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2-(2,6-D chl orophenyl)-Di arylim cfazol es This invention relates to new

2- (2, 6- dWHBEB®Rhenyl ) - di aryl i m dazol es and their phar TBESEPIXEPEY
acceptabl e salts. The conpounds are protein-tyrosine kinase inhibitors,
especially inhibitors of c-net kinase and are therefore excellent

t herapeutics for the treatnent of cancer. The invention relates also to 5
phar maceuti cal conpositions which contain these new conpounds as active
agents for the treatnment of cancer and cancer rel ated di seases. Background
of the Invention Prot ei 8-2y-Dixhheophenyhediatyiikidizolesnzynes t hat catal yse the
transfer of the y- 10 phosphate of ATP to tyrosine residues of protein
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residues in the cytoplasmc¢ portion (for 20 review see: Blunme-Jensen, P.,

and Hunte&m_%éﬁMOM) 355-365; Hubbard, S.R, et al., J. Biol.

Chem 273 (1998) 11987-11990; Zw ck, E., et al . Trends Mol . Med. 8 (2002)

17-23) ener al rosin ophos lation either . sti Iat es the
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domai n or rosi ne-
: can be subd1v1ded into two large famllles, receptor tyrosme kinases (RTKs) and

non-receptor tyrosine kinases (NRTKs). RTKs span the plasma membrane and

contain an extra-cellular domain, which binds ligand, and an intracellular portion,
15 which possesses catalytic activity and regulatory sequences. Most RTKs, like the
hepatocyte growth factor receptor c-met possess a single polypeptide chain and are
monomeric in the absence of ligand. Ligand binding to the extracellular portion of
RTKs, leads to dimerisation of monomeric receptors resulting in
autophosphorylation of specific tyrosine residues in the cytoplasmic portion (for
20 review see: Blume-Jensen, P., and Hunter, T., Nature 411 (2001) 355-365;
' Hubbard, S.R,, et al,, ]. Biol. Chem. 273 (1998) 11987-11990; Zwick, E., et al,,
Trends Mol. Med. 8 (2002) 17-23). In general, tyrosine autophosphorylation either
stimulates the intrinsic catalytic kinase activity of the receptor or generates
recruitment sites for downstream signalling proteins containing phosphotyrosine-
25 recognition domains, such as the Src homology 2 (SH2) domain or the
phosphotyrosine-binding (PTB) domain.

Protein tyrosine kinases play a critical role in intracellular signal transduction
pathways leading to diverse cellular responses such as proliferation, apoptosis and
differentiation . Consequently these enzymes have become primary targets for the
30 development of novel therapeutics designed to block cancer cell proliferation,
metastasis, angiogenesis and promote apoptosis. The strategy that has progressed
farthest in clinical development is the use of monoclonal antibodies to target
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Hepat ocyt e qr ctar al so.known a atter FEact ot , is a
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cancer dev ,
: member of the receptor tyrosine kinase (RTK) family of cell surface molecules.

Hepatocyte growth factor (HGEF), also known as Scatter Factor (SF), is a
multifunctional cytokine that elicits diverse responses in different cells and tissues.
Since its initial discovery and characterisation HGF/SF has been the subject of

20 intense research, particularly regarding its role in cancer development and
progression. Much evidence now points to its role as a regulator of carcinogenesis,
cancer invasion and metastasis (for review see: Herynk, M.H., and Radinsky, R., In
Vivo 14 (2000) 587-596; Jiang, W., et al.,, Crit. Rev. Oncol. Hematol. 29 (1999)
209-248; Longati, P., et al., Curr. Drug Targets 2 (2001) 41-55; Maulik, G,, et al.,

25 CytokineGrowth Factor Rev. 13 (2002) 41-59; Parr, C., and Jiang, W.G., Histol.
Histopathol. 16 (2001) 251-268.

HGF/SF binds to and induces tyrosine phosphorylation of the mature c-met
receptor B chain. Such events are thought to promote binding of intracellular
signalling proteins containing src homology (SH) regions such as PLC-y, Ras-GAP,
30~ PI-3 kinase pp60“™ and the GRB-2 Socs complex to the activated receptor. Each
- SH2-containing protein may activate a different subset of signalling
phosphopeptides thus eliciting different responses within the cell.




progression. Miuch evidence now points to its role as a regu@saiyer 20d6

carci nogenesi s, cancer invasion and netastasis (for review see: Herynk,

M H., and Radinsky, R, In Vivo 14 (2000) 587-596; Jiang, W, et al.,

Crit. Rev. Oncol. Hematol. 29 (1999) 209-248; Longati, P., et al., Curr.
Drug Targets 2 (2001) 41-55; Maulik, .@., et al., 25 CytokineG owh Fact or
Rev. 13 (2002) 41-59; Parr, C, and Jiang, WG, Hi stol. Hi stopathol. 16
(2001) 251-268. HGF/ SF binds to and induces tyrosine phosphorylation of the
mat ur e c-riemet megapons have haém webdeiscribed nins hereditarp cunghspdradip rianmire  bi ndi ng

of intrac o3} i I C LA . 0 regi ons
such as P%&b ?/!w 1;:;1 §]Gg\‘dlg,ah\b*}i(gai%Iam’:i% ‘?{3?% ggfgl @gﬁ%gﬂegﬂg)r‘{ %Irﬁt&h gﬁ%%ﬂ%@? corrgl ex
to the acticpapesfulascansinoma, metastatichead arhpegkisamemepsrelicarcingmascaid/at e a

- di fferent gasthis eincef. Ghd & dldoWrer-RRNSREP REBShARN - irhdIBeell g Ednder sHd T er ent
responses m&ghlﬁ the cell. 17 OC:]IE obergﬁOOG -3 C et rrut%J ons have been
wel | 2 descrMBed® r}uﬁérc'élﬁ‘fefa‘r"'és’dﬁ reaihy IR ARGt lsa POy $ince Caet ar ci nomas

~and have lpperrs applayed impootaat rcla ic ancegenesihof dlvadety diepmions; ebtivhar
car.ci noma,; taf G- u cel.l [.Ci s, and gastric
cancer . C??rli{a@{&?g a %%I%S%S < Z@(%? }@%?@n%b”g}?apﬁghf%a geggﬁ% BRcancer and
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tunors, variou i nhihitjon sirategi es have been enpl oyed.to
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15 = derivatives of 2—(2,6-dichlorophenyl)—4—phenyl—5-(pyridin-4yl)-1H—imidazole

(examples 5, 6 and 55). However they show unfavorable cytochrome P450
_ interactions and alsp some undesirable physical properties like low bioavailability.

It has now been found, that the 2-(2,6-dichlorophenyl)-4-phenyl-5-(pyrimidin-
4yl)-1H-imidazoles according to this invention avoid these disadvantages and show

20 improved properties as protein-tyrosine kinase inhibitors.

Summary of the Invention

A first aspect of the present invention provides a compound of the general formula

@




(examples 5, 6 and 55). However they show unfavorabl e cytigaiisyee 260
|nteract @mﬁ%ﬂﬁa|50 sone undesirabl e physical properties |like |ow
bi oavai | abl It has now been found, that the PCT/EP03/03969
2-(2, 6- dlchlorophenyl) 4- phenyl - 5- (pyr|n1d|n- 4yl )-1H i m dazol es accordi ng
to this invention avoid these disadvangt.ages and show 20 inproved
properties as protein-tyrosine kinase inhibitors. Sunmmary of the Invention
A first aspect of the present invention provides a conpound of the general
formula (1) 17 COctober 2006==WO 0/ 087026 PCT/ EP03/03969 -4 ~ ClI N H\
X(~) N~ H-NC wheregj hydr ogen; ORS; SRZ; (SO Rz; (SQ2)R2; or a
group A'-Q A represent? C3-al kylen group; 5 Qis OR; SR2; SORZ;
S2R2; NR3R4; NHCH2CH2NR3R alogen; R is selected fromthe group
consi sting of hydrogen; Cl-C3-8lkyl; allyl; dinethylphosphonyl nethyl;
2, 3-epoxy-1-propyl; (R)-2,3- d|h droxy 1- opyl ;
(S) 2, 3- dlhydroxy I-- op I; 1, d| droxygﬂ propyl 3-
/I, et ho yet hoxynet hyl : 2,2- 10

a grotp A-Q; Q represents
~.rbonyl car boxam de;

e 'I; C - Qﬂ)alkylsulfonyl

di rrethyl 1 3-di oxol\n-4-y met h
C -C2- alkoxy, cyano; \&
-CO NR3R4, C, -C6-al kyl sul fonyl

and | . H““'N

wherein

X  ishydrogen; OR'; SR% (SO)R% (SO2)R% ora group A'-Q;
A" represents a C,-Cs-alkylen group;
5 Q  isOR'; SR’ SOR% SO;R% NR’RY NHCH,CH,NR’R* or halogen;
R s selected from the group consisting of hydrogen; C;-Cs-alkyl; allyl;
dimethylphosphonylmethyl; 2,3-epoxy-1-propyl; (R)-2,3-dihydroxy-1-
- propyl;  (8)-2,3-dihydroxy-1-propyl;  1,3-dihydroxy-2-propyl;  3-
hydroxy-2-hydroxymethyl-1-propyl; 2-methoxyethoxymethyl; 2,2-
10 dimethyl-1,3-dioxolan-4-ylmethyl or a group A'-Q';
Q! represents  C;-Cz-alkoxy; cyano; carboxyl; C-Ce-alkoxycarbonyl;
' carboxamide; -CO-NR’R%; Cy-Cs-alkylsulfanyl; C,-Cs-alkylsulfenyl; C,-
Ce-alkylsulfonyl and
in case that A’ represents an 1,2-ethylen- or 1,3-propylen group, Q' is
15 ' hydroxy or NR’R®;
R s Ci-Ce-alkyl; dimethylphosphonylmethyl; 2,3-epoxy-1-propyl; 2,3-
- dihydroxy-1-propyl; 2,2-dimethyl-1,3-dioxolan-4-ylmethyl or A'-Q';
RLR* are independently selected from the group consisting of hydrogen;
Ci- Ce—a]kyl or
20 together form a 5 to 7 membered, saturated or unsaturated ring,
~optionally substituted by a methyl group and containing one or two
heteroatoms, independently selected from N or O;
Y  ishydrogen or a group A%-R
A’ is C;-Cs-alkylen, which may be optionally substituted by C;-Ce-alkyl;
25 phenyl or by hydroxy; :




in case that A represents an 1, 2-ethylen- or 1,3- propqun(g%aﬂgzoég is 15
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selected fromthe group consisting of'%ydrogen; C -C6-al kyl or 20 together
forma 5 to 7 nenbered, saturated or unsaturated ring, optionally
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t hereof. A se ec the esent invention provides an opt| cal
i somer or tau%‘%ﬁ]gten??() ac%%?@'o?f A5 defi ned above. A third aspect of the

present invention provides a conpound of the general
' and pharmaceutically acceptable salts thereof.

A second aspect of the present invention provides an optical isomer or tautomer of

a compound as defined above.

A third aspect of the present invention provides a compound of the general
formula (IT),

Cl an

wherein

- X, is OR% SR3 (SO)R%; (SO2)R2 or CH»-Q;

Q  represents OR! SR? SOR% SO:R% NR3R4 NH-CH:-CH2NR3R4
or halogen;

R!  is selected from the group consisting of hydrogen; Ci-Cs-alkyl;
allyl; d1methylphosphonylmethyl, (R)-2,3- dlhydroxy 1-propyl;
(S)-2,3- dlhydroxy 1 propyl, 1,3-dihydroxy-2-propyl; 3-hydroxy-
2-hydroxymethyl-1-propyl;  2-methoxyethoxymethyl;  2,2-
dimethyl-1,3-dioxolan-4-ylmethyl; trifluoromethylsulfonyl;
trimethylsilanyl;. triisopropylsilanyl; t-butyldimethylsilanyl;
phenyldimethylsilanyl; 1,3-di-t-butyldimethylsilanyloxy-2-




formula (1), Od HX C1 / (Il) wherein X is OR; SRGctdehs
(SR2)R2 or CH2-Q Qrepresents OR; SR -; SOR2; S02R2; NRgR4;

NH- CH2- CH2ZNR3R4 or hal ogen; R is selected from the group consi sting of
hydrogen; CrCs-al kyl allyl; dinethyPphosphonyl nethyl; (R)-2,

3-di hydr oxy-1-propyl; (S)-2,3-dihydroxy-1-propyl; 1, 3 di hydr oxy- 2- propyl ;
3- hydroxy- 2-hydroxynet hyl - 1- propyl ; 2-nethoxyethoxynethy|; 2, 2-
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2- nor phol i noet hyl orymﬁgbxlm#\ fma 5 to 7 nenbered, satur at ed or
unsat ur at ed .R3, R4 are independently selected from the group consisting of

hydrogen; methyl; ethyl; 2-morpholinocethyl or

together form a 5 to 7 membered, saturated or unsaturated

ring, optionally substituted by a methyl group and containing

one or two heteroatoms, independently selected from N or O,

with the proviso, that X = OR! is not OH or O-allyl.

A fourth aspect of the present invention provides a process for the manufacture of

a compound of the genéral formula (VI)
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ring, optionally substituted by a nethyl group and cont aiRigigGohepP0gPr t WO
het er oat ons, i ndependently selected fromNor 0, with the proviso, that X =
OR is not OHor Oallyl. A fourth aspect of the present invention provides
a process for the manufacture of ei5é’o'rrpound of the general formula (VI) Z
OINC iSY, HXdA (M) or (MI) Z ONCO iSN~~HO (MI) 17
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which are obtained by N-deoxygenation of compounds of the general formula (IV)
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whereby said compounds of the general formula (IV) are obtained by reacting a
compound of the general formula (II) as defined in the third aspect with a
compound of the general formula (IIT)

Z
(IID),

and the substituents X and Z having the significance as defined above.

A fifth aspect of the present invention provides a process for the manufacture of a
compound as defined above, characterized by heating a compound of the
general formula (VI) or (VII) as defined in the fourth aspect with an amine

Y-NH: and subsequent isolation of said compound;




conpound of the general fornula (I1) as defined in the thirghigispesis Wth a
conpound of the general fornmula (111) O 113 NZ HORN (I11), and the

substituents X and Z having the si g-\'}_‘i ficance as defined above. A fifth
aspect of the present invention proH®es a process for the nmanufacture of a
conpound as defined above, characterized by heating a conpound of the

general formyl V1) .0 W as defined in the fourth aspect with an am ne
Y- NH2 an&ﬁes%g?gl&‘ﬁf‘éﬁ%xi’?&}(%i iaﬁwas the pignifisapeardlefingd @beber 2006 - 5¢  the
substituents X, Y and Z having the significance as defined above. A sixth

aspect OfA dikih ¥pesstithe Heestint HivadtioM ipieEdss PHPsRssS ok Qhe WG mRRact ure  of
2, 6-di chl ?ro- 3-€¥)d({i§ﬁybenzal dehyde and 2, 6-di chl oro-4- hydroxybenzal dehyde,
char act ePt zed bSiHehlpwer by dnoxpbrmspldshidesct ed 2adi- di cRibohigdpendl or

3, 5 di ChbgapARAOIAMhY e, 3chireiT bANE - (hb OLOYIREL Y of RGO th an ester

or am de of form c acid and the deprdtection an ion- of "said
conpound€éichlerepheant pr ddptichlormhend pitk selithinmiese, oHoped by desctanpr ocess f or

the manyf@ciHiReL ' r Q- xynet hyl. benzal dehyde .an

-2, 6-di chl or o- 4- ﬁy%irr%%gir?g‘%fﬁy ‘@%%%%%éﬁ@hge,epﬁ%s&é%} %9‘??8@%9 of ﬁ%‘grret allation
of pr ot ecuegbudd4- di chl or obenzyl al cohol or 3,5-dichl orobenzyl alcohol with
a lithiumbase, followed by reaction with an ester or amde of formc

‘acid, depraqg I on. W kb[a acid or.a fluorine.salt and the isolation of
sai d corrpoun‘%gﬂjl AnSp\eQ:C%h fn ﬁées 2¢ e"gf “W?ELIB? eglé)r‘ﬂds EndeREIEH JPovilBes a -
conposi t menufacturt aif 1#, Grdichlorc Gripakiogy e heibbh Rode1iae e dan d- disiigdo- Adj uvants. A
~ninth aspegt of rhhﬁ) Br&s nt.invention (P{)ovi des a_ pharnaceuti cal

conposi t POR Y methylbenzaldehyde, characterized by the metallation of protected 2,4-

dichlorobenzyl alcohol or 3,5-dichlorobenzyl alcohol with a lithium base,

followed by reaction with an ester or amide of formic acid, deprotection with an

acid or a fluorine salt and the isolation of said compounds.

An eighth aspect of the present invention provides a composition, containing a

compound as defined above and usual adjuvants.

A ninth aspect of the present invention provides a pharmaceutical composition,
containing a compound as defined above as the active ingredient and usual

pharmaceutical adjuvants.

A tenth aspect of the present invention provides the use of a compound as
defined above in the production of a medicament for the treatment of diseases,

which are mediated by c-met kinase.

An eleventh aspect of the present invention provides the use of a compound as

defined above in the production of a medicament for the treatment of cancer.

It was surprisingly found that the pharmaceutical and anti-tumorigenic activities,
due to the c-met inhibition of the compounds according to this invention are
especially provided by the presence of a 2,6-dichlorophenyl residue in 2-position of

the imidazole ring.




contai ning a conpound as defined above as the active ingrigd@sder2igs usual
phar maceuti cal adjuvants. A tenth aspect of the present invention provides
the use of a conpound as defined alggve in the production of a nedi canent
for the treatnment of diseases, which are nediated by c-net kinase. An

el eventh aspect of the present invention provides the use of a conpound as
defi ned above in the production of a nedicanent for the treatnent of
cancer. It was surprisingly found that the pharmaceutical and

anti-tuno actlvltl- due to the c-nmet inhibition of the conpounds
accordi ng feesenphion. ol tl-‘»*peC|aIIy provided by the presence of a
2, 6-di chl orophenyl residue in 2-position of the inidazole ring. 17 Cctober

2006 5d SGr tlon of the.ln i yefersred G |.kyl groups
wth rogarhestEt-CetbhBIoRS it feagap YOIk RO Y AT S syl o

Pr ef er r edaisl popyhl koxy groups with regard to Q, Rand Z are nethoxy,

et hoxy or - isopropyloxy. Preferred ring systems, formed by R3 and R4

t oget her represent 1-pyrrolidinyl- pi perj di no-, norpholino- or

4- et hy| pPyséeeed Gi-Es omgéqtmsaﬁﬂyrexarfl ) Q@m%gmﬂw@mmor

- CH2- CH2- fsbpropyRigr ably X = -OA -Q is -0 CH2- CH2- O, - O CH2- COOH or
-O-CH2-CN. Preferred groups for Y = A2-R are 2-hydroxyethyl;

3- hydr oxypropyl, 2- methoxyethyl; 3-nethoxypropyl;

Eg g ﬁ dPn‘ef«irwmflg spstany,| forta& b b183 dit.hRdrt eﬁh;e e@fthLF ohdm lbc ]
y r oxyhbut. r phol i noet hy t ober
2006 v\od%‘%?%@% é“?*@%”&%bé%%’a’é‘éé’y %‘3 ?ﬁi’?p‘n% i nopr opyl (CHZ) 3COOH;
2- (4- met hyl pi perazi n-1-yl)ethyl; 3-Hydroxy-
Preferably X = A'-Q represents —-CH,OH or ~CH;-CH,-OH.

Preferably X = —0-A'-Q' is -O-CH,-CH,-OH; —~0-CH,-COOH or ~O-CH,-CN.

Preferred groups for Y = AR are 2-hydroxyethyl; 3-hydroxypropyl, 2-
methoxyethyl; 3-methoxypropyl; (R)-2,3-dihydroxy-1-propyl; (S)-2,3-dihydroxy-
1-propyl; (R)-3-hydroxybutyl; (S)-3-hydroxybutyl; 2-morpholinoethyl; 3-




, 2-di met hyl propyl ; 3-hydroxy-1-phenyl propyl; 3-tert- butyb@y&}epy(y%

anm noe m nopr opyl ;  4-am nobutyl; 2 (N, N- di net hyl am no) et hyl ;

(N, I\l-dm‘{jf?y?oé no)propyl : 5 3-(pyrrolidin-1-yl)propyP %W

CH2) 2CO0H; CH( C2H5) COOH; (CHZ)BOOOC(CHB)B (CHZ)2 N- COOC( CH3) 3;

CH2) 3- N- COOC(CH3) 3; (CH2) 2- O (CH2) 26N(CH3) 2; (CH2) 2- 0- (CH2) 2- NH2;

CH2) 2-S- (CH2) 2- N(CH3) 2; (CH2)2-S- (CH2) 3-N(CH3)2; (CH2) 3-S-(CH2) 2- N(CH3) 2;
CH2) 3-S-(CH2) 3-N(CH3) 2; (1,2,4- triazol-1-yl)ethyl;

3-(1, 2, 4- tmcbrphollind‘prtypﬂ,pI(GHylaCODI-I;I—laL(@tgﬁathy@iﬁekamf-ilﬂve),ethyhl s+Hydoxyr om ne or
i odi ne. Pref %ﬂw ﬁ,d substituent X is located in the 4-position of the
phenyl ri n er'eas’ ' Said substituent Z is preferably located in the 3- or
4-posi ti oR: y|d|ro;1g -Fehenydprap s %éﬁﬁkbu@m@hﬂa %amqethyﬂ,ed amampprcmyb group, Z

is prefer ﬁlbalrh{mb I’EdquN thﬁnﬁth)ﬂ%?ﬁlhb) 15 FRpeaiak gﬁa EH% o
e Ry S Srtt! iy 5@135260”5 foi SCRIGHBIOGOR or ;-

| oro;
4-chl oro; (Glfll@}sﬁ@@C(EHs%dQCPB}zeIﬂWC{Cﬁa)@‘E€¢I@29y-m®CtnDW(CHs)3, (CH>),-

?reg ﬁylrrgtngpc() @ﬁgf fgbg% (é#%% C\)Aﬁcgf? Bb?%ﬁ?fz%“ﬁ;ﬁg)&ﬁ@i]% g(aﬂ@%ﬁal ogen;
met hoxy; (@ b R&1s)ai 3-514%)2@4631633;4 (CHpbSx(CH- D EHx)y: (D2de

especi al | Yné%ﬁi-%f)é@lgl 3I(¢ 2(42{}];@31031%1 Qlfo E,pe general formula (1), wherein X
i s hydr ogen; O 02) a group CH2-Q Qis OH NR3R4 or

NHCH2CH2NR3R4; R is selected fron1the group consisting of , hydrogen; 25
di gt hy| pMakgee BylusEh8ythlor(id) brdminélbfvdidexy- | - propyl; (S)-2, 3-
di hydr oxy-1 - propyl ; 1,3-d|hydroxy-2-propyl 3- hydr oxy- 2-

|
hydr oxynmet,hyl -l.- pr.opyl ;. 2- net. xeho
di oxol an- g%?’ﬁ@fﬁ?ﬁ?g%mﬁwﬁggdgl%ﬁ&% Bé‘r"é‘ééﬁl?"spoléf: I%I reaet hyl en or
pr opylt ﬁnt gridunbstiknQZ ispefaibly l@@téaomythe SappaxRita; If ZQepR3tms and in
case tha

2
2-
3-
(
(
(
(

benzyloxy or a substituted benzyloxy group, Z is preferably located in the 3-

position.

15 Especially preferred are compounds of the general formula (I} and
pharmaceutically acceptable salts thereof, wherein Z is selected from the group
consisting of 3-chloro; 4-chloro; 3-bromo; 3-iodo; 3-ethynyl; 3-methoxymethoxy;
3-(2-methoxyethoxy)methyloxy; 3-methylthio; 3-ethoxymethoxy; 3,4-
methylendioxy or 3-benzyloxy which is optionally substituted by halogen; methoxy;

20 cyano; nitro; methylendioxy; carboxy or ethoxy.

