.3 Hz), 8.07 (1 H d, J=1.9 Hz), 8.64 (1 H d,
11-1190424. 479A(DVBO d-6) 3.82 (6H, s), 7.01 (1 H, c-ad, J = 9.0 Hz), 7.50
(1 H br), 7.58- 0 7.75 (4H, n), 7.88 (2H s), 8.02 1JI ,

(1H, d, J=7. 6Hz), 8. 43(1H, d, J= N a7.9 Hz), 9.73 (1 H, br)I') - 0@ 123
WO 01/ 83485+ Lr@'04357 Hr-3-20el—424—A479ADVEO—¢ 325 H- 3.82
(3H, O=s+o5]%[3. 87 (K s), 4. 03°(TH d ~3 =|8.6 HYos5g )Zf( éﬁégﬁlg m,
8.28-8.30 .1 (3H, rr) 8.57 (1H, br),|9.88 (1M, br) NHiroly
11- 1219407, 85928( ) 3.74)(3H s). |3.81 (3MHs), 3Hq§8 T s sy HE)
7.54-7.58 (2H|m), v7N63-7.65 (|LH, 1), 7.75- o0
N
I N L O\(}la
e
TEIIEN 407.8502] B (CDCP3) 3.74 (30s), 3.81 GHs),
NE“@ 7.06 (1H, d, J=8.5Hz), 7.54-7.58
(2H,m), 7.63-7.65 (1Hm), 7.75-
M 7.78 (2Hm), 7.87-7.90 ({Hm),
Nkccm 8.04 (1H, d, J=7.9Hz), 8.09 (1H,5),
8.51 (1Hs), 1094 (1H, bs).
L .
CH
11122 2 430.4939] A (DMSO) 3.57 (3, 9), 3.80 (3H, 3,
e 3.82 (3H, 5), 7.03 (1H, d, J=8.1
o Kj Hz), 7.40 (1H, s), 7.66 (3H, m),
N 7,72 (1H, 8), 7.80 (3H, 5), 7.90 (1H,
d, J=5.4 H2), 8.57 (1H, d, J=8.1
QN A Hz), 9.46 (1H, 5)
%o\%
e
TEEF] 4535207] A [DMSO ¢:6) 2.58 (61, 5), 3.78 (3H,
- s), 3.7 (3H, §), 7.00 (1H, 6, J = 9.0
He O:O Hz), 7.45-7.50 (1H, m), 8.43 (1H, d,

J =83 Hz), 9.61 (1H, br)

11-124| cH 397.864 A

N o
H,
11125 o | %05312] B (DMSO 6.6) 1.76-1.86 (2H, m),
m 2.7 (2H,1, 7.5 Ha), 2.62 (2H, 1, J =
7.5 Hz), 3.62 (3H, 5), 3.83 (3H, 5),
\ 3.88 (3H, 5), 6.40 (1H, 8), 7.06-7.11
P - (3H, m), 7.24-7.26 (2H, m), 7.32
(1H, d, J = 1.5 Hz), 7.78-7.85 (3H,
), 12.04 (1H, by
™,
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7.78 (2H M), 7.87-7.90 (1 H ), ' “ay8.04 (1H d, J=7.9Hz), 8.09 (1H s),
8.51 (1 H's), 10.94 (1 H, bs). CH (DVBO 3.57 (3H, s), 3.80 (3H, s), 3 82
(3H 0 s) WO oL2ReH 439. 4939A7 s03 (1 Hd J=8 1 . , f , ,. PCI/EPOIME}57 7.40 (1
H s), 7.66 (3H, m, N\7.72 (1 H s), 7.80 (3H s), 7.90 (1 H, /ld, J=5.4
Hz), 8.57 (1 H d, J=8.1 anHz), 9.46 (1 H, s) N 11-123H c\ 0453.5207A( DVSO
d-6) 2.58 (6H, s), 3.78 (3H, P _os), 3.79 (3H, s), 7.00 (1 H, d, J = 9.0

| Hz), 7.45-7.50 (1H, n), 8.43 (IH, d, "J = 8.3 Hz), 9.61 (1H, br) ~Q &

11-124 o7 —864-A—1
-126 o o | 474558 10000 (DMSO d-6) 1.35 (3H, t, J = 4.2
%m Hz), 1.78-1.85 (2H, m), 2.20-2.28
(2H, m), 3.82 (3H, s), 3.88 (3H, s),
B 4.11-4.18 (2H, m), 6.31 (1H, s),
A Oy 7.08-7.10 (3H, m), 7.25-7.26 (2H,
m), 7.30 (1H, s), 7.76 (1H, s), 7.79-
? 7.82 (2H, m), 12.00 (1H, br)
a4
11-127 o 424479 A (DMSO), 3.22(3H, s), 3.82(3H, ),
50 3.88(3H, s), 7.08(1H, d, J=0.0Hz),
) 7.23(1H, s), 7.65(1H, d, J=1.5Hz),
N 7.74(2H, s), 7.98(2H, d, J=8.7Hz),
Py 8.21(2H, d, J=8.7Hz), 8.30(1H, ),
</\N SN 9.94(1H, s)
~ O\
NJ\/KE:E H,
e
11-128 ) 432.4816 A (DMSO d-6) 3.1 (36H, 5), 3.83
(3H, 5), 3.88 (3H, 5), 6.47 (1H, d,
HN J=0Hz), 7.05 (1H, d, J=8.5Hz), 7.52
N I/O*s (1H, brs), 7.69-7.84 (6H, m), 8.18
1H, brs), 8.47 (1H, s
(/\N )§N H, ( ), 8.47 (1H, 5)
0.
“tH,
ok
11-129 M@)\o:% 404.432 A 405
| N
N N
a4
o

Jr |
S
F
5e: eoN T
CONTNF O—Me J N” >N
HN" . N/ = O—Me

O—Me
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o "N
Hz) ,

Hz) ,

(2H,

11- 125460. 5312B(DMSO d-6) 1.76-1.86 (2H, m), | 02.27 (2H t,
2.62 (2H, t, J = 7.5 Hz), 3.62 (3H, s), 3.83 (3H s), 3.88 (3H,
6.40 (1HWGY183806-7.11 i (3H, n), 7.24-7.26 (2H, n), 7.32PCT/EPH/ 04857 J = 1.5
7.78-7.85 (3H, m), 12.04 (1H, br) CFt 124 WD 01/ 83485 PCT/ EPOL/ 04357
11-126at 474.55810000(DVBO d-6) 1.35 (3H, t, J = 4.2 - < Hz), 1.78-1.85
2.20-2.28 ) O(2H, n), 3.82 (3H, s), 3.88 (3H s), 4.11-4.18 (2H,

m,

7
S

m, 6.31 (1H, s), 7.08-7.10 (3H, m, 7.25-7.26 (2H, m, 7.30 (1 H s),

(1H

s),

7.79- 7.82 (2H, n), 12.00 (1 H, br) 11-127424.479A( DVSO),

.5
),

7.76

3.22(3H, s), 3.82(3H, s), 03.88(3H, s), 7.08(1 H, d, J=9.0Hz), 07.23(1 H,
s), 7.65(1 H d, J=1.5Hz), \ 7.74(2H s), 7.98(2H, d, J=8.7Hz), N 8.21(2H,

d, J=8.7Hz),

(36H,

s),

3.83 (3H, s), 3.88 (3H, s), 6.47 (1H d, J=9Hz), 7.05 (1 H,

J=8.5Hz) ,irY. 525m1 of dry DMSO was added, potassium tert-butoxide

(94.26mg, 0.84mmol), and 5-ethylsulfenyl-7- (3, 4-
dimethoxyphenyl) -imidazo[1l,2-c]pyrimidin (126.16mg,
0.4mmol) . The resulting solution was stirred overnight and 3ml
of ice water was added. The produced precipitate was collected
by filtration, and washed with water, 2-propanol, and ether
to give crude product of (3-fluorophenyl)-[7-(3, 4-
dimethoxyphenyl)-imidazo[l,2-clpyrimidin-5-yl]lamine. The
crude product was purified by preparative TLC to give the pure
product (127.000mg, 87.1%).
Mass spectrometry: 365
Activity grade: A

With the use of any of the intermediates I or II and
according to the procedure that is similar to that of Example

12, following compounds shown in Table 11 below were prepared.

126

8.0 (thd =)L utdh @A (dlf hh— FuorklaridBiods 2 #E8IRMPDVE0 Sim@1 )3. 11

d,



N(1 H brs), 7.69-7.84 (6H, n), 8.18 (1 H brs), 847 (1 H s) O
11-1290404. 432A405 O (Exanple 12) OMe OMe OMe O Me 125 WO 01/ 83485
PCT/ EPO1MA 8583430 t he solution of mfluoroaniline (88.90npCT/@P&¥BY7) in
1.5ml of dry DVMBO was added, potassiumtert-butoxide (94.26ng, 0.84mmmovl),
and 5-ethyl sul fenyl-7-(3, 4- di net hoxyphenyl)-im dazo[1, 2-c]pyrimdin
(126.16ng, O0.4mmol). The resulting solution was stirred overni ght and 3ml
of ice water was added. The produced precipitate was collected by
filtration, and washed with water, 2-propanol, and ether to give crude
product of (3- fTahﬂoafcﬂphenyl) [7 (3 4-

n Aozl 1 el nvrd vl a ne crud
ARyl L v - T A e T e 1
Mass spectrorretry 365 Actl ]/\toy grgaézé A V\Fth the us CDB‘F)‘Q %‘u%ﬂ; i §
i nt er nedilates | I cording fo the pfoceduf: 9 5355 af to
t hat of Exanpl 12, IIovm ng conpoufds shown in 3?6 ‘ﬁHLn gv1M\/%re
prepared| 126 0 85 Tablle 11 PCJ/ EPO1/ 04357 BX. _75H 7 00 745
No. I\/O_STRUCTUREO_V\E GHActl vityl gradeMBNVR 12-1~459. %ﬁ ((;l;}(; %gg%géﬁl (4H,
bs), 2.59-2.64 |( , 2.79-2.87 (2H] m, 3.68- 3. (4 (BH, 95),
3.97 (3Hf s), 1q. Rs), 6.95 (1]H, d, J¥7.5 hHz), 22- 7 28 (3H n,

7.45

12-2 386.4166 A 387
\
Qo
N

12-3 347.3796 A 348

12-4 g o\ma 377.4061 A (DMSO d-6) 3.80 (3H, 5), 3.83
l (3H, s), 3.88 (3H, 5), 6.94 (1H, d,
N J=8.9Hz), 7.02 (1H, d, 8.5Hz),
J\N 7.61-7.68 (4H, m), 8.17 (1H, s),
</\N X 8.19 (1H, s), 856 (1H, 5), 9.59 (1H,
A N )
N H,
o s

127



(LH s), 7.49 (1 H s), 7.59-7.62 (1 H n), 7.65-7.71 (4H, m) 12-2\
386.4166A387 N "L N (N N 01, 12-3N347.3796A348 - N f//N 0 11 12-40L,
377. 4061AOWBO485 6) 3.80 (3H, s), 3.83 O (3H, s), 3.88 (BEIER),048594 (1 H,
d, NJ= 8.9Hz), 7.02 (1 H, d, 8.5Hz), 7.61-7.68 (4H, m), 8.17 (1 H, s),
~NB.19 (1 H,'s), 8.56 (1 H, s), 9.59 (1 H, 0.S) 127 WD 01/ 83485

PCT/ EPOL/ 04357 12-50410.4549B411 s G N N O 1 CH3 12- 6N k/ 447. 5195B448

12- 7TN347. 3796A348

12-5 0, 410.4549 B 411

g\%
N

A,

2

Y/,

<;N ¥ | 0‘013
o

12-6 447.5195 B 448

e
ENF

MJ\)I:CE
12-7 y 347.3796 A 348

(/\N)%N
o’G43
12-8 / 347.3796 A (DMSO d-6) 3.83 (3H, 5), 3.89
/@ (3H, 5), 7.08 (1H, d, J=8.2Hz), 7.65
N (1H, s), 7.73-7.76 (3H, m), 7.97
)\N (2H, d, J=5.9Hz), 8.29 (1H, s), 8.53
(/\N O {2H, d, J=5.9Hz), 9.95 (1H, brs)
O/G‘la
12-9 ; 426.2757 A (DMSO d-6) 3.82 (3H, s), 3.8

(3H, s), 7.06 (1H, 5, J=8.6Hz), 7.57

(1H, s), 7.65 (1H, s), 7.68 (1H, s),

7.70 (1H, s), 8.09 (1H, d, J=9.0Hz),

A 8.35 (2H, m), 8.51 (1H, 5), 10.64
(1H, brs)

s

X
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\ N N 12-8347.3796A(DVSO d-6) 3.83 (3H, s), 3.89 (3H, s), 7.08 (1 H,
=8.2Hz), 7.65 N(1H, s), 7.73-7.76 (3H, n), 7.97 (2H d, J=5.9Hz), 8.29

d, J
(1 H s)wW@0B®4\ (2H d, J= 5.9Hz), 9.95 (1 H, brs) N 0- PCOEB0IABST
r426. 2757A(DVBO d-6) 3.82 (3H, s), 3.88 V(3H, s), 7.06 (1 H, s, J=8.6Hz),
7.57 IIN(LH s), 7.65 (L H s), 7.68 (L H s), | 7.70 (1L H s), 8.09 (1
H d, J=9.0Hz), N8.35 (2H, n), 851 (1L H s), 10.64 (1H brs) 0 .at 128 WO
01/ 83485 PCT/ EPOL/ 04357 12- 10332. 365A( DVBO d-6) d 3. 85 (3H s), 7.07 (1 H,
d, J=8.01'£i;aL FLI CrH—m) T F = 64OHTm—F 83 (1 H,
s), 8.06|(1 H, 2 N kN H5°%g]49 {1 H| d, J%O %567 N| CH( 1H,
broad s),10. 15 12-1fici 380/8371A NI 74§7’64 s m)m )

)\ 7.83 (1H, 5), 8.06 (1H, d, J = 2.2

(1H, broad s), 10.15 (1H, s).

—

\
2

(/\N N Hz), 849 (1H, d, J=1.9 Hz), 9.30
N

12-11 ] 380.8371 A

12-12 : Br 425.2881 A 425
N

(/\N)*N
N/ & O\G"a
0/0"3
12-13 : F 414.3905 B 415
F
N
9
% O\
CH,
0/0*3
12-14 o—CH, 436.4716 A
\
i,
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ltc, \ |
FFN-~/

01/ 83485 WATW1/&R63/ 04357 12- 15,

(3H, Ot

O er

12- 12N /425. 2881A425 \ N N

‘a 12-14p-a-t 436.4716A N O

-cFt / p-~a-
-kN V O cFt
oN 377. 4061A( CDCl 3)

+\ cF
d 3. PET/EBMH,/04397,

12-15

377.4061

(CDCI3) : d 3.95 (3H, s), 3.98 (3H,
s),6.97 (3H, d, J = 9Hz), 7.47 (1H,
s),7.65 (1H, dd, J = 2Hz, 8.4Hz),

7.72 (1H,d, d=2Hz), 7.78 (2H, d,
J=9Hz),7.99 (1H, 5), 8.29 (1H, 5)

12-16

459.5471

A 460

(CDCI3) d 2.05 (2H, quint, J = 6.8
Hz), 2.48 (4H, t, J = 4.4 Hz), 2.56
(2H,t,J=7.1Hz),3.73 (4H,t, J =
4.6 Hz), 3.94 (3H, s), 4.16 {2H, 1, J
=6.6 Hz), 6.76 (1H, s), 6.98 (1H, d,
J=8.4Hz),7.20 (1H,t,J = 7.4 Hz),
7.39-7.46 (3H, m), 7.51 (1H, s),

12-17

374.3982

A 375

(CDCI3) d 2.37 (3H, s), 3.87 (3H,
5),6.93 (1H, s), 6.98 (1H, d, J = 8.7
Hz), 7.18 (1H,1,J = 7.4 Hz), 7.25-
7.45 (4H, m), 7.61-7.71 (4H, m),
7.87 (1H, dd, =2.2, 8.6 Hz).

12-18

422.4858

B 423

(DMSO d-6) d 3.94 (3H, s), 5.22
(2H, s), 6.85 (1H, s), 6.95 (1H, d, J
=83Hz),7.19 (1H,1, J=7.4 Hz),
7.28-7.55 (8H, m), 7.65 (1H,d, J =
1.6 Hz), 7.72-7.76 (3H, m).

12-19

332.3614

A 333

(DMSO d-6) d 3.86 (3H, s), 6.84
(1H,d,J=83Hz), 715 (1H,t,J =
7.3 Hz),7.45 (2H, m), 7.55-7.60
(3H,m), 7.33 (1H, d, J = 1.9 Hz),
791 (1H, d, J=7.7 Hz), 8.26 (1H,
8), 9.25 (1H, s}, 9.50 {1H, s).

12-20

404.4676

A 405

(CDCI3) d 1.24 (3H, 1, J =
7.0 Hz), 3.61(H, q, J=7.0
Hz), 8.85 (2H, t, J = 5.3 Hz),
4.24 (2H, 1, J = 5.3 Hz), 6.68
(1H, s), 6.99 (1H, d, J = 8.4
Hz), 7.20 (1H, t, J = 7.5 Hz),
7.40-7.45 (3H, m), 7.52 (1H,
s), 7.58 (1H, dd, J = 2.1, 8.4

Hz), 7.60-7.76 (4H, m).

130

12-13F 414.3905B415
129 WO

3.98



as), 6.97 (3H, d, J = 9Hz), 7.47 (1 H N'7.65 (1 H, dd, J = 2Hz, 8.4Hz),
CNN7.72 (1 H d, J =2Hz), 7.78 (2H, d, ~~ J = 9Hz), 7.99 (1 H s), 8.29 (1
H s) ' XIODUSB4s3 ai 12- 16459. 5471A460(CDCI3) d 2.05 (2H, PQDERE104357= 6. 8
Hz), 2.48 (4H t, J = 4.4 Hz), 2.56 ) 4.6 Hz), 3.94 (3Hs), 4.16 (2H t, J
U=6.6 Hz), 6.76 (L H s), 6.98 (1 H d, J =8.4H), 7.20 (1L H t, J=7.4

HZ),73970|\/N~46(3H)7511H..,m,.(,s),
12-17/ 374. 3982A375( CDCI3) d 2.37 (3H, s), 3.87 (3H, s), 6 93 (1/H Sari 6. 98
(1 H_d, 817 H‘I’ LA INET T | DR YRR (o SN VR e T e e
. 61-7.71 14%'1', (1 H ds’ 3:2'2’ 8'5?_?2)'?8& Oé’ );road-s(
7.19(1HtJ 7.4 Hz), 7.44 (3H,
m), 7.52-7.64 (4H, m), 7.73 (2H, d,
(/\NJ§N J=7.8Hz).
N" A = :
O
12-22 330.3456 B 331 [(CDCI3)d 6.00 (2H, s), 6.70 (1H,
broad s}, 6.89 (1H, d, J = 8.2 Hz),
z 7.21 (1H,1, =74 Hz), 7.42-7.48

/k (4H, m), 7.52 (1H, d, J = 1.7 Hz),
XN 7.58 (1H, dd, J= 1.7, 8.2 Hz), 7.66-

[/ N ) 7.71 (3H,m).
N
/K/k©:z>

12-23 374.4418 A 375 |(CDCI3)d 1.47 (6H,1, J = 7.0 Hz),
/@ 1.49 (3H, 1, J=7.0 Hz), 4.17 (4H,
N
A
2

(1H,1, J = 7.4 Hz), 7.38-7.48 (4H,

m), 6.95 (1H, d, J = 8.4 Hz), 7.18
(/\ N m), 7.55-7.71 (4H, m), 7.79 (2H, d,

N O J=8.0 Hz).
0" e,
12-24 462.547 B 463  |(CDCI3)d 1.24 (6H, t, J = 7.0 Hz),
N,@ 3.62 (4H, m), 3.84 (4H, q, J = 5.1
J\N Hz), 4.23 (4H, m), 6.75 (1H, 5),
(/\N h 6.99 (1H, d, J=85Hz), 7.19 (1H,
NNF NN Ny, ‘ t,J = 7.4 Hz), 7.40-7.49 (4H, m),
O 7.60 (1H, dd, J=2.1,8.4 Hz), 7.65
(1H,d, J = 21.3 Hz), 7.72-7.75 (3H,
m).
12-25 445.5203 A 446 |(CDCI3) d 2.59 (4H, t, J = 4.6 Hz),
@ 2,87 (2H, 1, J = 6.1 Hz), 3.73 (4H, 1,
N

J=4.6 Hz), .90 (3H, s), 4.23 (2H,
t,J=6.1 Hz),6.95 (1H, d, J=85

M , d,
NN\ Hz), 7.18 (2H, 5), 7.39-7.76 (9H,
o @ m).
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12-18422. 4858B423(DVsSO d-6) d 3.94 (3H, s), 5.22 (2H, s), 6.85 (1 H, s),
6.95 (1 H d, J ~=8.3 Hz), 7.19 (1 H t, J =7.4 H), | 7.28-7.55 (8H, m,
7.65 (1 Mody/838s= |w N\ 0.1.5 Hz), 7.72-7.76 (3H, m. PCT/EP01/04357
12-19/332. 3614A333(DVSO d-6) d 3.86 (3H, s), 6.84
| (1H, d, J=8.3Hz), 7. 15(1H,t,J=\ 7.3 Hz), 7.45 (2H, m), 7.55-7.60 N (3H m,
7.33 (1H, d, J=1.9 Hz), 7.91 (1 H d, J =7.7 H), 826 (1 H N / s),
9.25 (1 H, s), 9.50 (1 H s). p\ \ CF6 CH 12- 20404 4676A405(CDCI3) d
1. 24 (3H [t o=+ 9—Ho) 3 6t—fH—fir 9= 79— 5.3
Hz) /4.:4"%5%, t, 5.3 Hr)| o889 1H ). 6 95{le iréb_ . z 46 Z 20 (1 H
t, J = 7|5 Hz), 3H{m, 7.52 (1 H |s), 7 o 4222H 2.1,
8.4 Hz), |7.60-7. 130 WD 01/ 83485 PCT/ EPO 683 1HS 6.97
12-21344.13724B3 ‘4\030 (3H, $§), 6.93|(1 H, 1 ,d - i =[7.04 (1
H, broadis), \7. /\/NJ = 7.4 Hr), 7.44}1(3H, ﬁ)HZﬂgdi;?;sZH@,ﬂ (4I-, n,
[¢]
7.73 (2H,[ d,
12-27 4224858 C 423 |(CDCI3)d 3.94 (3H, s), 5.21 (2H,
5), 6.72 (1H, broad s), 6.98 (1H, d,
J =8.6 Hz), 7.25-7.44 (10H, m),
O\/@ 7.64 (2H, m), 7.72 (3H, m).
12-28 404.4676 A 405 |(CDCI3)d1.24 (3H,t, J = 7.0 Hz),
3.62 (2H, q,J=7.0 Hz), 3.87 (2H,
t,J=53Hz),4.27 (2H,1,J=5.3
Hz), 6.70 (1H, 5), 6.95 (1H, d, J =
NN Ny 8.5 Hz), 7.20 (1H, t, J = 7.4 Hz),
7.32-7.50 (4H, m), 7.60-7.75 (5H,
12-29 362.3912 A % |
oy
O
12-30 | 381.8214 A 382
9
N
(/\N)N
N/ % 0\(}{3
o
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= 7.8 Hz). O | QJ 12-22330.3456B331(CDCI3) d 6.00 (2H, s), 6.70 (1 H,
broads), 6.89 (1 H d, J =8.2 Hz), N\7.21 (1 H t, J = 7.4 Hz),
7.42-7. 48vQ4t8348y, 7.52 (1 H, d, J =1.7 Hz), 7.58 (1 H, dECT/EPe1/W3F, 8.2
Hz), 7.66- N \N7 7L 3H. ( ,m. N/ | \ 12- 23374. 4418A375(CDCI 3) d 1. 47
(6H t, J = 7.0 Hz), 1.49 (3H, t, J = 7.0 Hz), 4.17 (4H Nv, 6.95 (1 H d,
J=84H), 7.18 (1 H t, J =714 Hz), 7.38-7.48 (4H, ON ~\N "r~ m,
| -
t

o &

7.55-7.71 (4H, m), 7.79 (2H, d, / N1 -At= 8.0 Hz).
12- 244627 547463 OO0y 124 (GH—4——3—=7-pHe) 10362 (4H—r); 3.84
(aH, q, D 2% 1} Hz) >§3 (4H] %8s B H|s)® §.99 (1 H d, J =|8.5
Hz). 7.1B (1 H, R)/Ls 4 Hz), 7.40-7.49 (4H m, |7.60 (1 H, dd, J|= 2.1,
8.4 Hz),|7.65 113 Hz), [7.72-7.76 (3H| m.
12- 25445 5203A4z)ﬁ( |3) d 2 B9 (4H, £, J = 46 Hz)|, 12.87 (2H, t, ] =6.1
H), 3.7B (4H, "J/— , 3.90 [3H, s),|4.23|(2H t, J = 6.1 H),
6.95 (1 H d, |
0,043
12-32 361.3595] A (d8-DMSO) 3.99 (3H, 5), 7.12-7.22
M© (1H, m), 7.38-7.50 (3H, m), 7.65
(1H, 8), 7.75 (1H, 5), 7.85 (2H, d,
)§N . J=7.9Hz), 8.31 (1H, 5), 8.40 (1H,
1 . dd, J=2.3, 8.7Hz), 8.60 (1H, d,
AN J=2.3Hz), 9.63 (1H, )
?
oy
12-33 374.3982] A (CDCI3) d 2.41(3H, 5), 3.65 (3H, 9),

6.84 (1H, d, J = 8.3 Hz), 7.12-7.21
(3H, m), 7.28-7.43 (4H, m), 7.60
(2H, m), 7.74 (2H, d, § = 7.7 Hz).

12-34 475.6141 A (CDCI3) d 2.02 (2H, quint, J = 6.8
Hz), 2.57 (2H,1,J = 7.1 Hz), 2.67-
2.75 (8H, m), .94 (3H, 5), 4.14
(2H,t,J=6.8 Hz), 6.70 (1H, s),
6.98 (1H, d, J = 8.3 Hz), 7.20 (1H,

t,J=7.1 Hz), 7.33-7.58 (9H, m).

12-35 431.5371 C (CDCI3) d 0.96 (6H,t, J = 7.2 Hz),
257 (4H,q,J=7.2Hz),2.89 (2H, .
t,J=5.8 Hz), 3.96 (3H, s), 4.25
(8H, t,J=5.1Hz),6.98 (1H,d, J=
8.6 Hz), 7.16-7.60 (6H, m), 7.77
(1H,d, J=1.9Hz),8.05(2H,d,J=
7.6 Hz), 9.96 (1H, s).

_ 5?3@
§
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ri Hz),

(2H, t, Weo06sBsHz), 3
J =6.0 Hz), 6.83 (1 H,
7w, ~,, 1 04 H)

12-27422. 4858C423(CDCI 3) d 3.94 (3H,

7.18 (2H, s),

7.39-7.76 (9H, a m
PCT/ EPOL/ 04357 12- 26445. 5203A446(CDCI 3) d 2. 61 (4H,

0o . "

1111 1 131 WO 01/ 83485
2.87

t, J = 4.6 Hz),

s), 6.98 (1L H d, J =8.6H), 7.25-7.44 (1 OH, ), 7 64 (2H Nn) 7

12-36

472.5898

A

(CDCI3) d 2.05 (2H, quint, J = 6.8
Hz), 2.29 (3H, ), 2.31-2.58 (10H,
m), 3.94 (3H, s, 4.15 (2H, 1, J = 6.8
Hz),6.74 (1H, s),6.98 (1H,d, =
8.6 Hz), 7.20 (1H,1, d = 7.1 Hz),
7.40-7.76 (9H, m).