Also especially preferred are compounds of the general formula (I), wherein

X  ishydrogen; OR'; (SO)CHj; (802)CHs3; or a group CH;-Q;
| Q is OH; NR'R* or NHCH,CH,NR’R’;
R' is selected from the group  consisting of  hydrogen;
- 25 dimethylphosphonylmethyl;  (R)-2,3-dihydroxy-1-propyl;  (S)-2,3-
' dihydroxy-1-propyi; 1,3-dihydroxy-2-propyl; 3-hydroxy-2-
hydroxymethyl-1-propyl; 2- methoxyethoxymethyl 2,2-dimethyl-1,3-
dioxolan-4-ylmethyl or a group A'-Q";
A'  represents a methylen, ethylen or propylen group;
30 Q' s cyano; carboxyl; carboxamide; -CO-NRR* and in case that A’
- represents an 1,2-ethylen- or 1,3-propylen group, also can be hydroxy
or NR’R*;




represents an 1, 2-ethylen- or 1, 3-propylen group, also cqn(hﬁﬁgygm%xy or

- NR3R4 ; %Qg 2006 WD 03/ 087026 PCT/ EP03/ 03969 -7 R3, are
|ndependeﬁyﬁ@ ected fromthe group consisting of hydr@@gﬂ“myﬁﬁﬁ%yl

et hyl, 2-norpholinoethyl or together forma 5 to 7 nenbered, saturated or

unsat ur at ed ring, optionally substitegted by a nethyl group and containing

one or two 5 heteroatons, independently selected fromN or O; Y represents

2- hydr oxyet hyl ;. 3- hydroxypropyl 2- met hoxyet hyl ; 3- met hoxypropyl ;

(R -2, 3-di hydmxfjl I -aper uﬁ;pend(eﬁbly Rele:tell Frypdy th)é)grbu[pt&&}’dnn of hﬁdro gen,

(R -3- hydroxybuty tﬁ%Qyﬂ{ &H&%#W - Hydr oxy- 2, 2- dlnet yl propyl ; 2-
nor phol i noet hyl ; hol'I nbpr opy -(4- nethylplpera2|n 1- yI)ethyI

3- hydr oxy- 1- phenW&? yiormoa aﬁm’tmd’emmbereﬂ, emtmgtpdapybnsaﬂurandnnbgjt yl;

g EN N gi et Eyll a”bgﬁ&ﬁi]l?Ydubsutﬁte(il\b)J\'a% %ﬂ& %ﬁ%w\e B 15) coo

D 2-0-(CH2) 2 { %ﬁ%%%lﬁ%%ﬂﬁ%@% lp or CH2) 2- S- (CH2) 2- N( CHB) 2;
Eaggg g (Ygglz-ﬁép%ed&l@l-l?»)ﬂhydrﬁk& t d f rGEﬁ) 2 @fmetho ethyl 3-

ed.fro onsi sti

3-chloro; h%ord‘%%) ﬁg EQSEIJ&H%; X3P X}nyfs)g%%@tl’ﬁa ﬁJ:' Fﬂig’
- 3-benzyl oxy \N(Rbh-h}'drazmbuwha(ﬁ)?ls'dmbum e Hytsoxiyed, > dimmethylpopel \2- cyan
nitro; methyl .boxy or et hoxy 20 with said substituent X being
| ocgted in th f the hen ring, and pharnaceutlcally

accept abl e sa T@OIPE‘@L%‘EWOP so &§ ga,q plyemfbvk)@hyare 3-duigeoards of the
gener al forrruphedylgmpymereln X is hydrogen; OR; (SOCH3; (S02)CH3; or a

group CH2-Q 9 ammg]élyl If::'}):g'amlnglrarolgl);icq-amlnog?’tyl 2-(N,N-dimethylamino)ethyl;
3-(N,N-dimethylamino)propyl;  3-(pyrrolidin-1-yl)propyl; CH,COOH;
(CH2);COOH;  (CH2);COOH; CH(C,Hs)COOH; (CH,),-O-(CHz)z-
15 N(CH3);  (CH2)2-O-(CH3)>-NHz (CH,)-5-(CH,)-N(CHj)s (CH,)z-S-
(CHz)3-N(CH3)z; (CH3)3-5-(CH;);-N(CHs); or (CH,)s5-5-(CH,)s-N(CH3);
Z  isselected from the group consisting of 3-chloro; 4-chloro; 3-bromo; 3-iodo;
3-ethynyl; 3-methoxymethoxy or 3-benzyloxy which is optionally substituted
by halogen; methoxy; cyano; nitro; methylendioxy; carboxy or ethoxy;

20 with said substituent X being located in the 4-position of the phenyl ring, and
pharmaceutically acceptable salts thereof.

Also especially preferred are compounds of the general formula (1), wherein

X is hydrogen; OR'; (SO)CH3; (SO,)CH3; or a group CH»-Q;
Q  is OH; NR’R or NHCH,CH,NRR

25 : ‘R' is selected from the group consisting of hydrogen;
' - dimethylphosphonylmethyl;  (R)-2,3-dihydroxy-1-propyl;  (S)-2,3-
dihydroxy-1-propyl; 1,3-dihydroxy-2-propyl; 3-hydroxy-2-
hydroxymethyl-1-propyl; 2-methoxyethoxymethyl or
a group A'-Q};
30 A'  represents a methylen, ethylen or propylen group;

Q' represents cyano, carboxyl and in case that A' represents an 1,2-
ethylen- or 1,3-propylen group, also can be hydroxy or NR’R%;

R’ R* are independently selected from the group consisting of hydrogen,
methyl, ethyl or together form a 5 to 7 membered, saturated or




25 R is selected fromthe g; oup3cgnrs]| 3t| ng Iof hydrIC)ge?S)wzoc?Eoberz()%

di met hyl gho Irrethyl (R -2 I hydr oxy-| - propy -

di hydrgx ‘%(pﬂgg"ﬁé 3- di hydr oxy- 2-propyl ; 3-hydroxy- 2- PCT/EP03/03969

hydr oxynet hyl -1 - pr opyl; 2- met hoxyet hoxymnet hyI or a group A-Q@; 30 A
represents a nethylen, ethylen or progylen group; Q represents cyano,
carboxyl and in case that A" represents an 1,2- ethylen- or 1,3-propylen
group, also can be hydroxy or NR3R4; R3, R4 are |ndependently sel ected from

the group consi st |mngatmfatehﬂyahrn(ggeupmmg%,t6 h;ylbstltﬁfe?)ég y O rhagcgt Qgg}sg 5 t8 o7
nber ed, saturat -
Hﬁsat urated ring, %g ]%é?%/ Rg ‘fztf{?taaoénﬁbymgf Cgeﬁ Ysﬂ?% ®ont ai ni ng

one or two heterozﬁaom; i ndependently selected fromN or 0 Yis

i ot oy - ot ﬁh’“”‘g"y@““!‘”’"@‘?nﬁ’e"?ﬁ)"#’?‘ iy ﬁ‘éﬁ%&% BpAh s> > °
rrety | pi peraz@%wf/lr?ﬁy)' 'PFBRY mbelingethyls - adrimesp romrl(sz—
di et hy! am noetdylbipediro Mdhﬂ?t L ARinaethpr: ODBLanQiho pa T ok |

yl) propyl ; | cte M ons -.chl ;_ 4 -chl oro;
3-brono; 3- |0(§l§m§tﬁ{]8 3? ;}5 %?f& &Yiﬂ%{‘ S’/P r°¥3 e(HEr§ Ywhich is
optionally suthPrQPud,ed by hal ogen; nethoxy or cyano Wi 'Ejh SEI d subs% ! tu?alnt
X being | gcat 4 QQEQ n pharaceutical ly
acce tgbl gcsaﬁjss?let&ﬁzeiiﬁ?o ﬂfé%blk?b&%hsi%hn g’??e are Ql%(’ioab OUNH Y%t he _

gentt al  f or muPzetiymyl; 3zmeth Wft he non-liniting exarrpl es HL.1.1 till
HL7.3.5 and pBdjenpderiwitieh IsbpasraRsabittuRa by haloklE Miloxy or cyano;

with said substituent X being located in the 4-position of the phenyl ring, and
pharmaceutically acceptable salts thereof.

15 Most preferred are the compounds of the general formula (I), as defined by the
non-limiting examples H1.1.1 till H17.3.5 and pharmaceutically acceptable salts
thereof.

Formula (I) represents 2-(2,6-dichlorophenyl)-4-phenyl-5-(4-pyrimidinyl)-1H-

irnidazoles which are the tautomers of 2-(2,6-dichlorophenyl)-5-phenyl-4-(4-
20 pyrimidinyl)-1H-imidazoles. Both tautomers represent the same structure, their
| . nomenclature may be used interchangeably and both tautomers are part of the

invention. The compounds of the present invention may contain one or more

chiral centers and may occur as racemates, racemic mixtures, and as individual

diastereomers, with all possible isomers, including optical isomers, being included
25 within the scope of the present invention.

Compounds of the general formula (I) can be prepared by reacting a compound of

the general formula (VI) or (VII) with an amine Y-NH,, wherein X, Y and Z have

the significance as defined herein before, at a temperature in the range of 80 to

- 180°C and subsequent isolation of said compound. Preferably stoichiometric

30,  amounts or an excess of said amines are used. The reaction can be performed

-without solvent or in a solvent like dioxane, dimethoxyethane, N-
methylpyrrolidone or toluene.




Formul a (1) represents 17 October 2006

2- (2, 6-d] rophenyl ) - 4- phenyl -5- (4-pyri mdinyl)-1H i m dazol es which are
t he taut '#32082&62- (2, 6-di chl or ophenyl ) - 5- phenyl - 4- (4- 2®CT/EP03/0396%

pyri mdinyl)-1Him dazoles. Both tautomers represent the same structure,
their nonenclature may be used interchangeably and both tautoners are part
of the invention. The conpounds of the present invention may contain one
or nore chiral centgrs and may occur as racenates, racem c m xtures, and
as individual = diasgéreoners, with all possible isoners,Zincluding optical

i somers, being f ded 25 within the scope of thsg Bsent invention.
Conmpounds of th&\g€ formula (1) can be preparag by/ reacting a conpound
of the gengnal for N ) (VI1) with an anj ne Y=RK erein X, Y and
Z have the Bignificance|ps d¢fined herein be&o“ , at a tgenpg e in the
range of 80-% psaguent isolo}tiondﬁs saiNl_camouhd.
st oi chi onetri cif exxess of said am pes\re Hsed.
reacti on can b M itout sol vent or in alsokvent '|ikg xan)é,
di met hoxyet hane, rrolidone or toluene. 177 Cctoberg

A
N- et h@py
03/ 087026 PCT/EPQ3/ 03969 -9 ZZ ONI SNI NI oz YHXor /SYNHI X

~I N/ / d d I VIl "Y-N-2, heat 1 neat or wthVHol vent Conmpounds of
the general formula (VI) and (VII) can be obtained by oxidation of
Y-NH,, heat

= l

neat or with solvent

'Compounds of the general formula (VI) and (VII) can be obtained by oxidation of
the sulfide group of the thioethers, described by the general formula (V). To obtain

5 the sulfoxides of the general formula (VI) the oxidation is preferably carried out by
using 3-chloroperbenzoic acid. For the synthesis of the sulfones of the general
formula (VII} oxone™ is preferably used.

The thioethers of the general formula (V)

z
B
20R "
| H X
N =
Cl
10 can be obtained by N-deoxygenation of compounds of the general formula (IV).

< This reaction is preferably carried out using ethyl bromoacetate in the presence of
triethylamine (Chem. Pharm. Bull. 1981, 29, 3145). Alternatively, this reduction
can be achieved by the use of triethylphosphite in dimethylformamide.

A compound of the general formula (IV) can be obtained by reacting a compound
15 of the general formula (III) with a compound of the general formula (II), wherein




the sul fide group of the thioethers, described by the gener@ic.deprtad a (V).
To obtaiﬂ, @0&?% sul f oxi des of the general formula (VI) the oxidation is
preferab >9 Pr%8d out by using 3-chl oroperbenzoic aci d. PEIERHEIEY nt hesi s
of the sulfones of the general formula (VII) oxoneTMis preferably used.
The thioethers of the general formulggyy) ZN1 SN~V N/ H/ XC 10
can be obtai ned by N-deoxygenation of conpounds of the general fornula
(I'V). This reaction is preferably carried out using ethyl bronopacetate in
t he pr eserle sobstitaerite ¥ whdnZ rtevé Ghesigrithante aBuldfined IRdeint’fore 3TAR) -

Al ternati | S, j : be achieved.by the use of .

triethyl p\rﬁgajggﬁ?yeu ‘?brl{l d%@ﬁ% ’Sﬁ’ﬁ‘gﬁa lé’.caweéioor‘fg&ﬁ'ﬁ P5?Se{“f?e°f8m%‘?‘5?’ fornul a
(1V) can Mengmethedsivhich arekaewn dorotbermbdalydes. 15 of the general fornul a
(I1r1) with a conpound of the general formula (I1), wherein 17 Cctober 2006
WO 03/ 087026 PCT/ EP03/03969 -10 the substituents X and Z have the

si gni fi canceQas dgff i ned her ei nbeftig#e.\Thi sQ reaction is a condensation and
is preferabl ied out in the presgnce gf amoni a, using nethods which
are known al dehydes.S@’&‘N i NH40AC XNH,Odq /| Z

CH3COOH X G y4
‘ _N CH,COOH
Ci HO
i 1]
Y4
T
0 T
I / | X
N. .~ HO /
Cl
5 A further embodiment of the invention is the use of a compound of the general

formula (IT), wherein the substituent X has the significance as defined hereinbefore,

for the manufacture of a compound of the general formula (I) as described in the
above-mentioned process.

A further embodiment of the invention is a compound of the general formula {II),

O |

10 Cl (1)
wherein

X  is OR'; SR% (SO)R%; (SO2)R? or CH,-Q;




SYNN X1V NHO)C 5 A further embodi ment of the inventizQiie bhgs use of

a corrpougg general formula (11), wherein the substituent X has the
signific 0§ Ogioggefl ned hereinbefore, for the manufact uPETEPOHIR6hpound of

the general fornula (1) as described in the above-nentioned process. A
further enbodi ment of the invention ig a conpound of the general fornula
(rry, O1HX Ca / 10 (I'l) wherein Xis OR; SR2; (SOR2; (S02)R2 or
CH2-Q 17 Cctober 2006 WD 03/087026 PCT/EP03/03969 -11 Q represents OR;

SR SOR2: S02R2; QNR3RépreddksaDR’; GRENGORA SR’ NRARFP INH R Hj-SHERR&E! ed from

3?&?%’?&8?3%%: ot %PQ‘S?‘%’QE” di hydroxy>1 -propyl: 5
(S)-2, 3-di hydroxyR -pFSO cted]frgmithin yatowpx gomsissing pofl hydsegens CpsGs-alkyl;

S et orol e f‘ﬁgi By K Zaypry - prop
tringthylsilanyl; tri { 0% E‘W oXvakrpropyls. WY&F%‘(%PF&’M dnbydroxy
phenyl di net hyl si | anyl 2- hiydBo th}ﬁ)-qtpi-bfymet vinetHoseth @:&Srl‘né%h 0 przo;pyl o
2 ;r gﬂ;ykdl_ ge',[ hyl'sil agyl %}’1 123 dloxotjan dfmn%yqyl st té}ﬁyulo rs?;‘ﬁylst).{lfonyl propy
trimethylsilanyl;  triisopropylsilanyl;  t-butyldimethylsilanyl;
phenyldimethylsilanyl; 1,3-di-t-butyldimethylsilanyloxy-2-
10 propyl; 3-t-butyldimethylsilanyloxy-2-t-
- butyldimethylsilanyloxymethyl-1-propyl or a group A’-Q';
A'  representsa methylen, ethylen or propylen group;
Q' means cyano; carboxyl; COOCH3; COOCH,CHs;
R* is C;-Csalkyl; CH,-COO-CH,-CHs; dimethylphosphonylmethyl;
15 2,3-epoxy-1-propyl; 2,3-dihydroxy-1-propyl; 2-hydroxy-1-ethyl;
2,2-dimethyl-1,3-dioxolan-4-ylmethyl or A>-Q%;
RLR'  are independently selected from the group consisting of
hydrogen; methyl; ethyl; 2-morpholinoethyl or
together form a 5 to 7. membered, saturated or unsaturated ring,
20 : optionally substituted by a methyl group and containing one or
two heteroatoms, independently selected from N or O,

with the proviso, that X = OR' is not OH or O-allyl.
25 Preferably said substituent X is located in the 4-position of the phenyl ring.

2,6-dichlorobenzaldehydes are valuable intermediates for the manufacture of the
compounds of the general formula (I) according to the invention. 2,6-dichloro-3-
hydroxybenzaldehyde and 2,6-dichloro-4-hydroxybenzaldehyde are known from
the state of the art. The 2,6-dichloro-3-hydroxybenzaldehyde has been synthesized
30 from
3-hydroxybenzaldehyde (Eur. J. Med. Chem. 1993, 28, 103-115), but this requires
the use of highly toxic chlorine gas and leads to side products because of
overoxidation. The procedure disclosed in this invention (example A2) avoids these
disadvantages. 2,6-dichloro-4-hydroxybenzaldehyde can be prepared from 3,5-
.35 dichlorophenol by either a Reimer-Tiemann reaction {J. Med. Chem. 1988, 31, 72-
83) or by a bromination/Grignard sequence (WO 01/44154). The Reimer-Tiemann




A" represents a nethylen, ethylen or propylen group; Ql |AR§:SHE YA :

car boxyl ; 4 i COOCH2CH3; R2 is G -C6-al kyl; CH2- COO- CH2- CH3,;

di met hyl B‘hos Vinmethyl; 15 2, 3-epoxy-|-propyl; 2,3-di BAESR3/0396Dr opyl ;

2- hydroxy-1-ethyl; 2,2-di methyl -1, 3-di oxol an-4-yl methyl or A'-Q; R3, R4
are independently selected fromthe g{oup consisting of hydrogen; nethyl;
et hyl; 2-norpholinoethyl or together forma 5 to 7 nenbered, saturated or

unsaturated ring, 20 optionally substituted by a nmethyl group and

cont ai ni ngrowrdur does \wot hlbvw ranadcoiBmid pepatitionl duesol wef B el or 0,

daliylp .
w th the pegavi t = 1 S..NQ rOallyl. .25 Preferably said
subst i tue%t/ai(u?%dfj%%gf é% ir%cgfﬁfg 'Z‘c’-_ep%fts ft?f;{fboﬁo_%? cf‘ﬂ%fg pgﬁgﬁﬁuarl if ?glcal
2, 6-di chl éﬁsmfeﬁh&pﬂ@hﬁae@a:ﬁ@ﬂoalutafll)bmmmmrrfﬁmggaebseﬁmnck heguinen af gﬁt ure of
th co i : : C [ ] .
R e e i LA
ar e known ' hlonometiay g@eég)é]eﬂ{eﬁg) protect thegphenol. In addltllon, the total yield is
2, 6-di chl only-ie%]ydroxy?enzal dehK/gg h?:ﬁ beegggént ggm igg ﬁg) f rgn][ hi s
3- hydr oxybenzal dehyde (Eur. J. . em , , - , bu
reqﬁi res the use of highly toxic chlorine gas and |eads to Si de products
because oflhisdpeansion gaovides. anTimprpvalpouese fahi the noswéiciure bR $-dichlemt i on

. (exanpl e ' Qﬁ,ﬁfe | 58C > . . .
(2, S oy Sy %‘;’,ﬁ’r&a}% benz%ﬁd%ﬁ%@%@%@%%%‘%bﬁé‘%ﬁd}@%ﬁr s progess is
di chl or opFteAteniied e by héhe amefallaian Tofc paplected aedi dichlomophreal. o€hds 1988, 31,

72-183)  odichlorepHenoiviti biliohii e B&B,%%ﬁ&%%%&én%&%é#%%@é%mﬁﬁf or ocedur e

oes ot FTBWAGH Ao PIEGion 6P AR B EHEopBIpmHe vk s (< 4%
in addi t i bthjurhHerse dsjunethyllithdemo in-bityidd o), Feebustikhih st-baylittings ol ogi cal
eour T s i ERopMRRE o Oiaiufh * BRI, O Peferf 145" CC
‘butyllithium. An appropriate solvent is diethyl ether, tetrahydrofurane or 1,2-
15 dimethoxyethane, preferred is tetrahydrofurane. The metallation step is performed
at ~100°C to —60°C, preferably at —80°C to ~70°C. Suitable protecting groups are

triisopropylsilanyl, t-butyldimethylsilanyl or phenyldimethylsilanyl, prefered is

triiso-propylsilanyl. Suitable derivatives of formic acid are methyl formate,
ethylformate, ~dimethylformamide or N-formylpiperidine, preferred is
20 dimethylformamide. This procedure can also be applied for the manufacture of 2,6-
dichloro-3-hydroxymethylbenzaldehyde and 2,6-dichloro-4-
hydroxymethylbenzaldehyde according to this invention.

The term “pharmaceutically acceptable salt” as used herein before refers to
conventional acid-addition salts or base-addition salts that retain the biological
25 effectiveness and properties of the compounds of formula (I) and are formed from
suitable non-toxic organic or inorganic acids or organic or inorganic bases. Sample
acid-addition salts include those derived from inorganic acids such as hydrochloric
acid, hydrobromic acid, hydroiodic acid, sulfuric acid, sulfamic acid, phosphoric
acid and nitric acid, and those derived from organic acids such as p-toluenesulfonic
30 acid, salicylic acid, methanesulfonic acid, oxalic acid, succinic acid, citric acid, malic
acid, lactic acid, fumaric acid, and the like. Sample base-addition salts include
those derived from ammonium, potassium, sodium and, quaternary ammonium
hydroxides, such as for example, tetramethylammonium hydroxide. The chemical
modification of a pharmaceutical compound (i.e, a drug) into a salt is a technique
35 well known to pharmaceutical chemists to obtain improved physical and chemical




steps totally, including stoichionmetric brom nation wth {Bre &1)&? ghsl the
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aci d, sal lcm/be asal; ifeh, exariplgne sudH emsrsafsf ehbl@ Aohed Agh1éks &'d%&: ﬁ& ag' d, |
anpl e
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and, quat e¢geeable GilEWadiesifats, semi-solid and liquid polyols and the like. Depending on

the nature of the active substance no carriers are, however, usually required in the

case of soft gelatine capsules. Suitable carriers for the production of solutions and
syrups are, for example, water, polyols, glycerol, vegetable oil and the like. Suitable
20 carriers for suppositories are, for example, natural or hardened oils, waxes, fats,

- semi-liquid or liguid polyols and the like.

- The pharmaceutical preparations can, moreover, contain preservatives, solubilizers,
stabilizers, wetting agents, emulsifiers, sweeteners, colorants, flavorants, salts for
varying the osmotic pressure, buffers, masking agents or antioxidants. They can

25 also contain still other therapeutically valuable substances.

Medicaments containing 2 compound of formula (I) or a pharmaceutically
acceptable salt thereof and a therapeutically inert carrier are also an object of the
present invention, as is a process for their production, which comprises bringing
one or more compounds of formula (I) and/or pharmaceutically acceptable salts
30 “and, if desired, one or more other therapeutically valuable substances into a

galenical administration form together with one or more therapeutically inert
carriers.




hydr oxi des, such as for exanple, tetranmethyl ammoni um hydnexy&sher 2685

chem cal gﬂﬁfrcatron of a pharmaceutical conpound (i.e., a drug) into a
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i mproved physical and chem cal 17 October 2006 WD 03/087026 PCT/ EP03/ 03969
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can, noreover, contain preservatives, solubilizers, stabilizers, wetting

agents, emﬁl sfrfrers sweet eners, colorants, fIavorants salts for
: -~ ~The following 'examples and preparations illustrate the invention but are not

15 intended to limit its scope.

Examples

A Synthesis of substituted 2,6-dichlorobenzaldehydes

20 Example Al
2,6-dichloro-4-hydroxybenzaldehyde (A1)

Preparation of 3,5-dichlorotriisopropylsilyloxybenzene (A1.1)

To a stirred solution of 4.08 g (25 mmol) 3,5-dichlorophenol and 6.70 g (62.5
~mmol) 2,6-lutidine in 75 ml dry CH,Cl, 9.96 g (32.5 mmol) triisopropylsilyltriflate
.+ 25 wasadded at 0°C and the mixture was stirred for 2 hours at this temperature, After
hydrolysis with water (15 ml) the organic layer was washed with saturated NaCl,
dried over MgSO4 and evaporated to dryness. Chromatography of the crude
product on SiGel using iso-hexane as eluent returned Al.1 as a colorless oil in
quantitative yield.

230 IH-NMR (250 MHz, CDCl;) 8 = 1.03-1.15 (m, 18 H, CH,); 1.16-1.35 (m, 3 H CH);
6.73-6.80 (m, 2 H, CHayom.); 6.92-6.98 (m, 1 H, CHrom )




varying the osnotic pressure, buffers, masking agents or @anhdigpe d66d s- They
can 25 Oﬁ%(%ﬁﬁtain still other therapeutically val uabl e substances.

Medi caments “E8hEAi ning a conpound of formula (1) or a phRCHEPERNIEHI |y
acceptabl e salt thereof and a therapeutically inert carrier are also an
object of the present invention, as_ig. a process for their production

whi ch conprises bringing one or nore conpounds of fornula (I) and/or
pharmaceutjcally acceptable salts 30 and, if desired, one or nore other

t her apeut iﬁ%_&@\(ﬁlﬂa\m—h, €DICH) dne ag.7i (UHD); a8.0q@HE)j £1.0, adMeCeL,f at,i on form
t oget her gﬁ%%ap%%re therapeutically inert <carriers. 17 Oct’ober 2006
) I

WO 03/ 087 3969 -14 Because of their activity as tyrosine
ki nase inhibitors, preferably of c-net kinase, conpounds of the general
formul a (|sLaléU!§ val uabl e i ngredi ents of therapeutics aimng at the
treatnment of cancer and ot her diseases that correspond wi th enhanced
expression of the c-net receptor or related kinase receptors. Typically

conpounds To ®folutien @€R0aE 3/5adiBlbabphknoldACk3dt bt ZMRSRAN ¥ &bijodyyactivity

f cemet ki i £.h.. | f, 0.5nM Ther ef d f
compbund SELTAOlE PRy TR ere i sed B PR b aditha MRS and wi I
al so have wag stiwed fjrumtditibriab 3thoars adihid eumlerateguiAftenkydrslysis wadcho 1parti cul ar

e. | f. N i 10
e B SHE Bl s A il R8RSR PSR AT

from about 0.01 | a’ conpound ral

formula EYapogstedyfo drmessol7PUY86 mabany Theotesidue fwas taken rupainepetial athey

accept abl endfltiatddraragh SiGaNS yAl 460 (10sAIAIITH BorRdrENi st ered as singl e
n a

dose or in divided doses and, “i Ition, the upper Timt can al so be
exceeded when.this is found to be indicated. The follow ng exanples and

pr elflar at i Brepardtionsif 26t dichloeo-d+hydrdsybendaldehpde( A19tnd 35-dichieRded to linit its
scope. Ex?rﬁ.%pq'ﬁpylﬁlﬁyﬂl-lp&%lﬁeﬁytde%ﬁ?ﬁs' tuted 2.6-dichl orobenzal dehydes

A solution of n-Buli (2.5 M in hexane, 9.4 ml, 23 mmol) was added to a stirred
solution of 7.49 g (23 mmol) Al.1 in dry THF (30 ml) under nitrogen keeping the
temperature below —67°C. After stirring for 45 minutes at —78°C 2.14 g (29 mmol)
15 dry dimethylformamide was added keeping the temperature below —65°C. The
mixture was allowed to warm up to -10°C. After hydrolysis with NaCl-saturated 2
N HCI (25 ml) the phases were separated and the organic layer was dried over
MgSO, evaporated to dryness. To the residue hexane (20 ml) was added and the
precipitated Al (4.37 g, 23 mmol) was filtered off and washed with hexane (5ml),
20 m.p. 229-230°C.

'H-NMR (250 MHz, DMSO-Dg) & = 6.94 (s, 2 H, CHyrom); 10.25 (s, 1 H, CH=0),
11.46 (s (br), 1 H, OH)

PC-NMR (62.9 MHz, DMSO-Dg) § = 117.0 (CHarom.); 120.7, 137.8, 162.1 (Carom.);
187.2 (CH=0) '

25 A small amount of 2,6-dichloro-4-triisoQropylsﬂxlox_xbénzaldehxde (Al.2) was
: isolated from the iso-hexane mother liquor by column chromatography on SiGel
(iso-hexane/ethyl acetate 20:1).

‘H-NMR (250 MHz, CDCls) 8 = 1.05-1.17 (m, 18 H, CHj); 1.19-1.39 (m, 3 H,
CH); 6.88 (s, 2 H, CHgrom); 1041 (s, 1 H, CH=0) '




20 Exam | peAl 2, 6-di chl or o- 4- hydr oxybenzal dehyde(Al) Pr gpasadiepBocy
3,5-dichlaorotrii sopropyl silyl oxybenzene (Al.1) To a stirred solution of
4.08 g (YQWBTO)Z 3, 5-di chl orophenol and 6.70 g (62.5 nMBCY/EPOBOIR i di ne in
75 mM dry CH2A 2 9.96 g (32.5 mmol) triisopropylsilyltriflate 25 was added
at 0C and the mxture was stirred farjg hours at this tenperature. After
hydrolysis wiwth water (15 m) the organic | ayer was washed with saturated
NaCl, dried over MpSO4 and evaporated to dryness. Chronatography of the

cr:JdeI prdMM&r(ﬁSBGéqu@Dmg;) |Ss=e-1lzgxm§g), ali— 9e(|0lﬁNNR 2;;15285 Mggzl-mag%:))én% as a
col orl ess e =
1.03-1.15 1?!3'9 H@W@P&)ﬂg?bfgﬁl (m 3 HCH); 6.73-6.80 (m 2 H,
CHarom); 6.92-6.98 (m | H CHarom) 17 Cctober 2006 WD 03/087026
PCT/ EPO3/ Q&%@& CH3
1 ectiohd of 3ke W@n&lﬁzhgdljw %%:@ l?e acl%gvea Ig)z(r:lg) sta&g 9 ( )

119.0, 12 rom ﬁ 57.4 a so utlon of
200 g 3, 5PEPE P{?r?fﬁ?ge%gm Hi@H@ menbméumn c:hrmqtoarayhysnmzclz 400

g tr3i sopiSipat (issibeydriesetiiyl atctatvds) tdelethndile @O.Wi thin 1 h and the mixture was
stirred for additional 3 hours at this tenperature. After hydrolysis with
1.0 1 water the organic |layer was washed with saturated NaCl, dried over
MySO4 andScalesipor ated to dryness (70C/ 80 nbar). The residue was taken up in
petrol ether and filtrated through SiGel to yield 360 g (92% Al.1 as

col orl ess, oil Pr eq%ar ation of 2,6-dichloro-4-hydroxybenzal dehyde (Al)

and 2, 6- difetﬂ%’ilﬁlfmoft Pisblot apgfﬁsl.drrx/rmmr@ﬁzranﬁééw@ténfmlza 7Mswl ution of
“n-Buli - (Zh&caMe) Wah@&&é&m&r%:ﬁ‘b enZIse theVRSpaAted HeRwd_8dcr agdy sol ution

of 7.49 g ) r nit en keep| ng the
t enper at uf i5'§I 5v2 IESA% 7]0A¢{]1@8 ‘é]t ;{ tlFlg}"“Z‘Smﬁ‘fenWFSeéé‘gg kepipgthe 1 g (29
nmol0) temperature below —65°C, The mlxture was allowed to warm up to room
temperature overnight. After addition of 700 m! 4 M HCl the mixture was stirred
vigorously for 1 h at room temperure. Then the phases were separated {addition of
solid NaCl may be necessary) and the organic layer was dried over sodium sulphate
: and was reduced in vacuo. Recrystallization of the precipitate from
15 toluene/tetrahydrofurane yielded 154 g (70%) Al.

Example A2
2,6-dichloro-3-hydroxybenzaldehyde (A2)

Preparation of 2,4-dichlorotriisopropylsilyloxybenzene (A2.1)

An analogous reaction to that described in example Al.1, but starting with 2,4-
.20 dichlororphenol gave the title compound as a colorless oil in quantitative yield.

IH-NMR (250 MHz, CDCl;) § = 1.07-1.18 (m, 18 H, CHs); 1.20-1.40 (m, 3 H CH);
- 6.82 (d, 8.8 Hz, 1 H, CH.rom); 7.07 (dd, 8.8 Hz, 2.5 Hz, 1 H, CHa,Om), 7.34 (d, 2.5
Hz, 1 H, CH,omm.)

. C-NMR (62.9 MHz, CDCls) 8 = 13.0 (CH); 18.0 (CH3); 120.8 (CH.rom); 125.9
25 (Carom.); 126.2 {Carom.)s 127.6, 130.1 (CHarom ); 151.0 (Carom.)




15 dry di et hyl f ormam de was added keepi ng the tenperature dghwo®pC. The
m xture S IJ’owed to warmup to -10C. After hydrolysis with
NaCl- sat aqs@a 036 N HCO (25 m) the phases were separ at eBCEFROYHE6Dr gani ¢

| ayer was dried over MSO4 evaporated to dryness. To the residue hexane
(20 M) was added and the precipitatgd Al (4.37 g, 23 mol) was filtered
of f and washed with hexane (Sm), 20 mp.229-230C. 'H NWR (250 MHz,
DMSO-D6) S =6.94 (s, 2 H CHarom); 10.25 (s, 1 H CHO, 11.46 (s (br),
1 H O) Piépaxiion 62,6 divhioroBDNidrédpbelzatdehide (Af)CHarom ); 120.7, 137.8,
162.1 (Carom); 187.2 (CH=O 25 A snall anount of 2

6-di chl oro-4-triisopropylsilyloxybenzal dehyde (Al .2) was isolated fromthe
i so- hexandm@ndahegous ireaction o %@ﬂ desaribéd omexagpleAly bon sBirtieg with A2.1

(i s0- hexanrqd (AC&IRSGind%s Dwhite bR (250 Mz, CDCL3) S = 1.05-1.17 (m
18 H CH3); 1.19-1.39 (m 3 H CH); 6.88 (s, 2 H CHarom);10.41(s,1 H,
CH=0 17 Cctober 2006 WD 03/087026 PCT/EP03/03969 -16 13C-NWR (62.9 Mz,

%13) )S ﬂélg_lv_m (?WMHﬂ,DMSOCb@%S_T) iﬁb-(&,t §5Ha! PR, bl'%;"ﬁ?’;a?%g (d,lﬁ.;%bf?z,lgg-rfbe
rom); (W - | y Xy group

achiééved %}Jg_ﬁg}i‘f"ﬁﬁg@r@da ggffa’g@%de)’ E%?%&(ﬂ%ggﬁl@%* THE and purification by
col um chromat ography on 5 Si Gel(iso-hexane/ethyl acetate 1:1) (see
?é??‘;Lidfﬁgbaﬁiﬁﬁk%%mﬂgﬁ%a?@%% e o Xa, 18 &4 B i ¢ ogen
keepi ng t HeHwen 3 b6 (el 493-5 6Bem )M 0 (CHEO) ring for 2 h at -70C 120 nil
dry di net hyl f ormam de was added keeping the 10 tenperature bel ow -65C. The

m xture s ald d to warmup to room tenperature overnight. After
addi tion gﬁg@%@éﬂ'l 4 MHCI the mxture was stirred

2,6-dichloro-4-hydroxymethylbenzaldehyde {(A3)
10 Preparation of 3,5-dich]oro(triisopropylsiiyloxymethyl)benzene (A3.1)

An analogous reaction to that described in example Al.1, but starting with 3,5-
dichlorobenzylic alcohol gave the title compound as a colorless oil in quantitative
yield.

'H-NMR (250 MHz, CDCl5) & = 0.96-1.25 (m, 21 H, i-Pr); 4.78 (s, 2 H, OCH,);
15 7.23 (S, 2H, CHarom.)

“C-NMR (62.9 MHz, CDCl3) & = 12.1 {CH); 18.1 (CH3); 64.0 (OCH,); 124.2,
127.0 (Carom H); 134.9, 145.3 (Cirom.)

Preparation of 2,6-dichloro-4-(triisopropylsilyloxymethyl)benzaldehyde (A3.2)

An analogous reaction to that described in example Al, but starting with A3.1 and
20 hydrolyzing with ice water instead of aqueous HCl yielded the title compound as a
colorless oil that solidifies on ice standing (eluent: iso-hexane/ethyl acetate 20:1).

'H-NMR (250 MHz, CDCl3) 8 = 1.03-1.28 (m, 21 H, i-Pr); 4.82 (s, 2 H, OCH,);
7.37 (s, 2 H, CHyiom); 10.48 (s, 1 H, CH=0)




vigorously for 1 h at roomtenperure. Then the phases werlg(?&%%@éj
(addition of solid NaC nay be necessary) and the organic layer was dried
over soth?nq:’Q’ﬁTﬂﬁﬁate and was reduced in vacuo. Recryst aPCIERII 6D t he
precipitate from 15 toluene/tetrahydrof crane yielded 154 g (70% Al.
Exanpl e 2, 6-di chl or o- 3- hydr oxybenzal 1che_hyde(AZ) Preparation of
2,4-dichlorotriisopropylsilyl oxybenzene (A2.1) An anal ogous reaction to

t hat descrl; bed in exanple Al.1l, but starting with 2,4- 20 dichl ororphenol
gave the tiG-NMRo6RSUMHzLCRCEDBG: I1eDs(CH); 181 GOHRY g3 (OEHY); dbdg ' H NWR

(a, 6.5 RS 1285 G 1o lonis®)s 5 B 1% (Garom): 7 a4

(d, 2.5 Hz, 1 H CHarom) '3C-NWR (62.9 MHz, CDCl13) S = 13.0 (CH); 18.0
(CH3); 12Q.§.. rom); 125.9 25 (Carom); 126.2 (Carom); 127.6,130.1
(CHarom); 0 (Carom) 17 Cctober 2006 WO 03/087026 PCT/ EP0O3/03969 -17
Preparation of 2,6-dichloro-3-hydroxybenzal dehyde (A2) An anal ogous

ho 1111 e earoNudRaPRE) n2AATE e unyepbhods To b e ean Y"1 6%
g.Hg g)riz, . éhﬁ,‘and-mﬂ@ rdiled unde wfitkogdh Beaping the t’bnip,erz{ﬁlﬂrlmlgw 100°3 p(f?i i H,
(Crir om ) STTBETg! B ndhet’y 0 8 GOPARRA R 0> a8eegriifg) - 153, 5
( Car om ) ; YECtemperE)belvangi’e. mixture was stirred additional 30 minutes at —
2, 6-di chl - 10, P ' )
3 5 i ol o7 ot Heh MK IR0 Re i BF YT B hR R B & Bafligsus
reaction weteraad 1§8guk ¢ti;9dwtm addedvpThe pliasds, weratsepdratetliang the biuedns-
ghgiryt or g?g@gy&u%céhqaﬂpkoc%y Eehbl OrHe! ohSif BN 183 PG WA eSS | 1D

- aqueous NaCl dried over sodium sulphate and evaporated to dryness. Yield: 73 g

(95%) A3.2 as a light brown oil, that solidifies an ice standing.

~ Preparation of 2,6-dif:hloro-4—hydroxymethy1benzaldehyde (A3)

426 mg (1.2 mmol) A32 (426 mg, 1.2 mmol) were dissolved in dry

15 tetrahydrofurane (20 ml) and a solution of n-Bu,NF (1.3 ml, 1 M in THF, 1.3
mmol) was added at room temperature and stirred overnight. After concentration
in vacuo 134.0 mg A3 was isolated by column chromatography on SiGel (iso-
hexane/ethyl acetate 2:1), as a colorless solid, m.p. 109-110°C.

'H-NMR (250 MHz,-CDCl;) & = 1.99 (t, 4.4 Hz, 1 H, OH); 4.74 (d, 4.4 Hz, 2 H,
20 OCH_); 7.40 (s, 2 H, CHyeom ); 10.48 (s, 1 H, CH=0)

BC-NMR (62.9 MHz, CDCl;) § = 63.4 (OCH.); 127.5 (Carom H); 129.2, 137.4, 147.9
(Carom.); 188.7 (CI'I:O)

Scale-u

_ To a solution of 65 g (0.18 mol) A3.2 in 1100 ml ethanol at 50°C 180 ml 0.25 N HCl
25 was added and the mixture was stirred for 6 h at 85°C. The ethanol was removed in
' vacuo whereupon the product precipitates. 700 ml ethyl acetate/petrol ether (2:1)
was added and the organic layer was washed with water and aqueous NaCl and




yield. "H NWR (250 MHz, CDC13) S =0.96-1.25 (m 21 H, i ﬁr@emﬁhré@oés 2 H,
CDC13 :

OCH2) ; s, 2 H CHarom) 13C-NWR (62.9 Mz, S = 12.

18. 1 (Cléﬁrb 36'37‘8 (OCH2): 124.2, 127.0 (Carom H): 134.9, PEIBEPQS/@@a?om)
Preparati on of 2,6-dichloro- 4-(t riisopropylsilyloxymethyl)benzal dehyde
(A3.2) An anal ogous reaction to that. gescribed in exanple A, but starting
with ALl and 20 hydrolyzing with ice water instead of aqueous HCl vyi el ded
the title conpound as a colorless oil that solidifies on ice standing

(el uent : idsiedivrmsodienisyplphateThe sol@or as rédrcddVi® {520 1004 an€D0O S =

To 48 (s, 10" dl*’etﬂefﬁ’*&*% afucd %go%a%%z%%@@aﬁ A 05 )
13C- NMVR ( 69°1 tﬁmferaeeem thoprpcipipied ABwas filgued offe@dovisbsHpjth 126. 8

(Carom H) ,peﬂrBBeﬁerléin 12aceﬂa€<19( 1Q> 1()@[&1{“2)4;31EQG§% Q’ﬁ@ca§8@l T'dz’é) o-mera SO' ution
of 7 1in I n%

tet BuL
hexa e) élu 'E:lla'e%? Wﬂéhqﬂyﬁ?éﬁﬁéé% Wé&‘éﬁ‘pergtulrje bel ow - 70C After

stirring for 45 mnutes at -75C 28 m dry di net hyl f or mam de was added

keepi ng %@g@erature bel ow -65C. The mi xture was stirred additional 30
m nutes a and then was allowed to warmup OC wthin 3 h. After 2 hat

0C 150 ni Preparatignafimethyl (356dichlorer-frformdphenmaplacktatélifddphases were separ at ed
and the aqueous 10 Iayer extracted with 100 m ether. The conbi ned organic
| ayers wer,e vvasheg queoys. NaCl drjed over sodi um sul phate and

evapor at ed PEUYEP é&mg\@\glrﬂmo Ry 337 95014)2 2yl mgethy) brgmoaﬁﬁtemandu |, that
sol i di fi e38ZAmgi(28 mmaliotgsiuby Qplesatd s ﬁhfl acetone were stirred for 2

2 6 hl t h | b hyd A3.2 (426
S R A B g
SO| ut [ On eltromagmgtagrhy( dn SiGel | (Hexdne/ethflHietate &:1). Yield: 508 mg (97 %) A4,

colorless solid.

'H-NMR (250 MHz, DMSO-Dg) 8 = 3.72 (5, 3 H, CHs); 5.04 (s, 2 H, CH,); 7.28 (s,
2 H, CHarom.); 10.29 (s, 1 H, CH=0).

15 “C-NMR (62.9 MHz, DMS0-Dg) & = 52.1 (CHs), 65.2 (CHa); 116.5 (CH,rom.);
123.1, 137.5, 161.1 (Cyrom.); 168.3 (C=0); 187.8 (CH=0).

Example A5
Preparation of ethyl (3,5-dichloro-4-formylphenoxy)acetate (A5)

An analogous reaction to that described in example A4, but reacting with ethyl
20 bromoacetate yielded 94% AS5.

"H-NMR (250 MHz, CDCL;): § = 1.32 (t, 7.2 Hz, 3 H, CH); 4.30 (g, 7.2 Hz, 2 H,
- CH,); 4:68 (s, 2 H, CH,); 6.92 (s, 2 H, CHarom ); 10.41 (s, 1 H, CH=0).

C-NMR (62.9 MHz, CDCls): & = 14.3 (CHs); 62.1, 65.5 (CH); 116.4 (CHarom.);
123.8,139.2, 160.9 (Cyrom); 167.3 (C=0); 187.8 (CH=0).




mmol ) was added at roomtenperature and stirred overni ghty7 bk 2006
concentr%t' og] in vacuo 134.0 ng AS was isol ated by col um chromat ography
on Si Gel é‘? 3708 xane/ et hyl acetate 2:1), as a col or| ess PEBEPA3036Y .
109-110C. 'H NWR (250 MHz, CDCl13) S = 1.99 (t, 4.4 Hz, 1 H OH); 4.74 (d,
4.4 Hz, 2 H 20 OCH2); 7.40 (s, 2 Ha¢lHarom); 10.48 (s, 1 H CH=O 13C NWR
(62.9 MHz, CDCI3)8 = 63.4 (OCH2); 127.5 (Carom H); 129.2, 137.4, 147.9
(Carom); 188.7 (CH=O) Scale-u To a solution of 65 g (0.18 nol) A3.2 in
1100 m etBxample A§ 50C 180 m 0.25 N HCL 25 was added and the m xture was

ti d f s .di - wh th
or oduct preision A BB RPRMERAATC 07T e added

and the organic | ayer was washed with water and aqueous NaCl and 17 Cctober

2006 WO Q3 QBA026nsPrehtdsd 360869 de r Ag0d h . The
sol ution pas red%glesd to?}g%gg{% 00 egscrg%g Izﬂogg%ﬁﬁﬁmggh%ggmegﬁﬂngt etfl wer e

added and PE9TBPIEIPOE M C. After standing at room tenperature
overnight the precipitated A3 was filtered off and washed with petrol

_ . _ ! ashed \
0 S oo Qe g 3
Prepar at i ddbL&HHABY hyl (3, 5-di chl oro- 4- f or nyl phenoxy) acetate (A4) A mixture
of 382 mg (2.0 mml) ‘Al, 337 ng (2.2 mml) nethyl bronpacetate and 387 ny

(2.8 mmmol ) j.u rbonate.in 6 m_dry acetone were stirred for 2 h at
10 60C At CaNME [ar S M, Chias) 8 rogaal (G WS L 66N Brkl 6@EHees)idliS-luas
purified b3s.3a69MECehrRIBE.SYCHRD) on Si Gel (hexane/ethyl acetate 4:1).
Yield: 508 ng (97 %9 A4, colorless solid. '"HNWR (250 MHz, DVBO-D6) S =

3.72 (s, 3 H CH3); 5.04 (s, 2 H CH2); 7.28 (s, 2 H CHarom); 10.29 (s,
1 H, CH=CExampleA7

10 Preparation of dimethyl (3,5-dichloro-4-formylphenoxymethyl)phosphine oxide
(A7)

To a solution of 191 mg (1.00 mmol) Al in 4 ml dry dimethylformamide 139 mg
(1.1 mmol) chloromethyldimethylphosphine oxide and 194 mg (1.4 mmol)
potassium carbonate were added. The mixture was heated in a microwave reactor

15 to 200°C for 10 minutes. After removal of the solvent and column chromatography
on SiGel (dichloromethane/methanol 95:5) 149 mg (53 %) A7 were obtained as a
colorless solid, m.p. 136-139°C,

'H-NMR (250 MHz, CDCls): 8 = 1.52 (d, 13.5 Hz, 6 H, PCH3); 4.53 (d, 6.6 Hz, 2H,
PCH,); 7.36 (s, 2 H, CHucom ); 10.29 (s, 1 H, CH=0).

20 PC-NMR (62.9 MHz, CDCL;): & = 14.0 (d, 69.0 Hz, PCH,); 67.3 (d, 78.7 Hz,
PCH>); 116.5 (CHarom); 122.9, 137.4 (Cyom); 162.1 (d, 10.3 Hz, Cuop); 187.6
(CH=0).

*P-NMR (101.3 MHz, DMSO-Ds): & = 39.2 (C;P=0).




15 13C- NWR (62. 9 MHz, DMSO D6) 8 = 52.1 (CH3), 65.2 (G%Z)lgde}(ﬁ,eﬁgé(g—larom)
123. 1, 13}% 03293 (Carom) 168. 3 (C-O) 187.8 (CH=0). Exa

Pr epar at 'éh 70éfhyl (3, 5-di chl oro- 4- f or nyl phenoxy) acet a?gnﬁxeamwp

anal ogous reaction to that described in exanple A4, but reacting with ethyl
20 bronpacetate yielded 94% AS. 'H NV (250 MHz, CDC13): 6 = 1.32 (t, 7.2
Hz, 3 H CH3); 4.30 (g, 7.2 Hz, 2 H CH2); 4.68 (s, 2 H CH2); 6.92 (s, 2
H CHarom); 10.41 (s, 1 H CH=O. '"3CNWR (62.9 Mz, CDC13): S = 14. 3
(CH3); 62.Exanfie 58 (CH2); 116.4 (CHarom); 123.8, 139. 2 160.9 (Carom)

120 Bxamphe AP AP ARG Al I SRt o 03500

(A6) An arhﬂl &tion to that descri bed in exarrpl e A4, but reactl ng
with brormacetonltrlle yi el ded 87% A6. 5 'H NVR (250 MHz, CDC13) 8 = 4.87
O '3C NNR (62.9

(5% 2ot TP ot a5 ST 10781 raty epoiobonpine
139. 8, 159.ahd (5@ 9138.0 mikSal) &aepﬁiecamﬁmmpi 8]-&ibxddnEuepathahdl @R 106 ndi net hyl
G017y (1 ShRiy SR RIS JAKORLEN ub RIS H BN Hieda bbhlude 3801 "
- chl or orret RPI mlrﬂwﬁytrgln@ls?ﬂwm v déddndndghe myixfuire Awasnstizyed porasAi UM
L b t 15t

" 200C for twﬁ@rﬁ‘g SFlcn(BAE ARCE rtibe O] olE G il RollhfT UBKEERBYT 00 aony
on Si Gel %Fg %F’I‘?QW Aottt &b 128:(57%) A8 weke olgingg ang celerless oldt ai ned as

a 10 that solidifies on ice standing.

'H-NMR (250 MHz, CDCls) 8 = 1.41 (s, 3 H, CH3); 1.46 (s, 3 H, CH,); 3.75-4.61
(m, 5 H, CHOR und CH,0R); 6.95 (s, 2 H, CH,om); 10.41 (s, 1 H, CH=0).

- PC-NMR (62.9 MHz, CDCl5) § = 25.3, 26.8 (CH3); 66.4, 69.6, 73.6 (CH, CH,)
110.3 (C); 116.3 (CHarom.); 123.4, 139.2, 161.8 (Cyrom); 187.8 (CH=0).

15 Preparation of (R)-2,6-dichloro-4-(2,2-dimethyi-{1,3)-dioxolane-4-
ylmethoxy)benz-aldehyde (A8.1)

An analogous reaction to that described in example A8, but starting with (R)-2,2-
dimethyl-{1,3]-dioxolane-4-methanol gave A8.1 in 63% yield.

Preparation of (5)-2,6-dichloro-4-(2,2-dimethyl-[1,3}-dioxolane-4-
20 ylmethoxy)benz-aldehyde (A8.2)

- An analogous reaction to that described in example A8, but starting with (S) 2,2-
~dimethyl-[1,3]-dioxolane-4-methanol gave A8.2 in 55% yield.