12-37

431.4935

CDCI3 7.64-7.61 (m, 4H), 7.57 (dd,
1H, J=13.8, 3.2 Hz), 7.47 (s, 1H),
7.00 (s, 1H), 6.91 (d, 1H, J=15.1
Hz), 3.92 (s, 3H), 3.91 (t, 4H, J=
8.2 Hz), 3.84 (s, 3H), 3.13 (t, 4H,
J=76Hz)

12-38

488.5888

CDCI3 7.67 (d, 2H, J=9.1 Hz), 7.62
(s, 1H), 7.56 (s, 1H), 7.54 (s, 2H),
7.38 (s, 1H), 6.93 (d, 2H, J=9.1
Hz), 6.60 (d, 1H, J= 8.6.Hz), 3.91
(s, 3H), 3.83 (s, 3H), 3.76 (m, 4H),
3.27 (t, 2H, J= 6.4 Hz), 2.51 (m,
4H), 1.86 (t, 2H, J= 6.4 Hz)

12-39

471.6057

CDCI37.77 (d, 2H, J=75 Hz), 7.58
(s, 3H), 7.52 (s, 1H), 7.41 (d, 2H,
J=7.9Hz), 7.37 (s, 1H), 7.16 (3,

1H, J=7.9 Hz), 6.62 (d, 2H, J=8.7
Hz), 3.92 (s, 3H), 3.26 (d, 2H,
J=6.2 Hz), 2.55 (m, 10H), 2.32 (s,
3H), 1.85 (t, 2H, J= 6.4 Hz)

12-40

456.5472

MeOD-d4 8.08 (s, 1H), 7.86 (d, 2H,
J=7.6 Hz), 7.68-7.26 (m, 8H), 7.19
(d, 1H, J="7.7 Hz), 3.93 (s, 3H),
3.49-3.22 (m, 6H), 2.42 (1, 2H, J=
8.1 Hz), 1.88 (m, 2H)

12-41

403.4835

(CDCI3), 2.94(3H, s), 3.34(3H, 5),
3.38(2H, t, J=6.0Hz), 358(2H, t,
J=6.0Hz), 3.94(3H, s), 6.77(1H, ),
7.00(1H, d, J=8.5Hz), 7.19(1H, 1,
J=7.6Hz), 7.43(1H, 1, J=7.6Hz),
7.46(1H, s), 752(1H, s), 7.58(1H,
dd, J=1.9Hz, J=8.2Hz), 7.67(1H,
dd, J=1.9Hz, J=8.2Hz), 7.76(2H, d,

J=7.6Hz)

134

t,

.74 (4H, t, jJ = 4.6 Hz), 3.93 (3H, PE)/EPHL@IST 2H,
s), 6.97 (1 H d, J =8.5H), 7.19 (1 H, t, J
"at 7 j39-7 76 (9HM . , O,,,, N . , .
s), 5.21 (2H, 'Os), 6.72 (1 H, broad



72 (3HM . , , . , . 12-28404.4676A405(CDCI3) d 1.24 (3H, t, J = 7.0
Hz), ev3.62 (2H, g, J = 7.0 Hz), 3.87 (2H, t, J = 5.3 Hz), 4.27 (2H, t, J =
5.3 CN T'Wa)p1s®8s¥0 (1 H, s), 6.95 (1 H d, J = N ~/" 0"08. BCHEP)1/04320 (1 H,
t, J =7.4 H), 0.0-57.32 7.50 (4H, m), 7.60-7.75 (5H, 12-29N- 362.3912A363
2 ~-NN -\ N N N 12-30N381.8214A382 A( N N G / Dim 132 WD 01/ 83485
PCT/ EPOL/ 04357 12- 31N - N354. 393B355

12-42 417.5103 A (CDCI3), 2.38(3H, 5), 2.95(3H, s),

Q/m: 3.34(3H, s), 3.39(2H, 1, J=6.0Hz),

N 3.57(2H, 1, J=6.0Hz), 3.96(3H, 5),

\ 6.85(1H, s), 7.00(1H, d, J=8.2Hz),

E‘N 7.21(2H, d, J=8.2Hz), 7.48(2H, d,

PN o+, J=11.0Hz), 7.57(1H, dd, J=2.2Hz,
,m?t J=8.5Hz), 7.64(2H, d, J=8.5Hz),

@ 7.65(2H, d, J=1.9Hz)

12-43 F 471.4806 A (CDCI3), 2.95(3H, s), 3.35(3H, s),

3.39(2H, t, J=6.0Hz), 3.59(2H, ,
F J=6.0Hz), 3.95(3H, s), 7.02(2H, d,
N J=8.5Hz), 7.04(1H, s), 7.53(1H, s),
N/kN 7.56(1H, s), 7.60(1H, s), 7.68(1H,
N o, d, J=3.7Hz), 7.69(1H, d, J=3.5Hz),

7.93(2H, d, J=8.5Hz)

12-44 9 481.5743 A (CDCI3), 2.94(3H, s), 3.06(3H, 5),
Hac—ij@ 3.35(3H, s), 3.40(2H, 1, J=5.9Hz),
0 3.60(2H, t, J=6.3Hz), 3.97(3H, s),
7.03(1H, d, J=8.2Hz), 7.29(1H, t,
NJ%N J=7.3Hz), 7.58(2H, d, J=8.8Hz),
L - 7.62(1H, s), 7.68(1H,g), 7.74(1H,
td, J=1.6Hz, J=7.3Hz), 8.01(1H, dd,
C J=1.3Hz, J=7.9Hz), 9.11(1H, d,
o J=8.2Hz), 9.85(1H, s)
12-45 0 390.4012 A (DMSO d-6) 3.82 (3H, s), 3.88
y (8H, 5), 7.07 (1H, 5), 7.70-7.79 (6H,
HN | m), 8.18 (1H, ), 8.47 (1H, 5), 8.65

(1H, s), 10.04 (1H, s), 11.97 (1H, s)

12-46 482.3796 A (CDCI3), 2.95(3H, s), 3.35(3H, ),
3.40(2H, 1, J=6.0Hz), 359(2H, t,
J=5.9Hz), 3.95(3H, s), 7.01(1H, d,

J=8.2Hz), 7.20(1H, s), 7.50(1H, s),

N He
o 3 7.52(2H, d, J=6.9Hz), 7.54(1H, d,
NN J=1.9Hz), 7.56(1H, 5), 7.59(1H, d,
o J=1.9Hz), 7.64(1H, d, J=1.0Hz),

O, 7.71(2H, d, J=6.9H2)
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SA( Nol Odt 12-32361.3595A(d8-DMSO) 3.99 (3H, s), 7.12-7.22 (1H,
7.38-7.50 (3H, m), 7.65 (1 H s), 7.75 (1 H s), 7.85 (2H, d, N
0J=7.9Hz)WoBLS®s{1 H s), 8.40 (1 H, it,dd, J=2.3, 8.7Hz)PCBEBQ/@3H, d, r /
| 0J=2.3Hz), 9.63 (1 H, s) 12-33374.3982A(CDCI3) d 2.41(3H, s), 3.65 (3H,
s), 6.84 (1 H d, J =83 Hz), 7.12-7.21 (3H, n), 7.28-7.43 (4H, m, 7.60
(2H, M), 7.74 (2H, d, J = 7.7 Hz). CF6 0 12-34475.6141A(CDCI3) d 2.02 (2H,
quint, J = 6.8 Hz), 2.57 (2H, t, J = 7.1 Hz), 2.67- “2.75 (8H, m), 3.94

— <o) n ad L4

N
m
J

(3H, S), 154 - ]\*2|I=l|r t 1 65 u‘f;é} 250" 79A(1 m™—S7 0 qO(H H—d J = 8.3
He). 7.20 (T7H] t, I b)) Wyt seh(on| m . [eo%RiEE ﬁjﬂﬁz@us) d
0.96 (6H| t, J|= 7.20e), 12.57 (4H, ¢, I = 7]2 He) [ ouB-tOE o h = 5.8
Hz), 3.96 (3H, |s), A.ms J(2H £, 3 = 5.1 He), |6.98 (5 Bb olae dsgim alo | 8- 6
Hz). 7.16-7.60 [(BF W), 7.77 of, N(1 H d, 3+ 1.9 ?g)sw_ B b g | 3 =
7.6 Hz), [9.96 ( NA 33, W0 01/ 83485 PCT/ EPOL/ 0435 & 8.3 Hz), 7.74 (2H, AB, J=8.3

12- 361 47%. 5898A( DOl 3)| gl 205 [ 2H, quint, J =|6.8 |z, 776 1.5 805 (1H.)

12-48 N 436.9009 A (CDCI3) 3.17 (4H, 1, J=4.5 Hz),
| 3.93 (4H, t, J=4.5 Hz), 4.00 (3H, 5),

N 6.91 (1H, s), 7.06 (1H, d, J=8.5

Y Hz), 7.23 (2H, m), 7.36 (1H, dd,

P . J=1.9,8.5Hz), 7.48 (1H, d, J=1.5

NNF i, Hz), 7.66 (1H, dd, J=2.6, 8.5 Hz),
ﬁ 7.96 (1H, 5), 8.27 (1H, d, J=2.6 Hz)
g

12-49 F 469.4648 A (MeOD) 3.11 (4H, t, J=4.5 Hz),
3.85 (4H, 1, J=4.5 Hz), 3.93 (3H, s),
F 7.03 (1H, d, J=8.3 Hz), 7.49 (1H,
/kN s), 7.60 (1H, d, J=1.5 Hz), 7.65
X (1H, dd, J=1.9, 8.3 Hz), 7.69 (1H,

E/-N ¥z o, s), 7.73 (2H, AB, J=4.5 Hz), 8.10
{8H, m)
/\ .

g
12-50 o, 372.4906 A CDCI3 7.65 (s, 1H), 7.63 (s, 2H),
) 7.63 (s, 2H), 7.47 (s, 1H), 7.26 (m,
j\ 1H), 7.02 (d, 1H, J=8.9 Hz), 3.96
Ny (s, 3H), 3.59 (t, 1H, J= 6.0 Hz),
C P o 3.51(q, 2H, J=7.3 Hz), 3.40 (t, 2H,
N ™, J=6.2 Hz), 3.35 (s, 3H), 2.95 (s,
Py 3H), 1.59 (t, 3H, J=7.3 Hz)
(Lo
12-51 N ~ | 433.5003 A CDCI37.64 (d, 2H, J=-9.3
O/O ay Hz), 7.62 (s, 2H), 7.63 (s,
N 1H), 7.59 (s, 1H), 7. 52 (s,
1H), 7. 43 (s, 1H), 6.97 (d,
JNS 1H, J= 8.2 Hz), 6.94 (d, 2H,
NN o, J=9.3 Hz), 3.90 (s, 3H), 3.83
(s, 3H), 3.57 (t, 2H, J=6.0
: Hz), 8.36 (q, 2H, J= 6.0 Hz),
(LS 3.34 (s, 3H), 2.92 (s, 3H)
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Hz), 2.29 (3H, s), 2.31-2.58 (10H, n), 3.94 (3H s), 4.15 (2H, t, J = 6.8
HZ). 6.74 (1 H s), 6.98 (L H d J =86 H), 7.20 (1 H t, J =7.1 H),
7.40-7. 7T6VQ 91433489 . 12-37431. 4935ACDCI 3 7.64-7.61 (m 4H)pPCTEBV/(4akr, 1 H,
J=13.8, 3.2 Hz), 7.47 (s, 1 H), N7.00 (s,1 H), 6.91 (d, 1 H, J= 15.1 Hz),
3.92 (s. 3H), 3.91 (t, 4H J= 8.2 Hz), 3.84 (s, 3H), 3.13 (t, 4H N “aJ=
7.6 Hz) i 010 12-38488.5888ACDCI3 7.67 (d, 2H, J= 9.1 Hz), 7.62 (s,1 H),
7.56 (s,1 H), 7.54 (s, 2H), 7.38 (s, 1 H), 6.93 (d, 2H, J= 9.1 Hz), 6.60
(d, 1 H —=—8-6Hz)—3-91 at{s+3H) 383 (s 3H) Q.7RJ7\m /“-“ 3274 (t,
oH J= 6. odH) . L. B8RY] 21 I=|6. 4 Rde?ﬁ 7lhcDal 3
7.77 (d, 7.58 [ (s, 3H}), 7.52 (s, J_ 7.9
Hz), 7.3] HH J=FVF.9 H), |6.62 , 3.92
(s, 3H), 6.2 Hz), 2.55|(m10H)| 2.32 ) 2H,
J=' 6.4 Hi) ok d4 8.08 (s, 1 1), 7. sBH L 716 H),
7.68-7. 24 U H J=VY.7 H), [3.93 1‘19 3.2 (m
6H), 2.42 T'Hz), 1.88[(m 2H) |0 12-}41/ 403. 4835A(CDCI ) |
2.94(3H, ), &3.38(2H, t,|J=6.OHz], 3.5B(2H, t, NI=6.0Hz),
3. 94(3H, 480.3638] A CDCI3 7.94 (or s, 1H), 7.7 (5, 2H),
7.74 (s, 1H), 7.62 (s, 2H), 7.59 (d,
1H, J=13.8 Hz), 7.525), 7.48 (s,
2H), 6.97 (d, 1H, J= 13.8 Hz), 3.95
(s, 3H), 3.91 (t, 4H, J=7.6 Hz),
314 (4, 4H, J= 7.6 Hz)
1254 2014677 A CDCI3 7.80 (d, 2H, J= 7.9 Hz), 769
O (s, 1H), 7.67 (s, 1H), 7.63 (s, TH),
N 7.59 (dd, 1H, J=8.2, 1.9 Hz), 7.50
)\q ), 7.40 (t, 2H, J=8.1 Hz), 7.18 (i,
7 1H, J=7.4 Hz), 697 (d, 1H, J= 8.2
NNA o, Hz), 3.94 (s, 3H), 3.91 (t, 4H, J=
~ 4.6 Hz), 3.14 (, 4H, J= 45 Hz)
(s
1255 - 502.6156] A CDCI3 7.74-7.52 (m, 6H), 7.4 (5,
N/Q/) 1H), 7.20 (br s, 1H), 6.93 (d, 3H, J=
(\”A” 16.0 Hz), 3.90 (s, 3H), 3.83 (s, 3H),
(L 3.70 {t, 4H, J=7.7 Hz), 3.18 (t, 2H,
K/m J=12.6 Hz), 2.83 (5, 3H), 2.43-2.33
(m, 6H)
@
1256 4475361 A CDCI37.65 (d, 2H, J= 8.9 1z), 761
m (s, 1H), 7.58 (d, 1H, J= 6.0 Hz),
( 752 (d, 1H, J=8.2 Hz), 743 s,
(L 1H), 6.98-6.92 (m, 3H), 3.95 (m,
o 4H), 3.83 (5, 3H), 3.41 {t, 2H, J=
6.3 Hz), 3.31 (s, 3H), 3.22 (, 2H,
i’ J=7.6 Hz), 2.84 (s, 3H), 1.84 (m,
| 2H)
W,
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7.00(1 H d, J=8.5Hz), 7.19(1 H, t, al=7.6Hz), 7.43(1 H, t, J=7.6Hz),
a-b7.46(1 H, s), 7.52(1 H, s), 7.58(1 H, dd, J=1 9Hz, J=8.2Hz), 7.67(1 H,
dd, J=1. S¥ap1d318s 2Hz), 7.76(2H d, J=7.6Hz) 134 WO 01/ 834BET/BETUERAL/ 04357
12-42417. 5103A(CDCI 3) . 2.38(3H. s), 2.95(3H, s), 3.34(3H, s), 3.39(2H t,
J=6.0Hz), 3.57(2H, t, J=6.0Hz). 3.96(3H, s). \6.85(1 H s), 7.00(1 H d,
J=8. 2Hz). N7.21(2H, d, J=8.2Hz), 7.48(2H, d. J=11.OHz). 7.57(1 H, dd.
J=2.2Hz, || OK a-LJ=8 5Hz), 7.64(2H d, J=8.5hz), 7.65(2H d, J=L Oz

12- 43F47 1 CDGH3)—2-95(3H—)-—3-35(3H_5) 3 29(aH_ 7) |
3.59(2H, [t 21 RI=600Hr) . 3. 95(BHT® |7, 08(2H] & D 51;91 %&?H s).,
7.53(1 H| s), N ma(l H s), 7.60{1 H s)| 7. 6803 Ets

7.69(1 H| d, Jd43.5 7 93(2&, d, J=B.5Hz) .1 12- 44G4B1 574N ,

0 3.35(3H, s), 3140(2 ,75b(mJLH$579d'K)1Hﬁ
97(3I—, s), 7]03(1 H, |d, J=58.924zy.02(@, 20(lr.¢1 | t,
NNI=7. 3lz) | 7.|58(SHT 0, =8, 8iz) . 7.62(1 H, $). 7.|68asHss), P2 gl H td,
J=1. 6Hz, |J=7. 3Hz), 8. Cdd, J=1. BHz, J=7]OHz) | |[99419I13.H,s.aH) J=8 2Hy)
9.85(1 H| s) 14- 450390. 4832A(OVBO d-6] 3 82 (BH, s)| 3.88 (3H, s). 707 (1
H s), 7]70-7.79 (6H. m. 818 (1 H_$). 8.47|(1 H|s). 8.65 (1H s)| 10.04

(1H, ~s), [112887 |( 1K, @/N N 4174715 418 |DMSO 10.44 (s, 1H), 8.74 (d, 1H,
J=2.2 Hz), 8.09 (d, 1H, J= 2.2 Hz),
7.70 (m, 2H, ), 7.69 (s, 1H), 7.64-
N 7.59 (m, 3H), 7.010 (d, 1H, J=8.9
& . Hz), 6.88 (d, 1H, J= 8.8 Hz), 3.87
NTNF “oH, (s, 8H), 3.75 (t, 4H, J= 4.1 Hz),
/\l 3.09 (t, 4H, J= 4.2 Hz)

2.94(3H, |s), 3.
13.60(2H| t, J=

12-59 441.4927 A 442 |(MeOD) 3.14 (4H, t, J=4.4
N Hz), 3.87 (4H, t, J=4.4 Hz),
N 4.01 (3H, s), 6.85 (1H, dd,
*\N J=1.9, 8.5 Hz), 7.10 (1H, d,
EN J=8.5 Hz), 761 (1H, d, J=8.5
NS oy Hz), 7.65 (1H, d, J=1.3 Hz),
7.78 (1H, dd, J=1.9, 8.5 Hz),
N 7.80 (1H, s), 7.85 (1H, s),
7.88 (1H, d, J=1.9 Hz), 8.22
(1H, s), 8.91 (1H, s)

12-60 a 479.5585 A 480 |(MeOD)3.09 (4H, t, J=4.7 Hz),

o= 3.16 (3H, s), 3.85 (4H, t, J=4.7 Hz),
, 3.94 (3H, 5), 7.02 (1H, d, J=8.5
. Hz), 7.49 (1H, d, J=0.6 Hz), 7.60
§ (1H, d, J=1.6 Hz), 7.67 (2H, m),
P o 7.72 (2H, m), 8.12 (1H, d, J=0.6
Hz), 8.16 (1H, m), 8.72 (1H, 1,
()o J=1.9Hz)
12-61 o 390.4049 B 391
“
N
| N
N N
a,
O/G-l"’
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N 0. OFf' 12-46r482.3796A(CDCI3), 2.95(3H, s), 3.35(3H s), 3.40(2H t,
J=6.0OHz), 3.59(2H, t, J=5.9Hz), 3.95(3H, s), 7.01 (1 H, d, J=8.2Hz), 7.20(1
H s), 7.v60QLs¥sss), NO 7.52(2H, d, J=6.9Hz), 7.54(1 H, dPCNEPoVSS. OHz),
7.56(1 H, s), 7.59(1 H, d, J=1.9Hz), 7.64(1 H, d, J=1.0Hz), 7.71(2H, d,
J=6.9Hz) 135 WD 01/ 83485 PCT/ EPOL/ 04357 12-47' a415. 4945A( MeOD) 2. 36 (3H,

s), 3.00 (4H, t, J=4.3 Hz), 3.84 (4H, t, J=4.3 Hz), 3.91 (3H, s), 7.00 (1

H d, J=8.3 Hz), 7.23 (2H AB, J=8.3 Hz), 7.40 NO\(1 H, s), 7.55 (1 H, s),
7.62 (1 H, dd, atJ=1.5, 8.3 Hz), 7.74 (2H AB, J=8.3 Hz), 7.76 (1 H, s),
8.05 (1 H, s) 12-481436.9009A(CDCI3) 3.17 (4H, t, J=4.5 Hz), 3.93 (4H, t,
J=4.5 Hz), 4.00 (3H, s), N6.91 (1 H, s), 7.06 (1 H, d, J=8.5 Hz), 7.23 (2H,
m, 7.36 (Exkmplid, 13¥1.9, 8.5 Hz), 7.48 (1 H, d, J=1.5 N/ NatHz), 7.66 (1
H dd, J=2.6, 8.5 Hz), a7.96 (1 H, s), 8.27 (1 H, d, J=2.6 Hz) 12

- 49F469. 4648A(MeOD) 3.11 (4H, t, J=4.5 Hz), 3.85 t, J=4.5 Hz), 3.93
(3H, s)?O(lHdJ83Hz)749(1H s) (1 H d, J=1.5 Hz),
7.

65 (lH(‘dﬂ -ﬂFl 9, 8.3 HZ)+ . (1H—7 73 S)
O—Me \
HS

O—Me J\/KCE
O—Me

A solution of 5-chloro-7-(3,4-dimethoxyphenyl) -
imidazo[l,2-clpyrimidine 0.26 mmol and thiophenol 0.52 mmol
in DMSO was stirred overnight at room temperature. The
reaction mixture was neutralized with sat. NaHCO, solution and
diluted with water and extracted with CHCl,. The organic
extracts were washed with brine and dried over Na,SO,. The
resulting product, 5-phenylsulfenyl-7-(3,4-
dimethoxyphenyl)imidazo[1l,2-clpyrimidine, was concentrated
and purified by column chromatography.

Molecular weight 363.4414
Mass spectrometry: 364
Activity grade: A

With the use of any of the intermediates I or II and

according to the procedure that is similar to that of Example

13, following compounds shown in Table 12 below were prepared.
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J=4 5 H) 810. , , , , . . (3H m 12-50ai372.4906ACDCI3 7.65 (s, 1 H),
7.63 (s, 2H), J7.63 (s, 2H), 7.47 (s, 1 H, 7. 26 (m ~s1 H), 7.02 (d, 1 H,
J= 8.9 HWO0o0B8®E8 N'\N(s, 3H), 3.59 (t, 1H, J= 6.0 Hz), 3.BAT/ERI/@BE7 J= 7.3
Hz), 3.40 (t, 2H, NJ=6.2 Hz), 3.35 (s, 3H), 2.95 (s, 3H), 1.59 (t, 3H, J=
7.3 Hz) 12-51nvo, 433.5093ACDCI3 7.64 (d, 2H, J=9.3 ( Gt Hz), 7.62 (s,
2H, 7.63 (s, N"1 H, 7.59 (s, 1 H, 7. 52 (s, 1 H, 7. 43 (s, 1 H, 6.97
(d, 1 H J=18.2 Hz), 6.94 (d, 2H, NJ= 9.3 Hz), 3.90 (s, 3H), 3.83 (s, 3H),
3.57 (t, 2H, J=6.0 3 36 (q Hz) 2HJ=6 0 Hz) . , , , .
Table 12
Ex. No. |MOLSTRUCTURE MOLWEIGHT1Activity grade MS NMR
13-1 HC 391.4956 B
g
(p«kw o
N \F o
S,
13-2 FHS 393.4679 A .
20
(/\N)%N
NA\)\EIO\G'L
SO,
o)
13-3 N, 378.4561 A
(\Ni\N
N/ Z O\CH3
S,
o)
13-4 S/@/M 378.4561 A
(/\N/KN
~ / O\
NJ\)\@ o,
SH
o)
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, 3.34 (s, 3H), 2.92 (s, 3H 136 WD 01/83485 PCT/ EPO1/ 04357
12- 520 CFt 389. 4567ACDCI 3 7.72 (s, 1 H), 7.68 (d, 2H, J= 8.8 Hz), 7.63 (s, 1
H, 7.58wWaepudsy, / 7.54 (d, 1 H J= 8.5 Hz), 7.43 (s, NedT/Hp/@396 (d, 1
H J= 8.5 Hz), 6.93 2H J= 8 AN(d 9 Hz) 3 98 (s 3H) , , ., , 3.83 (s,
3H), 2.89 (s, 6H) At CFt 12-53r480.3638ACDCI3 7.94 (br s, 1 H), 7.77 (s,
2H), 7.74 (s,1 H), 7.62 (s, 2H), 7.59 (d, NL H J= 13.8 Hz), 7.52 s), 7.48
(s, 2H), 6.97 (d, 1 H J= 13.8 Hz), 3.95 (s 3H) eyl ~N3 91 (t 4H J= 7 6 Hz)

135 cl 432.3315 C
C
S
(/\N)*N
N%O\%
o/
13-6 Br 442.3374 A
0
(\N/KN
N= \F O\g}a
o/
137 o 393.4679 A
/ N
N\ o,
S
13-8 o, 4535209 A 454 |(DMSO-06) 3.63 (5, 3H), 3.76 (s,
. 3H), 3.77 (s, 3H), 3.80 (s, 3H), 6.95
o, (d, 1H, J = 853 Hz), 7.14 (5, 2H),
7.41(d, 2H, J = 1.99 Hz), 7.57 (dd,
7 1H), 7.75 (d, 1H, J = 1.40 Hz), 7.97
O * (d, 2H, J = 8.02 Ha).
N
o,
)
13-9 g 391.4956 C (CDCI3) 2.48 s, 6H), 3.65 (5, 3H),
3.88 (s, 3H), 6.84 (d, 1H, J = 8.464
S Hz), 7.21-7.37 (m, 5H), 7.65-7.71
m, 3H).
l " (m, 3H)
NUO oH,
o
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, . NIl oai,, , ., 3.14 (t, 4H J= 7.6 Hz) 001 12-54,401.4677ACDCl 3

7.80 (d, 2H, J= 7.9 Hz), 7.69 (s, 1 H), 7.67 (s,1 H, 7.63 (s, 1 H), N7.59
(dd, 1 HwOs/82851.9 Hz), 7.50 ,- \Ns), 7.40 (t, 2H J= BCIEPE)3F. 18 (t,
<1 H, J=7.4 H), 6.97 (d, 1 H J=8.2 N offHz), 3.94 (s, 3H), 3.91 (t,
4H, J= 4.6 Hz), 3.14 (t, 4H, J= 4.5 Hz) 12-55502. 6156ACDCI 3 7.74-7.52 (m
6H), 7.44 (s, 1 H), 7.20 (br s, 1 H), 6. 3(d 3H, J= 15.0 Hz), 3.90 (s,

3H), 3.83 (s, 3H), 3.70 (t, 4H, J 3.18 (t, 2H J= 12.6 Hz), 2.83

= 7.7
A7 C2LA
YU L

(S, 3H), _"f’ 233 (ll; GH) +2=5 O 3—F 695t 214 o On ‘|Z)
7.61 (s, | M| 7. Vo iiz), 52 (d, Jopr Bt gféfﬁ 3,(“)" 43 (s,
IH), 6.98-6.92 (m 3. 95 (m cF~4H). 3.89 (s, 3 Ny K |ﬂ_’,) J= 6.3
Hz), 3.31 (s, |3H),53.92 (t, 2H J= 7. 6 He), 2 84 ($3303K)m, 1th: Bxdr bofh, 2H) 137
WD 01/ 83485 PC 94357 13-57479. §62A480C0C 3 9 |§y 7567 ;q,zhi),mgj?qﬂc (d, 1
H J=8.5Hz), [4.0L (Jd, 1 H J=7.9 H]), 7.26((t, 1J4,1_431H-z,_|\f8.5 Hz), 4.69 (s,
1H, 7.64- o,
vl
1311 4205153 A 421 | (CDCI3) 3.60 (3H,5), 3.92 (3H,5),
$/Q 6.92 (1H, d, J=8.2Hz), 7.45-7.58
AN (4H,m), 7.64 (1H,9), 7.76 (2H, d,
/kN J=12.6Hz), 7.89 (1H, d, J=7.3Hz),
NS 8.12 (2H, d, J=7.3Hz).