Example A9
Preparation of 2,6-dichloro-4-methylthiobenzaldehyde (A9)

.25 Preparation of 2,6-dichloro-4-thiomethylbenzonitrile (A9.1)

To a solution of 20.0 g (93 mmol) 2,6-dichloro-4-nitrobenzonitrile (Pestic. Chem.,
- Proc. Int. Congr. Pestic, Chem. 2™, Tahoori, A. (Ed.) 1972, 5, 125-139) in 250 mi




colorless solid, mp 136-139C. ' H- NMR (250 MHz, CDC13): laoct()’lbell‘:)godgj 13.5
Hz, 6 H“P%'} 53 (d, 6.6 Hz, 2H, PCH2); 7.36 (s, 2 H CHarom); 10.29
(s, 1 H 9265 13C- NMR (62.9 MHz, CDCL3): S = 14.0 (BCTEBOINME PCH3) :
67.3 (d, 78.7 Hz, PCH2); 116.5 (CHarom); 122.9, 137.4 (Carom); 162.1 (d,
10.3 Hz, Carom): 187.6 (CHEO). 31P-]VR (101.3 Mz, DVSO- DB): 8 = 39.2
(CG3P=0). 17 Cctober 2006 WO 03/087026 PCT/ EP03/03969 -21 Exanple A8
Preparation of

(rac)- 2, 6-diy etiurarné-af 27807, mr%t(fmk ﬂrhoﬁ]sodsugmhaﬁa tavd w&&uﬁeu)and

b | deh t 03 38.0
ol ) tr éﬁee T aafioR St liffelogtery plad fram ppperdeure overmight Al
(rac) -2, 2vdlati ¢wlhp0[n2;1®] wete grmbenteindvavebhemet (200 hOwad addixdyand the

t et rahydr %H{lﬁ@%@aﬁ A elf tifed & ¥ %FCPO(WQﬂ di ﬁﬁ,hﬂ’e %émg rboxyl ate

in 20 m tetr urane was a e mxX red at
room 't enﬁé&aaﬂq}m@rwgre rﬁlingﬁ toverANeSP4 aadsonrdentrpted maderotedaced mmdulccdburm

chr omat ogrlaaohszo %)%1@&@&%@5&%@%&%& bt -Poot2arll s/ hed A8 ViET €
obt ai ned as_,a Iess.l that .soljdifies on ice %Hgndln H- NVR

(250 Mz, Wadepsyfughe” b 3‘“%1 anajysical gample  was purfie oMimn_4 61 (m
5 H, CI—ICRchlrmhmbﬁ@?)ymﬁSiGEI (i-hekaht/cBrbacemed:1)10. 41 (s, 1 H CHEO).
13C NMR (62.9 Mz, CDCI3) S = 25.3. 26.8 (CH3): 66.4, 69.6, 73.6 (CH CH2);

10,5 e A B S R il 90

yl met hoxy) benz- al dehyde (A8.1) An anal ogous reaction to that described in
exanple A8, but starting with éR 2,2- dinmethyl-[1, 3]-di oxol ane- 4- et hanol
-gav!é) A8. 1-CrNMR(62 L MHz, t12Gla) &t b9 dSCH); 109.5 (Corom ); 113.8 (CN); 124.0

(S)-2,6- dt@ﬁlr(?l{)?lﬁk.fiﬁ@.ﬂbﬂ.ﬁ})hy' [ 1, 3] - di oxol ane- 4-

Preparation of 2,6-dichloro-4-thiomethylbenzaldehyde (A9)

A solution of 11.82g (54 mmol) A9.1 in 65 ml dry CH,Cl, was cooled to ~3°C and a
solution of 9.24 g (65 mmol) diisobutylaluminium hydride in 65 ml dry CH,Cl;
- 15 was added slowly keeping the temperature below 1°C. After 30 minutes under
stirring at 0°C the reaction was allowed to warm up to room temperature and
stirred for additional 75 minutes. The reaction mixture was poured on a mixture of
ice (250 g) and HCI (300 ml, 1:1) and vigorously stirred for 1 hour. The phases were
: separated and the aqueous layer was extracted twice with CH,Cl; (200 ml each).
20 - The combined organic layers were washed twice with 5% NaHCO; (250 ml each)
once with saturated NaCl (250 ml) dried over Na,SO; and evaporated to dryness.
Column chromatography on.SiGel (iso-hexane/ethyl acetate 9:1) returned 10.7 g
(48 mmol) A9 as a pale yellow solid, m.p. 87.5-89.5°C.

'H-NMR (250 MHz, CDCls) § = 2.53 (s, 3 H, S5CH,); 7.16 (s, 2 H, CH.rom); 10.43
25 (s, 1 H, CH=0)

PC-NMR (62.9 MHz, CDCls) & = 14.8 (SCH;); 125.6 (CHarom ) 125.7, 137.8, 148.4
(Carom.); 188.0 (CH:O)




20 yl met hoxy) benz- al dehyde (A8.2) An anal ogous reaction t;g dhal.. de&eri bed
in exanple AS, but starting with (S)-2, 2-

di met hy| WO3HBTM ox ol ane- 4- met hanol gave A8.2 in 55% yi ePET/ERA3IM06% A9
Preparati on of 2,6-dichloro-4-nethylthiobenzal dehyde (A9) 25 Preparation
of 2, 6-dichl oro- 4-t hi onet hyl benzonitr4de (A9.1) To a solution of 20.0 g (93
nmol ) 2, 6-di chl oro-4-nitrobenzonitrile (Pestic. Chem, "d Proc. Int.

Congr. Pestic. Chem 2, Tahoori, A (Ed.) 1972, 5, 125-139) in 250 m 17
Cct ober 2(B@mpWA DB/ 087026 PCT/ EP03/ 03969 -22 dry 2-butanone at -78C 7.1 ¢

(101 nmol ), sqdim nd the stl rred suspensi on was
al | oned to2 ;‘;var m up‘f F‘ga}r%%n@ﬁg@ﬁﬁeddggé ni ght . vol ati |l e conponents

were renoved in vacuo, water (200 m) was added and the m xture was

extract ed 1dy &ﬂuﬁd)%ﬁ(wﬁl gﬁ%&ﬁd}ﬁﬂ@ if'h n3f orogﬂ?ha%‘éga ﬁﬂlp r gani ¢

| ayers were dried ver concentrate ressure to
1/3. 12. 0 ¥etasgpy-4 psifl4e ans %4&mmﬂlbﬁtclﬁqrawpmdveazoxc 26d and was

useds V\ntf(si%)irumnlﬂedﬂn@u&étitbmkla@dbd mﬁrﬁmﬁm&am%amhﬁ \4@:82 HléELf' ed by
col um cq Bh (i so- hexane/eth acetat{_l . H NWVR
(250 Mz, %g’é’% r%“’%sz °swe t°H”“§E:H§) rpoggtemperyirg, Mﬁﬁ&aydlo 13C- NMR
(62.9 NHz ethgbara3te gverd 4dded; TBERDYganlORy& WiSawasied rwitd Sith @.CNI;NaloM. 0

CHar om
' (2 6- di chl) 5?%324%%@%‘3? &@B@%ﬁ?@ eﬁ&%reﬂik%} %Iove Y%:HOOP mf?caé'fa (54 nmol )
A9. 1 i n 6ihedesidns byrelumn dhsematostaphy oo l@t(lwp&rufet@blaeﬂtateﬁllb?leme¢4 g (65

mmoig dii 39!@5}5053%)%%@11}0'@020@ in 65 mM dry CH2Cl2 15 was added slowy
keepi ng the tenperature below 1C. After 30 m nutes under stirring at 0OC the

reaction was allowed to warmup to roomtenperature and stirred for
addi ti onalH7SMR (250 &dHz,JOBCh} ¢t 2.@D(sBMf QHG), Wess () 21, 8cHBAHY, 10i50td)r € of

1H, CHO)..

PC-NMR (62.9 MHz, CDCl;) § = 43.7 (CHs), 124.5 (C-3/C-5), 132.1 (C-1), 137.7
(C-2/C-6), 152.5 (C-4), 187.9 (CHO).

15 ample All
2,6- dlchloro-4-methanesu1fonylbenzaldehyde (All)

The chromatographic workup of example A10 yielded additionally 20 mg (17%)
Al1, m.p. 125-128°C.

'H-NMR (250 MHz, CDCls) & = 3.14 (s, 3H, CH3), 7.94 (s, 2H, 3-H/5-H), 10.50(s,
20 1H, CHO).

- BC-NMR (62.9 MHz, CDCls) = 44.6 (CHs), 128.6 (C-3/C-5), 135.1 (C-1), 137.9
(C-2/C-6), 145.2 (C-4), 187.9 (CHO).

Example A12
2,6-dichloro-4-(2-hydroxyethoxy)benzaldehyde (A12)

25 To a solution of 3.00 g (15.7 mmol) Al and 1.4 m! (19.7 mmol) 2-bromoethanol in
50 ml dry dimethyl formamide 3.06 g (22.1 mmol) potassium carbonate were
added the mixture was heated to 80°C for 2 hours. Every 30 minutes 0.2 mi 2-
bromoethanol were added until no Al was longer observed by TLC (hexanes/ethyl




ice (250 g) and HCl (300 ml, 1:1) and vigorously stirred 7a5:tdbchOtiig The
phases were arated and the aqueous |ayer was extracted twice with
cHec12 (Y83 (ﬂs"'(géch) 20 The conbi ned organic | ayers wer @CREPAFIBISN ce Wit h
5% NaHCO3 (250 ml each) once with saturated NaCl (250 ml) dried over
Na2SO4 and evaporated to dryness. Cojum chronatography on Si Gel

(i so-hexane/ ethyl acetate 9:1) returned 10.7 g (48 mmol) A9 as a pale
yellow solid, mp. 87.5-89.5C. 'H NWR (250 MHz, CDC13) 8 = 2.53 (s, 3 H,

SCH3) ; 7. %Getéﬁ‘ 1:D. Hhe GbloéWak; redhBvéBin varub Snd Jthé“res@ﬁ'i@as ithMRg62. 9 MHz,
o 3) 8 éveen e&s%e)tdte oy wateg- Cil_']%;o%g%%ls E?égrS‘Zweﬁ\%e{)W Gwﬁ.‘%r om);

188.0 (CHEQ' —- === dceaicanc wald
PCT/ EP03/ @8dG9aportsd t&daynessy TheAdfidue was treated with ether and filtered off to

2, 6-di cme}gf%ggggg%gﬂgu Wﬁ'&eé’%@ dehyde (A10) To a solution of 100 ny

(0. 452 di'chl oronet hane and 4 nl ethyl acetate at -40C a
solution of 142 ng (0.452 mmol ) 3-chl oroperoxybenzoic acid 5 (55% in 4 n

e i Xt uE D O O A K A b AL

xtu up tu

et hyl aceﬁ?mﬁéﬂ) ,Vﬁgafﬁq e organic | ayer was washed twice with 0.1 M
NaCH dried over sodium sul phate and the solvent was renoved in vacuo.
Purificati I

(hept anel %Weﬁﬁi Pl Gy R0 BoHOR G s 5 1988 102
"H NWVR (256 1(O=R.8)6)3 164, @((8-2@ S187FHCHDBEB) , 7. 65(s 2H, 3-H 5-H),

10. 50(s 1H, CHO . 13C-NWR (62.9 Mz, CDC13) 8 = 43.7 (CH3), 124.5
(G3/C5),.132.1 (CG1), 137.7 (C—2/C—6), 152.5 (C—4), 187.9 (CHO. 15
Exanpl e AM

10 2,6-dichloro-4-(2,3-dihydroxy-1-propexy)benzaldehyde (A13)

An analogous reaction to that described in example Al2, but reacting with 3-
bromo-propane-1,2-diol and sodium hydride and purification by preparative scale
HPLC on RP 18 (methanol-water-gradient) yielded 25% A13, m.p. 52-55°C.

"H-NMR (250 MHz, CDCl3) & = 1.5-2.8 (br, 2H, OH), 3.75 (mc, 1H, 3"-H), 3.88
15 (mc, 1H, 3'-H), 4.11 (mc, 1H, 2'-H), 4.1 (s, 2H, 1'-H), 7.92 (s, 2H, 3-H/5-H),
10.40 (s, 1H, CHO).

PC-NMR (62.9 MHz, CDCl;) & = 63.6 (C-3'), 70.26 (C-1'), 70.34 (C-2'), 116.6 (C-
3/C-5), 123.7 (C-1), 139.5 (C-2/C-6), 162.0 (C-4), 188.1 (CHO).

_ Example Al4
20 3,5-dichloro-4-formylphenyl trifluoromethanesulfonate (A14)

A solution of 500 mg (2.62 mmol) Al in 4.0 ml dry pyridine was cooled to 0°C and
812 mg (2.88 mmol) trifluoromethanesulfonate anhydride was added aﬁd stirred at
room temperature overnight. The mixture was poured on a mixture of ice and 8 ml
6 M HCl and extracted with ethyl acetate. The organic layer was dired over sodium

25 sulphate, evaporated to dryness and the residue was purified by column
chromatography on SiGel (heptane/ethyl acetate 5:1) yielding 680 mg (80%) Al4 as
a colorless oil.

'H-NMR (250 MHz, CDCl5) § = 7.40 (s, 2H, 2-H/6-H), 10.47 (s, 1H, CHO).




2, 6-di chl or o- 4- met hanesul f onyl benzal dehyde (Al l) The chr onecgsheapiiec Wor kup

- of exa | el ded additionally 20 mg (17% All, m 125-128C. ' H NWR
(250 MHz! %dﬂéﬁ'?}( = 3.14 (s, 3H, CH3), 7.94 (s, 2H 3- I—bggT’ﬁ}’?:‘/%@SO(s, 20

1H, CHO . 1BC-NI\/R 62 9 MHz, CDCl13) 8 = 44.6 (CH3), 128.6 (C-3/C5), 135.1
(CG1), 137.9 (C—2/C—6) 145. 2 (C—4),-j58.7.9 (CHO . Exanple Al2

2, 6-di chl oro- 4- (2- hydr oxyet hoxy) benzal dehyde(A12) 25 To a solution of 3.00
g (15.7 mpl) A and 1.4 m (19.7 mol) 2-bronoethanol in 50 m dry

di net hyl {iG-DMR d62.8 MBzgCDE2:) 18 rni?ll)l AptGRsSi 12h3CET-DADE), el 3081 €-4ndded t he
m xture t Every 30 mnutes 0.2 m 2-

br onoet h\gﬁg?'b&grﬁéaé ﬁ%}éﬁ? lﬁgﬁﬁiﬁ\ﬁs | onger observed by TLC
(hexanes/ethyl 17 Cctober 2006 WO 03/087026 PCT/ EP03/03969 -24 acetate
1:1) . The EsghprRMiswas renoved in vacuo and the resi due was partitionated
bet ween etPh%/PI acet g}in%‘galg } gan éer wa's dried over sodium
sul phat e T57H3* etvd dorgehiprag: reated with ether and
filtered off to vyield 3.03 g (82% A12 mp 83-85C. 5 'H NWMR (250 M—Iz

CDC ) 6 %—fd% bf%@l&,ﬁﬁlg‘%&n&}% m%ﬁg%l“"g%ﬁgé’f’&a?% 9%?35 (C-1

116 2 (C— Bitogen wasa@oled ipGnlice tvth and C32ng (B, misl). ®dien dydride Faz (CHO)
Exam | ee Addedldhd2ehe ﬁkﬁi}k%@ “sired for fh Hiﬁﬁt@%%fﬂer%&%%y& Zn?}ég{“l?yde(Am)

An anal ogous ; %U,on to describ exanpl ¢ ting with
3- br ono- PrEYasHY Eorﬂ?ﬁthaEFn es‘BH‘F‘HﬁW#F'&@ tarldoﬁijffg b-aﬂl%w
prepar at i was saadwed ilRhéadinRihel@sidie Was tien W Y ethifl k@ Qndydvﬁdh@@d 25% Al3,

M Pro 52- 55Cﬂ1 water. The organic layer was dried over sodium sulphate and evaporated to

dryness. Purification of the residue by column chromatography on SiGel
(heptane/ethyl acetate 4:1) yielded 40 mg (6%) A15.

"H-NMR (500z, CDCls) & = 1.24 (t, 6 Hz, 3 H, CHs); 4.11 (s, 2 H, CH,); 4.19 (q, 6
Hz, 2 H, CH,); 4.60 (s, 2 H, CHy); 6.96 (s, 2 H, CHyom) ; 10.42 (CH=0)

15 BC-NMR (125.8 MHz, CDCl;) 8 = 12.7 (CHs); 60.5 (CH,), 66.9 (CH,); 70.2
(CHy); 126.5 (C-2/C-6); 128.3 (C-4); 136.1 (C-3/C-5); 143.4 (C-1); 168.7 (COOR),
187.4 (CH=0)
Example Al6

Preparation of 2,6-dichloro-4-bromomethylbenzaldehyde (A16)

20 To a stirred solution- of 480 mg (2.3 mmol) A3 in 20 ml dry tetrahydrofurane 21.0
mg {0.8 mmol) phosporous tribromide was added and the solution was stirred for 3
hours at room temperature. After hydrolysis (15 ml) the phases were separated and
the organic layer was washed with saturated NaCl (10 ml) and dried over

. - magnesium sulphate. 236 mg (0.9 mmol) Al6 was obtained by column

25 chromatography on SiGel (iso-hexane/ethyl acetate 9:1).

'H-NMR (250 MHz, CDCl,) & = 4.38 (s, 2 H, CH,Br); 7.42 (s, 2 H, CHarom.); 10.46
(s, 1 H, CH=0)

C-NMR (62.9 MHz, CDCl3) § = 29.9 (CH3Br); 130.0 (Cirom.);130.2 (Corom H);
137.3, 144.1 (Cyrom. ); 188.3 (CH=0)




"H- NWR (250 MHz, CDC13) 6 = 1.5-2.8 (br, 2H, OH), 3.75 (M&.oddber 30047, 3. 88
15 (nt, 1H 3H% 4.11 (nmc, 1H, 2'-H), 4.11 (s, 2H 1'-H), 7.92 (s, 2H,
3-H 5- H WOBPSHEe (s, 1H, CHO). 13C-NMR (62.9 Mz, CDC13) PETEPEHIY C-3' ),
70.26 (C1'), 70.34 (CG2'), 116.6 (G 3/C5), 123.7 (CG1),139.5
(CG2/C6),162.0 (C4),188.1 (CHO . Exggiple Al4 20

3, 5-di chl oro-4-fornyl phenyl trifluoronethanesul fonate (Al14) A sol ution of
500 ng (2.62 mol) Al in 4.0 m dry pyridine was cooled to 0OC and 812 ngy
(2. 88 mmolBxampld Alfor onet hanesul f onat e anhydri de was added and stirred at

roomtenp | fMioro eI Was, Hou a mxture of ice and
8m 6 quﬁg#&gﬁ‘g?gﬁjt’?act e‘govﬁb?}%mé) %ﬁ]&w Yd%g’grgani c layer was dired

over sodi um 25 sul phate, evaporated to dryness and the residue was purified

b | ' / t : el di ng 680
m ?_80(‘%”“3{51'*2?‘?%@ Soruman 9 47 e, X RNARE, 8 il Qéﬁdi‘égfé? L )
2_H 6- H) , tHcthylamine 1yp ) .201 7miy: tdigleroprtinew2893/ o®7 065 Pame03/ 03969

() 1A e e o Y e AT, coarat
-4), - - : < 1), : : am reparation
of et hyl 3?’8-58%%%6% 8%6?@%—%%ﬁiﬁ?&ﬁsc@aﬂ%ﬂ%@aﬁﬂ% Seraraded 9 B of 500 g
(2. 4 ol Yorg@id layd wis washediivithtshtykratéd Na€h{ emijnatel drig dvepgeignesancool ed in
an ice ba I i nyek i the m xture
has. otirr COERas. 75 M (0% tulel Ah7 S0 SHENE by bRy nRSRESa R brc.

br onpacet (éel?’ﬁ‘é' (fthyl eetatp@dd.ed to 110C for 8 h. The solvent was
renoved in vacuo and the residue was taken up in ethyl acetate and washed

cvalhrat et MRCN IR SR P 2la P SH Bl edle 2 Cllamn 10487

chr onat og{apy; Gi=Q) Gel

“C-NMR (62.9 MHz, CDCls) & = 43.8 (CH,Cl); 129.6 (CaromH); 130.0, 137.3,
143.7 (Carom.); 188.3 (CH=0)

Exampie A18
15 Preparation 2,6-dichloro-4-p-toluenesulfonyloxybenzaldehyd (A18)

To a solution of 500 mg (2.44 mmol) A3 and 617 mg triethylamine in 20 ml dry
dichloromethane a solution of 488 mg (2.56 mmol) p-toluenesulfonyl chloride in 5
ml solvent was added at 0-5°C and was allowed to warm up to room temperature
within 1 h. The organic layer was washed with water for several times, dried over

- 20 sodium sulphate and evaporated to dryness. Chromatography of the residue on
SiGel (heptane/ethyl acetate 3:1) yielded 180 mg (21%) A18, m.p. 77-80°C.

'H-NMR (250 MHz, CDCl;): § = 2.48 (s, 3H, CHs), 5.03 (s, 2H, OCH.), 7.24 (s,
2H, 3-H/5-H), 7.38 (d, 2H, 2'-H/6-H), 7.79 (4, 2H, 3'-H/5'-H), 10.42 (s, 1H,
CHO). '

25  PC-NMR (62.9 MHz, CDCl): §= 22.1 (CH;), 69.2 (CHy), 128.4 (C-2'/C-6'), 129.0
(C-3/C-5), 130.5 (C-3'/C-5"), 130.7, 133.0, 137.5, 140.4, 146.0 {Coom), 188.5
(CHO).




(heptane/ethyl acetate 4:1) yielded 40 ng (6% AlS. HNWdcaﬁ)Qggo@CB) S
-124(t6Hz 3 H CH3); 4.11 (s, 2HC|—|2)419(q,6 2 H CH2);
4.60 (s, VORO8®GY. 6 96 (s, 2 H CHarom):10.42 (CH=O R@TIEB@-’W (125. 8
MHz, CDC13) 6 = 12 7 (CH3); 60.5 (CH2), 66.9 (CH2); 70.2 (CH2); 126.5
(G2/C6); 128.3 (CG4); 136.1 (C3/CGH)- 143.4 (CG1); 168.7 (COOR), 187.4
(CH=O Exanple Al6 Preparation of 2,6-dichloro-4-brononethyl benzal dehyde
(A16) 20 To a stirred solution of 480 ng (2.3 mmol) ASin 20 m dry
tetrahydr @xampleA®1. 0 ng (0.8 nmol) phosporous tri brom de was added and

t he sol ut |p}gkb Sns(gfﬁ gg diMors.- 4_?}%}{3)1)%{5 A or ﬁ{ﬁﬂ}gqﬁ%ure After hydrolysis

(15 nl) the es vve separate anic ‘ayer was washed with
saturated NaCl (10 m) and dried over magnesium sul phate. 236 ng (0.9

mol ) Al6 TwasSs ' Im r pTalall]
(i so) hexane/ etomkﬁlcﬂg@|5 (g@ l)l-ﬁl-é%l\?%a 7<235r]gé m CD)C%fﬁO%le r %éﬂl (s, 2 H
" CH2Br) ; ﬁ“éo'e'é‘%(le &;%?H}ﬁl?) Potassipm ‘(35 bopate wespdded end tharesplingg Mz,
%153) )S miRArOwhCHiARed at 4BC. feréﬁaﬁﬁgléﬁerlﬂ&ag?% gado f;ghdg)ca:l_r (/)f tlsgg?lgmlM 1 -
rom -
mpl e Af%@%#lgp?g%ﬁ!: m&%‘ﬁﬁ@% itained bTg %é?‘ﬁ?z‘i%ﬁ‘ﬂ? &Pﬁé‘héae (AL7) To
a stl rred(lsoihslcmfcﬂuﬂaeﬂﬂeﬁ@)(z 3 mol) A3 and 255 ng (2.5 mmol )

triethylam ne |n dry 20 m dichl oronethane 289 ng (2.5 nmol) 5
met hansulfl oride was_added and the solution was stirred at room

t enper at ur 5 MHz, K13 Glp) @y@r”’é’l (fls#-6 Hz 4 HiQCHpke 348 48 @y EH B epar at ed
and the engz@amsHa,,yeH wmzywsm@, mtcﬂgg,wﬂeusﬂs,wqﬂcﬁé@ yn ) and dried

over nmagnesi um sul phate. 236 Al7 was obtai ned by col um

chr omat ogr aphy on
10 PC-NMR (62.9 MHz, CDCI3) & = 53.7 (OCH,); 62.0, 67.0 (NCH,); 129.0

(Carom.)3129.9 (Carom H); 137.1, 145.8 (Cyrom.); 188.7 (CH=0)

Exampie A20 |
Preparation ethyl 3,5-dichloro-4-formylbenzylthioacetate (A20)

A solution of 200 mg (0.75 mmol) A16, 98 mg (0.97 mmol) triethylamine and 99 g

15  {0.82 mmol) ethyl thioacetate in 4.0 ml dry tetrahydrofurane was stirred at room
temperature for 8 h. After removal of the solvent in vacuo the residue was
partitionated between ethyl acetate and water. The organic layer was dried over
sodium sulphate and evaporated to dryness. Chromatography of the residue on
'5iGel (heptane/ethyl acetate 10:1) yielded 180 mg (79%) A20.

20 'H-NMR (500z, CDCl3) 8 = 1.31 (t, 6 Hz, 3 H, CH3); 3.08 (s, 2 H, SCH,); 3.62 (s, 2
H, Ar-CH); 4.25 (q, 6 Hz, 2 H, CH,); 7.41 (s, 2 H, CH,1om.) ; 10.48 (CH=0)

>C-NMR (125.8 MHz, CDCls) & = 14.2 (CHs); 32.3 (CHy), 35.1 (CHy); 61.6
(CHa); 129.4 (C-4); 130.0 (C-2/C-6); 137.1 (C-3/C-5); 144.6 (C-1); 169.8 (COOR),
188.3 (CH=0)

25 Example A2
. Preparation of 2,6-dichlor-4- (2—hydroxyethyl-t}uomethyl)benzaldehyde (A21)

- To a solution of 100 mg (0.373 mmol) A16 und 32 mg (0.41 mmol) 2-thioethanol
- in 4 ml dry acetonitrile 67 mg (0.48 mmol) potassium carbonate was added and




Si Gel (i so- hexane/ et hyl acetate 9:1). 10 'H NVR (250 MHzi7 @febd) 2@6= 4. 52
H, @,&,J 7. 42 (s, 2 H CHarom); 10.46 (s, 1 H CH0O 13C NWR

(62 9 MYO0RIZY 8 = 43.8 (CHzZCL), 129.6 (Carom H); 130PQI/EREH3%9 143 7

(Carom); 188.3 (CH:O) Examlu a Al18 15 Preparation

2, 6-di chl or o- 4- p- t ol uenesul f onyl oxybejgzal dehyd (A18) To a sol ution of 500

nmg (2.44 mmol) A3 and 617 ng triethylamne in 20 m dry dichloronethane a

solution of 488 ng (2.56 nmol) p-toluenesul fonyl chloride in 5 m solvent

\r/]vasTﬁdded sﬁf-‘re@'ﬁ;s:ic-iQ{ldt m.aA&amaad c{vﬁl w@P{B $6iveh® ik G}Q&ﬁolt ﬂ-{épfél&i@hhlg@s \évithi n %0
e organic |la S ed w wat er. for several tinmes, . dried over
~ sodi um suI BHEHO é'atéﬁg’eé‘@%FBo‘\?%Xf fctate apd wates. T P’Eﬁ?ﬁ’tcgla}(eép‘mfn%ﬂédt R esi due on
Si Gel ((hepbdiney aflplydte and tesiaorated )to Wrehade dCHrdMatmpr{ihif the&esidugpon77- 80C.

(5.5 (23@@%&%@%&3@ Hdpgath (op 37 S ST ws o, 10,42

(s. 1H 25 13C-NMR (62.9 Mz, CDCI3): 8 = 22.1 (CH3), 69.2 (CH2),
12 (gamtmwg@xmgcm@ Cfs (030, @ﬁpz%s/({:zﬁ );CH 1970389 0. 137.5
PCTI EPO3/ 84ddd) 3 ééin(‘)é?lé‘ﬁ%%é %%éag;ﬁép%%'é?% 1%% (s, 1

N- (3, 5-di chl oro-4-fornyl)benzyl norpholine (Al9) To a soI ution of 215 ny

0.8 nmol Leyile 119
(05 mol ¥ ARG B Rp Rk Be o S TRCREE a5 0 Cite B 0B 7 ims ™
strirred a28.80C1).a304 (KodiCss), ABT. é(C*fZi/‘E-t@,altéScﬁCaml&iSaﬁfﬁ‘/HD of the solvent in
vacuo 94 ng (0.3 nmol) A19 was obtai ned by col unm chromat ography on Si Gel

(i so-hexane/ ethyl acetate 4:1).
Example A22

10 Preparation of 4-(2-morpholinoethyl)-3,5-dichloro-4-formylbenzylamine (A22)

An analogous reaction to that described in example A21, but reacting with 4-(2-
aminoethyl)morpholine and eluting with ethyl acetate yielded 19% Al1.

TH-NMR (500z, CDCls) & = 2.41; 2.52; 2.68; 3.66; 3.74; 7.44 (CH,om); 10.48
. (CH=0); (poor resolution in aromatic range)

15 BC.NMR (125.8 MHz, CDCls) 8 = 50.8 (CH>-CH,); 54.0 (CH,-N); 56.7 (CHa-
CH,); 57.9 (Ar-CH,); 66.8 (CH,0); 129.1 (C-4); 129.6 (C-2/C-6); 137.0 (C-3/C-5);
146.5 (C-1); 188.3 (CH=0)

Example A23
Preparation of 2,6-dichloro-4-(2-methoxy-ethoxymethoxy)-benzaldehyde (A23)

20 To an ice cooled solution .of 500 mg (2.6 mmol) Al and 342 mg (2.7 mmol)
methoxyethoxymethylchloride in 5 ml dry dimethylformamide 82 mg (3.4 mmol)
sodium hydride were added and the mixture was stirred at 60°C for 8 hours. The
solvent was distilled off and the residue was partitionated between aqueous
ammonia and ethyl acetate. The organic layer was dried over sodium sulphate and

25 evaporated to dryness yielding 370 mg (51%) A23, which was used without further
purification. '




"H- NMR (250 MHz, CDCl13) 5 = 2.45 (d, 4.6 Hz, 4 H, OCH); 13.cHes20% H,
NCH2); 3.72 &ld 4.6 Hz, 4 H NCH2); 7.39 (s, 2 H CH&om); 10.46 (s, 1 H
CH=O) 10WPIBORIMS (62. 9 MHz, CDC13) S = 53.7 (OCH2); 62.0PCEEPOPINID) ;
129.0 (Carom);129.9 (CaromH) 137.1, 145.8 (Carom); 188.7 (CH=O Exanple
A20 Preparation ethyl 3,5-dichloro- 4-_fgr_rry| benzyl t hi oacetate (A20) A
solution of 200 ng (0.75 mmol) A16, 98 ng (0.97 mol) triethylam ne and 99
g 15 (0.82 nmol) ethyl thioacetate in 4.0 mM dry tetrahydrofurane was
‘stirred atHeNMR (256 0HeCDCE) §er3. 38 &, 3 CHs), 5.8203\62 (myRH, EIs)) 3t i n vacuo

| ayer was o O APRPCHh AR RC AR TR 08 S P2 aPF Tl e o oo €

Chr onmat ogil@pBy: of the residue on SiGel (heptane/et hyI acetate 10:1)

yi el ded 180 rrg (79% A20. 20 ' H NWR (5002 CDC13) 8 1.31 (t, 6 Hz, 3 H,
CH3); 3.0 H SCH 62 25

CH2§ 7. 4$ - M (629 MHF»ZQP%) ﬁft()S% (@aaﬁs@)ss Zh&(mﬂz@: 92(539@%05 CDC13) 5

=14.2 (CH3)s. 0%2-53C(§]‘|234 1@}, 16@&@;2/@%)&60(@@)&), IQQQ{QH((? 4); 130.0
(C-2/C6); 137.1 (C3/C5); 144.6 (C1); 8.3 (CHEO 25
Exanpl e Preparation of

2, 6- di chl ExampleA2dydr oxyet hyl -t hi onet hyl ) benzal dehyde (A21) To a sol ution

of 100 I hanol in 4 nl dr
acet oni P?lp?%a%& :Oé 3@ r@qﬂ;g}( 'ggg%dn’ﬁ%eg{rpggg aYe% t)fga‘ded and 17 Cct obe?/
2006 WD bmb@mﬂw xplsberzaldehyder(4241 h at 80C. After

renoval of the solvent in vacuo the residue was partitionated between

et hyl acetate and water. anjc,|a ri ed over SOdI um sul phat e
‘and evapOIAé’taé’&f 8‘1%??9%@5“’ 1 airglp%s?wxva Kbt cercting Witk Lisbs|

(hept ane/ éeftybutpldirhethe- dﬂaﬁ,))low)pfdﬁﬁd B8 ardl €l WAB]hEp&nCHﬂWBCdt%O MHz,
CDC13) 6 T: ?)nédé&)éﬁ"/l%tlg_b 2.68 (t, 2H, SCH2), 3.72 (s,

"H-NMR (400 MHz, CDCl;) 8 = -0.01 (s, 6 H, Si-CHs), 0.02 (s, 6 H, Si-CHs), 0.82
(s, 18H, Bu), 3.71-3.89 (m, 4H, CH;05i), 4.71-4.79 (m, 1H, CH), 7.22 (s, 2H, 3-
H/5-H), 10.27 (s, 1H, CHO).

15 *C-NMR (100.6 MHz, CDCL) § = -5.16, -5.14 (SiCHs), 18.2 (C(CH,)s), 26.0
(C(CH,)s), 62.2 (CH,0S81), 80.4 (OCH), 117.6 (C-3/C-5), 122.6 (C-1),-138.0 (C-
2/C-6), 162.6 (C-4), 187.9 (CHO).

Example A25
Preparation of 2,6-dichloro-4-(2-hydroxy-1-hydroxymethyl-ethoxy)-
20 benzaldehyde (A25)

200 mg (0.4 mmol) A24 and 1 ml (13 mmol) trifluoroacetic acid were stirred in 1
ml dichloromethane at room temperture for two hours. The mixture was
evaporated to dryness and purified by preparative scale HPLC on RP 18 (methanol-
water-gradjent) to yield A25.

25 'H-NMR (400 MHz, CDCl;) & = 3.44-3.66 (m, 4H, CH,OH), 4.44-4.56 (m, 1H,
CH), 4.90 (t, 2H, OH), 7.23 (s, 2H, 3-H/5-H), 10.28 (s, 1H, CHO).

C-NMR (100.6 MHz, CDCl3) 8 = 60.1 (CH,OH), 81.5 (OCH), 117.1 (C-3/C-5),
122.0 (C-1), 137.4 (C-2/C-6), 162.4 (C-4), 187.5 (CHO).




Ar-CHZ) 03. 79 (t, CHZG—i) 7.38 (s, 2H, 3-H5-H, 10.47 (si7YH3dobeH06 13C NWVR
(62.9 MHz, CDCl3) 6 = 34.5 (SCHZ) 35.0 (Ar-CH2-S), 60.9 (CH2OH), 128.9
(C-1), 196.95/08728/ C 5) 137.2 (C-2/C-6), 145.6 (C 4), 188. RCTEREY 39X anpl e
A22 10 Preparation of

4- (2-nor phol i noet hyl') - 3, 5- di chl or o- 4-§or nyl benzyl am ne (A22) An anal ogous
reaction to that described in exanple All, but reacting with 4-(2-

am' noet hyl ) mor pholine and eluting with ethyl acetate yielded 19% Al |.

"H NWVR (5@RdmpleD@63) 6 = 2.41; 2.52; 2.68;, 3.66;, 3.74;, 7.44 (CHarom ),

10. 48 C,r C-NMR (125.8 WHz,
CDC13) 6%%*%‘{% @Pfﬂ 8‘&'@‘%@"@'%@8“‘???%‘” )%mw 9((Ar CH?) :
66. 8 ( CH2butyldigethyl{ilenfloxyhethyh-fropayd-tehzalddigde (426)3/ C-5); 146.5 (C1);
188. 3 (CH=O Exanple A23 Preparation of

2, 6-di chl oro-4- ((2 met hox) - et hoxynet hoxy) - benzal dehyde (A23) 20 To an ice
cool ed soP#bi &n (b8 BowlhyAL2 760meol(}8 Anmll Bathanesulfoniz agi| §-(tert-

met hpxyet gy dmiemyhsq ng e- (tatfblﬂﬁamskrtuylmaﬁﬁbml&ﬁﬂmﬂ%sé? Kith, (3. 4 mmol )

e 8 e i Rt g D5ogT) 0SS 30 a e (ol aﬂrafsﬁénﬁe?ﬁ,‘éreﬁ

aqueous aﬁrbnmta andl 41 hyig e(oesah&noﬁhesarmnﬁc wedy estireds iflr kedndver sodi um

Coeh i + halne FHEBRARAS bE ol ARe o o dhhcaihy MR ooty fl sgbds " " S
PCT/ EPO3/ dD3¢bwere ﬂzlgled HhenrgHs Brytt-rgs vabedfous times vith atyra®Baq@iadis,
3. 5%y 3. 62Nl %S%Hnl Q%?)dneé o?é’t soé:u%%&lﬁkat@ d E@g%)a’te&?%?ryﬁe% Colltm QCHZO)

7.09
59. 5 (f:uﬁ)%lﬂroe@t%r%mf 5‘ SsG‘zlcﬁbﬁme/ethsl 16591%1@@31/&@6)508124 1
(C-1), 138hgA20%)2k6:6),160.8 (C-4),188.1 (CHO).

-'H-NMR (400 MHz, CDCl5) & = 0.00 (s, 12 H, Si-CH3), 0.83 (s, 18H, ‘Bu), 2.00-
2.10 (m, 1H, CH}), 3.60-3.73 (m, 4H, CH,0Si), 4.05-4.14 (m, 2H, O-CH,), 7.19 (s,
15 2H, 3-H/5-H), 10.26 (s, 1H, CHO).

BC-NMR (100.6 MHz, CDCl3) § = -5.19, -5.14 (SiCHs), 18.3 (C(CH,)3), 26.1
(C(CHa)3), 43.6 (CH), 60.0 (CH,08i), 67.0 (O-CHy), 116.6 (C-3/C-5), 122.7 (C-1),
138.0 (C-2/C-6), 162.5 (C-4), 188.0 (CHO).

Example A27
20 Preparation of 2,6-dichloro-4-(3-hydroxy-2-hydroxymethyl-propoxy)-
benzaldehyde (A27)

An analogous reaction to that described in example A25 but starting with A26
yielded A27.

Example A28
25 2,6-dichloro-3-hydroxymethylbenzaldehyde (A28)

Preparation of 2,4-dichloro(triisopropylsilyloxymethyl)benzene (A28.1)

An analogous reaction to that described in ejcample A3.1, but starting with 2,4-
dichlorobenzylic alcohol gave the title compound as a colorless oil in quantitative
yield.




Exanpl e A24 Preparation of 17 October 2006

2, 6-di chl oro- 4- &2 (tert-butyl di net hyl sil anyl oxy)-1-(tert-

but yl di nWOHG08HR¢ any| oxynmet hyl ) - et hoxy] - benzal dehyde ( A2R§T/ER0348¢%gous
reaction to that described in exanple AS, but reacting with 1,3-bis- 10
(tert-butyl di methyl-silanyl oxy) propar_xnz ol and eluting with hept ane/ et hyl
acetate (5:1) yielded 86% A24. 'H NVMR (400 WMHz, CDC13) S = -0.01 (s, 6 H,
Si-CH3), 0.02 (s, 6H Si-CH3), 0.82 (s, 18H "Bu), 3.71-3.89 (m 4H,
CH2CSi ) JHNMR (@90 Mz, FPCISH) = 171 @R 7(Hz, 188, GHy)H.55-HP9 (003 2% QB); 1H, CHO) .

15 3C—N 4 2)3), 26.0
(C(CH2) 3%8(6"39%?‘0% ’)(:P%@d §T&:F—o]“6 % 1 éi‘fés?{%as)“% z'zHB‘Sé ).138.0
(G 2/ C 6Y,5916828 Hz(HAL6-H)87. 9 (CHO . Exanpl e A25 Preparation of

2, 6-di chl oro- 4- (2- hydr oxy- 1- hydr oxymnet hyl - et hoxy) - 20 benzal dehyde (A25)
200 nmg (0.4 mmol) A24 and 1 m (13 mmol) trifluoroacetic acid were stirred

in1l n éﬁ@mqm@maa@cg?m% egne(ramy,asf@(cm»pemfmoazﬂzr she 7, xt ure was
evaporat e yness rifie reparative scale HPLC on 1W 18

( methanol ?2%@{&@ %amégrt 50135?r1e|168¥\é§ 5 ' H NVR (400 MHz, CDC13) S =
3.44-3.66 (m 4H, CHZG—i) 444-4.56(m 1H, CH), 4.90 (t, 2H, OH), 7.23
(s, 2H, 3-H 5-H),10.28 (s, 1H CHO . 13C- NWR (100.6 M1z, CDCI3) 6 = 60.1

(CHOH), BierBrationHf 2,6tdichlord-8-(Bli®Eppylsilyexyineti] Heniddehydé A2 6) , 162. 4
(C-4),187.5 (CHO). 17 Cctober 2006 WO 03/ 087026 PCT/ EPO3/03969 -30 Exam

I A26 i |
[ g- ?( tert- ﬁ#‘?}'{%ﬁ%&ﬁﬁ% ngrl]'lg :‘\)éxgy%e%z[h ffxan'{ple A3.2, but starting with A28.1
but yI di meyieldedithetifle caypewind b3 a polodessydil tan zalidifidsyateofetdight standing

(eluent: iso-hexane/ethyl acetate 20:1).

10 'H-NMR (400 MHz, CDCls) § = 1.03-1.15 (m, 18 H, CH;); 1.15-1.29 (m, 3 H,
CH); 4.88 (s, 2 H, OCH,); 7.44 (d, 8 Hz, 1 H, C5-H); 7.80 (d, 8 Hz, 1 H, C6-H),
10.50 (s, 1 H, C=0)

“BC.NMR (100.6 MHz, CDCL) & = 12.3 (CH); 18.4 (CHs); 62.3 (OCHy); 129.8
(CaromH); 130.4 (Carom); 131.6 (CaromH); 133.4, 135.0, 140.3 (Cyrom.); 189.5 (C=0)

15 :Preparation of 2,6-dichloro-3-hydroxymethylbenzaldehyde (A28)

3.3 g (9.1 mmol) A28.2 was dissolved in dry tetrahydrofurane (80 ml} and a

solution of n-BuyNF (10.0 ml, 1 M in THF, 10.0 mmol) was added at room

temperature and stirred for 15 Minutes. After concentration in vacuo 600.0 mg

(32%) A28 were isolated by column chromatography on SiGel (iso-hexane/ethyl
20 -acetate 2:1), as a colorless solid, m.p. 93-95°C.

- 'H-NMR (400 MHz, CDCl;) & = 4.82 (s, 2 H, OCH,); 7.41 (d, 8 Hz, 1 H, C5-H);
-7.67 (d, 8 Hz, 1 H, C6-H), 10.48 (s, 1 H, C=0)

PC-NMR (100.6 MHz, CDCl;) 8 = 61.7 (OCH,); 129.5 (CaromH); 130.5 (Carom);
'132.1(Ca;0m_H); 134.2, 135.2, 139.1 (Camm_); 189-2 (C=0)




3.43 g (18 mol) A, 7.40 g (18 mmml) nethanesul fonic acid odtdesdos S

but yl d| net gl si | anyl oxy) 2-(tert-butyl di nethyl silanyl oxyrret h&y) propyl ester
(Kim HAYQU0EP26: " 3. " Med. Chem 44 (2001) 3092-3108), 8% ol )
pot assi um carbonate and 41 nmg (0.15 mmol ) 18-crown-6 vvere stirred in 40 m
di met hyl formam de at 40C overnight. .69Q nml ethyl acetate and 250 m aqueous
NaCl were added. The organic | ayer was washed four tinmes with saturated
aqueous 10 NaCl (80 m each), dried over sodium sul phate and evaporated to
dryness. 8ol unSynthisiosfithe fWairreb’btypelamidasi due on Si Gel (heptane/ et hyl
acetate 10:1) yielded 508 ng (27% A26. 'H NVR (400 MHz, CDCI3) S = 0.00
(s, 12 H Si-CH3), 0.83 (s, 18H "Bu), 2.00- 2.10 (m 1H, CH, 3.60-3.73
(m 4H, CEzampleBig 05-4. 14 (m 2H, OCH2), 7.19 (s, 15 2H, 3-H 5-H), 10.26
(s, 1H ChDromodFrhivRio gmnzag;}@g nS = -5.19, -5.14 (SiCH3), 18.3
(C(CH2)3), 26.1 ( O(CHZOSi), 67.0 (O-CH2), 116.6
(G3/C5), 122.7 (C—l) 138 0 (C—2/C—6) 162.5 (C-4), 188.0 (CHO . Exanple
A27 220 Pr Q‘ﬁairﬁﬁcteoﬁ)dléd Zolatich il 48.9 g4((6 391hhcb1p>1~;402d1h5ediyax)me;tyﬂaﬂunar opoxy) -

ut st ar t FRgopRtsomd RGO 06 st | Rigmadsia’ 0 W TPl € A2

.2,.6-di chl dtt:blo@emytlham(j{@ﬂe@ g;{DMﬁthéMdmobﬁ%ﬂ ¢hlenide wes addedfover a

. 2, 4-dichl ous
Feact i on Poigel 5%22%??%4%*4.‘%“emm AR M mfifll b e

di chi or obadediand the ergrwic layay dried ever sedivmcsylabaten Braagmaﬁtecgdléﬁﬂlaé@g iBil in

quagt i tat vako yilldidd01.4% (95%9 BES b.300G- 1296207 ARFR 26 aRETUrERORI 03969 - 31

MS: 246 (API+)

'H-NMR (250 MHz, CDCl;): 8 = 3.35 (s, 3H, NCHS3), 3.56 (s, 3H, OCH3), 7.27 (t,
1H, 5-H), 7.58 (m, 1H, 4-H), 7.60 (m, 1H, 6-H), 7.82 (t, 1H, 2-H).

Example B2
15 -3-iodo-N-methoxy-N-methylbenzamide (B2)

An analogous reaction to that described in example Bl, but starting with 3-
- iodobenzoyl chloride yielded B2.

MS: 292 (API+)

Example B3
20 3-chloro-N-methoxy-N-methylbenzamide (B3)

An ahalogous reaction to that described in example Bl, but starting with 3-
chlorobenzoyl chloride yielded B3. '

MS: 200 (API+)




"H NVMR (400 MHz, CDCI3) S=1.1(d, 7 Hz, 18 H CH3); 150’&0%%10@6 3 H
CH) ; 4833 2H, OCH2); 7.28 (dd, 8 Hz, 2 Hz, 1 H C5-H); 7.32 (d, 2 Hz,
1 H, (’/0?705‘9 (d, 8 Hz, 1 H C6-H) 13C NWR (100.6 M—IBCT@B@@Q?@S = 12.4
(cH; 18 4 (CH3); 62.5 (OCH2); 127.4, 5 128.5, 128.9 (Ca,omH); 132.0,
133.1, 138.1 (Carom ) Preparation of_33._
2,6-dichloro-3-(triisopropylsilyloxynethyl)benzal dehyde (A28.2) An

anal ogous reaction to that described in exanple A3.2, but starting with
A28.1 yi Exaagletge title conmpound as a colorless oil that solidifies on

W, cbey 3Ry E?ﬁﬂ%%%”e Y 1671720 (m 3 WL 4,85 (s,

2 H, OCHZ)744(d 8 Hz, 1 H C5-H); 7.80 (d, 8 Hz, 1 H ©6-H), 10.50
1 H, 3 62. 3
E%CH o 9 s%%ﬁn% 6896 Mé CBQ#) 3-ben Bziyé%bélzﬁmadllﬁ %06%@)135 5

140. 3 ,( Ca Cyromf ng 6{)@:@10 g wlbggﬁyi%xppg r!i\ra&adge%JI at 10°(|5|) A solution 'of
2, 6-si chl @1Gg?(ebgdxli(ﬂ)(&tﬂ?ldl'ﬂ’drbﬁﬂﬁﬁitélmaﬁnldiaﬁbro'in&hﬁle(@asihdmﬁ:r a28. 2 was

d| ssol ved_in tetra drofuran 80 mi l, u4NF (10.0
m, 1 MiR 'T?—?g 10, é@% drRTe wfegﬂ‘;lg) gtﬂ\%eléaltﬂ‘dr}gﬁrred f or
15 M nut estirrimgt efior cdﬂcetm.maea o:md nadditom @@0562rrgg (8209 mdlB WeDe i sol at ed

by cojum d%@f‘“ﬂﬂ*@n%%ﬁ&@éﬂ%%@mﬁ;%m% Baliogrd ERfbfigipl 1) 7o °

- OCH2); 7. Wes pdfled@vepa paried of 3 mjnutesat 46-153C. Hhefurther wprkupithhe sgmeg (s, 1 H,
- CQg¢ 13C BEVRRsEr KM 1R eMiEple BRCEHBM: $3F9§@81%)(1§I3|—|2) 1129.5 (Carom H), 130.5
(Carom); 132.1(Carom H); 134.2,135.2,139.1 (Canm); 189.2 (C=0) 17

Cct ober 2006 WO 03/087026 PCT/ EP03/ 03969 -32 B Synthesis of the
"Wei nreb" MS;p23 GARld®¢s Exam 1Q a Bi

Example B5
3-hydroxy-N-methoxy-N-methylbenzamide (B5)

To a solution of 100 g (0.37 mol) B4 in 750 ml tetrahydrofurane 10 g Pd/C (10%)
15 were added and the mixture was hydrogenated at atmospheric pressure for 2 hours.
' The catalyst war filtered off and the filtrate was evaporated to yield 66.0 g B5 (98%).