13-12 HC, | 367.4325 A 368 | (CDCI3)3.78 (3H,s), 3.85 (3H,3),

/NL/N\> 3.91 (3H,s), 6.88 (1H, d, J=8.5Hz),
S

7.25 (1H,5), 7.35 (1H, d, J=8.5Hz),
7.61 (1H,s), 7.68 (1H,s), 7.71

//N)*N (1H,s).
N*)\Q:G\Cﬂa

7
CH,
13-13 7 365.4166 A 366 | (CDCI3)3.94 (3H,5), 3.98 (3H,3),
)\/Nj 6.97 (1H, d, J=8.9Hz), 7.10 (1H, 1,
N J=4.9Hz), 7.58 (1H,5), 7.62-7.66
A (2H,m), 7.96 (1H,s), 8.50 (1H, d,
/N J=4.9Hz).
N/ F O\CH3
9
H,
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7.59 (m 4H), 7.30 (t, 1 H J= OCF~6.9 Hz), 7.02 (d, 1 H J= 7.9 Hz), 3.99
(s, 3H), 3.92 (t, 4H, oJ= 4.1 Hz), 3.17 (s, 7H) 12-58, 417. 4715418DMSO

10. 44 (sWQ0Hp3488. 74 (d, 1 H, J= 2.2 Hz), 8.09 (d, 1 H, JECPEPRoIAEYS7 N7. 70
(m 2H, ), 7.69 (s, 1 H), 7.64- 7.59 (m 3H), 7.010 (d, 1 H J= 8.9 Hz) 6
88 (d 1HJ=88Hz) 387, .\, e ., . ay(s, 3H, 3.75 (t, 4H J= 4.1
Hz), 0 3.09 (t, 4H, J= 4.2 Hz) , O 12-59441.4927A442(MeCOD) 3.14 (4H, t,

J=4.4 ~N O Hz), 3.87 (4H, t, J=4.4 Hz), | N(3H 's), 6.85 (1 H dd, J=1.9,
wi 1 [1 L1 Al AVl Y o] | L=\ 41 a | o | ol +
8.5 Hz), ‘13-9 NEERRAIIN G "4‘15’5214’”*;\“ v He Y (DM30Yy2.581(1H, bs), 2.75 (2H, 1,
J=5.3Hz), 2.98 (2H, 1, J=5.3Hz),
s 3.61 (3H,s), 3.78 (3H,5), 3.89
MKN (2H,5), 6.95 (1H, d, J=8.5Hz), 7.29
(/\ (1H, d, J=7.9Hz), 7.34 (1H,s), 7.45
NTNF oy, (1H,s), 7.51 (1H, d, J=7.9Hz), 7.56
(1H, d, J=8.5Hz), 7.96 (2H, d,
L J=6.3Hz).
13-15 363.4414 364 | (DMSO-d6) 3.78 (3H, ), 3.87 (3H,
043 s), 7.16 (1H, d, J = 8.4 Hz), 7.32-
7.40 (5H, m), 7.75 (1H,d, J = 1.4
Hz), 7.89-7.92 (2H, m), 7.99-8.03
N \N (2H1 m)
%
13-16 o, 461.5902 A (CDCI3) 2.37 (3H, 5), 258 (4H, 1, J

=5.1 Hz), 3.31 (4H, 1, J = 5.0 Hz)

N 3.70 (3H, s), 3.89 (3H, 5), 6.85 (1H,
. d,J=85Hz), 698 (2H,d,J =89

/kN Hz), 7.35-7.42 (2H, m), 7.55-7.67
EN (5Hs m)
O
NG o,
s
13-17 303.3884 304 (DMSO-d6) 7.35-7.37 (3H, m),
7.59-7.65 (3H, m), 7.79-7.85 (5H,
. m), 8.06 (2H.5)

d,J =8.9 Hz), 7.58-7.64 (3H, m),
7.74-7.80 (5H, m), 7.95 (2H, d, J =

)\I | 12.3)

13-18 : 333.4149 334 | (DMSO-d6) 3.77 (3H, s), 6.89 (2H,
S

(I)
o, 4
13-19 ’ 421.4751] C-D (DMS0-d6) : d 3.51(3H, s), 3.54
/O/\w/m (2H,5), 373 (3H, ), 6.82 (1H, 8)
5 © 6.89 (2H, s), 7.12-7.23 (4H, m),
N/kN 7.55 (1H, d, J= 1Hz), 8.19 (1H, d,
NS J=1Hz), 12.28 (1H, s)
N F H,
?
(o3}
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Hz), 7.65 (1 H d, J=1.3 Hz), ¢ O7.78 (1 H, dd, J=1 9 8.5 Hz), 7.80 (1 H,
s), 7.85 (1 H s), 7.88 (1 H d, J=1.9 Hz), 8.22 (1 H s), 891 (1 H s)
12- 6001 t AVQESRSA480( MeOD) 3. 09 (4H, t, J=4.7 Hz), O=3. 16PCBEP01EM3S73. 85
(4H, t, J=4.7 Hz), 3.94 (3H, s), 7.02 (1 H d, J=8.5 NHz), 7.49 (1 H d,
J=0.6 Hz), 7.60 (1 H d, J=1.6 Hz), 7.67 (2H, m), 7.72 (2H, m, 8.12 (1 H,
d, J=0.6 Hz), 8.16 (1 H n), 8.72 (1 H t, J=1.9 Hz) 12-610 390.4049B391

H N~ | N oaf 138 WO 01/83485 PCT/EP01/ 04357 (Exarrpl e 13) OM OM OM
HS O Me A3 151 —drRethpxyphenyt )=

i m dazo[ 1, 2-¢ pyrime .2¢ mmol afd thi oplenol P.52 nmol in DVEO was
stirred jght 2 QoA ernper at ur The 1deactipn m xture was

neutraliz it h shat. NaHCﬁS solution and dilutedlwth water and extracted
w th CHC]13. &/ nic extrnacts weje washed with{ brine and dried jover
Na2SO4. The nésul tjlng produgt, 5-ph¢nylsul fenyl -7} (3, 4-

di met hoxypheny! ¥i nfdag CRHd] pyrim ¢i ne, wag concentrated and purfified by

col um chr omat ogr aphyt J),e«;,LIar wei ght 363. 4414 |ass spectronetry; 364

1321 o1 | 4495287  C (DMS0-06) : d 1.72-1.86 (2H, m),
m 214-2.27 (2H, m), 256-2.62 (2H,
5 m), 3.53 (3H, 5), 3.73 (3H, ), 6.82-
)§N 6.90 (3H, m), 7.1 (2H, d, J= 8Hz),
7y ) . 7.18 (2H, d, J=8Hz), 7.55 (1H, s),
N oy 8.19 (1H, 5), 1201 (1H, ), 1343
o (1H, 8)
*,
1322 H 4475167] A 248

PN
N 0\0'13
o
13-23 o 475.5709 B 476 {CDCI3) 1.83 (1Hm), 2.22-2.27
ol (1H,m), 2.70-2.99 (3H,m), 3.07
(2H, d, J=7.7Hz), 3.74 (3H,5), 3.75
$ (3H,5), 3.90 (3H,5), 6.87 (1H, d,
JAN J=8.4Hz), 7.34 (1H, 5, J=2.0Hz),
S o 7.36-7.51 (3H,m), 7.60 (1H,5), 7.67
(1Hs), 7.68 (1H,9).
7
o,
13-24 0 421.4751 A 422 (DMSO d-6) d2.64 (2H,t,J=7.5

- Hz), 2.96 (2H, t, J = 7.5 Hz), 3.80
(3H,5),6.91 (1H, d, J = 8.5 Hz),
s . 7.24 (1H, dd, J = 2.2, 8.5 Hz), 7.29

(1H,d,J =22 Hz), 7.47 (2H, d, J =

JN S 8.2Hz), 7.67 (1H, d, J = 8.2 Hz),
NM@[G" 7.83(1H,s),7.89 (1H,d, J=1.6
Hz),
s

13-25 o 4635119 A 464 | (CDCI3)d 2.36 (3H, 5), 2.62 (2H, 1,
/@/\)LOH J=7.0Hz), 3.10 (2H,1, J = 7.0 H2),
3.80 (3, 5), 6.72 (1H, d, J = 8.6
Hz), 7.22-7.28 (3H, m), 7.45 (3H,
m), 7.62 (3H, m).
JN S )
N N\F 0 ﬂ
s
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Activity grade: A Wth the use of any of the internediates I or Il and
according to the procedure that is simlar to that of Exanple 13,

fol | ow ngvaeongaasihds shown in Table 12 bel ow were prepar edPCTL/BROMEZTL/ 83485
Tabl e 12 PCT/ EPO1/ 04357 Ex. No. MOLSTRUCTUREMOLVEI GHAct i vity gradeMSNVR

13- 1H3C391.4956B e a-6 '~LN "CF6 |IcFt . 13-21C393.4679A 0 N KN1TO a
13-3N 1z378.4561A 'Cit 13-4378.4561A N' \N at 0 140 WD 01/ 83485

PCT/ EPOL/ 04357 13-5cl 432.3315Cc ss \ N ~N

13-26 o 511.5995 A 512 | (CDCI3)d2.76 (2H, 1, J = 7.5 Hz),
" 3.06 (2H, t, J = 7.5 Hz), 3.78 (3H,
s),5.16 (2H, s), 6.83 (1H, d, J = 8.5
Hz), 6.90-7.45 (9H, m), 7.53 (2H, d,
J=2.0Hz), 7.64-7.68 (3H, m).

0

>

Pl
\ 2
N\

O.

o,
s
0 4214751 A 422 | (CDCIB) d2.77 (2H, 1, J = 7.5 Hz),

- 3.06 (2H, t, J = 7.5 Hz), 3.78 (3H,
s), 6.86 (1H, d, J = 8.0 Hz), 7.15-
s 7.32 (3H, m), 7.39 (2H, d, J = 8.2

Hz), 7.53 (2H, d), 7.68 (3H, m).

13-27

z\ =
CE\:/
9 @]

£

13-28 9 534.634 A (DMSO d-6) d2.62 (2H, t,J = 7.5
o Hz), 2.92 (2H, 1, J = 7.5 Hz), 3.15-

3.55 (6H, m), 3.66 (3H, s), 3.77

(2H, broad t), 3.97 (2H, broad t),

NN 4.41 (2H,t, J = 4.7 Hz), 7.06 (1H,
H\)ﬁo\% o d,J=85Hz),7.41 (1H,d,J=1.9
N\) Hz), 7.47 (2H, d, J = 8.2 Hz), 7.54

(1H, dd,

13-29 N\ 354.393 A (DMSO) 3.74 (3H,s), 3.79 (3H,),
/K N 6.97 (1H, d, J=8.5Hz), 7.06 (1H, d,

s N J=8.2Hz), 7.36 (1H, d, J=1.9Hz),

7.40 (1H,8), 7.41-7.44 (1H,m), 7.51

| /kw (1H, d, J=1.9Hz), 7.80 (1H,s), 8.06
AL O\CHA (1 H,S).
o
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JcFb Br 13-6i 442.3374A"' s\ e"-N'""NO. NA 'Pt 13-7CH 393.4679A b S
N O 13-8453.5209A454(DVMSO-d6) 3.63 (s, 3H), 3.76 (s, 3H), 3.77 (s, 3H),

3.80 (s, v@6P1sB8H5 \ ova(d, 1 H J = 8.53 Hz), 7.14 (s, 2PCIEPTUA3SH(d, 2H,
J=1.99 H), 7.57 (dd, CF1 H), 7.75 (d, 1 H, J =1.40 Hz), 7.97 ~(d, 2H, J
= 8.02 Hz). \a-t OAt 13-9391.4956C(CDCI3) 2.48 (s, 6H), 3.65 (s, 3H), 13.88
(s, 3H), 6.84 (d, 1 H J =8.464 s \Hz), 7.21-7.37 (m 5H), 7.65-7.71 \(m
3H). 141 WD 01/ 83485

(Example 14)

CI 0 = '

NS
N\N HN N

J\/U Hs <\N \N
N /l\/‘\©: \CH

To a suspension of 5-Chloro-7-(3-methoxy-4-morpholin-
4-yl-phenyl)-imidazo(l,2-c]lpyrimidine (2.0g, 5.80mmol) in
DMF was added NaH (60 % in mineral oil, 197mg, 4.93mmol) at
0°C under an Ar atmosphere. After 10 min, 2-aminonicitinic
methyl ester (1.06g, 6.96mmol) was added, followed by another
portion of NaH (60 % in mineral oil, 197mg, 4.93mmol). Then
the reactionmixture was stirred at room temperature overnight.
After quenching with 0.3ml of acetic acid, the reaction mixture
was poured into water. The organic layer was extracted with
CH,C1, and the combined organic layer was dried over MgSoO,. After
concentration in vacuo, the mixture containing 2-[7-(3-
Methoxy-4-morpholin-4-yl-phenyl)-imidazo[1l,2-c]lpyrimidin-
5-ylamino]-~nicotinic acid methyl ester was used for the next

step without further purification.
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PCT/ EPOL/ 04357 13-10C432. 3315B(CDCI3) 3.73 (s, 3H), 3.89 (s, 3H), 6.85 (d,
1H J=2845H), 7.24 (d, sl H J =2.09 H), 7.32-7.35 (m1 H, Al
7.38-7. 44vQmys3sH), 7.54-7.57 (m ~i NNl 2H), 7.65-7.67 (RCT/RP),0435772 (d, 1
H 11143 H) J =1. . C o 13-11420.5153A421(CDCI3) 3.60 (3H s), 3.92
(3H,s), 6.92 (1H, d, J=8.2Hz), 7.45-7.58 S-N(4H, ), 7.64 (1H s), 7.76 (2H,
d, J=12.6Hz), 7.89 (1 H, d, J=7.3Hz), N 'N8.12 (2H, d, J=7.3Hz). NI \ ~ O
| Q3 13-1213c\367. 4325A368(CDCI 3) 3.78 (3H,s), 3.85 (3Hs), j!\~3.91
(3Hs), 6.88 (1 H d, J=8.5Hz), S-~N7.25 (1 H,s), 7.35 (1 H, d, J=8.5Hz),
7.61 (1 Hs), 7.6841 Hs), 7.71 ~N(1Hs). N/ O]

13- 13N~365. 4166436 13) 3.94 (3H,s), 3.98 (3H §), ~ 16.97 (1 H d,
J=8.9Hz), 7.10 (1°H T, | NJ=4.9Hz), 7.58 (1 H, SN | 7.66 ~~" ~~~\
2H 7. 1H BP0 (1 H d, / N ~~~~~ N N9
( d IT) ’ 96 ( | %ﬁ,\ ( N N
(/\N SN + NH;, —— y NKN

ka@:O\CHS NM(:[O\C%
N N
K/O K/o
The mixture of the above methyl ester in saturated ammonia
in EtOH (20 mL) was stirred for 3 days. The incoming solid was
collected by filtration and eluted with MeOH. Vacuum oven dry
gave 2-[7-(3-Methoxy-4-morpholin-4-yl-phenyl)-imidazo[l,2-
clpyrimidin-5-ylamino]-nicotinamide as a pale yellow solid
(780 mg, 40%).
Activity grade:A
With the use of any of the intermediates I or II and
according to the procedure that is similar to that of Example

14, following compounds shown in Table 13 below were prepared.
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J=4 N/ \ OC~t. . Oa-' 142 WD 01/ 83485 PCT/ EPOL/ 04357

13- 14/ 418. 5214A419(DVBO) 2.58 (1H, bs), 2.75 (2H, t, J=5.3Hz), 2.98 (2H, t,
J=5. 3Hz) WG0B%468H, s), 3.78 (3H,s), 3.89 (2H,s), 6.95 (1 PLTEPOLIHSSHHZ)
7.29 (1 H, d, J=7.9Hz), 7.34 (1 H,s), 7.45 (1 Hs), 7.51 (1 H d, J=7.9Hz),
7.56 (1 H d, J=8.5Hz), 7.96 (2H, d, J=6.3Hz). a

13- 150" 363. 4414364(DVBO-d6) 3.78 (3H, s), 3.87 (3H, 2Zxs), 7.16 (1 H d, J =
8.4 Hz), 7.32- 07.40 (5H, m), 7.75 (1H, d, J = 1.4 Hz), 7.89-7.92 (2H, m,
7.99-8.03 N' \N(2H, nm) 13-16CH, 461.5902A(CDCI3) 2.37 (3H, s), 2.58 (4H,
t, JNJ=5.1Hz), 3.31 (4H, t, J = 5.0 Hz), 3.70 (3H, s), 3.89 (3H, s),
6.85 (1 H d, J =8.5Hz), 6.98 (2H, d, J = 8.9 Hz), 7.35-7.42 (2H m,
7.55-7. 67 (5H, Taplel1B8317/ 303, 3884304( DVBO- d6) 7.35-7.37 (3H m), 17.59-7.65

(3H IT) 7 70 w4 ~4 l: - - Q NA ll’)l-l c) . NI \ I\I
13- 18' 333 4Nk 85‘?”'53. HOUNEIGHIActhvitoragg] (MBy T o 5 NMB g i
7 58-7 641‘t§ m, 9 407.495777 B T [ V7 |DMSO) 372 (3H,s), 3.83 (3H,S),”

: : ’ @j ‘ 3.86 (3H,s), 4.80 (2H,s), 6.89 (2H,

d, 8.6Hz), 7.09 (1H, d, J=8.4Hz),
7.47 (2H, d, J=8.6Hz), 7.69 (1H,s),
1, 7.81 (1H,5), 7.84 (1H, dd, J=2.0Hz,
<:N : . 8.4Hz), 8.01 (1H, s).

4.85 (2H,5), 7.08 (1H, d, J=8.5Hz),
7.28-7.37 (3H,m), 7.56 (2H, d,
J=8.4Hz), 7.71 (1H,s), 7.78 (1H,8),

142 @ 377.4685 A (DMSO) 3.83 (3H,5), 3.84 (3H.5),
N 7.78-7.86 (2H,m), 8.01 (1H,5).
¥

|
o
14-3 361.4039 B
A |

14-4 Br. 426.2728 B

/>—O
Z

14-5 ' 426.2728 B
Br
=N
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~ 7.74-7.80 (5H, nm), 7.95 (2H, d, J =12.3) 0 1

13-19421. 4751C-D(DMSO-d6) : d 3.51(3H, s), 3.54 (2H, s), 3.73 (3H s), 6.82
(1 H s)WO0B®42H, s), 7.12-7.23 (4H, n), 7.55 (1 H, d, BEWEPE)3®. 19 (1
H d, ,J=1 Hz), 12.28 (1 H, S) W Gt CH3 143 WD 01/83485 PCT/ EPOL/ 04357
" XCH\l 13-20S/ 421.4784A422 O~ NN O C-t O f'

13- 21ai 449. 5287C(DVMSO-d6) : d 1.72-1.86 (2H, m), 02.14-2.27 (2H, m),
2.56-2.62 (2H, ), 3.53 (3H, s), 3.73 (3H, s), 6.82- 6.90 (3H, m, 7.11

= SHpy— 748 2H¢55 {1 H
(2H d, Jefrey— S e S 5
o
2N o
N \
o,
o’CHQ
14-7 304.376 C 305 [{CDCI3) 7.30-7.40 (3H, m), 7.70-
7.60 (4H, m), 7.65-7.81 (5h, m),
< 8.43(1H, )
(N\N)\l /
NéV‘\O
14-8 H 320.3754 C 321  |(DMSO d-6) 6.98 (2H, d, J = 8.6
Hz), 7.36-7.43 (3H, m), 7.58 (2H, d,
S J = 8.6 Hz), 7.90-7.93 (2H, m), 8.23|
)\ (1h, s), 8.70 (1H, 5)
</N\N NN
NJ\/k©
14-9 339.8086 Cc-D 340
8" :
<,N\N*\N
N/ Z NN
Z el
14-10 0 434.4771 A 435  |(DMSO d-6) 3.53 (3H, s), 3.78 (3H,
o s), 6.6.70 (1H, d, J = 16.0 Hz), 6.97
(1H,d, J=8.6 Hz), 7.31 (1H,d, J
L’ = 2.0 Hz), 7.60-7.95 (6H, m), 8.32
SN (1H, s), 8.68 (1H, ), 12.53 (1H, br)
aave:
b
o,
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J=8Hz) 7s) ., , " 0 ., , N819 (1 H s), 12.01 (1 H, s), 13.43 > 0 (1
H s) 1 13-22CH447.5167A448 i | ~ os 0 ~ (N NN/ OICFb 0

13- 230475WGF09B4Y6( CDC13) 1. 83 (1 H, ), 2.22-2.27. o' er (1 PCTEPOIAMID- 2. 99
(3H M, 3.07 (2H, d, J=7.7Hz), 3.74 (3Hs), 3.75 (3Hs), 3.90 (3H ), 6.87
(1 H d, J=8.4Hz), 7.34 (1 H s, J=2.0Hz), N7.36-7.51 (3H, M), 7.60 (1 H s),
7.67 (1 Hs), 7.68 (1 Hs). 0 a-ta

1211 9 437.4807 A 438 |(CDCI3) 3.63 (3H, 5), 3.79 (31, 5),
.- 389 (2H, 5), 6.74 (2H, d, J =87
Hz), 6.98 (1H, d, J = 8.5 Hz), 8.16
s (1H, 5), 8.64 (1H, 5), 12.66 (1H, br)
,Nw)\l
|
o,
1412 o 420.4285 B | 421 |(DMSO d-6)259 @H,t =75
- Hz), 2.91 (2H, t, J =75 Hz), 3.83
(3H, s), 3.88 (3H, 5), 7.00 (1H, d, J
o =85 Hz), 7.09 (1H, d, J =8.3 Hz),
/N\N/kN 7.14 (1H, ), 7.47-7.59 (m), 8.40
U\/KC[%‘ (1H, 5), 8.63 (1H, §), 1243 (1H, br
?
o
1413 F 445.4669 C 446 |(DMSO) 3.82 (3H,5), 3.83, (3H,9),
494 (2H,), 7.06 (1H, d, J=8.5Hz),
7554-7.65 (2H,m), 7.70 (1Hs), 7.75
. (1H, d, J=2.1Hz), 7.81 (1H, dd,
J=2.1Hz, 8.5Hz), 7.85 (2H,m), 7.96
28 (1H,5), 8.01 (1H,5).
7 Oy
b
=4
1414 | no 387.4600 B 388 |(DMSO) 1.06 (3H, 1, d=7.1Hz), 1.75
1. (3H, d, J=7.3Hz), 3.83 (3H,s), 3.91
OI (3H,8), 4.05-4.15 (2H,m), 4.84 (1H,
87, g, J=7.3Hz), 7.06 (1H, d, J=8.2Hz),
; A 7.71 (1H, d, J=1 5Hz), 7.76-7.79
Qt\/kam (2H,m), 7.86 (1H,s), 8.02 (1H,9).
?
™,
1215 o 411.9135 B 412 |(DMS0) 3.83 (3H,5), 3.84 (3H,9),
4.85 (2H,5), 7.41 (2H, d, J=8.4H2),
758 (2H, d, J=8.4Hz), 7.75 (2H,s),
. 7.81-7.88 (2H,m), 8.03 (1H,s).
/ AN
¥ O\CH;,
?
o,
14-16 F 369.3681 A 370 |(DMSO) 3.83 (3H;s), 3.88 (3H,5),
S/YF 467 (2H, q, J=10.2Hz), 7.09 (1H,
£ . d, J=8.2Hz), 7.76-7.82 (3H,m), 7.98
(\N X (1H,5), 8.08 (1H,5).
NA\)\C[O\%
7
O"a i}
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13- 240421, 4751A422(DVBO d-6) d 2.64 (2H, t, J = 7.5 Hz), 2.96 (2H, t, J =
7.5 Hz), 3.80 (3H s), 6.91 (1 H d, J =85 Hz), SN.24 (1L H dd, J =
2.2, 8.5Wapsas29 (1 H, d, J = 2.2 Hz), 7.47 (2H d, J =PCBEROME)ST 7.67 (1
H d J=82H) N/7.83(1H s), 7.89 (L H d, J = 1.6 OHz),
13- 250463. 5119A464(CDCI 3) d 2.36 (3H, s), 2.82 (2H t, .0 Hz), 3.10
(2H, t, J =7.0 Hz), 3.80 (3H, s), 6.72 (L H, d, J = 7.22.7.28
(3H ), 7.45 (3H, N ~m, 7.62 (3H m. 0,CFt 144 WO 0 85
PCT/ EPOL/@ 3 13} 2 76 (2H 7 5ty ai 3. 06
(2H t, 4" 1612H | s77 60 0 (8 i T gl 91
SHz), 6. ¢ N = 2.0 Hz) (27 l6d R Tam M. o
13- 270421. t, J=[7.5 Hafy M = 7.5
H), 3. 78 8.0 H),| 7. 15-[ .7, dihr o B9 (2H,
d, J =8 dH, m. 0 “at [Ghyl3 260534- 634Al DVO
d-6) d 2. 192 (2H |, 3 47775 Hz), 3.15- 3|55 -
(6H m, dt), 3.07 (2H, broad t), 0" at|r04.41
(2H t, ] = 8.5 He), 7.41 (1H,d,J=1.9

14-18 371.5052 C-D 372 |(DMSO) 0.86 (3H, t, J=6.9Hz),

1.25-1.35 (4H,m), 1.44-1.52
(2H,m), 1.86 (2H, p, J=7.3Hz), 3.52
(2H, t, J=7.3Hz), 3.83 (3H,s), 3.88
(3H,5), 7.07 (1H, d, J=8.3Hz), 7.69

M (1H, d, J=1.5Hz), 7.77-7.82 (3H,m),
NJ\)\CCH 7.98 (1H,9).

14-19 o 414574 B 415  |(DMSO) 0.96 (12H, d, J=6.6Hz),
2.87 (2H, 1, J=7.1Hz), 3.04-3.08

IN \0(54’ (2H,m), 357 (2H, 1, J=7.1Hz), 3.82

(3H,5), 3.88 (3H,5), 7.06 (1H, d,
Y /LN J=8.5Hz}, 7.68 (1H,s), 7.74 (1H,s),
N P . 7.787.82 (2H,m), 7.96 (1H,3).
N o
?
‘ CH,
14-20 343.451 A 344 |(DMSO) 1.08 (3H, t, J=7.4Hz), 1.57
(3H, d, J=6.9Hz), 1.86-1.95 (2H,m),
s 3.83 (3H,5), 3.88 (3H,5), 4.22-4.25
)§ (1H,m), 4.23 (1H, d, J=8.4Hz), 7.68
(/\ NN (1H, d, J=1.5Hz), 7.76-7.81 (3H,m),
NA\)\C[D\CHS 7.99 (1H,s).
| 7
,
14-21 355.4621 A 356 |(DMSO) 1.72-1.82 (6H,m), 2.34-

2.42 (2H,m), 3.83 (3H,8), 3.88
(3H,s), 4.37-4.42 (1H,m), 7.09 (1H,

S
A d, J=9.0Hz), 7.68 (1H, d, J=1.4Hz),
/ 7.77-7.82 (3H,m), 7.98 (1H,5).
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O~~ JHz), 7.47 (2H, d, J = 8.2 Hz), 7.54 (1 H, dd, 13-29354.393A(DMSO) 3.74
(3H,s), 3.79 (3H,s), I _N6.97 (1 H d, J=8.5Hz), 7.06 (1 H, d, S NJ=8.2Hz),
7.36 (1 WOdy/8383.9Hz), 7.40 (1 H,s), 7.41-7.44 (1 H m, PCHEP(IH3ST,
J=1.9Hz), 7.80 (1H,s), 8.06 0 (1 H,s). "at 145 WO 01/83485 (Exanple 14)
PCT/ EPOL/ 04357 To a suspension of 5-Chl oro-7-(3-nethoxy-4-norpholin-
4-yl - phenyl)-imdazo[ 1, 2-c]pyrimdine (2.0g, 5.80mvl) in DW was added
NaH (60 % in m' neral oil, 197ng, 4. 93rrm)l) at OC under an Ar at nosphere.
After 10 wi_'", RO t-Re—pethy—ester \1 6 y, dded,
f ol | owed hyééanot hg‘ ortion ¢f %g#v 60 %in |m n%:c ngozgﬁigdld BH”EE 9Bmmol ) .
Then the reagtion i xture wag stirrgd at room teny é r| t
g’f o
)‘27

After quenching w h 0.3nl of |acetic jacid, the reag )r‘ dg& pour ed
into wat¢r. Th ‘ was extlracted with éﬁe} LNpi ned
organic ltayer VWSO4 . |After concentr“qtg)l@g\mg vacuo, the -

m xture ¢ont ai
Met hoxy- 4- nor p , yl)-im dazo[ 1, 2-ic] pyri|m di n- 5-yl am no]
-ni cotinifc acijd nethyl ester ywas used for thel next step vvithout fur her
puri f | Ca+ 1 46--\A\D..01.L O’J/LQI: CTL I:Df'YI 'I NARE 7 P above

T 2 17
nmet hyl e<1 éré in s%%ra&at ed amn)n?gg!}f?1 ﬁ) days.

o)

The incoming dolid col | e¢ted byflltratlon anc

Vacuum oyen drly e 2- [7 (31 Methoxy-4 nor p oI|n4 g h“{ié%?o[l,z-
N J_ Hz
c] pyri m din-5- y@i‘no] ni coti pam de 4s a pal g yel | Q4G 409 .
Activity |gradd:¢ 1Hs 777784 3Hm)798
(1H s).
14-24 Mo 430.5298 B 431 |(DMSO0) 1.36 (9H,s), 3.47 (2H, bq),
N 3.59 (2H, bt), 3.82 (3H,s), 3.89
(3H,5), 7.06 (1H, d, J=8.5Hz), 7.14
ﬁ (1H, bt), 7.69 (1H, d, J=1.4Hz),
i 7.76-7.85 (3H,m), 7.99 (1H,s).
/ N
%\%
Gl:l .
14-25 391.4956 B 392  |(DMSO) 3.17 (2H, t, J=7.9Hz),
3.15-3.20 (8H,m), 7.08 (1H, d,
J=8.5Hz), 7.20-7.36 (5H,m), 7.69
s (1H,s), 7.78 (1H, d, J=2.0Hz), 7.82
<\N/KN (1H,5), 7.84 (1H, d, J=2.0Hz), 7.99
— 1H,s).
|
(021
14-26 357.4781 B 358 |(DMSO) 0.88 (3H, t, J=7.2Hz),
1.25-1.50 (4H,m), 1.87 (2H, p,
J=7.3Hz), 3.52 (2H, 1, J=7.2Hz),
$ 3.83 (3H.5), 3.88 (3H,s), 7.08 (1H,
M d, J=8.3Hz), 7.60 (1H,3), 7.77-7.82
"?VKC[D\C”S (3H,m), 7.98 (1H,s).
? ,
i,
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Wth the use of any of the intermediates | or Il and according to the
procedure that is simlar to that of Exanple 14,, follow ng conpounds
shown i n Wi@bi/g3483 bel ow were prepared. 147 WO 01/ 83485 TabCEER® /04357

PCT/ EPO1/ 04357 Ex. No. MOLSTRUCTURECLWEI GHActi vity gradeMSNVR

14- 10- p-t407. 495B(DVsO) 3.72 (3H,s), 3.83 (3H,s), 3.86 (3H,s), 4.80 (2H, s),
6.89 (2H, d, 8.6Hz), 7.09 (1 H d, J=8.4Hz), 7.47 (2H, d, J=8.6Hz), 7.69 (1

Hs), 7.81 (1 Hs), 7.84 (1 H dd, J=2.Otz, 8.4Hz), 8.01 (1 H ). ct~
14- 2377. 4585ACDVEE) 383 3HrS) 34— 3H-—5)}—4—85 CH d,
18 5Hz) |7 28-7. 370030 M) . ¥ %584?“52", * aog ) e 57 Fﬁ”?, .78 (1
Hs), 7.18-7.86 (2. M, 8.01[(1H s)| Ot 14-33615é, \85H 79:Fs 0
14-4Br 426.2728B ¢+~ (F' OAN |Nd~ Not 0 14-5(426. 2 37 @%Hm)
NN 1H S).
N;%k@‘)\%
?
%
1428 o 357.4781 B 358 |(DMSO) 0.97 (6H, d, J=6.2H2),
1.73-1.80 (3H,m), 3.54 (2H, 1,
J=7.4Hz), 3.83 (3H,5), 3.88 (3H,9),
$ 7.07 (1H, d, J=8.4Hz), 7.69 (1H, d,
SN J=1.4Hz), 7.76-7.83 (3H,m), 7.98
ak)\(:(o\% (1H,s).
1.
1429 369.4892 A 370 |(DMSO) 1.47-1.98 (8Hm), 2.23-
O 2.28 (2H,m), 3.83 (3H,5), 3.89
s (3H,5), 4.21-4.25 (1H,m), 7.09 (1H,
/KN d, J=9.0Hz), 7.68 (1H, d, J=1.5Hz),
{/\” 7.77-7.80 (3H,m), 7.98 (1H,5).
NW\%
9
H,
1430 : 395.459 B 396 |(DMSO) 3.83 (3H.5), 385 (3H9),
485 (2Hs), 7.08 (1H, d, J=8.5Hz),
7.147.20 (2H,m), 7.57-7.62
. (2H,m), 7.69 (1H,8), 7.77 (1Hsg),
§ 7.85 (2H, d, J=8.5), 8.02 (1H,9).
%"\%
&
1431 — 383.4943 A 384 |(DMSO) 3.83 (3H,5), 386 (3Hs),
/ 6.93-6.96 (1H,m), 7.08 (1H, d,
J=85Hz), 7.21 (1H, d, J=3.4H2),
g 7.38 (1H, d, J=5.2Hz), 7.70 (1H,5),
P 7.82-7.90 (3H,m), 8.04 (1H,9).
O
1,
1432 393.4708 A 394 |(DMSO) 3.44 (21, 1, J=7.1Hz), 3.83
(6H,5), 3.96 (2H, t, J=7.1Hz), 7.05
(1H, d, J=8.5Hz), 7.68 (1H,5), 7.80
(2H,5), 7.85 (1H, dd, J=2.1Hz,
PR 8.5Hz), 7.99 (1H,s), 8.51 (1H, d,
A J=2.5Hz), 8.59-8.61 (1Hm), 8.64
(1H, d, J=1.4H2).
&
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148 WO 01/ 83485 PCT/ EPOL/ 04357 14- 6YBr426.2728B 0 0
14- 7304. 376C305(CDCI 3) 7.30-7.40 (3H, m), 7.70- 7.60 (4H, m, 7.65-7.81
(5h, m), W0o4Bs3gs H, s) NON--~N N/ + \ 14-8/ CH320.3754C3PA(/PRBO4GST6) 6. 98
(2H, d, J = 8.6 Hz), 7.36-7.43 (3H, n), 7.58 (2H, d, sJ = 8.6 Hz),
7.90-7.93 (2H, m), 8.23 N(1h, s), 8.70 (1 H s) 'N'" \ N 14-9/
339.8086C-D340 S N, N 'NNom N | 14-100434.4771A435( DVSO d-6) 3.53 (3H,
s), 3.78 (3H "~CHs), 6.6.70 (1H d, J =16.0 Hz), 6.97 '0(1H d, J=8. 6Hz),

7.31 (1Hd 96 Hry—F— 66~ —95 {5 32N Cs).
12,53 (1+"J4 ﬁr) A TR S B oy e iﬁfﬂﬁ %835 %%g%ig onal 3)
3.63 (3H, 3.79Y(3H, s), 3[89 (2H[ s), 6.74 (2H[38 ; Lbg), 6.98
(i H d L as 8. 16 9,734 1.5 ),
, = § , 8. (1Hs) 747(1H d, J=2.1Hz), 7.79
o (1H, dd, J=2.1Hz, 8.4Hz), 7.89
A o (1H,3), 7.98 (1H,5), 8.23 (1H, ba).
L,
14-34 0 0 478.5268 A 479

14-35 0 9 434.4102 B (CDCI3), 3.94(3H, s), 3.97(3H, s),
- 6.85(1H, d, J=2.8Hz), 6.99(2H, d,
HN J=4.7Hz), 7.49(1H, s), 7.65(2H, s),
7.67(2H, d, J=4.8Hz), 7.84(2H, d,
)\q J=2.8Hz), 7.99(1H, 5), 8.02(1H, s)
| NP \(}la
e
14-36 0 405.4167 c 406
LN |
N
| ~N
a4
“H,
SH,
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s | (1 H s), 864 (1 H s), 12.66 (1 H, br) N C a-CFt

14-120420. 4285B421(DVSO d-6) 2.59 (2H, t, J = 7.5 Hz), 2.91 (2H, t, J =7.5
Hz), 3.83v@Q8ik3483, 3.88 (3H, s), 7.00 (1 H d, J O = 8. 5 PRY/EPM/ASS7(1 H, d,
J=83H), ~N 7.14 (1 H s), 7.47-7.59 (n), 8.40 "N (1 H s), 863 (1
H s), 12.13 (1 H, br) 0-L 14-13445.4669C446(DVSO 3.82 (3H,s), 3.83,

(3H,s), 4.94 (2H s), 7.06 (1 H d, J=8.5Hz), 7.54-7.65 (2H, m), 7.70 (1
Hs), 7.75 (1 H, d, J=2.1 Hz), 7.81 (1 H, dd, J=2.1 Hz, 8.5Hz), 7.85

(2H m, 7.96 (1H s), 8.01 (1Hs). 14- 141 - C 387. 4609B388(DMSO) 1.06 (3H,
t, d=7.1 (ExamplerA0(3H, d, J=7.3Hz), 3.83 (3H,s), 3.91 1(3H,s), 4.05-4.15
(2H M), 4.84 (1 H J ~gq, J=7.3Hz), 7.06 (1 H d, J=8.2Hz), s 01, N7.71 (1
H,

d, J=1.5Hz), 7.76-7.79 0
CI : HO
N \N
—_—
N \N

T
O/CHS

A suspension of 5-Chloro-7-(3,4-dimethoxy-phenyl) -

imidazo[l, 2-clpyrimidine (50mg, 0.17mmol) , 2-Mercapto-

benzoic acid (53mg, 0.35mmol) and K,CO; (48mg, 0.35mmol) in EtOH
was stirred at room temperature overnight. Water was added
to the reaction mixture. Extraction was carried out with CHCI,
after neutralization with 1IN HC1l. The CHCl, layer was washed
with water and then dried over Na,S0,. The organic layer was'
then concentrated to give the crude product. The resulting
2~ (7-Phenyl-imidazo[l,2-clpyrimidin-5-ylsulfanyl) -benzoic
acid was purified by recrystalization from MeOH (40 mg, 57%).
With the use of any of the intermediates I or II and
according to the procedure that is similar to that of Example

15, following compounds shown in Table 14 below were prepared.
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(2H, M), 7.86 (1 H's), 8.02 (1 H's). O 01~ 14-15ci 411.9135B412(DVMSO) 3. 83
(3H,s), 3.84 (3H,s), 4.85 (2H,s), 7.41 (2H d, J=8.4Hz), i7.58 (2H, d,

J=8. 4Hz) WG 0USs462H, s), 7.81-7.88 (2H, m), 8.03 (1H,S).  OPCI/EPO1/04357

14- 16F369. 3681A370(DVMBO) 3.83 (3H,s), 3.88 (3H s), S4.67 (2H gq, J=10.2Hz),
7.09 (1 H Td, J=8.2Hz), 7.76-7.82 (3H M, 7.98 F (1 H's), 8.08 (1 H s).

O a 150 WD 01/ 83485 PCT/ EPO1/ 04357 14- 17329. 4239A330(DVSO) 1.08 (3H, t,
J=7.3Hz), 1.91 r(2H, h, J=7.3Hz), 3.50 (2H, t, sJ=7.3Hz), 3.83 (3H's), 3.88
(3H,s), 7.09 (1 H d, 8.3Hz), 7.69 (1 H d, ~N ~NJ=1.4Hz), 7.78-7.81

(3Hm, 7.99 N'I‘adﬂ(é_l-],ﬂs) o 1 C-1, 14-18371.5052C D372(DMVSO) 0.86 (3H, t,
J=6.9Hz), 3 } {23 62— =F—3Hz}— 3. 52
(2H, t E¥NQ - MC):;.S U@ REB\ anWg@ i |ty’?raﬂé, nMSJ/fu y aNMR o D 69 (1
y \.‘1 >4 S5 2\4?74 % . 33\--||, o OIS
Hod, J=1"%kp)| 7.77-7. 82 (3H| 2% %8 (TH s)|.
O,
™,
152 408.4389 A 409
oH,
o
153 o | 4535424 A 454
-
S
(/\N/KN
N NF N,
et
15-4 352.4399 B 353 |(CD30D) 0.85-2.30(11H, m),
/O 3.88(3H, s), 3.92(3H, 5), 7.03(1H,
N d,J=8.4), 7.21(1H, s), 7.45(1H,
d,J=15), 7.65-7.75(1H, m),
(/\N)\N 7.77(1H, 8), 7.84(1H, 5)
N/ y O\CH3
O,O-g
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14- 19414. 574B415(DMBO) 0.96 (12H, d, J=6.6Hz), 2.87 (2H, t, J=7.1 Hz),
3.04-3.08 (2H, m), 3.57 (2H, t, J=7.1 Hz), 3.82 CFt(3H,s), 3.88 (3Hs), 7.06
(1 H d, WesuSHsy, 7.68 (1 H s), 7.74 (1 H s), 7.78-7.82 PCHER)1,0435796 (1
H's). at 14-20343.451A344(DVMSO) 1.08 (3H, t, J=7.4Hz), 1.57 (3H, d,
J=6.9Hz), 1.86-1.95 (2H,n), s3.83 (3H,s), 3.88 (3H,s), 4.22-4.25 ~ (1 H,
m, 4.23 (1 H, d, J=8.4Hz), 7.68 -N \N(1H, d, J=1.5Hz), 7.76-7.81 (3H m),
N ~p {~7.99.(1 H s). O1 14-21355. 4621A356(DVSO) 1.72-1.82 (6H m), 2.34-
2.42 (2H,m), 3.83 (3H,s), 3.88 S(3H,s), 4.37-4.42 (1 Hm, 7.09 (1 H d,
J=9. OHz) (EXABBLEL1B) d, J=1.4Hz), 7.77-7.82 (3H ), 7.98 (1Hs). I~ g CFb
151 WD 01/ 83485 PCT/ EPOL/ 04357 14- 22| C343. 451A344(DVSO) 1.09 (6H, d,

J

(

(

4
9

1
=6. 7THz), J~2,12-2.20 (1H, ), 3.46 (2H d, sJ=6.7Hz), 3.83 (3H s), 3.89
H, s), 709l$H d, J=8.4Hz), 7.70 (1 H, d, eN~I\U=j.//5\%‘), 7.77-7.82
H X

3H,
2H, m), 7.84 a-~(1Hs) 7.99 (1 Hs). O

FW S — pk@

7-(3,4-Dimethoxy-phenyl)-5-ethylsulfanyl-
imidazol[l,2-c]lpyrimidine (335mg, 1.06mmol) was dissolved in
trifluoroacetic acid (TFA, 5ml). After 5 min the TFA was
evaporated. The residue was dissolved in 10 ml CH,Cl,. The
solution was cooled to 0 °C and m-CPBA (70%, 524mg, 2.12mmol)
was added. The reaction mixture was allowed to warm to room
temperature and was stirred for 5h. Diisopropylamine (598mg,
4.63mmol) and thiol (254mg, 2.28mmol) were added and the
mixture was stirred at room temperature overnight. Water was
added to the reaction mixture and extraction was carried out
with CHCl,. The organic layer was washed with brine, sat.
NaHCO,, brine and dried over Na,S0,. The organic layer was then
concentrated to give the crude product of 7-(3,4-
.Dimethoxy—phenyl)—S—(pyridin—4—ylsulfanyl)—imidazo[l,z—
clpyrimidine which was purified by column chromatography
(160mg, 41%).

Molecular weight: 364.429

Mass spectrometry: 365
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a 14-23Q 357. 4781B358(DMBO) 0.93 (3H, t, J=7.4Hz), 1.06 (3H, d, J=6.7Hz),
3.42 (1 H, dd, J=7.3Hz, 13.2Hz), 3.59 (1 H, dd, sJ=6.0Hz, 13.2Hz), 3.83
(3H,s), 3V@BU4@BEs), 7.08 (1H, d, J=8.3Hz), 7.69 N i (1 H PE)/EPT/GATST7. 84
(3H M, 7.98 (1H s). a-b 14-24430.5298B431(DMSO) 1.36 (9H,s), 3.47 (2H,
bg), 0 ,03.59 (2H, bt), 3.82 (3Hs), 3.89 (3Hs), 7.06 (1H d, J=8.5Hz),
7.14 J(1 H bt), 7.69 (1 H d, J=1.4Hz), S O 7.76-7.85 (3H M, 7.99 (1
Hs). ol-~-dt c¢ O 14-25391.4956B392(DVSO) 3.17 (2H, t, J=7.9Hz),
|,3.15-3.20 (8H,m), 7.08 (1 H, d, fJ=8.5Hz), 7.20-7.36 (5H m, 7.69
s(1H,s), 7.78 ACHivdtyJszalOkz)h 7.82 O.at(1 H,s), 7.84 (1 H, d, J=2.0OHz),
7.99 (1H 's). CF! 14-26"C ,357.4781B358(DMSO) 0.88 (3H, t, J=7.2Hz),
1.25-1.50 (4H, §-NMR 87(2%)-@6) fI=47 3Hz) ,31B. 53 (T8, (t,, 3IB7. BHOY, (83. 83
(3H's), 3.88 (3H,s), 7.08 (1 H d, J=8.3Hz), 7.69 (1 H s), 7.77-7.82
(3H M, 7.98 (1H,sy.= 8CF2182) W 018 8RES5IH, J = 2.06 Hz), 7.54 (dd,

1H), 7.76 (4, 1H, J = 1.45 Hz), 7.80-7.83 (m, 2H), 8.00

(s, 1H), 8.09 (s, 1H), 8.74-8.76 (m, 2H).

With the use of any of the intermediates I or II and
according to the procedure that ig similar to that of Example

16, following compounds shown in Table 15 below were prepared.

Table 15
Ex.No. | MOLSTRUCTURE  |MOLWEIGHT]Activity grade]  MS NMR
16-1 HC, 369.4077 A (DMSO-d6) 3.75 (s, 3H), 3.79 (s,
N"\\N : 3H), 4.16 (s, 3H), 6.98 (d, 1H, J =
S/KN/ 9.00 Hz), 7.15 (d, H, J = 2.00 Hz),
7.38 (dd, 1H), 7.81 (d, 1H, J=1.45
@ X Hz),8.18 (s, 1H),8.18 (d, 1H,J =
0.69 Hz)
AN 2 0.
CH,
O/CH3
16-2 510.6383 A (DMSO-d6) 1.38-1.44 (m, 2H),
q /NO 1,56-1.65 (m, 4H), 2.95-2.98 (m,
X 4H), 3.66 (s, 3H), 3.76 (s, 3H), 6.89
° (d, 1H, J = 8.55Hz), 7.36 (d, 1H, J
$ =1.98 Hz), 7.48 (dd, 1H), 7.77 (d,
)%N 1H, J =1.47 Hz), 791 (d, 2H, J =
PP - 8.42 Hz), 8.02-8.09 (m, 4H)
O,
16-3 ' 387.3862 388 |(DMSO-d6)7.34 (2H,d,J = 8.2
/@ Hz), 7.57-7.64 (3H, m), 7.78-7.81
j\ (3H, m), 7.94-7.97 (2H, m), 8.04
NSy (1H,s), 8.12 (1H, 5)
B
F
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PCT/ EPOL/ 04357 14- 27358. 4657A359(DMBO) 2. 75 (2H,
3.82 (3H,s),
7.77-7.84vQ8tBIP5 7.98 (1H,s).
1.73-1.80 (3H m),
7.07 (1 H d, J=8.4Hz),

J=6. 8Hz) ,

d, J=6.2Hz),
(3H, s),

3.88 (3H, s),

3.54 (2H,
7.69 (1 H, d, J=1.4Hz),

t,

t,

J=7. 4Hz) ,

J=6. 8Hz) ,
7.07 (1 H d, J=8.5Hz),
O CH~ 14- 28CF~357. 4781B35B¢ DRBO)0465797 ( 6H,
3.83 (3H,s),
7.

3.68 (2H, t,
7.69 s(1 H s),

3.88
76-7.83 (3H M,

7.98 (1 Hs). CFt 14- 29369.4892A370(DMSO) 1.47-1.98 (8H m, 2.23- 2.28
(2Hm, 3.83 (3Hs). 3.89 S(3H'S), 4.21-4.25 (1 Hm), 7.09 (1 H d,
J=9. OHz), 7.68HF—t—d 777780 (3H m} 708
14- 30F395. 459BB9&T DIV 3H.s) | 3 BN sy, 4.|esD 2“—"1}"@ d"é’f
J=8.5Hz), 7.14]7.20 57-7.62 (2H,m|, 7.69 (1 H s 77@ %
7.85 (2H d, J8.5), | 14- 31383, 4943A384( DVEY'
3.86 (3H,s), 6]/93-6. 96 7.08 (1 H d, J=8.58z), 7|21 (1 H d.
J=3.4Hz), s7.38 (1 H 7.70 (1 H's), 7.82-7.9p (3H, m, 8.04 (1
Hs). U 14-B2393./ 3.44 (2H| t, J=7.|1 Hz)| 3.83 (6H, s),
3.96 (2H, t, J¥7.1 Hz
165 4966113 A 497 |(DMSO-d6) (m m 3.65 (s, 3H), 3.77
(s, 3H), 6.90 (d, 1H, J = 8.52 Hz),
7.35(d, 1H, J = 1.88 Hz), 7.49 (dd,
1H), 7.77(d, 1H, J = 1.29 Ha),
7.97-8.08 (m, 6H).
l N
AL O\cHa
)
166 ~ 512.6107|  ND 513 |(DMSO-d6) .95-
o /N\j’ 3.00(m,6570(m3.69 (s, 3H), 3.75
> % (s, 3H), 6.92 (d, TH, J = 8.56 Hz),
g 7.36 (dd, 1H), 7.42(d, TH, J = 1.95
iN Hz),7.77(d, 1H, J = 1.38 Hz), 7.93
\ (d, 2H, J = 8.45 Hz), 8.03-8.11 m,
o, 4
e
167 - HN_ 379.4437 A 380 |(DMSO) 3.64 (5, 3H), 3.77 (5, 3H),
U‘ 5.94 (br, 2H), 6.94 (d, 1H, J = 851
N\ Hz),7.38-7.40 (m, 2H), 7.52 (dd,
1H), 7.73 (d, TH, J = 1.42 Hz), 7.82
N (d, H, J = 4.94 Hz), 7.96 (d, 2H, J
Py o =2.18 Hz), 8.24 (s, 1H).
CH,
s
(Example 17)
" »
S F P S
X 2V A
(/\ NN - 870 NaH o/ N N
NN ome * ,N—@ NN OMe
%/S=0 0
T % o)
: ~OH F 0-5
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(1 H d, J=8.5Hz), 7.68 (1 Hs), 7.80 /(2Hs), 7.85 (1 H, dd, J=2.1 Hz,
8.5Hz), 7.99 (1 H,s), 851 (1 H d, J=2.5Hz), 8.59-8.61 (1 H.m, 8.64 (1 H,
d, J=1.4heQ 01888 WO 01/ 83485 PCT/ EPOL/ 04357 14- 33358, 422PGHEPOMBE)7 2. 63
(3H, d, J=4.6Hz), O 3.82 (3H,s), 3.89 (3H-s), 4.23 ,N:(2Hs), 7.04 (1 H,
d, J=8.4Hz), 7.71 (1 Hs), 7.47 (1 H d, J=2.1 Hz), 7.79 ,(1 H, dd, J=2.1
Hz, 8.4Hz), 7.89 N~(1 H s), 7.98 (1 Hs), 8.23 (1 H bg). CFt 14-340
0478.5268M479 \ s N QCt OFf' 14-350 0434.4102B(CDCI3), 3.94(3H, s),
3.97(3H, s), 6.85(1 H d, J=2.8Hz), 6.99(2H d, J=4.7Hz), 7.49(1 H, s),
7.65(2H, s), 77e7(2H, sRluHem9t 74846 26thylsyifaguly i degel 12-s) |
8.02(1 H s) | i op; 14-360405.4167C406 X0.0 | \ ~ 154 WD 01/ 83485
(Exanpl ecipyrimidin-7-yl) -2-methoxy-phenol (7.5g, 18.1lmmol) in 15 ml

of THF was added NaH (2.3g, 56.6mmol) at 0 °C. After 15 min.
at 0 °C, N-phenyltrifluromethane sulfonamide (10.2g,
28.6mmol) was added. The reaction mixture was stirred at 0 °C
for 1h and then warmed to room temperature. After 1 h, the
reaction mixture was concentrated in vacuo. The residue was
purified by column chromatography to give the triflate as a
light yellow solid (6.3 g, 80%).

CH,

H,

L, ¢

& A
TN O / N~ SN
N CH, + HC—NH, — <
NN O~
o CH,

|

F
/7 |
(0] 1<F CH

A mixture of the starting triflate (100mg, 0.23mmol),

3

di-ut—butyl-z—biphenylphosphine (17mg, 0.06mmol), Pd,(dba),
(21lmg, 0.02mmol) and cesium carbonate (113mg, 0.35 mmol) in
a sealed tube was degassed with vigorous stirring and filled
with Ar atmosphere. After dioxane (5ml) and the corresponding
amine (50mg, 1.62mmol) were added, the mixture was heated at
130-135 °C for 1 d. Cooled to room temperature, the mixture
was diluted with 30ml of CHC1l, and filtered through a Celite
" pad. The filtrate was concentrated and the residue was purified

by preparative thin layer chromatography to give [4-(5-
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+ HO PCT/ EPO1/ 04357 A suspension of 5-Chloro-7-(3, 4-di nmet hoxy-phenyl) -
i mdazo[ 1, 2-c] pyrimdine (50ng, 0.17mvol),. 2-Mercapto- benzoic acid (53ng,
0. 35mmol WwandsRe03 (48nmg, 0.35mml) in EtOH was stirred BCT/EB@IMN4357
tenperature overnight. Water was added to the reaction m xture. Extraction
was carried out with CHCl3 after neutralization with IN HC1L. The CHC13
| ayer was washed wth water and then dried over Na2SO4. The organic | ayer
was then concentrated to give the crude product. The resulting
2- (7-Phenyl -i m dazo[ 1, 2-c] pyri m di n-5-yl sul fanyl )-benzoic acid was
puri fi ed Biyhyleoryfstrat§ zawidawd [ bnd MG/ 40idin- 5794 ) -2 Wiethoke-use of any
of the internediates | or Il and according to the procedure that is
simlar tahdrhlt] -ofe Bxamreind 5(49m0d ] 068%)Y. conpounds shown in Table 14 bel ow
were prepared. 155 WD 01/83485 Tabl e 14 PCT/ EPOL/ 04357
Ex. No. MOLSTRUCTURECLWEI GHActi vity gradeMSNVR F 15-1<)IF 432. 4274A433 F S
O at C~t 15-204%%.4389A409 HO S O O a% 15-3CH453.5424A454 s s N O.a

3 CH,

o J
X, S

(/\ N (/\N)%N
NMK@:O\CHS 4+ HCHO ——— NM\@:O\CH
3
NH N/CHa
CH,

]
CH

3

To a solution of the secondary amine (45mg, 0.14mmol),
formaldehyde (37% in aqueous solution, 30mg, 1.00mmol) and
NaBH;CN (15mg, 0.24mmol) in 5 ml of MeOH was added 0.8ml of
IN HCl. After stirring at room temperature overnight, the
reactionwas quenchedwith 0.5ml of INNaOH. After evaporation,
the residue was purified by preparative thin layer
chromatography to give tertiary amine (31lmg, 66%).

With the use of any of the intermediates I or II and

according to the procedure that is similar to that of Example

17, following compounds shown in Table 16 below were prepared.

161



o-er 15-4352.4399B353(CD30D) 0.85-2.30(11 H, m, 3.88(3H, s), 3.92(3H, s),
7.03(1 H Nd, J =8.4), 7.21(1 H s), 7.45(1 H Ld, J =1.5), 7.65-7.75(1
H m, (WO®#1/83481 H s), 7.84(1 H s) N 156 WO 01/ 8348BCT/EMANRBE 16) HS
PCT/ EPO1/ 04357 7- (3, 4- Di net hoxy- phenyl) - 5- et hyl sul f anyl -

i mdazo[1, 2-c] pyrimdine (335ng, 1.06mmvl) was dissolved in
trifluoroacetic acid (TFA, 5m) . After 5 mn the TFA was evaporated. The
resi due was dissolved in 10 mMl CH2Cl2. The solution was cooled to O C and
m CPBA (70% 524ng, 2.12mmol) was added. The reaction m xture was all owed

to warmto roomabﬂerrﬁérature and was sti rred for 5h. Diisopropylam ne
(598n-g, A .82 Aand + hi Al (2B AN addad and tho 1xt ur e

L ERGNS "'”MOLSTRU TURE . MOLWESS ﬁcisﬁtygra : AM?“:,‘““Z::AWR“;;'ELI
VVaS Stl r 1 _1 I UU IPCI (J.I. gd1 LI UIIB
m xture a:g traciion was carrleé it W th|CHC13

washed wfth btinef§
| ayer was then
Di net hoxy- phe
was purified

364. 429 | Mass
grade: A | H NWVR

sat. NaHdO3 , br| ne and dried @S
centrated jto give|the crude pro sofa' H'
4-yl sul fanyl) -i i dazo[l, H'.J%thzhe whi ch
tography (160ng, 41%.. Fo MRl gh

r I t:
65 157 WO 01/ 83485 PCI@{{)E | %:%%fsﬁp ity

7 (s, 3H, 3.78|(s, 3Hky6.97 (d, 1IH J = 8.52

e t+-he—Heact i on
?’éﬁ‘ iﬁ;ﬂ%er was
’J’_ - @ E_qr gani c

it
Wi

11,

Hz), 7.38 (d, . ), 7.54|(dd, 1K) , 7|76 (d, 1H J = 1.]45 Hz)
. 7.80- 783K 2t o, © 00 314.4112 B CDCI37.66 (s, 1H), 7.62 (s, 1H),
‘ 7.46 (s, 1H), 7.43 (dd, 1H, J=8.3,
§ 2.3Hz), 7.34(d, 1H, J=2.3 Hz),
J N)\, o 6.85 (d, 1H, J=8.3 Hz), 3.91 (s,
C P ! 3H), 3.51(q, 2H, J= 7.3 Hz), 2.96
N (s, 3H), 1.5 (t, 3H, J=7.4 Hz)
D
o
17-3 o 4255543 A CDCI3 7.71-7.52 (m, 3H),
S 7.43 (s, 1H), 7.36 (dd, 1H, J=
3.8 Hz), 6.65 (d, 1H, J=8.3
(/\N)*N Hz), 3.93 (s, 3H), 3.51 (q,
NNF oy, 2H, J= 7.4 Hz), 3.41 (m, 4H),
3.25 (t, 2H, J= 6.8 HZ), 2.41
7 (t, 2H, J= 8.1 HZ), 2.03 (p,
% 2H, J=7.7 HZ), 1.88 (p, 2H,
J=7.3H2), 1.60 (t, 3H, J=
7.4 H2)
17-4 440.6128 A CDCI37.67 (d, 1H, J=8.3Hz), 7.56

(s, 2H), 7.45 (s, 1H), 7.23 (m, 1H),
6.67 (d, 1H, J=8.3 Hz), 3.97 (s,

S)ma
M
A o 3H), 3.52 (g, 2H, J= 7.3 Hz), 3.27
{t, 2H, J= 6.4 Hz), 2.54 (m, 8H),

2.35 (s, 3H), 1.88 (m, 2H), 1.59 (t,
O ‘ 3H, J=7.4 Hz)
o,
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(s, 1H), 8.09 (s, 1H), 8.74-8.76 (m 2H). Wth the use of any.of the
intermediates | or Il and according to the procedure that is simlar to
that of Bx@upsxass 16, foll owi ng conpounds shown i n Tabl e 1BChEPOVI43&T €
prepared. Table 15 Ex. No. MOLSTRUCTUREMOLVEI GHAct i vity gradeMSNVR

16- 1INCB369. 4077A(DMSO-d6) 3.75 (s, 3H), 3.79 (s, NN 3H), 4.16 (s, 3H),
6.98 (d, 1 H J=N-/ 9.00 Hz), 7.15 (d, 1 H J =2.00 Hz), S 7.38 (dd, 1
H, 7.81 (d, 1 H J 1.45c,,IHz) 8.18 (s, 1H) 818(d 1 H, J:L0.69

Hz) N.* o't 3—Cer 167254 JBIAMEGE) 1)
NL. 56- 1. 7(5rr ary, 2. 95-2. ¢ ?gg’sgd H ., 3.66| (s, sﬁge's (§£d12,”"8§ 6.89 o
(d, 1 H B 55\{-}2), 7.36 (d, 1 H P VS Hz), 7.48 ,743(3 (d, L
1H J = 1.47HZ§C,N7/91 d*2H =18 - 42 HIN 02 | IN8 81 96 d 1H, J= 8.7 Hz),
N oy 3.93 (s, 3H), 3.65 (p, 1H, J=
o 6.8 Hz), 3.51 (g, 2H, J=7.3
&y Hz), 3.18 (t, 2H, J= 6.8 Hz),
2.85 (s, 3H), 2.72 (s, 6H),
2.14 (m, 2H), 1.58 (t, 3H, J=
7.3 Hz)
17-6 ) 385.5333 A
SJ
/NS s
VK)\C{N\/\/N\G{J
9
i
77 | o 371.5065 B CDCI37.67 (dd, 1H, J= 8.3, 1.9
o Hz), 757 (d, 1H, J= 2.6 Hz), 7.55
)\“ (s, 2H), 7.4 (s, 1H), 6.67 (d, 1H,
/) J=8.3 Hz), 3.96 (s, 3H), 351 (g,
NS oy oy 9H, J=75 Hz), 3.30 {t, 2H, J= 6.4
Ay Hz), 2,64 (t, 2H, J= 6.4 Hz), 2.31 (s,
6H), 158 (t, 3H, J=7.4 Hz)
17-8 o, 371.5065 B CDCI37.63 (s, 2H), 746 (s, 1H),
s) 7.43(d, 1H, J= 8.0 Hz), 7.33 (5,
1H), 6.86 (d, 1H, J=8.3 Hz), 3.91
(\N)N PO T (s, 3H), 351 (q, 2H, J=7.2 Hz),
T U 3.29 (t, 2H, J= 6.1 Hz), 2.65 (1, 2H,
o J=6.3 Hz), 2.29 (s, 6H), 1.58 (i,
o 3H, J=7.4 Hz)
17-9 o 390.5088 C CDCI3 7.56-7.27 (m, 10Hz), 6.65
) (d, 1H, J= 8.3 Hz), 446 (brs, 2H)
3.97 (s, 3H), 3.50 (g, 2H, J= 7.4
N Hz), 157 (t, 3H, J=7.4 Hz)
17-10 o 358.4638 B CDCI37.65 (d, 1H, J= 8.3 Hz), 7.60
S/l . S, 1H), 7.57 (s, 1H), 7.55 (s, 1H),
7.44 (s, 1H), 6.68 (d, 1H, J= 8.3
NS Hz), 4.76 (br s, 2H), 3.95 (s, 3H),
1 3.67 (t, 2H, J= 5.3 Hz), 351 (q, 2H,
N o, J=7.2 Hz), 3.42 (s, 3H), 3.39 (t,
3H, J= 4.9 Hz), 1.58 (t, 3H, J=7.1
k/o% Hz)

163



z), - |.