MS:; 182 (API+), 180 (API-)

Example B6
3-methoxymethoxy- N-methoxy-N-methylbenzamide (B6)

20 - 69.0 g (380 mmol) of B5 were dissolved in 500 ml of dry dimethylformamide,
cooled to 0°C and 11.5 g (480 mmol) sodium hydride were added and the mixture
was- allowed to stirr for 10 minutes. A solution of 31.2 ml (418 mmol)
(chloromethyl)methylether in 100 ml of dry diemthylformamide was added at this
temperature over a period of 30 minutes. After stirring at room temperature

25 overnight the solvent was distilled off and the residue was partitionated between
400 ml of dichloromethane and 100 ml of water. The organic layer was washed with
50 ml of aqueous sodium hydrogencarbonate and two times with water (80 ml
each) and finally dried over sodium sulphate. Removing the solvent in vacuo
yielded 73.5 g (87%) B6 as a colorless oil which was used without further

30 purification. :




3- br ono- N- net hoxy- N- et hyl benzani de (Bl) 5 To an ice cooleghgbtidggn of

48. 9 m(}(l‘)' 491 nol) N, O di net hyl hydroxyl am ne hydrochl ori de and 140.0
(1.00 P 0B¥ Wbyl amine in 650 m dry dichl oromet hane ROVEBOHO30®. 447 nol )
3- bronobenzoyl chloride was added over a period of 30 mnutes. After
additional strirring for 30 mnutes 3Q mM water was added and the organic
| ayer dried over sodium sul phate. Fractionated distillation in 10 vacuo
yielded 101.4 g (93% Bl1l, b.p. 114-129C/ 0.07 nbar, as a colorless oil. Ms:
246 ( APl +MS:I328&P1+)50 MHz, CDC13): 6 = 3.35 (s, 3H, NCH3), 3.56 (s, 3H,
OCH3), 7.27 (t, 1H, 5-H), 7.58 (m 1H, 4-H), 7.60 (m 1H, 6-H), 7.82 (t,
1H, 2-H). Exanple B2 15 3-iodo- N net hoxy- N-net hyl benzam de (B2) An

anal ogous i to that descri bed in exanple Bl, but starting with 3-

i odobenzo L € anple B3 20

3-chl oro- TI?\il-r‘ltnetbirqoxyglﬁzylld ?1 %gﬁ%a il g¢ ES% 5 An%ngl%c()gous reaction to that
descri bed in exanple Bl, but starti ng with 3- chl orobenzoyl chloride

- yi el ded Ban &ﬁﬂog%ﬁ@ ﬁe&&ioh) tol thdbCdeelefed 20 Exar¥Pe O, Ot Ot tiRETARIPQB/ 03969

- 33 Exanpl e I %1% t hoxy- N- net hy benzani de (B4) To a

suspensi oﬁy%’r" i%%'l% ‘%’&e g? 3- benzyl oxybenzoi ¢ acid in 1200 n

di chl oronet hane 60.6 g (0.6 nol) triethylam ne was added at 10C. A solution
of 5 64. §4 zgpsmg I) ethyl chloroformate in 100 m dichl oromethane was

added over a period’of 15 mnutes keeping the tenperature between 10C and
15C. After
Example B8

3-(4'-chlorobenzyloxy)-N-methoxy-N-methylbenzamide (B8)

1.81 g (10.0 mmol) B5, 1.57 g (11.0 mmol) 4-chlorobenzylic alcohol and 3.03 g

10 - . (15.0 mmol) tributylphosphine were dissolved in 100 ml tetrahydrofurane and 3.78
g (15.0 mmol) azodicarbonylpiperidine was added at 10°C. The mixture was stirred
at room temperature overnight. After removal of the precipitate the mother liquor
was evaporated to dryness and the residue was taken up with ethyl acetate. After
filtration and washing with aqueous sodium hydrogencarbonate, 2 N HCl and

15 -water, the organic phase was dried over sodium sulphate end the solvent was
‘removed in vacuo. Chromatography of the residue on SiGel (n-heptane/ethyl
acetate 2:1) yielded 2.8 g {90%) BS.

MS: 306 (API+)

Example B9
20 3-(4’-methoxybenzyloxy)-N-methoxy-N-methylbenzamide (B9)

An analogous reaction to that: described in example B8, but starting with 4-
methoxybenzylic alcohol yielded B9. '

MS: 302 (AP1+)




stirring for 40 mnutes and addition of 58.2 g (0.60 nol )7 Nce@ber 2006

di met hyl hydr oxyl am ne hydrochl oride a solution of 60.6 g (0.60 nol)

tri et hy¥Ri0%8870%as added over a period of 20 minutes at ROUVEBBAO3e furt her
workup is the same 10 as described in exanple Bl. Yield: 131.9 g (81% BA4.
M5: 273 (APl +) Exanple 3-hydroxy- I\_I-grget hoxy- N- et hyl benzam de (B5) To a
solution of 100 g (0.37 nol) B4 in 7 m tetrahydrofurane 10 g Pd/ C (10%
15 were added and the m xture was hydrogenated at atnospheric pressure for

2 hours. frkhapk®igl yst war filtered off and the filtrate was evaporated to
yi el d 66. 5

5 9 . .18 API +),, APl -) Exanpl e B6
3- net hoxyie Qﬁﬁﬁﬁeﬁﬂw@y@ﬂéﬁm’d’é&fﬁﬁé((%))zo 59, 0 g (380 nmol ) of
B5 were dissolved in 500 mM of dry dinethylformam de, cooled to 0C and
11.5 4 , ! i ] |1 dt
stirrror i Grsiondf SOARENERARUI GPHer Py b MO bomtfRSa | 00ed L0
" (chl or ome28§ mlnzbuianent ét-1i g (AP0 mmolp fpogassive earbenate overtarerd. iftstadded at

this te"e@;&ﬁaguateswrfoﬁ 18¢hb@d e Svébtwiedistiéd O Shill feNfks@uer 0OM
tenperature 2! OV&&JEI ht the sol vent K was g‘t‘:tstl | | ed .of f and, the residue was

“partiti onRpEHiogae eeq il acetateand, Wateh nEhe arganis Javer gtrsiricds o6&t er . The
~organi ¢ | sydiamvedphassdiriithelsblvenbfknidved fin aague0 ¥ield ddilugn(9sdy Bi@acar bonat e

- and two ti W t. i.nally dried over sodium
‘sul phat e. Y%ﬁﬂﬁ‘%?%“%%%\‘%@n |Oﬁl?{$%(%5%n§§£ea|h§§d 73.5 g (87% B6 as a

colorless oil which was used without further 30 purification. 17 Cctober
2006 VO Qpd. 98y P4 PCT/ EPO3/ 03969 -34 MS: 226 (API+) Exanple B7

10 Example B11
 4-chloro-N-methoxy-N-methylbenzamide (B11)

An analogous reaction to that described in example Bl, but starting with 4-
chlorobenzoyl chloride yielded B11.

MS: 200 (API+)

15 Example B12
4-fluoro-N-methoxy-N-methylbenzamide (B11)

An analogous reaction to that described in example Bl, but starting with 4-
fluorobenzoyl chloride yielded B12.

MS: 184 (API+)

20 Example B13
4-chloro-3-methoxy-N-methoxy-N-methylbenzamide (B13)

An analogous reaction to that described in example B1, but starting with 4-chloro-
3-methoxybenzoyl chloride yielded B13.

MS: 230 (API+)




3-(4' - cyanobenzyl oxy) - N- met hoxy- N- net hyl benzam de (B7) Ap7 apghegains
reaction to that described in exanple B6, but starting with 4- 5
cyanoben?PB@8W¥eoni de yi el ded B7. Ms: 297 (APl +) Exanpl BCBEP03/03969

3-(4' -chl orobenzyl oxy) - N- net hoxy- N- et hyl benzam de (B8) 1.81 g (10.0 mmol)
BS, 1.57 g. (11.0 nmmol) 4-chl orobenzygd c al cohol and 3.03 g 10 (15.0 nmol)
tri butyl phosphi ne were dissolved in 100 m tetrahydrofurane and 3.78 ¢
(15.0 mmol ) azodi car bonyl pi peridi ne was added at 10C. The m xture was -
stirred @&xampRBl4enperature overnight. After renoval of the precipitate

t he not her, | 1 quor S e or.ated.t o dryness. e residue was taken up
with et hyl3'l§32ﬂ3%fl%ﬂpf%'ﬁ%ﬁh°txy' *Wﬁﬁﬂﬁweﬂé‘%ﬂﬂéi i th aqueous sodi um

hydr ogencarbonate, 2 N HC and 15 water, the organi c phase was dried over

- sodi um sulsph - S0 a e ' a : raphy of
the residis %ﬁlﬁiﬁ%@gﬁ?‘ﬁ@eﬁ%/é‘?ﬁ‘ﬁ“ ’%“éé’f'ﬂgftﬂégz‘?%f%&i%?ﬁégr@?‘@%g (90% BS.
MB: 306 (Remzyjoxy#xBygrobergoicagid yielded Bl4.

3-(4' - met hoxybenzyl oxy) - N- met hoxy- N- net hyl benzanm de (B9) An anal ogous

reaction .tzh@t‘%ﬁeicri bed in exanple B8, but starting with 4-

met xybeﬁ%l? &dhol yielded B9. MS: 302 (APl +) ------ e e -
---- 17 Cctober 2006 WO 03/087026 PCT/ EP03/03969 -35- Exanple B10
3-(allylo N hoxy- N- net hyl benzam de (B10) To a solution of 10.8 g
(59.6 Mo 542 m (71.5 nmmol) allylic bromde in 300 m

2- but anoné-benzyloxy-¢-agghylri¥inethoxyalshethylbendaoride Bir e added. After

An analogous reaction to that described in example B4, but starting with 3-
benzyloxy-4-methoxybenzoic acid yielded B15.

10 MS: 286 (API+)

Example B16
3-methylthio-N-methoxy-N-methylbenzamide (B16)

An analogous reaction to that- described in example B4, but starting with 3-
methylthiobenzoic yielded acid B16.

15 MS:; 212 (API+)

C Synthesis of the “ethanones”

Example C1
1-(3-bromephenyl)-2-(2-methylthiopyrimidin-4-yl)-ethanone (C1)

20 19.8 ml (140 mmol) diisopropylamine were dissolved in 250 ml dry

- tetrahydrofurane and cooled to —75°C and 87.6 ml of a solution of n-butyllithium
(1.6 M in hexane, 140 mmol) was added over a period of 20 minutes. After stirring

for 15 minutes at ~75°C a solution of 13.1 g (93 mmol) 2-methylthio-4-

. methylpyrimidine in 80 ml dry tetrahydrofurane was added within 30 minutes at —
++25 - 75°C and the mixture was stirred for additional 15 minutes. Then a solution of 25.1
g (103 mmol) Bl was added within 30 minutes at —75°C. The mixture was allowed

to warm up to room temperature and was poured on 600 ml ethyl acetate/water




5 stirring at 60C for 15 hours the solvent was distilled;otliaahddse
residue partitionated between ethyl acetate and water. The organic |ayer
was dri e4O8¥8¥702650di um sul phate and the sol vent renoved PERI/ERBIH369Y| el d:
12.1 g (92% B10 as a yellow sh oil which was used w t hout further
purification. Ms: 222 (API+) 10 Examgle Bl |

4- chl or o- N- net hoxy- N- net hyl benzam derg?lBI ) An anal ogous reaction to that
described in exanple Bl, but starting with 4- chl orobenzoyl chloride

yi fe: ded B(L:1). Tﬁﬁiaqﬁg&s(légﬁk 'h)gs eﬂi’éadfedtaﬁilhsolinlﬁethyl ac:ftate and the combined ]

4-f| uor o- N- met hoxy- N- et enzani de n_an ous,reaction to that
descr | bed OTATRiSA AP e ark PR SR sk, 8P BRI Kitlel e

yi el ded ByRldeNB3.318F 7¢0AR 1+in.p.D8- 11 Mpl e B13

4- chl or o- 3- mret hoxy- N- net hoxy- N- net hyl benzam de (B13) An anal ogous reaction
to that described in exanple Bl, hut starting with 4-chloro-

3- net hoxy B& M7 3EHESH WM 7388 4-)B13. MS. 230 (APl +) 17 October 2006 WD
03/ 087026 PCT/ EP03/ 03969 -36 Exanpl e Bl4

react | on M U0 At BRRRE epolte (Bh 8 F A dp it Sty o T 1HES
benzyl oxy CH#C),)6r66snAd) &Hapyritnidisd)(8.84 Bd A1H 56-Hepyr2ailiqgedP14) (s, BXBnpl e B15
OH).

“keto” (25%) & = 2.52 (s, 3H, SCHs), 4.35 (s, 2H, CH,), 6.97 (d, 14, 5-H-
pyrimidin), 8.46 (d, 1H, 6-H-pyrimidin).

10 Example C2
1-(3-iodophenyl)-2-(2-methylthiopyrimidin-4-yl)-ethanone (C2)

An analogous reaction to that described in example Cl, but starting with B2 yielded
C2.

MS: 371 (API+)

15 Example C3
1-(3-chlorophenyl)-2-(2-methylthiopyrimidin-4-yl)-ethanone (C3})

An analogous reaction to that described in example C1, but starting with B3 yielded
Cs.

MS: 279 (API+)

20 Example C4 |
1-(3-benzyloxyphenyl)-2-(2-methylthiopyrimidin-4-yl)-ethanone (C4)

An analogous reaction to that described in example C1, but starting with B4 yielded
L C4- .

MS: 351 (API+)




3-benzyl oxy- 4- et hyl - N- met hox) - N- et hyl benzam de (B15) Ay apabagaées
reaction to that described in exanple B4, but starting wth 3-
benzyl oXyO3MEWROXybenzoi c acid yiel ded B15. 10 MS: 286 PAFERI303EIanpl e B
16 3-met hyl t hi o- N- et hoxy- N- net hyl benzam de (B16) An anal ogous reaction to
that described in exanple B4, but stagting with 3- nethylthiobenzoic
yielded acid B 16. 15 Ms: 212 (APl +) C Synthesis of the "ethanones"
Exanpl e CI 1-(3-bronmophenyl)-2-(2-nmethylthiopyrimdin-4-yl)-ethanone ()
20 19. 8 miEx4rhgle @810l ) dii sopropyl am ne were dissolved in 250 ml dry
t et rahydr of yr n o} 5C and. 87. ution of
n- butyl i ? ﬁ?’uhﬁﬁﬁ?‘(’%?ge‘m% "é'i(egh gﬁ“ﬁ%‘ l@?')'ig’\}\glsﬂl%{c%%éégter a period of 20
m nutes. After stirring for 15 mnutes at -75C a solution of 13.1 g (93
mol ) 2- mgge@@%- met hyl pyrimdine in 80 nml dry tetrahydrofurane was
added within mnutes a 5 75C and the m xjure was stiryed for
addi t | onaﬂ'@ﬂ“?ﬁ‘ﬂﬂf"@%‘ﬁ"w g )-%Puwtbwt%lppmﬁ'n-&ﬂ(lhetgw (;0631 was added
within 30 mnutes at -75C. The m xture was allowed to warmup to room
~ tenperature and was poured .on ,600.nil et hyl t at e/ wat er ber 2006
Vo 85 opr05RAee BrskRigndR gt ddseRed iy Sble GERUBHER Bl dd vk 2c o
with 50 nCéet hyl acetate and the conbined organic layers were dried over
sodi um sul phate. Renoval of the solvent in vacuo vyielded 23.3 g (77% d,
mp. 98-101C. Ms: M= 325 (ESI+), M= 323 (ESI-). 5 "H NW (250 M1z,
CDCl 3): "MpRy (API89) 8 = 2.62 (s, 3H, SCH3), 5.97 (s, 1H, CH=C), 6.66 (s,
1H, 5-Hpyrimdine), 8. .34 (d, 1H, 6-Hpyrimdine), 14.7 (s, 1H,

Example C7
1-(3-[4’-cyanobenzyloxy]phenyl)-2-(2-methylthiopyrimidin-4-yl)-ethanene (C7)

10 An analogous reaction to that described in example C1, but starting with B7 yielded
C7.

MS: 376 (API+)

Example C8 :
' 1-(3-[4’-chlorobenzyloxy] phenyl)-2-(2-methylthiopyrimidin-4-yl)-ethanone (C8)

15 ~ Ananalogous reaction to that described in example C1, but starting with B8 yielded
C8.

MS: 385 (API+)
Example C9
1-(3-[4’-methoxybenzyloxy] phenyl)-2-(2-methylthiopyrimidin-4-yl)-ethanone

l20 (C9)

- An analogous reaction to that described in example C1, but starting with B9 yielded
Co.

MS: 381 (API+)




OH). "keto" (25% 8 = 2.52 (s, 3H, SCH3), 4.35 (s, 2H, C#dctoBerPbo6d, 1H,
5-H pyrimdin), 8.46 (d, 1H, 6-Hpyrimdin). 10 Exanple C2

1- ( 3- i od¥PHBHFI0IE 2 (2- net hyl t hi opyri ni di n-4-yl) - et hanonePEEEFO3M9Qnal ogous
reaction to that described in exanmple O, but starting with B2 yielded C2.
M5. 371 (API+) 15 Exanple C3 -39.-

1- (3-chl orophenyl)-2-(2-net hyl t hi opyri m di n-4-yl)-ethanone (C3) An

anal ogous reaction to that described in exanple C, but starting with B3
yi el ded @EamplsCH79 (API+) 20 Exam|IP a C4

1- (3- benzyl @x ~R-4{ 25 | j 11} | _ﬂ%&% anone (C4) An
anal 090usﬁr@a%ﬁp)§ﬂﬁ%wﬁh%ﬁ g@?@%@&%ﬁw&%%% m%ﬁ%‘”st arting wwth B4
yielded C4. Ms: 351 (API+) 17 Cctober 2006 WO 03/087026 PCT/ EP0O3/ 03969

3 Egg):ExEerplpﬁl Srealoghub 3=4Yidh Oy RRE A¥dclibad (2 emhpié! E1)i RYdthdtingliwictd BYb) - et hanone
anp

1-(3-neth tqq‘@xyphenyl )-2-(2-nmethyl thiopyrimdin-4-yl)-ethanone (C6) 5

An anal ogous reaction to that described in exanple C, but starting with B6

yi elgled %&SP{F(AJ?’I% (APl +) Exanple C7

Example C11
- 1-(4-chlorophenyl)-2- (2-methylthiopyrimidin-4-yl}-ethanone (C11)

An analogous reaction to that described in example C1, but starting with B1l
yielded C11.

10 MS: 279 (API+)

Example C12
1-(4-fluorophenyl)-2-(2-methylthiopyrimidin-4-yl)-ethanone (C12)

An analogous reaction to that described in example Cl1, but starting with B12
yielded C12.

15 MS: 263 (API+)

Example C13
1-(4-chloro-3-methoxyphenyl)-2-(2-methylthiopyrimidin-4-yl)-ethanone (C13)

An analogous reaction to that described in example Cl, but starting with B13
yielded C13.

20 MS: 309 (API+)

Example C14
- 1-(3-benzyloxy-4-fluorophenyl)-2-(2-methylthiopyrimidin-4-yl)-ethanone (C14)

An analogous reaction to-that described in example C1, but starting with B14
- yielded C14.




1- (3-[4' - cyanobenzyl oxy] phenyl ) - 2- (2- et hyl t hi opyri m di ni#oche€idagnone
(C7) 10 An anal oégous reaction to that described in exanple C, but starting
with B7 WPEPE¥E26 c7. Ms: 376 (API+) Exanple PCT/EP03/03969

1- (3-[4' -chl orobenzyl oxy] phenyl ) - 2- (2- met hyl t hi opyri m di n-4-yl)-et hanone
(C8) 15 An anal ogous reaction to thatypdescribed in exanple O, but starting
with B8 yielded C8. Ms: 385 (APl +) Exanple C9 1-(3- [4'-nethoxybenzyl oxy]
phenyl ) -2-(2-met hyl t hi opyri m di n-4-yl)-ethanone 20 (C9) An anal ogous
reacti on MB:Bha{APRY9Cribed in exanple G, but starting with B9 yielded C9.
M5: 381 (APl +) 17 Cctober 2006 WO 03/087026 PCT/ EP03/03969 -39 Exanple

1- (3-al l yl oxyphenyl)-2-(2-net hyl thi opyri mdi n-4-yl)-ethanone (CIO An

anal ogous ExampleiG¥% t o t hat described in exanple C, but starting with B10

yielded Ch@s 3916 XA . e ede g ay Cl
1-(4-chorop()Pﬁen§/1 9’?? Zér%eﬁ*lﬁﬁnt iogﬁ;ﬁ%r%%rlﬁp-y dine# ét)n%ﬂrllaenoflgl( |§) An
anal ogous reaction to that described in exanple ClL, but starting with Bil

yi el ded Clh. ankibg¥is réaciohAS! thht d&xABE @& Eample C1, but starting with B15
5  yielded Ci15.

MS: 365 (API+)

Example C16
1-(3-methylthiophenyl)-2-(2-methylthiopyrimidin-4-yl}-ethanone (C16)

An analogous reaction to that described in example C1, but starting with Bi6
10 yielded C16.

MS: 291 (API+)

Example C17 : _
1-(3-trimethylsilylacetylenyl)-2-(2-methylthiopyrimidin-4-yl)-ethanone (C17)

To a solution of 16.3 g (44.0- mmol) C2 in 260 ml dry THF at 10°C under nitrogen

15 1.5 g (2.2 mmol) bis-(triphenylphosphine)palladium-II-chloride, 900 mg (4.7

- mmol) copper-I-iodide, 12 ml (85 mmol) trimethylsilylacetylene and 30 ml

diisopropylamine were added and the mixture was stirred and successively allowed

to warm up to room temperature, After stirring at room temperature overnight 260

ml water were added and the mixture was extracted twice with ether. The organic

20 layer was separated, dried and evaporated to dryness. Column chromatography of
the residue on SiGel (iso-hexane/ethyl acetate 3:1) yielded 12.5 g {83%) C17.

MS: 341 (API+)




| - (4-fluorophenyl)-2-(2-nethyl thiopyrim din-4-yl)-ethanopeotiehe) 2008

anal ogous reaction to that described in exanple O, but starting with B12
yi el ded ®Q23/08W20/5: 263 (APl +) Exanple C13 PCT/EP03/03969

1- (4-chl or o- 3- net hoxyphenyl ) - 2- (2- et hyl t hi opyri m di n- 4-yl ) - et hanone (C13)
An anal ogous reaction to that descrilgd in exanple O, but starting with
B13 vyielded C13. 20 Ms: 309 (API+) ExamlIn a Cl4

1- (3- benzyl oxy-4-fl uorophenyl ) -2-(2-net hyl t hi opyri m di n-4-yl)-ethanone
(C14) An anal ogenthesieafthe Ghetbginiesat described in exanple Cl, but starting
with Bl14 vyielded Cl4. 17 Cctober 2006 WO 03/087026 PCT/ EP03/03969 -40

MS: 369 (APl +) Exanple C15
1- ( 3- benz ExampleDiret hyl phenyl ) - 2- (2- net hyl t hi opyri m di n- 4-yl ) - et hanone

C15) A L le A, but starti
i it ABSEEE Gaanyingfis | gam e Ot tarting

1- (2 net hW@%ﬂWéﬂ Thet hyl t hi opyri m di n-4-yl)-et hanone (C16) An
anal ogous reaction to that described in exanple O, but starting with B16

1o b ri e R e Eir st ST RLE ks o7 mh drselcih 128 hanone
(c1r) - tetrahydrofurane and 17 ml water. After cooling to 5°C a solution of 3.24 g (47.0
: mmol) sodium nitrite in 25 mil water was added keeping the temperature between
5°C and 10°C. The cooling was removed and the mixture stirred for 6 hours at
10 room temperature. After removal of the solvent in vacuo 320 ml water and 320 ml
ethyl acetate were added. The pH was adjusted to 8 with 3 N NaOH. The phases
were separated and the aqueous layer was extracted with 50 ml ethyl acetate. The
comined organic layers were dried over sodium sulphate and the solvent was
: removed in vacuo. The residue was treated with diethylether, filtered off and dried.

15 Yield: 8.33 g (60%) D1, m.p. 156-158°C.

MS: M = 352 (ESI+), M = 340 (ESI-).
'H-NMR (250 MHz, Ds-DMSOQ):8 = 2.20 (s, 3H, SCH;), 7.54 (t, 1H, 5-H-BrPh),

. 7.66 (d, 1H, 5-H-pyrimidine), 7.81(m, 1H), 7.92 (m, 2H), 8.70 (d, 1H, 6-H-
pyrimidine), 12.9 (s, 1H, OH).

20 Example D2
1-(3-iodophenyl)-2-(2-methylthiopyrimidin-4-yl)-2-hydroxyiminoethanone(D2)

An analogous reaction to that described in example D1, but starting with C2
yielded D2 in 88% yield.

MS: 400 (API+), 398 (API-)
25 Example D3 _
1-(3-chlorophenyl)-2-(2-methylthiopyrimidin-4-yl)-2-

hydroxyiminoethanone(D3)

. An analogous reaction to that described in example D1, but starting with C3 gave
D3 in 76% yield.