(4H, m,
8.52 Hz),

: (m )
7.57-7.64 (3H, M,
8.12 (1 MWOS8)sMss F'
16- 4402. 40084035( DVBO- d6) 5. 70 (2H,
7.77 (1 H s),
496. 6113A497( DVMBO- d6) (m m 3. 65 (s,
07.35 (d, 1 H

J

=1.

W ad

7.78-7.81 L(3H m,
~F F 158 WD 01/ 83485 PCT/ EPOL/ 04357
6.73 (2H, d, J

88

s),
7.97-8.06 (4H, m F~F F ~
3.77 0
7.49 (dd, 1 H),

3H),

Hz), 7.
03. 00(m §
07. 36 (dg

97

570(

1‘? 1‘1’

8
1 H

—{M .6~

9(5

3H)L

1(} \N7 42(d, 1

CH;

o=

H1

3|

4

CF~ 16- 3387. 3862388(DVBO-d6) 7.34 (2H, d, J
7.94-7.97 (2H, M,

&l 2|

(s,

8.04 N (1
PCT/EP01/04357
= 8.5 Hz),
16- 50
3H),

7.77(d, 1 H

H1

6.90 (d, 1 H J

, 3H)§[ . 8.

[ v |

92 (

43(17’ ,(JS_Z ), 7.46 {s ﬂlé% |

), 6.86 (d, 1H, J= 83Hz).391
(s 3H) 3,51 (q, 2H, J= 7.2 Hz),
3.29 (1, 2H, J= 6.1 Hz), 2.65 (t, 2H,
J= 6.3 Hz), 2.29 (s, 6H), 1.58 (t,
3H, J= 7.4 Hz)

z) ,

17-12

427.5701

CDCi3 7.63 (dd, 1H,J=8.3,1.9
Hz), 7.59 (s, 1H), 7.56 (s, 2H), 7.44
(s, 1H), 6.66 (d, 1H, J= 8.3 Hz),
5.41 (brs, 1H), 3.97 (s, 3H), 3.78
(m, 4H), 3.50 (g, 2H, J= 7.2 Hz),
3.29 (brs, 2H), 2.52 (m, 4H), 1.87
(p. 2H, J= 6.4 Hz),1.58 (1, 3H, J=
7.3 Hz)

17-13

385.5333

CDCI37.69 (d, 1H, J= 8.3
Hz), 7.60 (s, 1H), 7.57 (s,
1H), 7.53 (s, 1H), 7.43 (s,
1H), 6.67 (d, 1H, J= 8.3 Hz),
3.94 (s, 3H), 3.51 (q, 2H, J=
7.3 Hz), 3.27 {t, 2H, J= 6.9
Hz), 2.42 (t, 2H, J= 7.0 Hz),
2.27 (s, 6H), 1.85 (p, 2H, J=
6.8 Hz), 1.58 (t, 3H, J= 7.3
H7\

17-14

314.4112

CDCI37.68 (dd, 1H,J=8.2,1,9
Hz), 7.59 (d, TH, J= 1.6 Hz), 7.58
(s, 1H), 7.54 (d, 1H, J= 1,9 H2),
7.43 (s, 1H), 6.65 (d, 1H, J= 8.2
Hz), 3.94 (s, 3H), 3.50 (q, 2H, J=
7.4 Hz), 2.93 (s, 3H), 1.58 (t, 3H,
J=7.4 Hz)

17-15

328.438

CDCI3 7.65 (s, 2H), 7.63 (s, 2H),
7.47 (s, 1H), 7.01 (d, 1H, J= 8.6

Hz), 3.99 (s, 3H), 3.51 (g, 2H, J=
7.3 Hz), 2.87 (s, 3H), 1.59 (t, 3H,
J=7.3 Hz)

17-16

415.4945

CDCI3 7.64 (s, 1H), 7.61 (s, 2H),
7.59 (s, 1H), 7.55 (d, 1H, J=8.3
Hz), 7.42 (s, 2H), 6.95 (d, 2H, J=
9.1 Hz), 6.75 (d, 1H, J= 8.3 Hz),
3.88 (s, 3H), 3.84 (s, 3H), 3.40 (t,
4H, J= 6.4 Hz), 1.94 (m, 4H)

17-17

441.5969

CDCI3 7.65 (s, 2H), 7.63 (s, 2H),
7.47 (s, 1H), 7.00 (d, 1H, J= 14.4
Hz), 3.96 (s, 3H), 3.70 (1, 4H, J=

7.9 Hz), 3.51 (g, 2H, J= 12.1 Hz),
3.21 (t, 2H, J= 12.6 Hz), 2.87 (s,
3H), 2.44-2.36 (m, 6H), 1.7 (m,

2H), 1.59 (t, 3H, J= 12.3 Hz)
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Hz), 7.77 (d, 1 H J =1.38 Hz), 7.93 (d, 2H, J = 8.45 Hz), 8.03-8.11 (m
4H). 0 16- 7HLN379. 4437A380(DMsO 3.64 (s, 3H), 3.77 (s, 3H), 5.94 (br, 2H),
6.94 (d, WOMB/83¥8%= 8.51 sHz),7.38-7.40 (m 2H), 7.52 (dd, RCHEPo1743% (d, 1
H J =1.42 Hz), 7.82 (d, 1 H J = 4.94 Hz), 7.96 (d, 2H J O\a= 2.18 Hz),
8.24 (s, 1 H. o' er (Exanple 17) NaH 159 WD 01/83485 PCT/ EP01/ 04357 To a
sol ution of 4-(5-ethylsulfanyl-imdazo[1, 2-
c]pyrimdin-7-yl)-2-methoxy-phenol (7.5g, 18.lmmol) in 15 mM of THE was
added NaH (2.3g, 56.6mmol) at 0 C. After 15 min. 0 C,

N-phenyl tri f | urtinet kemeauldonaiiote (18. 2ghe 28 by ) 1wasbalded.wdhe
reaction mxture was stirred at 0 C for Ih and then warnmed to room

t enper at wentié$red decddBing eacdnwd M Ké Wre ki reangeptiabed dbwyacuo.
The residue was purified by colum chromatography to give the triflate as

a |ight yeldoamiseltidn ﬁf&rmmS%veﬁtTﬂdﬂdﬂ ehehithe SyhdHPstr 'fd ate
(100ngy, 0.23mmol), di-t-butyl-2-biphenyl phosphine (17ng, 0.06mmol)

Pd2( dba) 142468, ddt DRemoidpopadaeesi ugrear banate €ii3ey, 0.35 mml) in a
seal ed tube was degassed with vigorous stirring and filled wth Ar

at mosphere. Aftegpxd oxane (5m) and the corresponding am ne (50ny,
1.62mmol ) _were added, the mixture was heated at 130-135 C for 1 d. Cool ed
to room t|BXperlat MPESTRUGTURE v t IMOLWEIGHTTAstivitierade[ wiMSh _ROoni _of NWRIC13 and
filtered th?’OLgh a CeNite pad. THE®Y | trBte was colPEPR) BAR @s)@8a(1H B
resi due Was pyrifi eby preparative {hin |ayer chr dr?d%g)gﬁd PllgHth@ﬁ
[4-(5 16Q WO {1/ 83%85 PCT/ EPL/ 04357 1H, s),7.39-7.51 (4F, m), 7.54

Et hyl sul flanyl T go[ 1, 2-c] pyri mdiny7-yl )-Z;erret ho %HWI?J'W)M-am ne

19%

L
(¢)]

(49ny, 68% . T of| the secpndary ami ne ( 14nmmol )
?
ai
2 o 431.4549 A (d8-DMSO) 2.52-2.62 (2H, m),
/@ . 2.65-2.76 (2H, m), 3.90 (3H, s),
N 0 7.10-7.19 (2H, m), 7.42-7.52 (3H,
N o m), 7.61 (1H, ), 7.79-7.87 (1H, m),
B P 8.01 (2H, d, J=7.9Hz), 8.32 (1H, s),
8.91 (1H, s), 9.21 (1H, 5), 9.47 (1H,
(8] S)
|
CH,

s), 7.08-7.19 (2H, m), 7.41-7.52

3 373.4179 A (d8-DMSO) 2.14 (3H, s), 3.89 (3H,
NJO (8H, m), 7.61 (1H, s), 7.78-7.88

o (1H, m), 7.95-8.05 (2H, m), 8.31
~N 1 s
[ ij (1H, 5), 8.82 (1H, 5), 9.16 (1H, 5),
7 9.47 (1H, )
b
H,
4 2 361.4067 C 362 |(CDCI3) 3.82(3H, s), 3.95(3H, ),
© [3.99(3H, ), 6.70-6.77(2H, m),
LNV 6.96-7.02(2H, m), 7.46(1H, d, J=1.1
Y Hz), 7.60-7.71(4H, m), 8.32(1H, d,
| J=3.0 Hz)
AL o
7
H,
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f or mal dehyde (37% i n aqueous solution, 30ng, 1. 00mol) and NaBH3CN (15nyg,
0.24mmol) in 5 mM of MOH was added 0.8nml of |IN HCl. After stirring at
room t enveo at/ga4gs over ni ght, the reaction was quenched w par/@pPo13mBs70f | N
NaOH. After evaporation, the residue was purified by preparative thin

| ayer chromatography to give tertiary amne (31ng, 66%. Wth the use of
any of the internediates | or Il and according to the procedure that is

simlar to that of Exanple 17, follow ng conpounds shown in Table 16 bel ow
wer e preparee—161AW-01-83435—TFabl-e- 16 PRPCH-ERPOLL 04357 Ex-

No. NOLSTRUCTURECL VEI Gk i ity or &HERENVR 17- 139% 5501BCDCI 3 7. 62 (| 2H),
7.45 (s, |1 H | 7.4 vl 3= 8.7, (2.3 He)| 7.30[J= 2.3 2 8 8.3
Hz), 3. 91(s, 3H), (q, 84| N3= 7.4 Hz), 3.29 (t,|2H J=6.4 H), | Q.80
(t, 1 H [J= 7|3 HY), 2.62 (s.| a6H), 1/82 (m 4&H), 1157 (t, 3H J= 7.B Hz)
a-l1a 17-2ai 314 A¥1PBCDCI3 7.66 (s, 1 H, 7.62|(s. 1 H, J7.46 (s, 1 M),
7.43 (dd] 1 H| &g 3 W), 7.34|(d, 1 H 3= 23 H), 6.85 (d, L H J=

8.3 Hz), [3.91 (s, 3HGlL & 191 2H J 3[H),

6 o] 447.498 A 448

O/“\'\/\/a'l
|
N 5

447.498 A 448

8 N/@)?\'((m : 523.5967 A 524
Ny
/'\/‘\@::i3

9 372.3867| 10000 373
o%@
N
N

10 416.4402 C (CDCI3) d 2.24 (3H, s), 2.36 (3H,
Q s), 3.90 (3H,5), 7.07 (1H, d, J = 8.6
Ho Hz), 7.34-7.45 (6H, m), 7.63 (1H, d,
N)\N J=12Hz), 7.75 (1H, d, J = 2.2
(/\ N Hz), 7.81 (1H, s), 7.89 (1H, dd, J =

NA\)\C[O 22,86 Hz).
o
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N(g, , =7. z), 2.96 (s, 3H), 1.5 (t, 3H J=7.4 Hz) 0 a
17-3a-i s425. 5543ACDCI 3 7.71-7.52 (m 3H), S'7.43 (s, 1 H, 7.36 (dd, 1 H,
J= 3.8 HMWO 068885 (d, 1 H J= 8.3 Hz), 3.93 (s, 3H), 3.51 POERRAT= 7. 4
Hz), 3.41 (m 4H), 3.25 (t, 2H J= 6.8 HzZ), 2.41 a2H, J= (t, 8.1 f), (p, ,
J22H =7.7H), 1.88 (p (p, 2H, J= 7.3 Hz), 1.60 (t, 3H, J= 7.4 H2)

17- 4, 440. 6128ACDCI 3 7.67 (d, 1 H, J= 8.3 Hz), 7.56 (s, 2H), 7.45 (s, 1 H),
7.23 (m 1H, 6.67 (d, 1 H J= 8.3 Hz), 3.97 (s, NC~t3H), 3.52 (q, 2H J=
7.3 Hz), 827 (t, 2H J= 6.4 Hz) 2 54 235 (s_3H) 188 (m 2H),

1.59 (t. [38] = 7.% H) 162 MO SO faYhas Boy) P ohasy
17-5Gt 399, 5601B 75 (d| 1 H J=|2.3 s)H), 7.F1 (dd, 1 H J= 8|3, 2.3
Hz), 7.63 (s, |2H), (s, 4H 696" \d 13
e
N"\F
O/O"a
12 ' o 503.6092 A 504

L

13 o} 432.4861 A 433

14 349.352 10000 350

15 417.4715 C 418
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87H, . (" =. z), 3.93 (s, 3H), 3.65 (p, 1 H J= 06.8 Hz), 3.51 (q,
OH, J= 7.3 CF~Hz), 3.18 (t, 2H J= 6.8 Hz), 2.85 (s, 3H), 2.72 (s, 6H),
2.14 (m veoP1swsHs (t, 3H, J= 7.3 Hz) 17-6)0F6385.5333A PCT/EBO1/04357
17-71L1371. 5065BCDCI 3 7.67 (dd, 1 H, J= 8.3,1.9 sJHz), 7.57 (d, 1 H, J= 2.6
Hz), 7.55 " \(s, 2H), 7.44 (s,1 H), 6.67 (d, 1 H, J= 8.3 Hz), 3.96 (s, 3H),

3.51 (q " / | \ 02H J= 7.5 Hz), 3.30 (t, 2H J= 6.4 Hz), 2 64 (t, 2H, J=
6.4 1), 2.3 (s, 6H)., 1.58 (1, 3H, J= 7.4 Hz) 17-8i0--371. 50658CDCI3 7.63
(s, 2H), (PdbtetH—sI743{d 3g8-0r kg (e L P 80
(d. 1 H |32%.|3 3.91 [t (s74§%6 B (g, S OJHS%QJ@%IH BBol ¢t N 2H
2), 747
NJ (1H d, J=1Hz), 740 (1H, dd, J =
o 1Hz, 8.4Hz), 7.46-7.60 (5H, m),

M 8.1 (1H, 5), 8.39 (1H,d, J =
ka@f‘“’ 8.4Hz)
1
ay
17 o 499.0359 A 463 [(CDCI3) 268 (2H, 1, J=7.3Hz), 2.84
(8H,5), 291 (2H, 1, J=7.3Hz), 2.97
&y , (3H,5), 3.62 (3H,5), 3.80 (3H.8),
7.02 (1H, d, J=8.5Hz), 7.34 (1H, d,
J=1.9Hz), 7.52 (2H, d, J=8.2Hz),
O 7.61(1H, dd, J=1.9Hz, 8.5Hz), 7.72

(2H, d, J=8.2Hz), 8.11 (1H,8), 8.17
(1H, d,

®
N\ 4

18 541.0735 A 505 |(CDCI3)2.70 (2H, t, )=7.2Hz), 2.93
(2H, 1, J=7.2Hz), 3.44 (4H, 1,
J=5.1Hz), 3.53 (4H, 1, J=5.1Hz),
3.62 (3H,5), 3.79 (3H,5), 6.99 (1H,
d, J=8.6Hz), 7.34 (1H, d, J=1.8Hz),
7.48-7.61 (3H,m), 7.72 (2H, d,
J=8.1Hz), 8.03 (1H,5), 8.07 (1H,3),
o 0 8.22 (1H,9).

59

19 461.5438 A 462  |(CDCI3) 1.92-2.04 (1H,m), 2.25-
2.31 (1H,m), 2.82-3.02 (3H,m),
3.11 (2H, d, J=7.8Hz), 3.75 (3H,s),
3.90 (8H,s), 6.86 (1H, d, J=8.4Hz),
7.32 (1H, d, J=2.1Hz), 7.38 (1H,
dd, J=2.0Hz, 8.4Hz), 7.47-7.52
(2H,m), 7.59 (1H,s), 7.64 (1H,s),
7.68 (1H,s).

&
)

20 4345208 A 435 |(CDCI3) 2.58 (2H, t, J=7.7Hz), 3.06
(2H, t, J=7.7Hz), 3.75 (3H,s), 3.90

(3H,5), 5.28-5.36 (2H,bs), 6.87 (1H,
d, J=8.5Hz), 7.31 (1H, d, J=2.0Hz),
7.36-7.41 (3H,m), 7.61 (1H,5), 7.65

(1H, d, J=1.8Hz), 7.69 (1Hs).

3

=

o
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6 1LH262H. (, , =. 2), . 5(t, , 0 CH,J=6.3 H), 2.29 (s, 6H), 1.58
(t, 3H, J= 7.4 Hz) 17 9a390 5088CCDC|3 7.56-7.27 (m10Hz), 6.65 sJ(d, 1 H,
J= 8.3 HMWoQousues (br s, 2H), 3.97 (s, 3H), 3.50 (q, 2H JECTERAH3)7, 1.57
(t, 3H, J= 7.4 HZ) NI "CF~ 17-10a-L358.4638BCDCI3 7.65 (d, 1 H J= 8.3
Hz), 7.60 )S,1 H), 7.57 (s, 1 H, 7.55 (s, 1 H, S7.44 (s, 1 H, 6.68 (d, 1
H J= 8.3 Hz), 4.76 (br s, 2H), 3.95 (s, 3H), 3.67 (t, 2H, J= 5.3 Hz), 3.51
(a9, 2H NI=7.2 Hz), 3.42 (s, 3H), 3.39 (t, CFL3H J=4.9 Hz), 1.58 (t, 3H
J= 7.1 Hzp) 163 ‘VAG_G_:IL_II 83485—P III I:I')fYIIr\/I’.)l:7 17—3-3-CH 085276 ACDCL Z-63 (S,
T 21 _ g 485479 - - A “449 * |(CDCI3y 250 (2A, 1, J=7 01 9Hz 2.78
2H), 7.4 (s, 1H); J, o, (3H, d, J=4.8Hz), 3.05 (2H, 1,
J=7.9Hz), 3.75 (3H,s), 3.90 (3H,3),
j\ 5.39-5.40 (1H,bs), 6.87 (1H, d,
s J=8.5Hz), 7.29 (1H, d, J=2.0H2),
NW 7.34-7.39 (3H,m), 7.50-7.67
(5H,m).
? ,
o,
20 389.4131 B (DMSO-d6) : d 3.79 (3H, ), 3.84
@ (3H, 8), 7.13 (1H, d, J = 7.5Hz),
N 7.39 (1H, 1, J = 7.5Hz), 7.61-7.90
o (1H, m), 8.43 (1H, s), 10.56 (1H,
p A 8), 11.74 (1H, 5)
CMU\@;C\H!
|
a1,
3 o 487.5849 A (DMSO) 2.63 (2H, t, J=6.4Hz), 2.93
(2H, t, J=7.2Hz), 3.26-3.33 (4H,m),
3.63 (3H,5), 3.77 (3H,5), 6.95 (1H,
d, J=8.7Mz), 7.35 (1H, d, J=1.9Hz),
28 7.45 (2H, d, J=8.3Hz), 7.51 (1H,
“Vk©;°\m, dd, J=1.9Hz, 8.7Hz), 7.70 (2H, d,
J=8.3Hz), 7.74 (1H, d, J=1.5Hz),
& 7.96 (1H, d,
o4 N 459.5335 A (DMSO) 3.16 (2H, 1, J=6.8Hz), 3.27
[ X (2H, 1, J=6.8H2), 3.64 (3H,s), 3.78
(3H,5), 6.95 (1H, d, J=8.3Hz), 7.36
s (1H, d, J=1.9Hz), 7.45-7.49 (3H,m)
(\NKN 7.70 (1H,s), 7.73-7.74 (2H,m), 7.96
N O\Gt (1H,s), 7.98 (1H,s).
?
O,
25 o 444.4357 A 331 |(DMSO) 3.40 (2H,0q), 3.76 (2H, 1,
J/“‘z F%m J=6.6Hz), 384 (3H,s), 3.90 (3H,5),
F ! 7.06 (1H, d, J=8.4Hz), 7.72 (1H, d,
J=2.0Hz), 7.79 (1H,s), 7.83 (1H,
A dd, J=2.0Hz, 8.4Hz), 7.91 (1Hs),
N\@%& 7.99 (2H, bs), 8.07 (1H,s).
?
o,
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SI7.43 (d, 1 H J=8.0 H), 7.33 (s, N' "NIH), 6.86 (d, 1H J= 8.3 Hz),
3.91 (s, 3H), 3.51 (q, 2H J= 7.2 Hz), 3.29 (t, 2H J= 6.1 Hz), 2.65 (t,
2H, J= 6VBOB33482. 29 (s, 6H), 1.58 (t, 3H, J= 7.4 Hz) 17PQPIEPH1/04357
427.5701ACDC13 7.63 (dd, 1 H, Jr 8.3, 1.9 " S Hz), 7.59 (s, 1 H, 7.56 (s,
2H), 7.44 1t, N (s, 1H), 6.66 (d, 1H J= 8.3 Hz), C 1~ 5.41 (br s, IH),
3.97 (s, 3H), 3.78 00" | (m 4H), 3.50 (q, 2H J= 7.2 Hz), N 29 (br s,
2H), 2.52 (m 4H), 1.87 (p, 2H J= 6.4 Hz), 1.58 (t, 3H J= .3
17- 13385 (5333AEDEI3—7-69—(th—tH; HE 768 £ =7 — 1H) 53
7711, (& F ), ;/ 3 (s, ofar G0, 67 (a, [1# J}‘;““ggdgé)ig e (i’;(s, 3H),
3.51 (q, 2H J 3.24 (t, 2H |J=6.9 d, J=B.9Hz), 7.65 1HdJ e
)\N 7.78-7.83 (3H,m), 7.88 (1H).
N/ F CH,
(i)
CH,
27 ~ 330.3666 A (CDCI3) 1.58 (3H, t, J=7.1Hz),
§ 04 3.52 (2H, q, J=7.1Hz), 4.04 (3H, 5),
N o 7.20 (1H, d, J=9.0Hz), 7.52 (1H, s),
| Il 7.68 (2H, s), 8.19 (1H, dd, J=2.3,
NS o 9.0Hz), 8.63 (1H, d, 2.3Hz)
?
o7
28 o, 358.4202 B (DMSO d6) 1.52 (3H, 1, J = 7.5 Hz),
J 353 (2H, g, J = 7.5 Hz), 3.83 (3H,
L s), 3.88 (3H, s), 7.10 (1H, d, J = 8.3
| Hz), 7.57 (1H), 7.72 (1H), 7.79-7.82
A /)\/KO:\% (2H), 7.93 (1H), 8.07 (1H)
o o,
29 o o 475 5461 A (DMSO) 1.04 (1H, d, J=6.0Hz),
o 1,00 (3H, d, J=6.3Hz), 1.17 (3H, d,
" J=6.3Hz), 3.81 (3H,5), 3.86 (3H,3),
L 4.82-4.87 (1H,m), 7.03 (1H, d,
58 J=8.5Hz), 7.26 (2H, d, J=8.2), 7.39-
N o 7.40 (1H,m), 7.61 (2H, d, J=8.2Hz),
7.69 (1H, d, J=8.2Hz), 7.70 (1H,9),
? 7.74-7.81 (2H,
H
30 ’ 9 506.3875 A (DMSO) 2.85-2.90 (1H,m), 3.11-
M@/\HLOH 3.15 (1H,m), 3.36-3.78 (3H,m),
N 3.81 (3H,5), 3.86 (3H,3), 7.04 (1H,
M d, J=8.5Hz), 7.31 (1H, d, J=8.2Hz),
A 7.60 (1H,5), 7.62 (1H,s), 7.71 (1H,
d, J=8.2Hz), 7.77 (1H,5), 7.86 (1H,
7, d, J=8.5Hz), 8.34 (1Hs).
CH CH
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Hz), 2.42 (t, 2H, J= 7.0 Hz), 2.27 (s, 6H), 1.85 (p, 2H, J= 6.8 Hz), 1.58
(t, 3H J= 7.3 H 21 17-14, H3314. 4112BCDC13 7.68 (dd, 1H, J= 8.2, 1,9 Hz),
7.59 (d, WOMy/s3¥ss 1.6 Hz), 7.58 (s, 1H), 7.54 (d, 1H J= 1POT/ER)1043% N7. 43
(s, 1H), 6.65 (d, 1H, Jr 8.2 N OHz), 3.94 (s, 3H), 3.50 (q, 2H, Jr , 7.4
Hz), 2.93 (s, 3H), 1.58 (t, 3H, CH3 NJ= 7.4 Hz) | CH3

17- 15QH3328. 438ACDC13 7.65 (s, 2H), 7.63 (s, 2H), J 7.47 (s, 1 H), 7.01 (d,
i H Jr 8.6 s ~Hz), 3.99 (s, 3H), 3.51 (q, 2H Jr ~N \N7.3 Hz), 2.87 (s,

3H), 1.5 61 [3H, = 09= 7 3 Hz) Mgzl '\u\m\ﬂsios‘és S CDCl 3
7.64 (s, [1H), |7d6L (s, 2H), §17.59 (5, 1 H),|7.55 m@) ifﬁ gﬁgtl\Hz)
742 (5|21 (655708 211 9] o 1 )| 675 (b 1 HeoiaAEr SN s
3H) ~N ~N3 84|(s (1Hs)817(1HdJ79Hz)826
</\ N (1H,5), 8.69 (1H, d, J=8.2Hz), 11.6
P (1H, bs).
?
CH,
32 0 o, 432.4816 A (CDCI3), 3.00(6H, s), 3.95(3H, s,
4.01(3H, s), 6.87(1H, d, J=2.8Hz),
Hé\l)ntO»k% 6.98(1H, d, J=8.5Hz), 7.04(1H, dd,
J=9.1Hz, J=2.8Hz), 7.44(2H, s),
)\N 7.63(2H, d, J=4.7Hz), 7.65(2H, dd,
‘ A J=8.5Hz, J=1.9Hz), 7.71(2H, d,
/)\/K@O\CHS J=1.9Hz)
o
33 o 404.428 A (CD30D), 3.89(3H, 5), 3.92(3H, s),
6.98(1H, d, J=2.6Hz), 7.01(1H, s),
HN 7.04(1H, s), 7.15(2H, d, J=2.6Hz),
7.36(2H, 5), 7.56(2H, d, J=1.5Hz),
)\N 7.64(1H, dd, J=8.8Hz, J=2.3Hz),
QN A 7.71(2H, s), 7.76(1H, d, J=2.3Hz)
MK@[O\O_%
e
34 331.3733 B 332 |(MeOD)3.89(3H, s), 3.92(3H, 5),
7.07 (1H, d, J=9.1 Hz), 7.59-
7.72(5H, m), 7.76-7.79(1H, m),
7.87(1H, 5), 7.91-7.99(1H, m),
(\ NN 8.00-8.03(2H, m)
NJ\/\C[O\G’B
o
35 345.4001 C 346 |(MeOD) 3.85(3H, s), 3.87(3H, s),
4.56(2H, s), 7.03(1H, d, J=9.0 Hz),
7.23-7.40(5H, m), 7.57(1H, d, J=1.5
Hz), 7.66-7.70(2H, m), 7.79-
(\N N ' 7.81(2H, m)
Nﬁvﬁo\%
O/G"a
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3 40 (t . 0 N, , ! 4H, J=6.4 Hz), 1.94 (m 4H) \CH3 No

17-17J3", 441. 5969ACDCL3 7. 65 (s, 2H), 7.63 (s, 2H), 17.47 (s, 1 H, 7.00 (d,
1 H J= WMO41/88485 N Hz), 3.96 (s, 3H), 3.70 (t, 4H J=\ }PEHEPOIRA3Y Hz),
3.51 (q, 2H, J= 12.1 Hz), CH. 3.21 (t, 2H, J= 12.6 Hz), 2.87 (s, 3H),
2.44-2.36 (m 6H), 1.77 (m 2H), 1.59 (t, 3H, J= 12.3 Hz) 164 WD 01/ 83485
PCT/ EPOL/ 04357 The conpounds shown in the Tables 17 bel ow were synt hesi zed
according to any of the procedures descrlbed above in conbination of known

conventi chrericad >y||L||c>|a 1 |\.t6d in
the tabl gél'abl e 17 No. MpLSTR ‘L%‘mRE VE G#Z Q"\é ﬁ?’
1, 331. 38028( CcP3 (3H s), 6.94 (1 H, d| 71071 ,82 (1 H,
m, 7.32/ (1 H 7.39-7.51|(4H, m,| 7.54 (1 H, 3)756 §(§_1(3 51774;! 38. 7Hz) ,
8.06 N H\ 7.77(2H, m)7831HdJ063
<\ Hz), 8.37(2H, d, J=6.6 Hz)
043
et
37 o 390.4012 A 391 [(DMSO d-6) 3.86 (3H, s), 3.90
(3H, 5), 7.12 (1H, d, J=8.6Hz), 7.29
HN (1H, t, J=7.4Hz), 7.690-7.74 (3H,
N m), 7.91 (1H, s), 8.01 (s, 1H), 8.12
)\N (1H, s), 8.51 (1H, d, J=7.4Hz), 8.63
(\N ~ (1H, d, J=7.4Hz), 8.96 (1H, brs).
NM\O\f}\CH&
38 o 445.4849 A 446  |DMSO 15.93 (s, 1H), 10.38 (s,
N 1H), 8.37 (d, 1H, J= 4.2 Hz), 7.72
2 | (s, 1H), 7.58 (s, 1H), 7.41 (d, 1H,
j‘\ N J=1.9Hz), 7.27 (d, 1H, J=2.2 Hz),
NN 7.16-7.06 (m, 3H), 4.01 (s, 3H),
FN/ P “on 3.93 (t, 4H, J= 4.8 Hz), 3.19 (t, 4H,
) s J= 4.4Hz)
O
O

The compounds shown in the Tables 18 below are
synthesized according to any of the procedures described above

in combination of known conventional chemical synthesis.

172



(1H, s) ~ CF~ 2CH431.4549A(d8-DMBO) 2.52-2.62 (2H, n), 2.65-2.76 (2H m,
3.90 (3H, s), 07.10-7.19 (2H, m), 7.42-7.52 (3H, m), 7.61 (1 H, s),
7.79-7. 8WOQ/As4ss), 8.01 (2H, d, J=7.9Hz), 8.32 (1 H, s),PUBERM/UIH, s),
9.21 (1H, s), 9.47 (1H, Os) Ut 3,373.4179A(d8-DMSO) 2.14 (3H, s), 3.89
(3H \ Is), 7.08-7.19 (2H, n), 7.41-7.52 (3H, m), 7.61 (1 H s), 7.78-7.88
o(1 H nm, 7.95-8.05 (2H, m), 8.31 (1 H, s), 8.82 (1 H s), 9.16 (1 H, s),
V9. 47 (1H, s) O 4361.4067C362(CDCI 3) 3.82(3H, s), 3.95(3H, s), 3.99(3H,
s), 6.70-6.77(2H, n), 6.96-7.02(2H, m), 7.46(1 H d, J=1.1 Hz),
7.60-7.71(4H, ®Rble.38(1 H d, J=3.0 Hz) "at U U 165 WD 01/ 83485

PCT/ EPOL/ 04357 50463. 4974A464 N "at d O d 60447. 498A448

$11
[—'N SN
oM
N/ = e
OMe
No. r" No. Rr"
i 9
Q N
J)@ ’
2 10
HO \/ﬁ\
N
)@ B o
o
N
3 HO 11 0
)» -OHA
o
N OH
4 12 '
(3 i
/\/N\) /\)J\ o on,
5 o 13 Moo
M/OH ;©
6 14 0
CH H,C
/\// 2 3 :N
H,C
7 15 0
/©/\/L OH
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Il j ¢ No' 0 0 7/l 447.498A448 N1" ~CH N O a-b 80 ~523.5967A524 N 9,
372.386710000373 o \ Q 100 /416.4402C(CDCI3) d 2.24 (3H, s), 2.36 (3H,
s), 3.90WGh/sH$57.07 (1L H d, J = 8.6 Hz), 7.34-7.45 (6HPCTEPOITMES (1 H,
d, oJ = 1.2 Hz), 7.75 (1 H d, J =2.2 Hz), 7.81 (1 H s), 7.89 (1 H dd, J
=\N/ 2.2, 8.6 H). 0\ O 166 WD 01/83485 PCT/ EPOL/ 04357 110404. 432A405 N
/ \ | O 120503. 6092A504

(Preparation Example 1)

A mixture of the compound synthesized in Example 1 (10.0
mg) and magnesium stearate (3.0 mg) is granulated with the use
of an aqueous sollution of soluble starch (7.0 Iﬁg/O .07ml). The
granules are dried and blended with 70.0 mg of lactose and 50.0
mg of corn starch. The blend is compressed into a tablet.

(Preparation Example 2)

The compound synthesized in Example 1 (5.0 mg) and sodium
chloride (20.0 mg) are dissolved in distilled water to obtain
a total volume of 2.0 ml. The resulting solution was filtered
and filled into a 2ml-ampule under a sterile condition. The

ampule is sterilized and sealed to give and injection solution.

(Anaphylactic bronchoconstriction-in rats)

6 Weeks o0ld male Wistar rats are sensitized
intravenously (i.v.) with 10 pg mouse anti-DNP IgE, SPE-7, and
1 days later, the rats are challenged intravenously with 0.3
ml of saline containing 1.5 mg DNP-BSA (30) under anesthesia
with urethan (1000 mg/kg, i.p.) andgallamine (50 mg/kg, i.v. )4.
The trachea is cannulated for artifical respiration (2 ml /
stroke, 70 strokes / min). Pulmonary inflation pressure (PIP)

" is recorded thruogh a side-arm of cannula connected to pressure

transducer. Change in PIP reflect change of both resistance
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[/ er O 13432.4861A433 / OCH Ct O/ 140\ 349.35210000350 N a 1 N\
[/ 150 \ -Nt 417.4715C418 CF~ 167 WO 01/83485 PCT/ EP01/ 04357
16374. 4026@8744€DC13) : d 3.97 (3H, s), 4.02 (3H, s), 7.0BC{/EPH/04657 J =
8.4Hz), 7.17 (1 H d, J=1 Hz), 7.40 (1 H dd, J =1 Hz, 8.4Hz), 7.46-7.60
(5H m, 8.11 (1 H s), 839 (1 H d, J =N/ v 8.4Hz) -dt CF~
170499. 0359A463(CDCI 3) 2.68 (2H, t, J=7.3Hz), 2.84

and compliance of the lungs. To evaluate the drugs prepared

in Preparation Example 2, the drug (3mg/kg) is given i.v. 5

min before challenge. The drug of the present invention shows

strong activity in vivo assays.
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(3Hs), 2.91 (2H, t, J=7.3Hz), 2.97 a y(3H's), 3.62 (3Hs), 3.80 (3H s),

7.02 (1 H d, J=8.5Hz), 7.34 (1 H, d, J=1.9Hz), 7.52 (2H, d, J=8.2Hz), 7.61
(1 H ddwdsis®by, 8.5Hz), 7.72 (2H, d, J=8.2Hz), 8.11 (1PEIEPIB3L7 CF~(1
H d, CH 18541.0735A505(CDCI3) 2.70 (2H, t, J=7.2Hz), 2.93 (2H t,

J=7.2Hz),

3.79 (3H s),

(3H, M, 7.72 (2H,-d, ' J=8.1 Hz), 8.03 (1 H s), 8.07 (1 H s), CH 78.

H's). 190461.5438A462(CDCI3) 1.92-2.04 (1 H m,

2.82-3.02 (3H,m), 3.11 (2H, d, J=7.8HEIMS3.75 (3H,s), s3.90 (3H,s),
H d, J=8.4Hz), 7.32 (1 H, d, J=2.1 Hz), 7.38 (1 H, ' .atdd, J=2.OHz,

3.44 (4H, t, uJ=5.1 Hz), 3.53 (4H, t, J=5.1 Hz), s3.62 (3H,s),
6.99 (1 H d, J=8.6Hz), 7.34 (1 H, d, J=1.8Hz), \ 7.48-

7.61
22 (1

2.25- CH2.31 (1H m,

6.86 (1

8. 4Hz), 7(147- A SPmpdknd of7 e (Fbds)s: 7.64 (1 H,s), Q7.68 (1H s). cFt
200434. 5208A435(CDCI 3) 2.58 (2H, t, J=7.7Hz), 3.06 (2H, t, J=7.7Hz), 3.75
(3H,s), 3.90 k(3H,s), 5.28-5.36 (2H,bs), 6.87 (1 H d, J=8.5Hz), 7.31 (1 H,
d, J=2.0Hz), 7.36-7341 (3H,m, 7.61 (1H's), 7.65 (1 H d, J=1.8Hz), 7.69 (1
H's). 168 WD ougdga PCT/ EPOL/ 04357 210448. 5479A449(CDCl 3) 2.50 (2H, t,
J=7.9Hz), 2YF8—tNIt(3M, d, J=4.8Hz), 3.05 (2H, t,
o
R N = R®

(xy

wherein R'.represents -ORY™, -Sr™, -SOR'Y, -SO,R™, -NHRY, -

NR12R13 or _CR14R15R11 ,

R" represents H, phenyl carbonyl, thienyl optionally
substituted by COOR™ (R*! is H or C,-C,alkyl), pyrimidyl,
C,-Cs alkenyl, imidazolyl optionally substituted by C,-C,
alkyl, triazolyl optionally substituted by C,-C, alkyl,
tetrazolyl optionally substituted by C,-C, alkyl,
thiadiazolyl optionally substituted by C,-C, alkyl,
pyrrolidinyl optionally substituted by C,-C, alkyl,
cyclohexenyl, C,-C,, straight- or branched- alkyl
optionally substituted by RY, R' and/or R™ , C,-C,
cyclo- alkyl optionally substituted by RY™?, R and/or

115 116
; R

R™ , phenyl optionally substituted by R , and/or

R™", pyridyl optionally substituted by R, R

, and/or
R , or 9-10-membered unsaturated condensed ring which
optionally contains up to 3 hetero atoms selected from
the group consisting of N, 0 and S and optionally
substitued by RS,

R represents halogen, amino, -COOR (R?2
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J=7.9Hz), 3.75 (3H,s), 3.90 (3H,s), 5.39-5.40 (1 Hbs), 6.87 (1 H d,
J=8.5Hz), 7.29 (1H, d, J=2.0Hz), a'7.34-7.39 (3H M, 7.59-7.67 (5H M. q
CFL 2238WdaB4BgOMSO-d6) : d 3.79 (3H, s), 3.84 (3H, s), FCLBP1lo4B47 d, J =
7.5Hz), N7.39 (1H, t, J = 7.5Hz), 7.61-7.90 A (1H,m, 8.43 (1 H, s), 10.56
(1 H s) lolx 741 H, . (, s) at 230487.5849A(DMSO) 2.63 (2H, t,
J=6.4Hz), 2.93 (2H, t, J=7.2Hz), 3.26-3.33 (4H, M, 3.63 (3H,s), 3.77
(3H,s), 6.95 (1H, d, J=8.7Hz), 7.35 (1H, d, J=1.9Hz), 7.45 (2H, d,
J=8.3Hz), 7.51 (1 H, dd, J=1.9Hz, 8.7Hz), 7.70 (2H, d, J=8.3Hz), 7.74 (1 H
d, J=1.5Hz), 7.96 (1rRPT&§spIH5915QB58TNECHLIRYLE (2[0-NH-§HG, SHEP 3. 27
ri(2H, t, J=6.8Hz), 3.64 (3H,s), 3.78 (3H,s), 6.95 (1 H d, J=8.3Hz), 7.36
L(1H, d, J=1.9Hz), 7NH5-(FH4H, (@H H=0(1 N3 AD (AXH}) ,"NH?@OQR]?%/( 2H, M,
7.96 N (1H,s), 7.98 (1H,s). a

pyrazinyl, tetrazolyl, dihydrothiophenyl,

morpholino, piperidino, di(C,-C; alkyl)amino,

indolyl, pyridinyl, .thiophenyl, or phenyl

optionally substituted by one to three

substituents selected from the group consisting

of halogen, C,-C, alkyl, hydroxy, C,-C, alkoxy, and

- trihalogen substituted C,~-C; alkyl,

R represents halogen, hydroxy, or C,-C,

alkoxy-carbonyl,

R'™ represents halogen,

R'"® represents H, halogen, amino, hydroxy, nitro,

cyano, C,-C, alkoxy, carboxy, C;-C, alkoxy carbonyl,

C,~C¢ alkyl carbonyl, morpholino-C,-C, alkyl-oxy,

caroboxy- C,-C4 alkyl-oxy, trihalogen substituted

methyl, trihalogen substituted methoxy, C,-C,,

straight- or branched- alkyl optionally

substituted by R'*?, C,-C,, cyclo- alkyl optionally

substituted by R'"?, tetrazolyl, amidino, -

CON (Rllsb) R115c, ~SO,N (R115b) Rlise , -N (R115b) Rlisc )

SO,R*™**¢, -SOR™, ~SR™¢, or C,-C, alkenyl optionally

. substituted by COOR!Se
RllSa

represents one or two selected from the

group consisting of carboxy, morpholino,
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1 at 0 (DVMBO 3.40 (2H bg), 3.76 (2H, t, 25F a 444.4357A331J=6. 6Hz),

(3H s), 3.

8.07 (1 H,

1.59 (3H,s),

J=8.9Hz),
N~ NO. O
J=7.1 Hz),

90 (3H, s),

-~ F F7.06 (1H, d, J=8.4Hz),
7.79 (1 We)ysimss3 (1 H, dd, J=2.0OHz, 8.4Hz),

3.89 (3H,s), 4.00 (2Hs), 7.07 (1 H s d,

3.84

7.72 (1H, d, J=2.OHz),
7.91 (1 H SPCT/EPOSR3{2H, bs),
s). 0 169 WD 01/83485 PCT/ EPOL/ 04357 260 /a-i 345. 3796C346( DVBO)
3.81 (3H,s),

7.65 (1 H d, J=1.4Hz), 1 ~ ~N 7.78-7.83 (3H ), 7.88 (1 H s).

1 a- 27al 330. 3666A(CDCI3) 1.58 (3H, t, J=7.1 Hz), ,3.52 (2H q,

4.04 (3H,

s),

C

07.20 (1H, d, J=9.0Hz), 7.52 (1H, s), I1117.68 (2H,
s), 8.19 (1 H, dd, J=2.3, ®Okbholigise3 dqarornyl 2. 3HE)im® a- t fiydroxy,
28358. 4202B(DVBO d6) 1.52 (3H, t, J = 7.5 Hz),

cyano, C,-C, alkoxy carbonyl, carbamoyl
optionally substituted by cyano-C,~C, alkyl,
methylamino-carbonyl, dimethylamino-
carbonyl, ~NH-S0,-CH,, tetrazolyl,
dihydrooxazolyl optionally substituted by
C,-C¢ alkyl, and 9-10 membered unsaturated
condensed ring containing one N atom
optionally substituted by =0,

R represents H or C,-C, alkyl,

R'*¢ represents H, amino, C,-C, alkylamino,
di (C,~-Cq alkyl)amino, amidino,

morpholino-C,-C, alkyl carbonyl, carboxy-

C,-C, alkyl carbonyl, or straight- or

branched C,;~-C; alkyl optionally substituted
by one or two gelected from the group
consisting of hydroxy, phenyl, morpholino,
di(C,-C¢ alkyl) amino, CC,-C, alkyl and
hydroxy C,-C,; alkyl substituted amino, C,-C,
alkoxy-carbonyl, and carboxy,

or R*™® and R'™° together with the adjacent
N form 5 or 6 membered saturated hétero
cyclic ring opt‘ional ly having one Nor O atom
other than the adjacent N and optionally

substituted by C,-C, alkyl,
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3.53 (2H, q, J = 7.5 Hz), 3.83 (3H, s), 3.88 (3H s), 7.10 (1 H, d, J = 8.3
IHz), 7.57 (1 H), 7.72 (1 H), 7.79-7.82 at(2H),7.93(1H),8.07(1H 'at 290
a-, 475. 5ABAAUDMBO) 1.04 (1H, d, J=6.OHz), 1.09 (3H, d, J=BCBEP)/0435717 (3H,
d, J=6.3Hz), 3.81 (3H,s), 3.86 (3Hs), 4.82-4.87 (1 Hm, 7.03 (1 H, d,
J=8.5Hz), 7.26 (2H, d, J=8.2), 7.39- 7 .40 (1 H ), 7.61 (2H d, J=8.2Hz),
7.69 (1 H, d, J=8.2Hz), 7.70 (1 H,s), 7.74-7.81 (2H, 30~0 506. 3875A( DVEO)
2.85-2.90 (1H, m), 3.11- )I , CH 3.15 (1Hm), 3.36-3.78 (3H,n), r/ 3.81
(3H,s), 3.86 (3H.s), 7.04 (1 H, d, J=8.5Hz), 7.31 (1 H, d, J=8.2Hz), 7.60
(1 Hs), 7.62 (1 Hs), 7.7R'irebrdsedss 1BHqxy,. Aydedxh, s§,-C7a86&y(1] H d,
J=8.5Hz), 8.34 (1 H,s). CH CH 170 WD 01/83485 PCT/ EPOL/ 04357
31P- N414. 4272A(DVBO) 3. 82 ((3HCs)alleyB7 1idBkeky-FadBohitt-CohCJ=a13Hz), 7. 39
(1H, t, J=7.9Hz), 7.64-7.70 (4H ), 7.87 (1H s), 8.17 (1H d, J=7.9H),
8.26 (1 H,s), 8.69 (1 H dor=8-CHY1kddy cddbdhybsy,.~-C.aalkyl,
3200t 432. 4816A( CDC13), 3.00(6H, s), 3.95(3H, s). 4.01(3H, s), 6.87(1 H, d,
J=2.8Hz), 6.98(1H, d, J=8. R¥} repr@ectts dd;drogen or C,-C, alkyl,

R™® represents H, C,-C, alkoxy, C,-C,alkyl, halogen,

or carbamoyl,

R'"’ represents H, halogen, or C,-C, alkoxy,

R'"® represents one to three substituents selected

from the group consisting of C,-C, alkyl, amino,

C,-Cs alkoxy, -COOR™ (R™* isH or C,-C, alkyl), and

R represents C,;-C; alkyl, -(CH,) ,~OH, -(CH,) ,~CN (g=0,

a
i, 2,3, 4, 5, or 6), -CO-C,-C, alkyl), or -C,-Cq
alkenvyl,
R® is identical to R,
or R™ and R® together with the adjacent N atom form 4-6
membered saturated heterocyclic ring which may or may
.not contain 1 heteroatom other than the adjacent N atom
selected from the group consisting of O, N, and S
the 4-6 membered heterocyclic ring optionally form
spiro with dioxacyclopentane, or
is optionally fused with benzene, and/or
is optionally substituted by one or two

substituents selected from the group consisting

of C,-C; alkyl carbonyl, C,-C, alkyl, hydroxy,
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9.1Hz, J=2.8Hz), 7.44(2H, s), 7.63(2H, d, J=4.7Hz), 7.65(2H, dd, J=8.5Hz,
1.9Hz), 7.71(2H, d, 01 9HJ 'qt . lz) =i 0 at 330404. 428A( CD30D),
89(3H, w0 p1/8482(3H, s), 6.98(1 H, d, J=2.6Hz), 7.01(1 HPCEHEPOITMGHN( 1 H,

), 7.15(2H, d, J=2.6Hz), 7.36(2H, s), 7.56(2H, d, J=1.5Hz), 7.64(1 H, dd,
=8.8Hz, J=2.3Hz), 7.71(2H, s), 7.76(1 H, d, J=2.3Hz) NN O
4331.3733B332(MeOD) 3.89(3H, s), 3.92(3H, s), 7.07 (1 H, d, J=9.1 Hz),
7.59- 7.72(5H, m), 7.76-7.79(1 H n), 7.87(1 H s), 7.91-7.99(1 H m,

N8. 00-8.03(2H, m N 0. CFt Of' 35/345.4001C346(MeCD) 3.85(3H, s),
3.87(3H, s), 4.56(2HnysdrosF 03(1CH, alkyds9. Ccdtoxyl 23-T,-40( SHlkoky
7.57(1H, d, J=1.5 Hz), 7.66-7.70(2H, nm), 7.79- N7.81(2H, m 171 WO

01/ 83485 PCT/ EPOL/ 04 32t H8riyNE CBhrBambi/ 3L, plseny B, 81Hders pubstituted

J
J
3.
S
J
3

phenyl, C,-C, alkoxy substituted phenyl, C,-C;
alkyl substituted phenyl, nitro phenyl, hydroxy
phenyl, C,-C,alkyl carbonyl phenyl, C,-C; alkoxy
carbonyl phenyl, pyridyl optionally substituted
by CF,, pyrimidyl, C,,, cycloalkyl, dioxolanyl,
piperidino, halogen substituted phenyl carbonyl,
furyl carbonyl, cyano, dimethylamino, benzyl, oxo
residue, piperonyl methyl, halogen substituted
diphenyl methyl, and trifluorocarbonyl amino,
R* and R are identical or different and represent H,
C,-C,, alkyl, hydroxy, hydroxy C,-C, alkyl, cyano C,-C;
alkyl, C,-C,, cycloalkyl, C,-C,, alkenyl, or C,~C; alkyl
carbonyl;
Y is CH or N;
R? is H, C,-C, alkyl, carbamoyl, or -COOR*,
wherein R* is H or C,-C¢ alkyl;
R’ is thienyl, pyridyl optionally substituted by halogen or
C,-C, alkoxy, naphthyl qptionally‘substitutedﬁby(%—cﬁalkoxy,
dioxane fused phenyl, dioxacyclopentane fused phenyl, or
phenyl optionally substituted by one to three substituents
selected from the group consisting of halogen, C,-C; alkyl,
nitro, amino, hydroxy, C,-C, alkylthio, -OR®, -OR*, -NR’R*,

and -SO,R*®,
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NC 1 3.92(3H, s), 6.91(2H, d, J=6.6 Hz), 36kN 361.4031C3627.07(1 H, d, 8.2
Hz), 7.13(1 H m, N/ \ o\ 7.56(1 H d, J=1.3 Hz), 7.74- o-er7.77(2H, m,
7.83(1 Hwa@lp1/83485 63 Hz), 8.37(2H, d, J=6.6 Hz) 370390. 401P&R8R(IDNED d- 6)
3.86 (3H, s), 3.90 (3H, s), 7.12 (1 H d, J=8.6Hz), 7.29 H2N(I H, t,
J=7.4Hz), 7.690-7.74 (3H Nm, 7.91 (1 H s), 801 (s, 1 H, 812 k(1 H,
s), 851 (1 H d, J=7.4Hz), 8.63 N - (1 H d, J=7.4Hz), 8.96 (1 H, brs). -
W / Viot | / Oer 380445. 4849A446DMS0 15.93 (s, 1 H), 10.38 (s, HZN1 H),
8.37 (d, 1 H J=4.2 Hz), 7.72 N(s, 1 H, 7.58 (s, 1 H, 7.41 (d, 1 H N J=
1.9 Hz), 7.27 fdhereild BY 2l HRY, brN 'idéntbedl 06r( jiBEdredt 0Ancs, 3H),
N 0,CH33.93 (t, 4H, J= 4.8 Hz), 3.19 (t, 4H, J= 4.4Hz) O The conpounds
shown in the TaepeesEhthel o, aakybyndteshyged acanr dilkgxio camponfylt,he
procedures descri bed above in conbination of known conventional chem cal
synthesis. 172AMr0a18348%, di (C,-C, alkyl) amino carbonyl,
C,-Cs alkyl amino carbonyl, -S0,-R*', straight- or
branched- C,-C; alkyl optionally substituted by R*?, or
cyclo- C,-C, alkyl optionally substituted by R’'?,
R**' represents C,-C, alkyl, amino, di(C,-C, alkyl)
amino C,-C,; alkyl amino, C,-C4 alkoxy carbonyl C,-C,
alkyl amino, or 5-6 membered saturated hetero
ring containing up to 2 heteroatoms of N, S, and/or
O and optionally substituted by C,-C, alkyl or
carboxy,
R**® represents C,-C, alkoxy, halogen, phenyl
optionally substituted by C,-C, alkoxy, di(C,-C,
alkyl) amino, C,-C¢ alkyl and hydroxy C,-C, alkyl
substituted amino, or 5- 6 membered saturated
hetero cyclic ring containing up to 2 heteroatoms
of N, S, and/or O and optionally substituted by
one or three substituents selected from the group
consisting of C,-C,; alkyl, carbamoyl, and di (C,-Cq
alkyl)amino,
R* represents H or C,-C, alkyl,
R* represents carboxy C,-C, alkyl carbonyl, C,-C, alkyl
341

carbonyl, or C,-C, alkyl optionally substituted by R,

wherein R’*' represents dimethylamino, C,~C,
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Tabl e 18 PCT/ EPOL/ 04357 R" CH2 N \' N O Ilz~ o~ Ow No.RlL 1No.R"
10 9N H2N \I / 0 2HO10l N OH N HO 31 110\ OH ~ N 40 120 Z/\\/Ni/\ OCH s
OH MeO 5iwQ et/ @BH3\ | / O 6,/\\ SCH214H3C, PCT/EP01/04357

al‘koxyl . morpholino, phenyl, C;~Cq alkyl
substituted piperazino, oxopyrrolidino, or
imidazolyl,
or -N RPR* forms 5-6-membered saturated hetero cyclic
ring optionally containing one more hetero atom selected
from the group consisting of N, S, and O and optionally
substituted by C,-C, alkyl,
R>*® represents amino, di(C,-C, alkyl)amino C,~C. alkyl
amino, piperazino optionally substituted by hydroxy
C,-C; alkyl or C,-C; alkyl, C,;~-C; alkoxy carbonyl C,;-C;
alkyl amino, morpholino, piperidino optionally
substituted by carboxy or C,-C, alkyl, or hydroxy C,-
C¢ alkyl amino,
or 1its tautomeric or stereoisomeric form, or its
physiologically acceptable salt.
(2) The compound as claimed in claim 1, wherein R represents
-OR™, -SR™, -NHRY, or -NR"R"
R™ represents H, phenyl carbonyl, thienyl optionally
substituted by COOR™ (R' is H or C,-Cq alkyi) , pyrimidyl,
C,-C; alkenyl, imidazolyl optionally substituted by C;-C,
alkyl, triazolyl optionally substituted by C,~-C, alkyl,
tetrazolyl optionally substituted by C,~-C, alkyl,
thiadiazolyl optionally substituted by C,-C, alkyl,
pyrrolidinyl optionally substituted by C,;-C, alkyl,

cyclohexenyl, C,-C;, straight- or Dbranched- alkyl
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CNH/ 3 7/150\ \ OH 173 WD 01/83485 PCT/ EPO1/ 04357 (Preparation Exanple
1) A mxture of the conmpound synthesized in Exanple 1 (10. 0 ng) and
magnesi uwevesisi e (3.0 ng) is granulated with the use OoPCHEP@E(48TIUS
solution of soluble starch (7. 0 ng/0. 07 m) . The granules are dried and
bl ended with 70. 0 ng of lactose and 50. 0 ng of corn starch. The blend is
conpressed into a tablet. (Preparation Exanple 2) The conpound synt hesized
in Exanple 1 (5. 0 ng) and sodium chloride (20.0 ng) are dissolved in
distilled water to obtain a total volume of 2. O ml. The resulting

sol uti on was fiopttéredllangutidtigditiant doa B ,- &iPultadiodeR'd st €hi-Ce
condition. The anpule is sterilized and sealed to give and injection

sol ution. (Anapiyglact 2dkiylonphidonadilyi stibshiitntedt by B Meaks ehd/wal e
Wstar rats are sensitized intravenously (i . v.) with 10 jig nouse
anti-DNP | gE, SPE-7 phend/1l brdaysadldtye subishd tuatesl hyeRthalr'éhgedd/or
intravenously with 0.3 m of saline containing 1.5 ng DNP-BSA (30) under
anest hesia w ®RA'7yr epymabhafl Gk irgdKidly supsk iand egaby &t ner(50emakoxr i . V. ).