To a solution of 16.3 g (44.0 mmol) C2 in 260 m dry THE;abckB& pger
nitrogen 15 1.5 g (2.2 nmmol)

bi s- (t riYREA¥BHosphi ne) pal | adi um I |1 -chl oride, 900 ng (4PGI/EPRHIBY69
copper-l-iodide, 12 m (85 nmmol) trinethylsilylacetylene and 30 m

di i sopropyl am ne were added and the npxture was stirred and successively
allowed to warmup to roomtenperature. After stirring at roomtenperature
overnight 260 nil water were added and the m xture was extracted tw ce

w th et hems:Bbg(arigani c 20 | ayer was separated, dried and evaporated to
dryness. Col umm chromat ography of the residue on Si Gel (iso-hexane/ethyl
acetate 3:1) yielded 12.5 g (83% Cl17. Ms: 341 (APl +) 17 Cctober 2006 WO
03/ 0870265@@&%/ 03969 -41 D Synthesis of the "ketoxinmes" Examlp e D

ﬁyt(j?og;lom noet ﬁaﬁl\oﬁgp ’?ﬁ%§¥f§&hﬂ%5b@’ﬂ' ﬂ }ﬁ 2were di ssolved in a m xture

of 173 n1 @nonr; R4} tetrahydrofurane and 17 ml water. After
cooling to 5C a soI utlon of 3.24 g (47.0 mmol) sodiumnitrite in 25 m
wat er was ,added kee t he te erature bet 5C and 10 The cooling
was ¥ erov & 4PsP tlg&‘h Fréh"df‘Brexﬁmﬁﬁﬁfgbé(’lt StEgting With (4ngs%F at ur e.
After rembddh 869 ytidld. sol vent |n vacuo 320 ml water and 320 ml  ethyl
acetate were added. The pH was adjusted to 8 with 3 N NaOH The phases
were separated and the aqueous | ayer was extracted with 50 nil ethyl
acetate. WM ecH0{édlv): §bridg8 AFk).s were dried over sodium sul phate and
the solvent was renoved in vacuo. The residue was treated with _
diethylether, filtered off and dried. 15 Yield: 8.33 g (60%9 D, mp.
156- 158C. ExampleiDs 352 (ES|+), M= 340 (ESI-). 'H NWR (250 MHz, D6-DMSO : 8 =

2.20 (s, 31-(1}}.?@@;.}1&”4342 (Z-meﬂﬁlﬂﬁoﬂﬁrﬁﬁmﬁ-@ﬂ)?) 66 (d, 1H, 5-H pyrimdine),
7 8110( m 1m(dro 28 e%anol;l)e(D% 70 (d, 1H 6-

334 mg (1.0 mmol) D6 were dissolved in 20 ml methanol, 200 pl 37% HCI were
added and the mixture was stirred at room temparture overnight. After removal of

. the solvent column chromatography on SiGel using a heptane-ethyl acetate
gradient returned 190 mg (65 %) D5 as a white solid.

15 MS: 290 (API+), 288 (API-)

TH-NMR (400 MHz, Dc-DMS0):8 = 2.22 (s, 3H, SCH3), 7.08-7.11 (m, 1H}, 7.16-
7.20 (m, 1H), 7.20-7.24 (m, 1H), 7.37 (t, 7.8 Hz, 1H), 7.64 (d, 5.1 Hz, 1H, 5-H-
pyrimidine), 8.70 (d, 5.1 Hz, 1H, 6-H-pyrimidine), 9.91 (s, 1H, OH), 12.73 (s, 1H,
OH).

20 BC-NMR (101 MHz, D¢-DMS0):8 = 13.6 (SCHa), 111.6, 114.7, 119.9, 121.9, 130.7,
136.4, 154.2, 158.2, 158.8, 159.4, 171.8, 193.5

Example D6
1-(3-methoxymethoxyphenyl)-2-(2-methylthiopyrimidin-4-yl)-2-hydroxyimino-
ethanone(D6) .

- 25 An analogous reaction to that described in example D1, but starting with C6 gave
D6 in 79% yield. | ‘ |




pyrimdine),12.9 (s, 1H OH . 20 Exanple D2 17 October 2006

1- (3-i odophenyl)-2-(2-nmethylthiopyrimdin-4-yl)-2-hydroxyi m noet hanone( D2)
An anal o090t i on to that described in exanple D, bRET/EP®MBPAg with C2
yielded D2 in 88%yield. Ms. 400 (APl +), 398 (API-) 25 Exanple D3

1- (3-chl orophenyl) -2-(2- et hyl t hi opy.rgam di n-4-yl)-2-

hydr oxyi m noet hanone(D3) An anal ogous reaction to that described in
exanple D ; but starting with C3 gave D3 in 76%yield. --------------
- ----- - MS:334 (API+);332(API-}7 Oct ober 2006 WO 03/087026 PCT/ EPO3/ 03969

-42- Ms: 308 (APl +) Example D4

1- (3-benzyl oxyphenyl ) -2-(2-net hyl t hi opyri m di n-4-yl) - 2-

hydr oxyi mExarapled¥one(D4) 5 An anal ogous reaction to that described in

exampl e Dhu(aRitcshabispaiphinfHda fecthbprBRialschla. VB M = 350 (AP1),

M= 378 .
1- ( 3- hydr bxdsememing-ethanonef]y| t hi opyri mi di n- 4-yl )-2- 10
hydr oxyi mi noet hanone(D5) 334 ng (1.0 mmol) D6 were dissolved in 20 m

met hanol , ,200 37% HCl wer dded .and the mixture was stjrred at room

t en‘pS:r tur&f BPYhteactQn té’rt?‘ﬁte&‘ﬁ?é edgp W‘@f’mtﬂ%‘r%WSf Y&t ogr aphy
on Si Gel Fiing2% yiedght ane-et hyl acetate gradient returned 190 ng (65 % D5
as a white solid.

MS: 405 (API+)

Example D8
1-(3-[4’-chlorobenzyloxy]phenyl)-2-(2-methylthiopyrimidin-4-yl)-2-
10 hydroxyimino-ethanone(D8)

An analogous reaction to that described in example D1, but starting with C8 gave
D8 in 66% yield.

MS: M = 414 (API+), 412 (API-)

Example D9 . ‘
15 1-(3-[4’-methoxybenzyloxy]phenyl}-2-(2-methylthiopyrimidin-4-yl)-2-
hydroxyimino-ethanone(D9)

- An analogous reaction to that described in example D1, but starting with C9 gave
D9 in 74% yield.

MS: 410 (API+)
20 Example D10
1-(3-allyloxyphenyl)-2-(2-methylthiopyrimidin-4-yl)-2-

hydroxyiminoethanone(D10)

An analogous reaction to that described in example D1, but starting with C10 gave
D10 in 84% yield. '

25 MS: 330 (API+), 328 (API-)




15 MS: 290 (APl +), 288 (API-) 'H NWVR (400 MHz, D DVBO : b7 Ricber $606 3H.
SCH3), 7.08-7.11 (m 1H), 7.16- 7.20 (m 1H), 7.20-7.24 (m 1H), 7.37 (t,
7.8 Hz, WE)03/0g70e@ (d, 5.1 Hz, 1H, 5-H pyrimdine), 8. 70PCHEP®/BYEz, 1H,
6-H pyrimdine), 9.91 (s, 1H, OH) 12.73 (s, 1H, OH). 20 13C NWVR (101 Mz,
D6-DMSO : S = 13.6 (SCH3), 111.6, 114.,,_ 119.9, 121.9, 130.7, 136.4

154. 2, 158. 2, 158. 8,159. 4, 171.8,193.5 Exanple D6

1-(3-net hoxynet hoxyphenyl ) - 2- (2- met hyl t hi opyri m di n-4-yl) - 2-hydr oxyi m no-
et hanone( Pahmpke P anal ogous reaction to that described in exanple D, but

starting wth ve in.79%vyiel d ober 2006 WD 03/087026
'PCT/ EPO3/ 343@‘6@‘?&0%36 P@ ﬂﬂ%’r‘ﬁl ;-\BC% Exanpl e D7 1-(3-
[ 4" - cyanobydrzodyiminppthengne(D2t) 2- et hyl t hi opyri m di n-4-yl) - 2-

hydr oxyi m no- et hanone(D7) 5 An anal ogous reaction to that described in

exanple DI, but starting with C7 gave C7 in 72%yield. MS: 405 (API+)
Exanpl e D@manadpgous reaction to-that described in example D1, but starting with C11 gave

[4' -g£hl orqbquﬁyggwhg_henyl )-2-(2-methyl thiopyrimdin-4-yl)-2- 10
hydr oxyi m no- et hanone(D8) An anal ogous reaction to that described in

exanple DI, but starting with C8 gave D8 in 66%yield. M52 M= 414 (APl +),
412 (APl - MS:BoaiipPE- )6 (API-)

Example D12
1-(4-fluorophenyl)-2-(2-methylthiopyrimidin-4-yl)-2-
hydroxyiminoethanone(D12)

10 An analogous reaction to that described in example D1, but starting with C12 gave
D12 in 72% yield.

MS: 292 (API+), 290 (API-)

Example D13
. © 1-(4-chloro-3-methoxyphenyl)-2-(2-methylthiopyrimidin-4-yl)-2-hydroxyimino-
15 ethanone(D13)

*An analogous reaction to that described in example D1, but starting with C13 gave
D13 in 98% yield.

MS: 338 (API+), 336 (API-)

Example D14
.20 1-(3-benzyloxy-4-fluorophenyl)-2- (2-methylthiopyrimidin-4-yl)-2-hydroxyimino-
ethanone(D14)

An analogous reaction to that described in example D1, but starting with C14 gave
D14 in 74% yield.

MS: 398 (API+), 396 (API-)




15 1-(3- [4'-nethoxybenzyl oxy] phenyl)-2-(2- et hyl t hi opyr ij mcidbed2006) - 2-
hydr oxyi m no- et hanone(D9) An anal ogous reaction to that described in

exanpl e YO 038102&t arting with CO gave D9 in 74%vyiel d. REIERQH3PREP| +) 20
Exanpl e D10 1-(3-allyl oxyphenyl)-2-(2-nethylthiopyrimdin-4-yl)-2

hydr oxyi m noet hanone(D10) An anal ogQus reaction to that described in
exanple DI, but starting with C10 gave D10 in 84%yield. 25 Ms: 330

(APl +), 328 (API-) 17 Cctober 2006 WD 03/087026 PCT/ EP03/ 03969 -44

Exgrrpl e D_%g%chl or ophenyl ) - 2- ( 2- met hyl t?i opy{i m di tn g-yl ) - ﬁ-d

ydr oxyi one nal i escribed in
~exanpl e B%:i(%& ?’gr%' Y V\gﬁl{@l@@gh&@yﬁ%‘)w&n Qé{y}f‘yl eld. Ms: 308

(APl +), 3 ORfmiho-e Emmpt I5)2

1- (4-fl uorophenyl)-2-(2-net hyl t hi opyri m di n-4-yl)-2- hydroxyi n noet hanone(D
12) 10 An anal ogous reaction to that described |n exanpl e Dl but starting

. with Cl2 édaaalogays seactippokpthad descrisd in gzamplpDi) ¢ utzsserh(lgwﬂi) 1% 1 p a D13

1- (4 chl o153 MBklyRid.phenyl ) - 2- (2- met hyl t hi opyri ni di n- 4-yl)-2-hydroxyi m no-
15 et hanone( D13)

MS: 394 (API+), 392 (API-)

Example D16
1-(3-methylthiophenyl})-2-(2-methylthiopyrimidin-4-yl)-2-
hydroxyiminoethanone(D16)

10 An analogous reaction to that described in example D1, but starting with C16 gave
D16 in 71% yield.

MS: 320 (API+), 318 (API-)

Example D17
1-(3-trimethylsilylacetylenyl)-2-(2-methylthiopyrimidin-4-yl)-2-hydroxyimino-
15 ethanone(D17)

An analogous reaction to that described in example D1, but starting with C17 gave
D17 in 54% yield, m.p. 140-145°C.

MS: 370 (API+), 368 (API-)

_ .. E Synthesis of the “2,6-dichlorophenyl-N-hydroxy imidazoles”

20
Example E1.1
2-(2,6-dichlorophenyl)-4-(3-bromophenyl)-5- (2-methylthiopyrimidin-4-yl)-N-
hydroxy-imidazole (E1.1)

279 g (79.3 mmol) D1, 14.6 g (83.2 mmol) 2,6-dichlorobenzaldehyde and 61.0 g

25 - {793 mmol) ammonium acetate were dissolved in 550 ml glacial acid and stirred at
- 100°C for 150 minutes. The glacial acid was distilled off in vacuo and the residue

was treated with ethyl acetate/water and justified at pH 8 with concentrated




An anal ogous reaction to that described in exanple D, byt gighet?gtg W th
Cl3 gave D13 in 98%vyield. Ms. 338 (APl +), 336 (API-) Exanple D14 20

1- ( 3- benW 30§7026 f | uor ophenyl ) - 2- ( 2- et hyl t hi opyri mi di n- BCHEPO3A3PEPdr oxyi mi n
o- ethanone(D14) An anal ogous reaction .tothat described in exanple D, but
starting with Cl4 gave D14 in 74%yigld. M5. 398 (APl +), 396 (API-) 17

Cct ober 2006 WO 03/087026 PCT/ EP03/03969 -45 Exam 1le

1- (3- benzyl oxy- 4- et hyl phenyl ) - 2- (2- met hyl t hi opyri m di n-4-yl) - 2-

hydr oxyi maqmts haiiaae.Cliy) proipane vag Alerddestt,iwahed @ith eyl desaeiahgd in

gggm()!a\& i %é%ﬁﬁ’i‘g 5£§ @g(ﬁ%/o)f‘thIS %%62535(3 Df‘l?e ac?ueglglgﬁfa)éer wgs e:ctl\{%ctegg4 (APL+),

1- (13- net hymtﬁlhﬂ:th)dm;elté and ¢i2e penbinkd lorgoya lapérdidried-ope) s@lium sulphate.

~ hyd bed |
 oxanpl e B‘;}?ﬂ%ﬁa‘ﬁf@a‘?%‘%ﬁ‘%@ R R RST (DB vl SBB55' 05 ).

318 API -

1-(3-trimethylsilylacetyl enyl)-2-(2-nmethylthiopyrim d| n-4-yl)-2-hydroxyimn

o- 15 eth a S reaction to that described in exanple D,
but starti '%(‘t[%‘rj?g)&?ﬂ@ag@&%ﬁ in 54%yield, mp. 140-145C. w

Example E1.2
2-(2,6-dichloro-4-hydroxyphenyl)-4-(3-bromophenyl)-5-(2-methylthiopyrimidin-
4-yl)-N-hydroxy-imidazole (E1.2}

10. . Ananalogous reaction to that described in example E1.1, but starting with Al gave
E1.2 in 85% yield.

MS: M = 525 (API+), 523 (API-)
Example E1.3
2-(2,6-dichloro-4-hydroxymethylphenyl)-4-(3-bromophenyl)-5-(2-

15 -~ methylthiopyrimidin-4-yl)-N-hydroxy-imidazole (E1.3)

An analogous reaction to that described in example E1.1, but starting with A3 gave
E1.3 in 99% yield. .

MS: M =539 (API+), 537 (API-)
Example E1.4
20 - 2-(2,6-dichloro-4--(2-methoxy—ethoxymethoxy)phenyl)-4-(3-bromophenyl)-5?(2-

methylthiopyrimidin-4-yl)-N-hydroxy-imidazole (E1.4)

An analogous reaction to that described in example E1.1, but starting with A23 gave
El.4in 72% yield. -

MS: M = 613 (API+), 611 (API-)




M5: 370 (APl +), 368 (API-) E Synthesis of the "2, 6-dichl o7 pia@eyool hydr oxy
i m dazol es” 20 Exanple El.1

2- (2, 6- WOHBEFHPhenyl ) - 4- (3- br onophenyl ) - 5- ( 2- met hyl t hi oRGFERSPSPEIA- y| ) - N-
hydr oxy-i m dazole (EM 27.9 g (79.3 mmol) D1, 14.6 g (83.2 mmwol)

2, 6-di chl orobenzal dehyde and 61.0 g-4£5 (793 mml) ammoni um acetate were
dissolved in 550 m glacial acid and stirred at 100C for 150 m nutes. The
glacial acid was distilled off in vacuo and the residue was treated with
et hyl acefaampled2ar and justified at pH 8 with concentrated 17 Cctober 2006

- WD 03/0879Q } QU El"i% J.tate was
filtered oﬁ?ép&y11 (gﬁ{eﬂﬁaﬁg(? i &ggeg %géal?ilgm} ri gg-['to ylfflzi 4.8 g (62%
El,  mp. bgdroxgimidayple (B &bous | ayer was extracted with ethyl acetate and

t he conbi ned organic Iayers dried over sodium sul phate. Renoval of the

solvent in vacuo and treatnent, with dieth |eldeda 58.94¢g
(2 L A oL aton et desdgthr i pranyplc BTy bt S with D2 ave

2- (25 6- di @hl1dnG6%-yialdr oxyphenyl ) - 4- ( 3- br omophenyl ) - 5- (2 met hyl t hi opyri nmi din
- 4-yl)-Nhydroxy-imdazole (EL.2) 10 An anal ogous reaction to that
described in exanple E1.1, but starting wth Al gave E1.2 in 85%yield.
“MS: M = 5MS: M\PISSH (ABE-G),%f)&F(V\P}) Exanpl e E1.3
2-(2, 6-di chl oro- 4- hydr oxynet hyl phenyl ) - 4- (3- br onophenyl ) -5-(2- 15
et hyl t hi gpyrim d| n-4-yl)-N-hydroxy-ini dazol e (EL. 3) An anal ogous reaction
to that d n exanple E1.1, but starting with A3 gave

_2-(2,6-d1chloro -4-hydroxyphenyl)-4-(3-iodophenyl)-5-(2-methylthiopyrimidin-4-

y1)-N-hydroxy-imidazole (E2.2)

10 -+ An analogous reaction to that described in example El.1, but starting with D2 and
Al gave E2.2 in 99% vyield.

MS: M = 571 (API+), 569 (API-)

Example E2.3
2-(2,6-dichloro-4- hydroxymethylphenyl) 4-(3-iodophenyl)-5-(2-
15 ‘methylthiopyrimidin-4-yl)-N-hydroxy-imidazole (E2.3)

An analogous reaction to that described in example El.1, but starting with D2 and
A3 gave E2.3 in 99% yield.

MS: M = 585 (API+), 583 (API-)

xample E3.1
20 - 2—(2 6-dichlorophenyl)-4-(3-chlorophenyl)-5-(2- methyltluopynmxdm— -y1)-N-
hydroxy-imidazole (E3.1)

An analogous reaction to that described in example E1.1, but starting with D3 gave
E3.11in 85% yield.

MS: M = 465 (API+),463 (API-)




E1.3in 99%yield. M52 M= 539 (API+), 537 (APl -) Exanphedebbér 26

2- (2, 6-di chl oro-4-(2-met hoxy- et hoxynet hoxy) phenyl ) - 4- ( 3- br onophenyl ) - 5- ( 2-
met hyl t 'WOPROBHREi n- 4-yl ) - N- hydr oxy-i mi dazol e (E1.4) An BEBEBF869 eacti on
to that described in exanple E1.1, but starting with A23 gave El1.4 in 72%
yield. M5s: M= 613 (APl +), 611 (API “gg. cccc-- -- - 17 Cctober 2006 WO
03/ 087026 PCT/ EP03/03969 -47- Exanple E2.1

2- (2, 6-di chl orophenyl ) -4-(3-i odophenyl ) -5-(2-nethylthiopyrimdin-4-yl)-N
hydr oxy- i ExsiapR/E3.A E2. 1) An anal ogous reaction to that descri bed in exanple

E|531 ( AlF)’H S %&Silﬁﬂg Wétz‘lr}]fél%xygﬁenyl) E(E %hljdropr])en)@lf)sy -met'hy 1opyrnn1d?g5 (AP+),

2-(2,6-di dWIbNday&rh:y;dnnmdymle(Ea 3) 4- (3-i odophenyl ) - 5- (2- et hyl t hi opyri m di n-
4- yl)-N-hydroxy-imdazole (E2.2) 10 An anal ogous reaction to that
described in exanple E1.1, but starting wwth D2 and Al gave E2.2 in 99%
yi el d. NMcExample®3s3 ( Ap| +) 569 (APl-) Exanple E2.3

2- (% 6-di Qf(b%t(ﬂt]ﬂbhil 1)4- -élﬁofo%ﬁ@ﬂ;h Byh) - 5-(2- 15
met hyl t hi o 'g:édl n; ﬁy rox 045193 (EZ. 3) An anal ogous reaction
to that dég%i'?f ePYF] M with D2 and A3 gave E2.3
in 99%vyield.

-An analogous reactlon to that described in example El.1, but starting with D3 and

A3 gave E3.3 in 67% yield.

MS: M = 495 (API+), 493 (APIL-)

10 Example E4.1
- 2-(2,6-dichlorophenyl)-4-(3-benzyloxyphenyl)-5-(2-methylthiopyrimidin-4-yl)-N-
hydroxy-imidazole (E4.1)

An analogous reaction to that described in example E1.1, but starting with D4 gave
EA.1 in 63% yield.

15 MS: M = 535 (API+), 533 (API-)

Example E4.2
2-(2,6-dichloro-4-hydroxyphenyl)-4-(3-benzyloxyphenyl)-5-(2-
- methylthiopyrimidin-4-yl)-N-hydroxy-imidazole (E4.2)

An analogous reaction to that described in example E1.1, but starting with D4 and
20 Al gave E4.2 in 82% vyield. :

MS: M = 551 (API+), 549 (API-)

Example E4.3
2-(2,6-dichloro-4-hydroxymethylphenyl)-4-(3-benzyloxyphenyl)-5-(2-methylthio-
pyrimidin-4-yl}-N-hydroxy-imidazole (E4.3)

25~ An analogous reaction to that described in example E1.1, but starting with D4 and
A3 gave E4.3 in 74% yield.




M5 M= 585 (API+), 583 (API-) Exanple E3.1 20 17 October 2006

2- (2, 6-di chl orophenyl)-4-(3-chl orophenyl)-5-(2-nethyl thiopyrimdin-4-yl)-N
hydr oxy-VRi%48¥ee (E3.1) An anal ogous reaction to that dBEEEPHEIN exanpl e
El.1, but starting with D3 gave E3.1 in 85%yield. M5. M= 465 (API+), 463
(API-) 17 October 2006 WO 03/087026.4CT/ EPO3/ 03969 -48 Exanple E3.2

2- (2, 6-di chl oro-4- hydroxyphenyl ) -4-(3-chl orophenyl ) -5-(2-nmethyl thi opyrim di
n- 4-yl)-N hydroxy-im dazole (E3.2) Exanple E3.3 5

2- (2, 6- di MM$:dvic=3B63HI-Oxy et hyl phenyl ) - 4- (3-chl or ophenyl ) - 5- ( 2-

met hyl t hi opyri m di n-4-yl)-N-hydroxy-im dazole (E3.3) An anal ogous reaction
to that descriped in exanple EL.I, but starting with D3 and A3 gave E3.3
in 67% yi &Xampldidd) = 495 (API+), 493 (API-) 10 Exanple E4.1

2-(2, 6 i Qhi0s.aRiRRD [tk okyoaBau}InURRY HehyS B-bBirflkkyphepy i M di n-4-y1)

oxaml o ELe %ﬂﬁﬁ"'mﬁa@i@?ﬂ-@&a@a& () I N

(APl +), 533 (API- Exampl e E4.2

_2(26d| nz yph | ).r 5-(.2-
met hyI t hi %yﬁa%gﬁu@%%ct?ﬁ%y%&g%ﬁ m a'?é]:egﬁ(ll‘—:}fsg%ta%r?ga‘%\@} géc?‘ﬂg reaction
to that déécgaﬁb%ﬂmn%aﬁﬂe El.I, but starting with D4 and

MS$: M =623 (API+), 621 (API-)

Example E4.5
2-{2,6-dichloro-4-[ethoxycarbonylmethoxy]phenyl)-4-(3-benzyloxyphenyl)-5-(2-
10 methylthiopyrimidin-4-yl)-N-hydroxy-imidazole {(E4.5)

An analogous reaction to that described in example E1.1, but starting with D4 and
- A5 gave E4.5 in 73% yield.