The trachea is cannulated for artifical respiration (2 m / stroke, 70
strokes / m n) rR*Pul menaryoi-nkhdetred phessureté® B)ndésss@cardeahtikhuogh a
si de-arm of cannul a connected to pressure transducer. Change in PIP

refl ect change @ftikeidl Ihesositaness LAt Ol B34S o thiald ERAH G430 F rand
conpliance of the lungs. To evaluate the drugs prepared in Preparation

Exanpl e 2, the wiclggf-30/ kepnks s@iivgn bev.N5 afln defoie obalibeagey The
drug of the present invention shows strong activity in vivo assays. 175 WD

01/ 83485 PCT/ ERQYR43%4 LA MR L) A conmpound of the fornul a:
R''? represents halogen, amino, -COOR™*® (R'?®
represents H or C,~C, alkyl), -CO-NH-CH,, -CO-
NH- (CH,), CN, -NH-COOR''**, pyrazinyl, tetrazolyl,
dihydrothiophenyl, morpholino, piperidino,
di (C,~-Cq alkyl)amino, indolyl, pyridinyl,
thiophenyl, or phenyl optionally substituted by
one substituent selected from the group
consisiting of halogen, hydroxy, C,-C, alkoxy, and
trihalogen substituted methyl,
R'® represents halogen, hydroxy, or C,-C,
alkoxy-carbonyl,
R'™ represents halogen,
R™® represents H, halogen, amino, hydroxy, nitro,
cyano, carboxy, C,-C¢ alkoxycarbonyl, C,-C; alkoxy,
C,~C,s alkyl carbonyl, morpholino-C,-C, alkyl-oxy,
carboxy- C,-C, alkyl-oxy, trihalogen substituted

methyl, trihalogen substituted methoxy, C,-C,,
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(I)* wherein R. represents -OR', -SR11, -SOR11l, -SO2R11, -NHR11, - NR12R13
or -CR14R15R11, R11 represents H, phenyl carbonyl, thienyl optionally
substi t utved 0b§34€00R111 (R111 is Hor C -C6 al kyl) , pyri nPdyEP01/0@257C6

al kenyl, im dazolyl optionally substituted by Cl1-C6 alkyl, triazolyl
optionally substituted by Cl-C6 al kyl,

tetrazol yl optional | ysubsti t ut edbyCl- Ceal kyl ,

t hi adi azol yl opti onal | ysubstituted byCl- Céal kyl
pyrrolidinyloptionallysubstitutedbyCl-C6al kyl, cyclohexenyl, C, -C10

strai ght- or branchegtralilgyit- optironabrpnshiesti t ueddydy RPP2ioR®i3Yand/ or
R114 , C3-C,0 cyclo- alkyl optionally substituted by R112, R113 and/or
R114 , phenyl opti onatulbptsitydtet b]véﬂl%y R1CH, cREI6T ke boprtRopallyyri dyl
optionally substituted by R'5, R116, and/or R'7, or 9-10-nenbered

unsat ur at ed condensedubistg. batiiech bopt ROAAI | cedorazaingl up amd. dd reet ero at ons
selected from the group consisting of N, O and S and optionally
substitued by R118, ROMIR'EPrES¥®nts +s,Ngah’" )&t fo, -SOBRTIR'CR112a 176 WO
01/ 83485 PCT/ EP01/ 04357 represents Hor C-C6 al kyl) -CO NH CH3, -CO

NH- (CH2) 9 CN (p=0, 1, BO3R4}Y, -00RB)?, -IHTORIC 2, aPyeay] opitiohefldigzol yl ,
di hydr ot hi ophenyl, norpholino, piperidino, di(Cl-C6 al kyl)am no, indolyl,
pyridinyl, thiophenylsuatiphamd bywmoari&r|y substituted by one to three
substituents selected fromthe group consisting of halogen, Cl-C6 alkyl,
hydroxy, C1-C6 al koxy, andr'trickplegentsubstidtited £31€&6tabkitom RhE3
represents hal ogen, hydroxy, or Cl-C6 al koxy-carbonyl, 8114 represents

hal ogen, R115 represents HgalOgeshs aiiy bydeaxpoxpi t idrpheydne, Cl- C6
al koxy, carboxy, Cl-C6 al koxy carbonyl, Cl1-C6 al kyl carbonyl,

mor phol i no- C1- C6 al kyl - oXY morg MR Gfhal Kyl a@xxo,t ri gl ,
substituted nethyl, trihal ogen substituted nethoxy, Cl1-Cl0 straight- or
branched- al kyl optionally cyano, C,-C; alkoxy carbonyl, carbamoyl

optionally substituted by cyano- C,~-C, alkyl,
methylamino-carbonyl, dimethylamino-
carbonyl, -NH-S0,-CH;, tetrazolyl,
dihydrooxazolyl optionally substituted by
C,-C¢ alkyl, and 9-10 membered unsaturated
condensed ring containing one N atom
optionally substituted by =0,

R™® represents H or C,-C,; alkyl,

R'™° represents H, amino, C,-C, alkyl amino,
di (C;~C, alkyl)amino, amidino,
morpholino-C,-C, alkyl carbonyl, carboxy-
C,-C¢ alkyl carbonyl, or straight- or
branched C,-C, alkyl optionally substituted

by one or two selected from the group

consisting of hydroxy, phenyl, morpholino,
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substituted by Rl15a, C3-Cl0 cyclo- alkyl optionally substituted by Rl15a,
tetrazolyl, amdino, CON (R115b) R115c, -SO2N (R115b) R1150, -N (R115b)
R115c 113%d0 21/8d83115d SOZR - SOR - SR or C2-C6 al kenyl opti oral/Epor/@sdyst i t ut ed
by COOR115e Rll5a represents one or two selected fromthe group consisting
of carboxy, norpholino, 177 WO 01/83485 PCT/ EP01/ 04357 nor phol i no-

carbonyl, am no, hydroxy, cyano, Cl-C6 al koxy carbonyl, carbanoyl
optionally substituted by cyano-Cl-C6 al kyl, methylam no-carbonyl,

di met hyl am no- carbonyl, -NH S02-CH3, tetrazolyl, dihydrooxazolyl
optionally substituted by ACICOCal kylkyland aouing .mefbefred adddt uraced
condensed ring containing one N atom optionally substituted by =0, R115b
represents H or Cl-C6 al kyhydRox§CCrdhr @bkni ssubs ot wieed @mice .alfkyFani no,

di (C1-C6 al kyl)am no, am dino, norpholino-Cl-C6 al kyl carbonyl, carboxy-
Cl- C6 al kyl carbonyl, or std&iogytcaghbornylanchet @rlgeal kyl optional |y
substituted by one or two selected fromthe group consisting of hydroxy,
phenyl, norpholino, di (CbxCB"&! kyld RifT rimge@heGs val tky |thenddjlyamdixy Cl- C6
al kyl substituted am no, Cl1-C6 al koxy-carbonyl, and carboxy, or R115b and
R-1 15c together with the Hdfacer orN nembercat s6tneabeddde satiairgd het ero
cyclic ring optionally having one Nor O atom other than the adjacent N
and optionally substitutedplyocthlly Bhkihg chESNWR O HtBBAB6t EHR /HERML/ 04357
R115d represents hydroxy, hydroxy Cl-C6 al kyl , Cl1-C6 al kyl,

hydr oxy- car bonyl - C1- C6 al k¥he adjacent N and optionally substituted

by C,-C, alkyl,

R represents hydroxy, hydroxy C,-Csalkyl,

C,-C, alkyl, hydroxy-carbonyl-C,-C; alkyl,

or C,-C, alkoxy carbonyl C,-C; alkyl,

R'*® represents hydrogen or C,-C, alkyl,

R'® represents H, C,-C; alkoxy, C,-Csalkyl, halogen,

or carbamoyl,

R represents H, halogen, or C,-C, alkoxy,

R!® represents one to three substituents selected
from the group consisting of C,-C, alkyl, amino,
C,-C, alkoxy, COOR™® (H or C,-C, alkyl), and =0

RY represents C,-C; alkyl, -(CH,) ,~OH, -(CH,) ,~CN (g=0,

1,2,3,4,5,0r6), -CO-C;~Cialkyl), or -C,~C;alkenyl

(-CH,-CH=CH,) ,

R® is identical to RY,

or R and R™ together with the adjacent N atom form 4-6

membered saturated heterocyclic ring which may or may

not contain 1 heteroatom other than the adjacent N atom’
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or Cl1-C6 al koxy carbonyl C1-C6 al kyl, Rl115e represents hydrogen or C -C6

al kyl, R116 represents H, Cl-C6 al koxy, Cl1-C6 al kyl, hal ogen, or

car banoywo RI/4348% epr esent s H, hal ogen, or Cl-C6 al koxy, RRCBEP@EpM8Tents one
to three substituents selected fromthe group consisting of Cl-C6 al kyl,
am no, Cl1-C6 al koxy, -COORllsa (R lsais Hor Cl1-C6 alkyl) , and =0, R12
represents C1-C6 al kyl , - (CH2) g-OH - (CH2) g-CN (g=0C, 1, 2,3, 4f 5, or
6), -COCl-C6 alkyl), or -C2-C6 alkenyl, R13 is identical to R', or Rl2
and R13 together wth the adjacent N atomform4-6 nenbered saturated

het erocyclic rBRgeahieehfma] Shemgyoumeonsdmtaing rhefer at 6@cotSher t han
the adjacent N atom selected fromthe group consisting of O, N, and S the
4-6 menber ed het er oc &k £ ¢ hagbepeddelt ¢yoee i c Fpngeemitonally form

di oxacycl opentane, or is optionally fused with benzene, and/or is
optional ly substitutepily widhoditomacysilsstanttisare.s el ected fromthe group
consisting of Cl-C6 al kyl carbonyl, Cl1-C6 al kyl, hydroxy, 179 WO 01/83485
PCT/ EPO1/ 04357 hydroiy 6btdenalllyl fucadboxiydh henze@8 aldkukior car bonyl ,

car banoyl, phenyl, hal ogen substituted phenyl, Cl-C6 al koxy substituted
phenyl, Cl-C6 al kyl isubsipttidred Jphenglbshitnbeghetyl , dner oy phlenyl ,
Cl-C6 al kyl carbonyl phenyl, Cl1-C6 al koxy carbonyl phenyl, pyridyl
optionally substitut edbslhy tGedtsppreilachdd £E€m/ thec baalby condiexdahanyl ,

pi peri di no, hal ogen substituted phenyl carbonyl, furyl carbonyl, cyano,

di met hyl ami no, benzybf axec,r eikgle, @i-ogr alkylnatdwibonih) ogedrsnlyst it ut ed
di phenyl nethyl, and trifluorocarbonyl am no, Rl4and Rl5are identical or

different and represeégdddxy ClyCtp allkytl,, hyshxbosxyhydroyc,ClaCioahkyl ,
cyano Cl-C6 alkyl, C3-C0 cycloal kyl, C2-Cl o al kenyl, or Cl1-C6 alkyl
car bonyl ; carbonyl, carbamoyl, phenyl, halogen substituted
phenyl, C,-C, alkoxy substituted phenyl, C,-C,
alkyl substituted phenyl, nitro phenyl, hydroxy
phenyl, C,-C4,alkyl carbonyl phenyl, C,-C; alkoxy
carbonyl phenyl, pyridyl optionally substituted
by CF,, pyrimidyl, C,, cycloalkyl, aioxolanyl,
piperidino, halogen substituted phenyl carbonyl,
furyl carbonyl, cyano, dimethylamino, benzyl, oxo
residue, piperonyl methyl, halogen substituted
diphenyl methyl, and trifluorocarbonyl amino,
Y is CH or N;
R* is H C,-C, alkyl, or carbamoyl;
R’ is thienyl, pyridyl optionally substituted by halogen or
C,-C, alkoxy, dioxane fused phenyl, dioxacyclopentane fused
phenyl, or phenyl optionally substituted by one to three

substituents selected from the group consisting of halogen,

C,-C, alkyl, nitro, amino, hydroxy, C,-C;alkylthio, -OR*, -OR*?,
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Yis CHor NN R is H Ci1-C6 al kyl, carbanoyl, or -COOR21, wherein R21 is
Hor Cl-C6 alkyl; R3"is thienyl, pyridyl optionally substituted by hal ogen
or Cl-Cévabkewyy naphthyl optionally substituted by Cl- CBCEHER@x#357 di oxane
fused phenyl, dioxacycl opentane fused phenyl, or phenyl optionally
substituted by one to three substituents selected fromthe group

consi sting of hal ogen, Cl1-C6 alkyl, nitro, am no, hydroxy, Cl-C6

al kylthi o, -OR31, -OR32, -NR33R34, and -S02R35, 180 WD 01/83485

PCT/ EPO1/ 04357 wherein R31 and R32 are identical or different and

repr esentNBIYRER alnd/|-3Rbonyl, Cl1-C6 al koxy carbonyl, C2-C6 al kenyl, di
(C1-C6 al kyl) am no carbonyl, Cl-C6 al kyl am no carbonyl, -S02-R311,

strai ght- or whanehad-R’C1aB6 @Ryl anvet idealdiyadubsti Aitfetbdeyn tR3AAA or
cyclo- C3-C7 al kyl optionally substituted by R312, R311 represents Cl-C6
al kyl , ami no, dept€defb aliwytg, apioo &£1kEh aldapborari noC,Ql- CRlRbKOXY
carbonyl Cl1-C6 al kyl am no, or 5-6 nenbered saturated hetero ring

contai ning up tarBoheler caf-@yelddenil,Sii audior alyancndpid eaabbiyl,
substituted by O -C6 al kyl or carboxy, R312 represents Cl-C6 al koxy,

hal ogen, phenyg,-@ptaDeal | ynswst tdtbegy Dy CL-d8-atkpX gt rdighel- Gr al kyl)
am no, Cl1-C6 alkyl and hydroxy Cl-C6 al kyl substituted amno, or 5- 6

nmenbered sat ur piadchBat-etp-eyal kgl rbpeicnat Bl ndusks tix ded hiereroabpms  of
N, S, and/or O and optionally substituted by one or three substituents

sel ect ed fr0n1&9@19L0%§43pgﬂ§$ﬁﬂidﬂ}ﬂﬂhéﬂl WMdnlbuted b2, and di
(C1-C6 al kyl)am no, 3 represents Hor Cl-C6 al kyl, R34 represents

carboxy C1-C6 al kyl garhepylescal-d06 akkyhkyaar BROKb, & (EL:<Ba k|
optionally substituted by R341, wherein R341 represents di nethylam no,

d-C6 181 WO 01/ 8348§mf1§g/d§19@g-/a(14§/§.7amino, C,-C4 alkoxy carbonyl C,-C,

alkyl amino, 5-6 membered saturated hetero ring
containing up to 2 heterocatoms of N, S, and/or O
and optionally substituted by C,-C, alkyl or
carboxy,
R’*® represents one selected from the group
consisting of (C;-C, alkoxy, halogen, phenyl
optionally substituted by C,-C, alkoxy, di(C,-Cq
alkyl) amino, C,-C; alkyl and hydroxy C,~-C, alkyl
substituted amino, or 5- 6 membered saturated
hetero cyclic ring containing up to 2 heteroatoms
of N, S, and/or 0O and optionally substituted by
C,-Cs alkyl, carbamoyl, or di(C,-C¢ alkyl)amino,

R*» represents H or C,-C, alkyl,

R’ represents carboxy C,~-C¢ alkyl carbonyl, C,-C, alkyl

carbonyl, or C,-C; alkyl optionally substituted by R**,

341

wherein R represents dimethylamino, C,-Cq
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al koxyl , norpholino, phenyl, Cl1 -C6 al kyl substituted piperazino,
oxopyrrolidino, or imdazolyl, or -N R33R34 fornms 5-6-nenbered saturated
het ero cweObU83483 ng optionally containing one nore heter opar/greigabict ed
fromthe group consisting of N, S, and O and optionally substituted by
Cl-C6 al kyl, R35 represents amno, di(C -C6 alkyl) amno Cl-C6 al kyl

am no, piperazino optionally substituted by hydroxy Cl1-C6 alkyl or C, -C6
al kyl, C, -C6 al koxy carbonyl Cl1-C6 al kyl am no, norpholino, piperidino
optionally substituted by carboxy or C -C6 al kyl, or hydroxy C,- C6 al kyl
am no, or its tautonerdkoxyl,st emeapd@idmc; fopimeng?l,itsC,pbysi ellagilcal |y
acceptable salt. (2) The conpound as clained in claim 1, wherein Rl
represents -ORl1, - SRbstiNdRER opipblRaz2R13 Ridksgpresendisnd] pleny
carbonyl, thienyl optionally substituted by COOR111 (8111 is H or Cl-C6
alkyl) , pyrimdyl, i@dda&aahkkKenyl, im dazolyl optionally substituted by
ad-C6 alkyl, triazolyl optionally substituted by C1 -C6 al kyl, tetrazolyl

optional 'y subsir t-ut ed>®y far@m@ﬂsublinbhb%d&gﬁamy epbisenalkraswlstituted
by C -C6 alkyl, pyrrolidinyl optionally substituted by Cl-C6 al kyl,

cycl ohexenyl, €l-€l0aBikyn) gbﬁiaginaﬁangbedonahhglsll%%t\&lelﬁgﬁ X, -
PCT/ EPO1/ 04357 optionally substituted by R 12, 13 and/or R114 , 'C3-Cl0

cyclo- alkyl opiianahhy sifisdtiafed ByrRoda1Ry13dndi¢uc L, cpheny!
optionally substituted by R115, R'6, and/or 117, pyridyl optionally

substituted by LA, RLGy A0 0find0dde 1 a1 OsHBIDSE GHUNBHt BT 5t ed

condensed ring which optionally contains up to 3 hetero atons sél ected
from the grouglggqgisting of Nand S and optionally substituted by R118,
R112 represents hal ogen, am no, -COOR112a (R112a represents H or Cl1-C6

et Larolyl . dlhydr BUR CPRGRyT ™ it phall Hec" prper dr o "o CeLou!
al kyl)am no, i %q\(l'n)@,, h@/)érrjogéyntll*cs alkyl amino, C,-C, alkoxy carbonyl
C,-C¢; alkyl amino, morpholino, piperazino optionally
substituted by hydroxy C,-C¢ alkyl or C,-C, alkyl, or
piperidino optionally substituted by carboxy,
or its tautomeric or stereoisomeric form, or its
physiologically acceptable salt.
(3) The compound as claimed in claim 1, wherein R' represents
-OR™, -SR', or -NHR"
R" represents phenyl optionally substituted by R'*®, R™¢,

117

and/or R*" , pyridyl optionally substituted by R, RS,

and/or R

., or 9-10-membered unsaturated condensed ring
which optionally contains up to 3 N atoms and optionally
substitued by R'™®

R™® represents H, halogen, amino, hydroxy, nitro,

- cyano, carboxy, C,~C; alkoxycarbonyl, C,-C,alkoxy,

C,-Cs alkyl carbonyl, morpholino-C;-C, alkyl-oxy,
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t hi ophenyl, or phenyl optionally substituted by one substituent selected
fromthe group consisiting of hal ogen, hydroxy, Cl-C6 al koxy, and

tri hal ogemosukmss t ut ed net hyl, R113 represents hal ogen, hpdr/areio467 CL- C6
al koxy-carbonyl, 8114 represents hal ogen, R115 represents H, hal ogen,

am no, hydroxy, nitro, cyano, carboxy, Cl-C6 al koxycarbonyl, Cl-C6 al koxy,
Cl-C6 al kyl carbonyl, norpholino-Cl-C6 al kyl -oxy, carboxy- Cl-C6

al kyl -oxy, trihal ogen substituted nethyl, trihalogen substituted methoxy,
Cl1-C10 183 WD 01/83485 PCT/ EP01/ 04357 straight- or branched- al kyl

optional |y substitutedrbpxRt161;CL318Y0 -0yl otrahkybgept obakliguseldstit ut ed
by Rl15a, tetrazolyl, am dino, CON (R115b) Rl 15c, -SO 2N (R115b)R 115c,
-N (R115b) R115c, SO2Rthyd, _1SCRidbogern SRubbtiduterd GRetBoay kelytCy,
optionally substituted by COOR115e, Rll5a represents one or two sel ected
fromthe group conskestredaghaf cavloxybrancped-i noalkydr phobithonaddybonyl ,
am no, hydroxy, cyano, Cl-C6 al koxy carbonyl, carbanmoyl optionally
substi'tuted by cyanosuBstEGualkldy| by merRH¥A, amameccar bonyycleh neshilam no-
carbonyl, -NH S02-CH3, tetrazolyl, dihydrooxazolyl optionally substituted
by Cl1-C6 al kyl, andoBtidnamnier esibgtsiaiutieat etby c@tensedekiragot it ai ni ng
one N atom optionally substituted by =0, R115b represents H or Cl-C6

al kyl, 81150 represeahsdilnoam no,cddt (FC6°pR¥$A, ami+sn, N (dF)GEEs al kyl )

am no , am dino, norpholino-Cl-C6 al kyl carbonyl, carboxy- Cl-C6 al kyl
carbonyl, or strai ghi(r&¥)¥anchesh @1-C6 alslor!*dpt i-gratsty sjibs@%.t@st ed by
one or two selected fromthe group consisting of hydroxy, phenyl,

nor phol i no, 184 alkenyl optionally substituted by COOR'™"®,

R represents one or two selected from the
group consisting of morpholino,
morpholino- carbonyl, amino, hydroxy,
cyano, C,;-C, alkoxy carbonyl, carbamoyl,
methylamino-carbonyl, dimethylamino-
carbonyl, -NH-S0,-CH,, dihydrooxazolyl
optionally substituted by C,-C, alkyl, and
9-10 membered unsaturated condensed ring
containing one N atom optionally
substituted by =0,

R™ represents H or C,-C, alkyl,

R'™° represents H, amino, amidino,
morpholino-C,-C, alkyl carbonyl, carboxy-
C,-C;, alkyl carbonyl, or straight- or
branched C,~-C;. alkyl optionally substituted

by one or two selected from the group

consisting of hydroxy, phenyl, morpholino,
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WO 01/ 83485 PCT/ EP01/04357 di (Cl-C6 al kyl) am no, Cl1-C6 al kyl and hydroxy
Cl-C6 al kyl substituted am no, Cl-C6 al koxy-carbonyl, and carboxy, or
R115b andverbl/&x8: oget her with the adjacent N form5 or GPaPERPEr®EEs7
saturated hetero ring optionally having one N or O atons other than the
adj acent N and optionally substituted by Cl-C6 al kyl, R115d represents
hydr oxy, hydroxy d-C6 al kyl , Cl1-C6 al kyl, hydroxy-carbonyl -Cl-C6 al kyl,
or Cl1-C6 al koxy carbonyl Cl1-C6 al kyl, Rl115e represents hydrogen or Cl-C6

al kyl, R116 represents H, Cl-C6 al koxy, Cl-C6 al kyl, hal ogen, or
carbanoyl, R117 represent sdd, (Chatpgernkydr) ChaGhoal kexyGs REl&yvilepeesient s one
to three substituents selected fromthe group consisting of Cl-C6 al kyl,
am no, Cl1-C6 al koxy, COORbisaroiddt Or-GlaTeyaldathgt itwanet =thiRb?2 Cepresent s
Cl1-C6 al kyl, - (CH2) g-OH, - (CH2) g-CN (g=0O, 1, 2, 3, 4, 5, or 6),

-CO C1-C6 alkyl) , or -C2-@afkakkeryrbonyTH2 s@d=Cd)box,3 is identical to
R11, or R12 and R13 together with the adjacent N atomform4-6 nenbered

saturated heterocyclic ringowrich army BF° myyetlr adniithel alghekaat om
ot her than the adjacent N atom 185 WD 01/83485 PCT/ EP01/ 04357 sel ected from

the group consisting of 0, xNNfad S, ort Ite ferfod®stesgthuhgt egotyelire ring
optionally form spiro with di oxacycl opentane, or is optionally fused with

benzene, and/or is opti onabwlg@bgtﬂ@t@tmq@m{ OHadt Wy SHESKI bwept s
selected fromthe group consisting of -C6 al kyl, Ci1-C6 al kyl carbonyl,

hydroxy, hydroxy C1-C6 al lgylomsCabRexy | t%n%tﬁtakowja%mpnw , a6@ banoyl
phenyl, hal ogen substituted phenyl, Cl1-C6 al koxy substituted phenyl, Ci- CG

al kyl substituted phenyl, @bttﬁqmgﬁqrg,yls,uﬂgtqrt@%d Mheyle, Grigh al kyl
car bonyl phenyl, Cl1-C6 aI oxXy

R"** represents C,-Csalkyl, hydroxy, hydroxy

C,-C¢ alkyl, hydroxy-carbonyl-C,-C, alkyl,

or C,-C, alkoxy carbonyl C,-C, alkyl,

R"°® represents hydrogen or C,-C, alkyl
R'"® represents H, C,-C; alkoxy, C,-C, alkyl, halogen,
or carbamoyl,

R represents H, halogen, or C,-C, alkoxy

R"® represents C,-C; alkyl, amino, C,-C, alkoxy,
COOR™® (R™% ig H or C,-C, alkyl), or =0 (mono or
di),

Y is CH or N;

R? is H;

R® is phenyl optionally substituted by two substituents

selected from the group consisting of -OR*, -OR*,and -NR*R* ,

wherein R* and R*» are identical or different and

represent straight- or branched- C,-C; alkyl optionally

substituted by R, cyclo- C,-C, alkyl optionally
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car bonyl phenyl, pyridyl optionally substituted by CF3, pyrimdyl, C3_7
cycl oal kyl, di oxol anyl, piperidino, halogen substituted phenyl carbonyl,
furyl cambonys3sstyano, di methyl am no, benzyl, oxo resi duRCT/BP@AN4GITYI

met hyl , hal ogen substituted diphenyl nethyl, and trifluorocarbonyl am no,
Yis CHor NN, R is HC1-C6 al kyl, or carbanmoyl; R3 is thienyl, pyridyl
optionally substituted by hal ogen or Cl1-C6 al koxy, di oxane fused phenyl,
di oxacycl opent ane fused phenyl, or phenyl optionally substituted by one to
three substituents selected from the group consisting of hal ogen, Ci1-C6
alkyl, nitro, ambedithydrdxyy K106 al kylthio, -OR31, -OR32, 186 WO

01/ 83485 PCT/ EPO1/ 04357 334 35 -NR3R, and -SO2R , wherein R31 and R32 are
i dentical or di ffererﬁmarndepre@elesentomét raeldic&® afkyth cardoryqurll - C6
al koxy carbonyl, C2-C6 al kenyl , di (Cl-C6 al kyl) am no carbonyl , Ci1-C6

al kyl am no carbonyl conS@2tR3bl, oFft r @, ghf - adrkoxr anchecbgdl,- Coralrdgyl
optionally substituted by R312, or cyclo- C3-C7 al kyl optionally

substituted by R312, o®libreAgnesemss i€ltCh aKyd -caminxel (i@l(cgﬁcgl kyl)
am no Cl-C6 al kyl am no, C1-C6 al koxy carbonyl Cl1-C6 al kyl am no 6

menber ed saturated heflgra)r IalﬂgnoCOwéanld]Qcﬂp @ Ayeianoal oap Ofikyfy, S,
and/or 0 and optionally substituted by Cl1-C6 al kyl or carboxy, 12

represents one sel ectsegbftriamtdi® Hiioup, cnss st iNghfbdHAsdD Alk@atedral ogen,
phenyl optionally substituted by Cl-C6 al koxy, di (Cl-C6 alkyl) am no,

Cl-C6 al kyl and hydr ger el EgcakkytingWsidduiady &9 06,2 @fet%ro%ezﬁf@er ed

saturated .hetero cyclic ring containing up to 2 heteroatons . N S,

and/or 0 and opti onaldsy xsulest iabidt/@d BY anEld 1%Jnlé¥ﬂ1y %%{b%@dbed)fbﬁ'
(C1-C6 al kyl) amino, R33 represents H or C C6 al kyl ,

C,-Cs alkyl, carbamoyl, or di(C,-Cq alkyl)am;no,
R>® represents H, or C,-C, alkyl,
R represents C,-C, alkyl optionally substituted by
C,-C, alkoxyl,
or -N R”R* forms morpholino optionally substituted by
C,-Cs alkyl,
or its tautomeric or stereoisomeric form, or its
physiologically acceptable salt.
(4) The compound as claimed in claim 1 selected from the group
consisting of the following compounds:
[7-(3,4-Dimethoxy-phenyl)-imidazo[l,2-clpyrimidin-5-y1]-
(lH-indazol-6-yl)-amine;
2—[7—(3;4—Dimethoxy—phenyl)—imidazo[1,2—c]pyrimidin—5—
ylamino] ~benzamide;
2-[7-(3,4-Dimethoxy-phenyl)-imidazo[1,2~-clpyrimidin-5-
"ylamino]~-5-methoxy-benzamide;

2-[7-(3,4-Dimethoxy-phenyl) -imidazo[1l,2-c]lpyrimidin-5-

191



R34 represents carboxy Cl-C6 al kyl carbonyl, Cl-C6 al kyl carbonyl, or
Cl-C6 al kyl optionally substituted by R341, wherein R341 represents

di met hy| an® nu$34€3- C6 187 WD 01/ 83485 PCT/ EPO1/ 04357 al koxpCT/ERewr@bsyl i no,
phenyl, C,-C6 al kyl substituted piperazino, oxopyrrolidino, or

i mdazolyl, or -N R33R34 form norpholino optionally substituted by C, -C6
al kyl, thiazinano optionally substituted by C - C6 al kyl, piperidino
optionally substituted by C -C6 alkyl, or pyrrolidino optionally
substituted by C -C6 alkyl, R35 represents amno, di (Cl-C6 al kyl) am no
C, - C6 al kyllamignd Indertnairasl onagsidd kyl amino, C, _-C6 al koxy car bonyl

C, .-C6 al kyl am no, norpholino, piperazino optionally substituted by
hydroxy G708 d40imegthaxy~1@6raf Kyt [1 02, 4 ptpeatdiadloptcodpaicinidibst it ut ed
by carboxy, or its tautomeric or stereoisoneric form or its

physi ol odi-gdlll-y( latcepleadul le- Gatl ) -4m)ddhe conpound as clained in claiml,
wherein Rl represents -ORl1l, -SRl11, or -NHR' Rll represents phenyl

opt i onal l4y-rsuihst-2-t7Ted Dyt Rlime Ry - winehpl ) Rld7dazpyti gyl optional ly
substituted by R'5, R'6, and/or R117 , or 9-10-nenbered unsaturated
condens e Jigydg mivtiirct -ofitdan0ited 1 Yoordmi ds; up to 3 N atons and optional ly
substitued by R'8 R115 represents H, hal ogen, am no, hydroxy, nitro,

cyano, CcarbapRy-meEdst,-ad Kopoy-aes I - e hy 06-mad KBYY - amGno P6phkkyh ) car bonyl ,
nor phol i no-C, _-C6 al kyl -oxy, 188 WO 01/83485 PCIT/ EPO1/ 04357 carboxy- Cl-C6

al Kyl - oxyimildd At 10@et 134hsitn L asreos - ﬁﬂ?)thyﬁivméﬁh o%ﬁe@ybsainwtec?d net hoxy,
Cl-C10 straight- or branched- al kyl optionally substituted by Rl115a,

C3- co%l(()R(ilgﬂb) -3@5@}10@4%;&%@&?541&}&@%@1&%9@&@[_rLazol yl, am dino,
clpyrimidin-5-yl]-p-tolyl-amine;
(2-Methanesulfonyl-phenyl) - (7- (3-methoxy-4-[ (2-methoxy~-
ethyl) -methyl-amino]-phenyl)-imidazo[l,2-clpyrimidin~-5-
yl)-amine;
2-[7-(3-Methoxy-4-morpholin-4-yl-phenyl)-imidazo[l,2-
clpyrimidin-5~ylamino] ~-nicotinamide;
2~-[7-(3-Methoxy-4-morpholin-4-yl-phenyl)-imidazo[l,2-
clpyrimidin-5-ylamino] ~benzamide;
2-Methanesulfonyl-phenyl) -[7-(3-methoxy-4-morpholin-4-yl1-
phenyl)-imidazo[l,2-c]lpyrimidin-5-y1l]-amine;
4-[7-(3-Methoxy-4-morpholin-4-yl-phenyl)~imidazo[l, 2~
clpyrimidin-5-ylamino] -phenol;
[7—(3—Methoxy—4—mo;pholin—4—yl—phenyl)—imidazo[l,z—
c]pyrimidin—S—yl]—(4—methoxy;phenyl)-amine; and
2-[7-(3,4-Dimethoxy-phenyl) -imidazo[1l,2-c]pyrimidin-5-
ylamino]-nicotinamide |

or its tautomeric or stereoisomeric form, or its
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-SON (R115b) R115C, $S02 N (R115b) R115c, -S02R115d, -SOR115d, _SR 115d, or
CZ-C6 al kenyl optionally substituted by COORl1lse, Rll5a represents one or
two sel eov@d1/8348in .t he group consisting of norpholino, POT/EROG4BIY-
carbonyl, am no, hydroxy, cyano, Cl-C6 al koxy carbonyl, carbanoyl,

met hyl am no- car bonyl, di nmet hyl am no- carbonyl, -NH S02-CH3, dihydrooxazolyl
optionally substituted by Cl1-C6 al kyl, and 9-10 nenbered unsaturated
condensed ring containing one N atomoptionally substituted by =0, R115b
represents Hor C-C6 al kyl, R115c represents H, am no, am dino,

mor phol i pdyeiod®widad v &dsspiablaryokly- C1- C6 al kyl carbonyl, or
straight- or branched Cl1-C6. al kyl optionally substituted by one or two
sel ect ed (Brlom thergress fanhbespt gt hyu rodx yhe phenydynde pglolbiding 189 WO
01/ 83485 PCT/ EPO1/ 04357 di (Cl1-C6 al kyl) am no, Cl-C6 al kyl and hydroxy
Cl- C6 al kyl cslsbists tlut edompirneing€ltBat ahcoxyemsrbody| of andec gehexyl or
R115b and R1151 together with the adjacent N form5 or 6 nenbered

sat ur at eddretdreo (IGy)clic ring optionally having one N or O atoms other
than the adjacent N and optionally substituted by Cl-C6 al kyl, Rllb5a
represents C .-C6 al kyl , hydroxy, hydroxy C1-C6 al kyl,

hydr oxy- car bonyl - C¥- C6 al kyl, or Cl-C6 al koxy carbonyl Cl-C6 al kyl, Rllb5e
represents hydrogen or Cl-C6 al kyl 8116 represents H, Cl-C6 al koxy, Cl-C6

al kyl, halo err—Nor rbanoyl, R117 represents H, hal ogen, or Cl-C6 al koxy
R118 represgnts_(1- al kyl, am no, Cl1-C6 al koxy, COOR118a (Rllsa is H or
) SN =

Cl-C6 al d
a R OEII)

in which
Y is CH or N;
R? is H, C,-C, alkyl, carbamoyl, or -COOR*
wherein R* is H or C,-C, alkyl;
R’ is thienyl, pyridyl optionally substituted by halogen or
C,;-Cs alkoxy, naphthyl optionally substituted by C,-C, alkoxy,
dioxane fused phenyl, dioxacyclopentane fused phenyl, or
phenyl optionally substituted by one to three substituents
selected from the group consisting of halogen, C,-C, alkyl,
nitro, .amino, hydroxy, C,-Cs alkylthio, -OR?*', -OR*?, -NR*3rR*,
and -SO,R*,
wherein R® and R*® are identical or different and
represent C,-C; alkyl carbonyl, C,-C, alkoxy carbonyl,
C,-C; alkenyl, di (C,-C¢ alkyl) amino carbonyl,
C,-Cs alkyl amino carbonyl, -S0,-R*!, straight- or
branched- C,-C, alkyl optionally substituted by R*'?, or

cyclo- C;~C, alkyl optionally substituted by R*?,
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di), YisCHor NN R2is H R3 is phenyl optionally substituted by two
substituents selected fromthe group consisting of -OR'-, -0OR32, and

- NR33R34 wohesash R3' and R32 are identical or different ROUEPoI&@EBsEsent
straight- or branched- Cl1-C6 al kyl optionally substituted by R312, cyclo-
C3-C7 al kyl optionally 190 WD 01/ 83485 PCT/ EP01/ 04357 substituted by R312,
R312 represents one selected fromthe group consisting of Cl-C6 al koxy,
hal ogen, phenyl optionally substituted by C-C6 al koxy, di (Cl-C6 alkyl)
amno, C-C6 alkyl and lhydroxy Cl -C6 alkyl substituted am no, or 5- 6
menbered saturated Rt e¥ePEgeenes G g, cohtal niawing. 163 (T,het erldatlons  of
N, S, and/or O and optionally substituted by C, .-C6 al kyl, carbanoyl, or
di (Cl1-C6 al kyl) am mnincRE3-Qepltegbmming, 6f-CGlalBoalkydrbdRBAL Ceptesent s
Cl-C6 al kyl optionally substituted by Cl1-C6 al koxyl, or -N R33R34 forns
mor phol i no optional | pl&kyst etmdned by-6 Cmd@foeatdd/| , satutstdé@uthemerc or
stereoisoneric form or its physiologically acceptable salt. (4) The
conpound as cl ai ned iayddlia mibgsebetteédifwonpt he Yriotperennamstdmgr,of t he
fol |l owi ng conmpounds:

[ 7- (3, 4- Di met hoxy- phenylgnd fdrdaz cddd 2ot pynaigi subsylbtuted by c,-c,

(1Hi ndazol - 6-yl ) -am ne;

2-[7- (3, 4- Di net hoxy- ph&spll Jori meg@madyd, 2- c] pyri m di n-5- yl am no] - benzami de;
2-[7-(3, 4- D met hoxy- phenyl ) -i m dazo[ 1, 2-c] pyri m di n-5-

yl am no] - 5- net hoxy- beiZant&leesents C,-C, alkoxy, halogen, phenyl

2-[7- (3, 4- Di met hoxy- phenyl ) -imdazo[ 1, 2-c]pyrimdin-5 191 WO 81/ 83485

PCT/ EP01/ 04357 yl am reltikenzenesddiaiitd®l by C,-C, alkoxy, di (C,-C,

[ 7- (3, 4-Di met hoxy-phenyl)-[1,2,4]triazolo[1, 5-c]pyrim din-

5-yl']-(1Hi ndazol - 6- Wikyan @giino, C,-Cs alkyl and hydroxy C,-C, alkyl

substituted amino, or 5- 6 membered saturated
hetero cyeclic ring containing up to 2 heteroatoms
of N, S, and/or O and optionally substituted by
one or three substituents selected from the group
consistiong of C;-C; alkyl, carbamoyl, and di (C,-C,
alkyl)amino,

R*>® represents H or'C1~C6 alkyl,

R* represents carboxy C;-C; alkyl carbonyl, C,-C, alkyl

carbonyl, C,-C¢ alkyl optionally substituted by R*%,
wherein R  represents dimethylamino, C,-C,
alkoxyl, morpholino, phenyl, C,-C, alkyl
substituted ‘piperazino, oxopyrrolidino, or
imidazolyl,

or -N R¥R* forms 5-6-membered saturated hetero cyclic

ring optionally containing one more hetefo atom selected

from the group consisting of N, S, and O and optionally
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- Am no- 2-[ 7- ( 3, 4- di net hoxy- phenyl ) -i m dazo[ 1, 2- c] pyrimdin-
yl am no] - benzam de;

7- ( 3- netwoRYy83483 ( 2- met hoxy- et hyl ) - net hyl - am no] - phenyl ) - PCT/EP01/04357

i mdazo[ 1, 2-c] pyri m di n-5-yl)-(4-met hoxy- phenyl ) -am ne;

7- (3- Met hoxy- 4- nor phol i n- 4-yl - phenyl ) -i m dazo[ 1, 2-

] pyri mdin-5-yl]-p-tolyl-am ne;

2- Met hanesul f onyl - phenyl ) - (7- ( 3- met hoxy- 4- [ ( 2- met hoxy-

t hyl ) - net hyl - am no] - phenyl ) -i m dazo[ 1, 2-c] pyri m di n-5- yl)-am ne;

- [ 7- (3- Met hoxysWbstortphHotd rovt-Gi-Cphabky) - i m dazol 1, 2-

] pyri m di n-5-yl am no] - ni coti nam de;

- [ 7- ( 3- Met hox\R’2- nepphseins 4apinphedil (G, + @i daldafll) @eino C,-C¢ alkyl

] pyri m di n-5-yl am no] - benzam de;

2- Met hanesul f orylizphenyddpdradioratitokynall hpr phbstnedegt- by hydroxy
phenyl)-im dazo[1l, 2-c]pyrimdin-5-yl]-am ne;

4-[ 7-(3- Met hoxye, 4cpoa Pl | or 4eHe,phtkyl) - | i-dazalkpRy carbonyl C,-C,

c] pyri m di n-5-yl am no] - phenol ;

[ 7- (3- Met hoxy- &Iy pholaiind- y| - pbeplb) i he] dazoider?idino  optionally

c] pyrimdin-5-yl]-(4-nmethoxy-phenyl)-am ne; and

2-[7- (3, 4- Di netdigyytpherad )by rédiasert, @ cdpyw,i iljiyD; 5-or hydroxy C,-

yl am no]-ni cotinam de or its tautomeric or stereoisonmeric form or its 192
WO 01/ 83485 PCH ERA%kAQ43minRhyeinel ogi cal |y acceptable salt. (5) A process
for the preparatlon of the conpounds according to clains 1, conprising

that the conpoundssfeddier geMELR;ind agFdhg (I1) in which Yis CHor N R2
is H Cl-C6 al kyl, carbanoyl, or CC%%Q wherein R21 is H or Cl1-C6 al kyl;

R3 is thl@fa/lre&%écwbu%té&ﬁ@é&ﬂdéugﬁttﬁétggn@yamakegﬁmar (1€% 06 al koxy,
napht hyl optionally substituted by Cl-C6 oxy, dioxane fused phenyl,

di oxacyclgpentarg fused phenyl, or phenyl optionally substituted by one to
three substituents selected fromthe group consisting of hal ogen, Cl-C6

al kyl, nitro.4amno, hydroxy, Cl-C6 alkylthio, -OR31, -OR32, -NR33R34,

and - SO2R35, wherein R31 and R32 are identical or different and

R' represents -OR', -SR™, -SOR', -SO,R", -NHR", -NR“R" or

4
5
(
[
[
c
(
e
2
c
2
c

-CR™RY¥RY,

R" represents H, phenyl carbonyl, thienyl optionally
substituted by COOR™ (R'™ is Hor C,-C alkyl), pyrimidyl,
C,-C; alkenyl, imidazolyl optionally substituted by C,~C,
alkyl, triazolyl optionally substituted by C,-C, alkyl,
tetrazolyl optionally s,ubstitutec'l by ¢C,-C, alkyl,
thiadiazolyl optionally substituted by C,-C, alkyl,
pyrrolidinyl optionally substituted by C,-C; alkyl,
cyclohexenyl, C;-C,, straight- or branched- or cyclo-
alkyl optionally substituted by R, R'™ and/or R™ ,
phenyl optionally substituted by RY™®, R, and/or RM7
pyridyl optionally substituted by R'®, R'®, and/or R,

or 9-10-membered unsaturated condensed ring which

195



represent Cl-C6 al kyl carbonyl, Cl-C6 al koxy carbonyl, C2-C6 al kenyl, di
(C1-C6 al kyl) am no carbonyl, Cl-C6 al kyl am no carbonyl, -S02-R311,

st rai ght wopn1/8asanched- Cl-C6 al kyl optionally substitut eBCh¥PRIL2Z;7 or
cyclo- C3-C7 al kyl optionally substituted by R312, 193 WD 01/ 83485

PCT/ EPO1/ 04357 R 311 represents Cl-C6 al kyl, amno, di (Cl-C6 alkyl) am no
Cl-C6 al kyl am no, Cl1-C6 al koxy carbonyl Cl-C6 al kyl am no, 5-6 nenbered
saturated hetero «cyclic ring containing up to 2 heteroatons of N, S,
and/or O and optionally substituted by C1-C6 alkyl or carboxy, R312
represents Cl- Goidedly Ifaﬂrdg?eims phernd 3 bpteonadtymsubstéecue@dihym Cl- C6
al koxy, di (d-C6 alkyl) amno, Cl-C6 al kyl and hydroxy Cl-C6 al kyl
substituted amtte groBp @qnsirriew safunht ed alnet e$ oapyc|dmt iomayl 1y
containing up to 2 heteroatons of N, S, and/or O and optionally
substituted by sumetioruedirlee Bubstituents sel ected fromthe group
consistiong of Cl-C6 al kyl, carbanoyl, and di (Cl-C6 al kyl)am no, R33
represents H or Cl-C&'al kg/épré@@qteprmmgaq,caralndx;oﬁl—caowlkyl (a?é‘rebonyl,
Cl.-C6 alkyl ~carbonyl, d-C6 alkyl optionally substituted by R341, wherein
R341 represents di netdspesgan;s CH- G at kaxylalkydnpholconaye-plenyl -c&l- C6

al kyl substituted piperazino, oxopyrrolidino, or imdazolyl, or -N R33R34

forms 5-6-nenbered satmw atied ot epoocyic] R¢ 3 1 Ungs Opld ONAHNK- c@mRaPm ng one
more hetero atom selected fromthe group consisting of N, S, and 0 and

optional ly 194 WO 01/ 83485 BT/ EPO 1l 4bAo Byibst i t Wied diothrdgheaiky) , R35

represents amno, di (Cl-C6 alkyl) amno C -C6 al kyl am no, pi perazi no

optionally substitut egbiyndyi®oxy piFe &yl @r(€le; CaBbk amfno s C6
al koxy carbonyl Ci1-C6
indolyl, pyridinyl, thiophenyl, or phenyl
optionally substituted by one to three
substituents selected from the group consisting
of halogen, C,-C; alkyl, hydroxy, C,-C, alkoxy, and
trihalogen substituted C,-C4 alkyl,
R*™ represents halogen, hydroxy, or C,-C,
alkoxy-carbonyl,
R'* represents halogen,
R'® represents H, halogen, amino, hydroxy, nitro,
cyano, C,~C; alkoxy, carboxy, C,-C,alkoxy carbonyl,
C,-C¢ alkyl carbonyl, morpholino-C,-C; alkyl-oxy,
caroboxy- C,-C, alkyl-oxy, trihalogen substituted
methyl, trihalogen substituted methoxy, C,-Cy,
straight- or branched- alkyl optionally
substituted by R***, C,-C,, cyclo- alkyl optionally
substituted by RY?, tetrazolyl, amidino, -

CON (R115b) RllSc , _ SOZN (R115b) RllSc , -N (R115b) RllSc ,
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al kyl am no, norpholino, piperidino optionally substituted by carboxy or
Cl-C6 al kyl, or hydroxy C,- C6 alkyl amno; and L represent a | eaving group
are reactved owsBs conpounds of the general fornula (111) PRIEPOVA4357 n whi ch
Rl represents -ORl -, -SR11, -SORl11, -SO02R11, -NHR11, -NR12R13 or
-CR14R15R11 , R11 represents H, phenyl carbonyl, thienyl optionally
substituted by COOR111 (R111 is Hor C -C6 alkyl) , pyrimdyl, C2-C6

al kenyl, imdazolyl optionally substituted by Cl1-C6 alkyl, triazolyl
optionally substituted bJﬁC,-CB %h¥yl, l]_tdetrazolyl optional ly substituted
by Cl1-C6 al kyl, thi &R:BZ01ytSOBtTonafRy SubsC,t Gt edkepy Touts arddily
pyrrolidinyl optionally substituted by C -C6 al kyl, cyclohexenyl, C, -Cl10
straight- or branchedulstidyied fay k§PORPL onal |y substituted by R112, R113
and/or R'4 phenyl optionally substituted by R115, R'6, and/or R117 ,
pyridyl optionally substitdféﬂr@pﬁ@ﬁﬂﬁthmmé,oanﬁﬁnseﬁétieﬁ.fnom.the

9- 10- nenber ed unsat urated condensed ring which 195 WO 01/ 83485

PCT/ EPO1/ 04357 optional |y conrtu nsonpi$oidgheferardooys selmdtcddirfad,om the
group consisting of N, 0 and S and optionally substitued by 8118 R112
represents hal ogen, am no, mdE@PRIZ0{ REZsonyepr esenitreo H orhyiek-dG6/ ,al kyl )
-CONHCH3, -CONH (CH2) p CN (p=OC 1, 2, 3, 4, 5 or 6) , -NH COCRl12a
pyrazinyl, tetrazolyl, dihydratd opheny! alkoriyphedibony P perdridinydi
(Cl-C6 alkyl) amno, indolyl, pyridinyl, thiophenyl, or phenyl optionally
substituted by one to threeptsihstlitpeabstselectias, Eyanptbe-Qraoupyl,

consisting of halogen, Cl-C6 al kyl, hydroxy, Cl-C6 al koxy, and trlhalogen
substituted C1-C6 al kyl, RulekHeRieseMtcaRebogeN, hydiame t1aFl -

al koxy-carbonyl, R114 represents hal ogen, R115 represents H, hal ogen,

am no, hydroxy, nitro, carbonyl, -NH~S0,-CH,, tetrazolyl,
dihydrooxazolyl optionally substituted by
C,-C¢ alkyl, and 9~10 membered unsaturated
condensed ring containing one N atom
optionally substituted by =0,

R represents H or C,-C, alkyl,

R'"° represents H, amino, C,-C, alkylamino,
di (C,;~C, alkyl)amino, amidino,
morpholino-C,;-C, alkyl carbonyl, carboxy-
C,~C, alkyl carbonyl, or straight- or
branched C,-C; alkyl optionally substituted
by one or two selected from the group
consisting of hydroxy, phenyl, morpholino,
di(Cc,-C; alkyl) amino, C,-C, alkyl and
hydroxy C,-C; alkyl substituted amino, C,-C;
alkoxy-carbonyl, and carboxy,

or R™® and R together with the adjacent
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cyano, Cl1-C6 al koxy, carboxy, Cl-C6 al koxy carbonyl, C1-C6 al kyl carbonyl,
nmor phol i no- C1- C6 al kyl -oxy, caroboxy- Cl1-C6 al kyl-oxy, trihal ogen

substi t utvead o/s@@shyl , tri hal ogen substituted nmethoxy, Cl-CROT/EBew@Bdiyht- or
branched- al kyl optionally substituted by R |sa, C3-Cl0 cyclo- alkyl
optionally substituted by Rl115a, tetrazolyl, am dino, CON (R115b) R115c,
-SzN (R115b) R115c, -N (R115b) R 15c, 196 WO 01/83485 PCT/ EP01/ 04357
SO02R115d, SOR115d, _SR115d, or C2-C6 al kenyl optionally substituted by
COOR115e Rl115a represents one or two selected fromthe group consisting of
car boxy, norpholino, norpholfigign ZTapboylmerdparry]l hgbroayed dypdeao Cl- C6
al koxy carbonyl, carbanoyl optionally substituted by cyano-Cl-C6 al kyl,
met hyl ami no- car bonyl , di metchyyllde nong ardioigial LINHRS0RREHEnet Bt pazd yl ,

di hydr ooxazol yl optionally substituted by C1-C6 alkyl, and 9-10 nenbered
unsaturated condensed ringtoost aiotihreg onéaN attbm eptjieoeslt y Nsulestd t ut ed
by =0, R115b represents Hor O-C6 al kyl, Rl15c represents H, am no, Cl-C6
al kyl am no, di (Cl-C6 al kylopariiome,1 lamsdilyaa,i tutedhint ie<Clal6yha) kyl
carbonyl, carboxy- Cl-C6 al kyl carbonyl, or straight- or branched Cl-C6

al kyl optionally substitut & bgppaecntstivairsetechedrbxom ¢he, gotiypd ,

consi sting of hydroxy, phenyl, norpholino, di (d-C6 alkyl) amno, d-C6

al kyl and hydroxy Cl-C6 alckyt, salisfl | uhedhr 80V A€arbdnEh-cpldoxykedr,bonyl ,
and carboxy, or R115b and R3-15c together with the adjacent 197 WD 01/ 83485

PCT/ EPO1/ 04357 N form 5 or o nerbereitk®al Watisshyet@re, §yrli¢ ring
optionally having one Nor O atons other than the adjacent N and
R'®® represents hydrogen or C,-C, alkyl,
R'® represents H, C,-C, alkoxy, C,~C, alkyl, halogen,
or carbamoyl,
R'"’ represents H, halogen, or C,-C, alkoxy,
R represents one to three substituents selected
from the group consisting of C,-C, alkyl, amino,
C,-Cs alkoxy, -COOR'™?* (R™®* is H.or C,-C, alkyl), and
=0,
R" represents C,-C; alkyl, -(CH,) ,~OH, -(CH,) ,~CN (g=0,
‘1, 2,3,4,5, or6), -CO-C,-Csalkyl, or -C,-C;alkenyl,
R"” is identical to RY, |
or R¥ and R® together with the adjacent N atom form 4-6
membefed saturated heterocyclic ring which may or may
not contain 1 heteroatom other than the adjacent N atom
selected from the group consisting of O, N, and S,
the 4-6 membered heterocyclic ring optionally

forms spiro with dioxacyclopentane, or

is optionally fused with benzene, and/or
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optionally substituted by Cl-C6 al kyl, R115d represents hydroxy, hydroxy
Cl-C6 al kyl, C1-C6 al kyl, hydroxy-carbonyl-Cl-C6 al kyl, or Cl-C6 al koxy
car bonyl W o083483 kyl , Rl15e represents hydrogen or Cl-C6 BCREP)1/04BX716
represents H, Cl1-C6 al koxy, Cl1-C6 al kyl, hal ogen, or carbanoyl, R117
represents H, hal ogen, or Cl-C6 al koxy, R118 represents one to three
substituents selected fromthe group consisting of Cl-C6 al kyl, am no,

Cl- C6 al koxy, -COORI8a (Rllaa is Hor Cl1-C6 alkyl) , and =0, R12
represents Cl-C6 alkyl, - (CH2) g-OH, - (CH2) g-CN (g=0O 1, 2, 3, 4, 5, or
6) , -CO Cl-C6 al kyl 18 oroptdroresl af kesybstiRaBefls ientdwal 00 RLWO or R12
and R13 together with the adjacent N atomform4-6 nenbered saturated

het erocyclic ring whistfpsirdy uen treay e lieott eco fitraim thehgirenpacomsasiienct han t he
adj acent N atom selected fromthe group consisting of O, N, and S, the 4-6
menber ed heterocycli ofriGigCoptiltydl |garbary®s, SPi+©, valhydi ohadyokgpent ane,
or is optionally fused with benzene, and/or 198 WO 01/ 83485 PCT/ EP01/ 04357
is optionally substi hwidedxdyy aneCpr atlwyl ,subistrliatent s se/-ext edlkiosmm t he
group consisting of Cl1-C6 al kyl carbonyl, C1-C6 al kyl, hydroxy, hydroxy
Cl- C6 al kyl, carboxykarEbng ,atkeksmogar eyl cardlagmtd supedhitddal ogen
substituted phenyl, Cl-C6 al koxy substituted phenyl, Cl-C6 alkyl
substituted phenyl, phiehglphenyc, kMdkoky stbebytut&d- Ghalkyl cardonyl
phenyl, Cl-C6 al koxy carbonyl phenyl, pyridyl optionally substituted by
CF31 pyrimdyl, C3_7aaxslioahlgl.itdicesobagyll, RiRec gheey1hahggedxy

substituted phenyl carbonyl, furyl carbonyl, cyano, dinethylam no, benzyl,
oxo residue, piperogpeniathyl-c ]%Efbaﬁékhﬁ{yilﬁ}%hyldlp ny) amblyl . and
trifluorocarbonyl amno, R14 and R15 are identi cal ifferent an

represent H,  Cl- Cl0 gty 1Thypdeexy, Bydhexy @ét%nallw sub¥%n e uekaCh
by CF,, pyrimidyl, C,;, cycloalkyl, dioxolanyl,
piperidino, halogen substituted phenyl carbonyl,
furyl carbonyl, cyano, dimethylamino, benzyl, oxo
residue, piperonyl methyl, halogen substituted
diphenyl methyl, and trifluorocarbonyl amino,
R'* and R are identical or different and represent H,
C,-Cy, alkyl, hydroxy, hydroxy C,~C; alkyl, cyano C,-C,
alkyl, C;-C,, cycloalkyl, C,-C,, alkenyl (-CH,-CH=CH,) , or
C,~-C¢ alkyl carbonyl;
in inert solvents, if appropriate in the presence of a base
and/or in the presence of auxiliary.
(6) A medicament comprising the compound as claimed in claim
1 or it tautomeric or stereoisomeric form or its
physiologically acceptable salt as an active ingredient.
(T) Amedical composition comprising the compound as claimed

in claim 1 or it tautomeric or stereoisomeric form or its
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.al kyl , C3-Cl10 cycl oal kyl, C2-C10 al kenyl (-CH2-CH=CH2) , or Cl1-C6 al kyl
carbonyl; in inert solvents, if appropriate in the presence of a base

and/ or i wohesysesence of auxiliary. (6) A nedicament conpCT/EPoIY4B3Te
conpound as clainmed in claim 1 or it tautoneric or stereoisoneric formor
its physiologically acceptable salt as an active ingredient. (7) A

nmedi cal conposition conprising the conpound as clained inclaiml or it
tautonmeric or stereoisonmeric formor its 199 WO 01/83485 PCT/ EPO1/ 04357
physi ol ogi cal ly acceptable salt together with one or nore pharmaceutically
accept ablmhexicr peitsl 1y 8hchaepbehodd oklitr datdeitheal seaskesonassoci atek Wit h
Syk tyrosine Kkinase activity which conprises admnistering to a patient an
ef f ect i veolmmymuattewfi¢dkl y onpoepdalate céachpilennsclaim 1 or it tautoneric or
stereoi sonmeric formor its physiologically acceptable salt. (9) A nethod
of treati{® altlmsghceddifsensesisgldcicetdds agsbbeatgdauriconRitsinor od

asthma, allergic rhinitis, atopic dermatitis, food allergy, contact

al | ergy, Hineess actdrjiurcivhichi Sompdi yes nedm et @i &hi wdpitehaceapt 58S n

adm nistering to a patient an effective amunt of a conpound as clained in
claiml asfidstivaltonmint of tHeeconipdRiRy be EoBAmedr iht §18hysi dboditcal |y
acceptable salt. (10) A nethod to suppress inmmune response conprises

adm ni st eddibridr i Paki eiterb Bfdestiverafur 0itad ¢IRRAWIGgids 1ahai ned in
claiml or its tautoneric or stereoisoneric form or its physiologically
accept ablg s dabld da Met hod of treating coagul ation conprises
admnistering to a patient an effective anount of a conpound as clainmed in

claim1 ofg)y taS mRMoRNMBH 6rBht3her 801 8PREI &1 605881 sdisctLAYSIGh agical |y
acceptable salt. (12) A nethod of treating tunor conprises admnistering to

a patie ef il i el AOWE  of @ukPMPeuNd s £ aiymd dik ¢l ajugy ik or its
t aut oner irbf:r%irb st er eoi sorrrgér:ﬂi)c f or ns% or its 200 I% 01/ 83485 l%CT/ %'IF?(?B%%%?

physi ol oy eald i @ecept sl &y saldr1ddd), Useicddte compund, as ¢@jded in
claiml or its tautoneric
conjunctivitis and vernal catarrh which comprises
administering to a patient an effective amount of a compound
as claimed in claim 1 or its tautomeric or stereoisomeric form
or its physiologically acceptable salt.
(10) A method to suppress immune response comprises
administering to a patient an effective amount of a compound
as claimed in claim 1 or its tautomeric or stereoisomeric form
or its physiologically acceptable salt.
(11) A method of treating coagulation comprises administering
to a patient an effective amount of a compound as claimed in
claimA 1 or its tautomeric or stereoisomeric form or its
physiologically acceptable salt.
(12) A method of treating tumor comprises administering to a

" patient an effective amount of a compound as claimed in claim

1 or its tautomeric or stereoisomeric form or its
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or stereoisoneric formor its physiologically acceptable salt for the
preparation of nedi canents. (14) Use according to claim13 for the
pr epar at ivomon8348hredi canents for the treatnment and prevent POVERI/@BTeases
associated with Syk tyrosine kinase activity. (15) Use according to claim
13 for the preparation of nedicanents for the treatnment and prevention of
allergic diseases selected fromthe group -consisting of asthma, allergic
rhinitis, atopic dermatitis, food allergy, contact allergy, hives,
conjunctivitis and vernal catarrh. (16) Use according to claim13 for the
pr epar at ipdry sgifo 1l ageidiaclalie tecdmrabherusebuppr essi on. (17) Use according to
claim 13 for the preparation of nedicanents for the treatnent and
pr event i ol 30f Useagukati armpourtd 8 tbeimedandrihgimdl okaits tauftometrtie
preparation of nedicanments for the treatnent and prevention of tunmor. 201
or stereoisomeric form or its physiologically acceptable salt
for the preparation of medicaments.
(14) Use according to claim 13 for the preparation of
medicaments for the treatment and prevention of diseases
associated with Syk tyrosine kinase activity.
(15) Use according to claim 13 for the preparation of
medicaments for the treatment and prevention of allergic
diseases selected from the group consisting of asthma, allergic
rhinitis, atopic dermatitis, food allergy, contact allergy,
hives, conjunctivitis and vernal catarrh.
(16) Use according to claim 13 for the preparation of
medicaments for immunesuppression.
(17) Use according to claim 13 for the preparation of
medicaments for the treatment and prevention of coagulation..

(18) Use according to claim 13 for the preparation of

medicaments for the treatment and prevention of tumor.
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