MS: M =635 (API-)

Example E4.6
15 (rac)-2-(2,6-dichioro-4-(2,2-dimethyl-[1,3]-dioxolane-4-ylmethoxy)phenyl)-4-(3-
benzyloxyphenyl)-5-(2-methylthiopyrimidin-4-yl)-N-hydroxy-imidazole (E4.6)

Example F4.6.1
(R)-2-(2,6-dichloro-4-(2, 2—d1methy1—[1 3}-dioxolane-4-ylmethoxy)phenyl)-4-(3-
“benzyloxyphenyl)-5-(2-methylthiopyrimidin-4-yl)-N-hydroxy-imidazole (E4.6.1)

20 . 'An analogous reaction to that described in example E1.1, but starting with D4 and
A8.1 gave E4.6.1 in 38% yield. '

MS: M = 665 (API+), 663 (APL-)




" (E4. 6)

20 Al gave E4.2 in 82%yield. Ms: M= 551 (APl +), 549 (AP oronrEamal e

2- (2, 6-di chl oro-4- hydr oxynet hyl phenyl ) - 4- ( 3- benzyl oxyphenyl ) - 5- (2- nmet hyl t hi
0- pyri MVei0308094 ) - N- hydr oxy-i m dazol e (E4.3) 25 An anal BgHEBO¥®B%St i on to

t hat described in exanple E1.1, but starting with D4 and A3 gave E4.3 in
74% yield. 17 COctober 2006 WO 03/ 08766 PCT/ EP03/ 03969 -49 Ms: M = 563
(APl -) Exanple E4.4 2-(2,6-dichl oro-4- '

[ met hoxycar bonyhnet hoxy] phenyl ) - 4- ( 3- benzyl oxyphenyl ) - 5-

(2- et hy| tBxamplerE46.2i n- 4-yl ) - N-hydr oxy-i m dazol e (E4.4) 5 An anal ogous

reaction tg.sl | I LA and A4
gave E4. 4(§) tf BS/o (]9;3 ?ﬁ;éz ekl 3 CAF Pkgla@%ﬁ:?%@b?ﬁhé@@ﬂg E4.5
2-(2,6-di &8 enyl) 5-(2-methylthiopyrimidin-4-yl)-N-hydroxy-imidazole (E4. 6 2)
[ethoxycarbonyhnethoxy]phenyl) 4 (3 benzyl oxyphenyl )-5-(2- 10 .
met hyl t hi |n4 I.m dazo ((E4.5). An an reaction
to that deotmalReEgys Waei%f& B ip %%I&Pllﬁeﬁﬁ Bt ehea B 3ave E4. 5
in ™B%yi e%lSngaVSMMZZmQB%}ﬁAEI - Exanpl e E4.6 15
(rac)-2-(2,6-dichloro-4-(2, 2-di rret hyl - [ 1, 3] - di oxol ane- 4- yhnet hoxy) phenyl ) - 4

- (3- benzyl oxypheny é@ met hyl t hi opyri m di n-4-yl)-Nhydroxy-i m dazol e
Ei&t]M &’&*‘)( I @API9 6- di chl oro-4-(2, 2-di et hyl - [ _

1, 3] - di oxol ane- 4- yI met hoxy) phenyl ) - 4- ( 3-

benzyl ox en 2- et hyl t hi opyri m di n-4-vyl N- hydr oxy-i m dazol e
(Ea & y y%xa ﬁ ) ( y py yl') - N-hy y-
S (rac}-2-(2,6- dxchioro—4—(2,3-dlhydroxypropoxy)phenyl)-4-(3-benzyloxypheny1)-5-

- (2-methylthiopyrimidin-4-yl)-N-hydroxy-imidazole (E4.7)

10 Example F4.7.1
(R)-2-~(2,6-dichloro-4-(2,3-dihydroxypropoxy)phenyl)-4-(3-benzyloxyphenyl)-5-
(2-methylthiopyrin1idin—4~yl)—N-hydroxy-imidazole (E4.7.1)

E4.7.1 was isolated as a byproduct (partly deprotection of the ketal in glacial acid)
from example E4.6.2 in 42% yield

15 MS: M = 625 (API+), 623 (API-)

Example F4.7.2
(8)-2-(2,6-dichloro-4-(2,3-dihydroxypropoxy)phenyl)-4-(3-benzyloxyphenyl)-5-
: (2-methylthiopyrimidin-4-yl)-N-hydroxy-imidazole (E4.7.2)

o -E4.7.2 was isolated as a byproduct (partly deprotection of the ketal in glacial acid)
20 from example E4.6.1 in 37% yield

MS: M = 625 (API+), 623 (API-)

Example E4.8
2-(2,6-dichloro-4-(dimethylphoshinoylmethoxy)phenyl)-4-(3-benzyloxyphenyl)-
5-(2-methylthio-pyrimidin-4-yl)-N-hydroxy-imidazole (E4.8)

25 An analogous reaction to that described in example E1.1, but starting with D4 and
A7 gave E4.8 in 79% yield. -




20 An anal ogous reaction to that described in exanple Elj3ocRmbr Sdogrti ng
with D4 and A8.1 gave E4.6.1 in 38%yield. M. M= 665 (APl +), 663 (API-)
17 Cct obWP 0308826 WO 03/ 087026 PCT/ EP03/ 03969 -50 Exanpl BCEEP&/03969
(S)-2-(2,6-dichloro-4-(2,2-dinmethyl- [

1, 3] - di oxol ane- 4-yl net hoxy) phenyl ) - 4-4;3-

benzyl oxyphenyl ) -5-(2- net hyl t hi opyri m di n-4-yl)-N hydroxy-i m dazol e
(E4.6.2) An anal ogous reaction to that described in exanple E1.1, but

- starting MS:MBb4aidPI-H), 680 (AR§dve E4.6.2 in 41%yield. M52 M= 665 (APl +),
663 (API-) Examlie E4.7
(rac)-2-(2,6-dichloro-4-(2, 3-di hydr oxypr opoxy) phenyl ) - 4-( 3- benzyl oxyphenyl)
-5- (Z-W@wnhiﬂp&ri m di n-4-yl)-N-hydroxy-i m dazole (E4.7) 10 Exanple

- B4T. 1 6-d1chloro-4-meth Ithiophenyl)-4-(3-benzylo; heny) -5-(2-
R)-2-(2, 6- oro:- 4- % ]?1 éﬁyox r ox%g;g% n 4- (3- benzyl oxyphenyl ) -5
A %2 m(et h%ﬁ%ﬁaﬁ )FW&FH zYl)yIﬂ) Yﬂxwﬁlﬁa 5@ 0I>le)(E4(7 1) EZ 7. {p -

i sol ated as a byproduct (partly deprotection of the ketal in glacial aC| d)
1;520 examﬁl mEﬁEgl%'n 42% vyield 15 M5 M= 625 (APl +), 623 (API-) Exanple
-'(S) 2- (2, 8- (aJﬁedltldpmmah&eshdﬁyﬂpbxmﬂ}-éﬂbebﬁymmhenﬂyﬁ-CBz-benzyI oxyphenyl )-5

- (2-methy ,;3,]@,'944 | _N%Je le (E4.7.2) E4.7.
|solated as P uct p%t B §égotecug]rgo the ketal in gIaC|aI aC|d)
20 from exarrple E4 6.1 1in 37%y| eId M5: M= 625 (APl +), 623 (API-) Exanple
. ;54 g 6. i Aﬁanalogous rgactlon hto thaht de?]cnbedlm examp ple Elﬁ butI startm émtél D4 a1|1d henvl
( i gh bggv%Ezll Hg&\%}xdg oshi noyl net hoxy) phenyl ) -4 enzyl oxyphenyl ) -
10 MS: M = 599 (API+), 597 (API-)
Example E4.11

2-(2,6~dichloro-4-méthanesulfonylpheny1)-4-(3-benzyloxyphenyl)-5- (2-
methylthio-pyrimidin-4-yl)-N-hydroxy-imidazole (E4.11)

Example E4.12
15 - 2-(2,6- dxchloro-4-cyanomethyloxyphenyl)—4-(3-benzyloxyphenyl) -5-(2-
: ‘methylthio-pyrimidin-4-yl)-N-hydroxy-imidazole (E4.12)

An analogous reaction to that described in example El.1, but starting with D4 and
A6 gave E4.12 in 68% yield.

MS: M = 590 (API+), 588 (API-) -

20 Example E4.13
" 2-(2,6-dichloro-4-(N-morpholino)methylphenyl)-4-(3-benzyloxyphenyl)-5-(2-
methylthiopyrimidin-4-yl}-N-hydroxy-imidazole (E4.13)

Example E4.14
o - 2-(2,6-dichloro-4-ethoxycarbonylmethylthiomethylphenyl)-4-(3-
~ 25 ... "benzyloxyphenyl)-5-(2-methylthiopyrimidin-4-yl)-N-hydroxy-imidazole (E4.14)




5-(2-net hyl t hi o-pyri m di n-4-yl)-N-hydroxy-im dazol e (E4. 8y Rppd@aal ogous
reaction to that described in exanple E1.1, but starting with D4 and A7
gave E4.WO0i%3/0§19%6 yi el d. 17 COctober 2006 WO 03/087026 PCRCEEB®GII6O -51
M5: M= 641(API+), 639 (API-) Exanple E4.9
2- (2, 6-di chl oro-4-net hyl t hi ophenyl ) - 455(3- benzyl oxyphenyl ) - 5- ( 2-
nmet hyl t hi opyri m di n-4-yl)-N-hydroxy-imdazole (E4.9) 5 Exanple E4.10
2- (2, 6-di cMor o- 4- net hanesul fi nyl phenyl) - 4- (3- benzyl oxyphenyl ) - 5- ( 2-
met hyl t hi leB4izn- 4-yl ) - N-hydroxy-i m dazol e (E4.10) An anal ogous

0, ;%

2

reaction t esqri hed in. exanpl 1.1 starti N and Al0

. gave E4.10 % “@%@?’W@[‘U oryeffithigrietiy "(“Xprgﬁ'b%‘b‘?'f°€‘)&a?‘?“§}ﬂ’h‘ inpl e E4. 11
-~ 2-(2, 6- di ohdtbylthidpyrinivimdsyl)-Nehpdrgrtyeinyidzole (E3:-15¢nzyl oxyphenyl ) - 5- ( 2-

met hyl t hi o- pyri m di n-4-yl)-Nhydroxy-im dazole (E4.11) Exanple E4.12 15

2- (2, 6-di chl or 0- 4- cyanonet hyl oxyphenyl ) - 4- ( 3- benzyl oxyphenyl ) - 5- ( 2-
net hyl t hi w-4-yl ) - N- hydr oxy-i mi dazol e (E4.12) An anal ogous

- reacgion tzqztd:&%me@m(bbﬁﬂwgﬂbmamgiaﬁﬁﬁémémn her1)24-{3-ng Wi th D4 and A6
. .gave E4.12 in 68(V?_1 I?)lrrg- : )Hl = 5 MI ;é) 8%{%@RI -.é é(}gagﬁggpl e E4.13
3202, 6- o ORPIBIRD NI At e AAD Y hydreoignidsne Vi)-5-(2-
nmet hyl t hi opyri m di n-4-yl)-N-hydroxy-i m dazole (E4.13) Exanple E4.14

Example E4.17 :
2-(2,6-dichloro-4-[2-(tert-butyldimethylsilanyloxy)-1-(tert-
. butyldimethylsilanyloxymethyl)-ethoxy]-phenyl)-4-(3-benzyloxyphenyl)-5-(2-
10 . methylthiopyrimidin-4-yl)-N-hydroxy-imidazole (E4.17)

An analogous reaction to that described in example E1.1, but starting with D4 and
A24 gave E4.17 which was used without further purification.

MS: M =853 (API+) .

Example F4.18 :
15 2-(2,6-dichloro-4-[3-(tert-butyldimethylsilanyloxy)-2-(tert-butyldimethylsilanyi-
- oxymethyl)-propoxy]-phenyl)-4-(3-benzyloxyphenyl)-5-(2-methylthiopyrimidin-
4-yl}-N-hydroxy-imidazole (E4.18) '

Example E5.1
2-(2,6-dichlorophenyl)-4-(3-hydroxyphenyl)-5-(2-methylthiopyrimidin-4-yl)-N-
20 hydroxy-imidazole (E5.1)

Example E5.2
2-(2,6-dichloro-4-hydroxyphenyl)-4-(3-hydroxyphenyl)-5-(2-
methylthiopyrimidin-4-yl}-N-hydroxy-imidazole (E5.2)

Example E5.3
25 - 2-(2,6-dichloro-4-hydroxymethylphenyl)-4-(3-hydroxyphenyl)-5-(2-methylthio-
pyrimidin-4-yl)-N-hydroxy-imidazole (E5.3)

An analogous reaction to that described in example El.1, but starting with D5 and
A3 gave E5.3 in 76% yield. o




2- (2, 6-di chl oro- 4- et hoxycar bonyl met hyl t hi onmet hyl phenyl ) - 49 G316b2P2006

benzyl oxyphenyl ) -5-(2- net hyl t hi opyri m di n-4-yl)-N-hydroxy-i m dazol e (E4. 14)
17 Cct obWPO BE§H26 WO 03/ 087026 PCT/ EP03/ 03969 -52 Exanpl ECEEPH03969

2- (2, 6-di chl or o- 4- hydr oxyet hyl t hi onet hyl phenyl ) - 4- ( 3- benzyl oxyphenyl ) - 5- ( 2-
met hyl t hi opyri m di n-4-yl)-N hydroxy-igg dazol e (E4.15) Exanple E4.16 5

2- (2, 6-di chl oro-4-(Nnorpholinoethyl am nonet hyl ) phenyl ) - 4-( 3-

benzyl oxyphenyl ) -5-(2- et hyl t hi opyri m di n-4-yl)-N-hydroxy-i m dazol e (E4. 16)
Exanpl e EMIM2473 (PIH K RTDEARI4) [ 2- (tert-butyl di nethyl silanyl oxy)-1-(tert-
but yl di net hyl si | anyl oxynet hyl ) - et hoxy] -phenyl)-4-(3-benzyl oxyphenyl)-5-(2-
10 net hyl t hi opgri m di n-4-yl)-Nhydroxy-imdazole (E4.17) An anal ogous
reaction Eédescribed in exanple El.l, but starting with D4 and A24

%inérem IEg éﬁ»Mg-&ﬁhl&?@ﬂ&ﬁ?ﬂ-@@tﬂ@&hbx%ﬂé&x@ﬁfp}ﬁﬂﬂ)JCSL&%Eﬂ’n’j}iﬂlﬂﬁyﬁ%ﬁn853 (APl +)
2-(2, 6-di gﬂf*&l‘@ﬂ‘f’@‘i’f‘@ﬁ%%ﬁﬁ%ﬂdi met hyl si | anyl oxy) - 2- (tert - but yl di met hyl si

| anyl -

oxynet hyl ),-pr. - nyl ).x4- ( 3- henzyl oxyghenyl ) - 5- ( 2- met h hi opyri m di n-
5 - N DR A0SR dele R PR R, Bucilring b g

2- (2, 6- di €allan8ptenisld) - 4- ( 3- hydr oxyphenyl ) - 5- (2- net hyl t hi opyri mi di n-4-yl)-N
- 20 hydroxy-im dazole (E5.1) Exanple E5.2

2- (2, 6-dichl oro-4- hydr oxyphenyl ) - 4- ( 3- hydr oxyphenyl ) - 5- ( 2-

met hyl t hi %%i?‘ilmw%ﬁl | ) - N- hydr oxy-i ni dazol e (E5.2) Exanple E5.3

Example E6.2
2-(2,6-dichloro-4-hydroxyphenyl)-4-(3-methoxymethoxyphenyl)-5-(2-
10 methylthio-pyrimidin-4-yl)-N-hydroxy-imidazole (E6.2)

An analogous reaction to that described in example El.1, but starting with D6 and
Al gave E6.2 in 99% yield.

MS: M = 505 (API+), 503 (API-)

Example E6.3
15 2-(2,6-dichloro-4-hydroxymethylphenyl)-4-(3-methoxymethoxyphenyl)-5-(2-
' ‘methylthiopyrimidin-4-yl)-N-hydroxy-imidazole (E6.3)

An analogous reaction to that described in example El.1, but starting with D6 and
A3 gave E6.3 in 99% yield.

MS: M = 519 (APL+), 517 (API-)

20 Example F6.4
- 2-(2,6-dichloro-4-[methoxycarbonylmethoxy]phenyl)-4-(3-
methoxymethoxyphenyl)-5-(2-methylthio-pyrimidin-4-yl)-N-hydroxy-imidazole
(F6.4)




25 _ 17 October 2006 _

2- (2, 6-di chl oro-4- hydr oxynet hyl phenyl ) - 4- ( 3- hydr oxyphenyl ) - 5- ( 2- net hyl t hi o-
pyri m di WOMPBK020. hydr oxy-i mi dazol e (E5.3) An anal ogous PEREPIINSIE t hat
described in exanple El .1, but starting with D5 and A3 gave E5.3 in 76%
yield. 17 Cctober 2006 WO 03/087026 CT/ EP03/03969 -53 Ms: M = 475

(APl +), 473 (API-) Exanple E6.1

2- (2, 6-di chl or ophenyl) - 4- ( 3- met hoxynet hoxyphenyl ) - 5- (2- net hyl t hi opyri m di n-
4-yl) - N- hgsample-HeB dazol e (E6.1) 5 An anal ogous reaction to that described

: . : . o _ .
A AP LS e bkt a3t Aot e R By T |1 9% i el o M M= 48T
2- (2, 6- di eethexymethyxypbanyyphe(gnetyltte-petindinre yHdNchplmrylinidazélz 10

met hyl t hi ‘(’Etf?b’fi m di n-4-yl)-N-hydroxy-im dazol e (E6.2) An anal ogous reaction
to that described in exanple E1.1, but starting with D6 and Al gave EG6. 2
in 99%yield. M5 M= 505 (API+), 503 (API-) ExamI|P a E6.3 15

2- (% 6- di ol aRpdadedEuny BBy Rl i efahpre BN GXY SRERQ¥MANBEMhA - 5- (2-
met hyl t hi ggyr |%§ nﬁglﬁﬁd\l— hydr oxy-i m dazol e (EG. 3) AnTanal ogous reaction
to that d&S&RY M/ eR¥te E1.1, but starting with D6 and A3 gave E6.3
in 99%yield. M5 M= 519 (APl +), 517 (API-) 20 Exanple E6.4

2- (2, 6-di ghd. QF Q- t\h Ronyl net hoxy] phenyl ) - 4- ( 3-

met hoxynme '%pﬁg;\)(flkﬁ@i%)gg@ﬁyl t hi o- pyri m di n-4-yl)-N hydroxy-i m dazol e

Example E6.6
(rac)-2-(2,6-dichloro-4-(2,2-dimethyl-[1,3]-dioxolane-4-ylmethoxy)phenyl)-4-(3-

10 methoxymethoxy-phenyl)-5-(2-methylthiopyrimidin-4-y1)-N-hydroxy-imidazole
(E6.6)

Example E6.6.1 ,

(R)-2-(2,6-dichloro-4-(2,2-dimethyl-[1,3]-dioxolane-4-ylmethoxy)phenyl)-4-(3-

methoxy-methoxyphenyl)-5-(2-methylthiopyrimidin-4-yl)-N-hydroxy-imidazole
15 (E6.6.1) '

Example E6.6.2
(8)-2-(2,6-dichloro-4-(2,2-dimethyl-[1,3]-dioxolane-4-ylmethoxy)phenyl)-4-(3-
methoxy-methoxyphenyl)-5-(2-methylthiopyrimidin-4-yl)-N-hydroxy-imidazole
(E6.6.2)

20 Example E6.7
: (rac)-2-(2,6-dichloro-4-(2,3-dihydroxypropoxy)phenyl)-4-{3-
methoxymethoxyphenyl)-5-(2-methylthio-pyrimidin-4-y1)-N-hydroxy-imidazole
(E6.7)

Example E6.7.1

25 - (R)-2-(2,6-dichloro-4-(2,3-dihydroxypropoxy)phenyl)-4-(3-
methoxymethoxyphenyl)-5-(2-methylthio-pyrimidin-4-yl)-N-hydroxy-imidazole
(E6.7) ' '




(E6.4) 17 Cctober 2006 WO 03/087026 PCT/ EP03/ 03969 - 54 1Emuib2(06

2- (2, 6-di chl or o- 4-[ et hoxycar bonyl net hoxy] phenyl ) - 4- ( 3-

met hoxyn‘é(PWéé@"ﬂ%nyl ) -5-(2- et hyl t hi o-pyri m di n-4-yl) - N RGHEBI303PGH dazol e
- (E6.5) 5 An anal ogous reaction to that described in exanple E1.1, but
starting with D6 and AS gave E6.5 i5(1%yield. Ms: M= 591 (API +), 589
(APl -) Exanple E6.6 (rac)-2-(2,6-dichloro-4-(2,2-dinethyl-]

1, 3] - di oxol ane- 4-yl met hoxy) phenyl )-4-(3- 10

met hoxyneEkhaxple@ocar/| ) - 5- (2- net hyl t hi opyri m' din-4-yl)-N hydr oxy-im dazol e

155, SO sl

‘met hoxy- met ﬁxm’}’h@ -@mqﬂh}thﬂma}pymmdlmhymhydmwmqlel m dazol e
15 (ES. 6. {gg fxanpl e E6.6.2 (S)-2-(2, 6-dichloro-4-(2,2-dinethyl- [ 1,3 ]

- di oxol ane- 4-'yl enet hoxy) phenyl ) - 4- ( 3-
nmet hoxy- met hoxyphenyl ) - 5- (2- met hyl t hi opyri m di n-4-yl)-N hydroxy-im dazol e
(E6.%.2) Barpiemslse E6. 7

%?%xim&?ﬁg’ﬁgfbﬁﬂl Or(}q-(é}hi%“ﬁrﬁ Mrﬁf}y‘gwﬂﬁﬁ@hgal g ﬁl— é\idr oxy-im dazol e
" (E6.7) Exmﬂlm’ﬁﬁﬂ%x&plﬂﬁ‘lyl) -5-(2-methylthio-pyrimidin-4-yl)-N- hydroxy-umdazole
(R -2-(2, @.:éjg)chl or 0- 4- (2, 3-di hydr oxypr opoxy) phenyl ) - 4- ( 3-

: An analogous reaction to that described in example El.1, but starting with D6 and
10 A7 gave E6.8 in 86% yield.

MS: M = 595 (API+), 593 (API-)

Example E6.9 _
2-(2,_6-dichloro-4—methanesulﬁnylphényl)-4-(3-methoxymethoxyphenyl)-5-(2-
methylthio-pyrimidin-4-yl)-N-hydroxy-imidazole (E6.9)

15 - An analogous reaction to that described in example El.1, but starting with D6 and
A10 gave E6.9 in 73% yield.

MS: M =551 (API+), 549 (API-)

Example E7.1
2-(2,6-dichlorophenyl)-4-(3-[4’-cyanobenzyloxy] phenyl)-5-(2-
20 - methylthiopyrimidin-4-yl)-N-hydroxy-imidazole (E7.1)

Example E7.2
2-(2,6-dichloro-4-hydroxyphenyl)-4-(3-[4’-cyanobenzyloxy] phenyl)-5-(2-
methylthio-pyrimidin-4-yl)-N-hydroxy-imidazole (E7.2)

Example E7.3
.25 . 2-(2,6-dichloro-4-hydroxymethylphenyl)-4-(3-[4 -cyanobenzyloxy]phenyl)-s -(2-
- methylthiopyrimidin-4-yl)-N-hydroxy-imidazole (E7.3) :




met hoxynet hoxyphenyl ) - 5- (2- et hyl t hi o- pyri m di n-4-yl) - N- Ry di i bdggdazol e
(E6.7) 17 COctober 2006 WD 03/087026 PCT/EP03/03969 -55 Exanple E6.7.2
(S)-2- (2WE-B08H26r 0- 4- ( 2, 3- di hydr oxypr opoxy) phenyl ) - 4- ( 3PCT/EP03/03969

met hoxynmet hoxyphenyl ) - 5- ( 2- et hyl t hi o- pyri m di n-4-yl ) - N hydr oxy-i m dazol e
(E6.7) 5 Exanple E6.8 - 56 -

2- (2, 6-di chl oro-4-(di met hyl phoshi noyl net hoxy) phenyl ) - 4- ( 3-

met hoxynmet hoxyphenyl ) - 5- ( 2- met hyl t hi o- pyri m di n-4-y1) - N- hydr oxy-i m dazol e
(E6. 8) Anﬂﬁmpgﬁﬁlé reaction to that described in exanple E1.-1, but

- ?g ar f .) ng w'-%t\?-mé%%(éqwazo:&@ﬁﬁx%hﬁnh51~4B(§9{w£,%9beﬂﬁbxwpﬁe§ﬁﬁs£ APl +), 593
2-(2, 6- dFgﬁﬂﬁ?‘gﬁgﬁﬂﬂrﬁ'&i@ﬁtm'Hﬂlﬂﬁ@ﬁyi'?id&z‘(l%%)hoxyrret hoxyphenyl ) - 5- ( 2-
met hyl t hi o- pyri m di n-4-yl)-N hydroxy-im dazole (E6.9) 15 An anal ogous
reaction tQ that described in exanple E1.1 t.starting wi,th D6.and Al0
" gave E6.9 ﬁnhgnfgqﬁ)oyf Eﬁa‘dt.“’w%: tlhﬂﬁ &esgrg%d(elﬂﬁxi'}’?leg@@l’?’Rgftf‘ﬁu“%@g}rgﬁraﬂda E7.1
2- (2 6- di HRgavpkkhid §4%yieBL [ 4' - cyanobenzyl oxy] phenyl)-5-(2- 20
met hyl t hi opyri m di n-4-yl)-Nhydroxy-im dazole (E7.1) Exanple E7.2

2-(2,6-dichl qro-4-hydroxyphenyl )-4-(3- [4'-cyanobenzyl oxy] phenyl)-5-(2-
nmet hyl t hi &Niﬁ%i(ﬁh)ygf&@;)droxy-i m dazol e (E7.2) Exanple E7.3 .

Example E8.1
2-(2,6-dichlorophenyl)-4-(3-[4’-chlorobenzyloxy] phenyl)-5-(2-
- methylthiopyrimidin-4-yl}-N-hydroxy-imidazole (E8.1)

- 10 - An analogous reaction to that described in example E1.1, but starting with D8 gave
E8.1 in 99% yield.

MS: M = 571 (API+), 569 (API-)

Example E8.2 .
: 2-(2,6-dichloro-4-hydroxyphenyl)-4-(3-[4"-chlorobenzyloxy] phenyl)-5-(2-
.15 methylthio-pyrimidin-4-yl)-N-hydroxy-imidazole (ES.2)

An analogous reaction to that described in example El.1, but starting with D8 and
Al gave E8.2 in 99% vield.

MS: M = 587 (API+), 585 (API-)

Example E8.3
220 - 2-(2,6-dichloro-4-hydroxymethylphenyl)-4-(3-[4’-chlorobenzyloxy}phenyl)-5-(2-
- methylthiopyrimidin-4-yl)-N-hydroxy-imidazole (E8.3) '

Example E9.1
-2-(2,6-dichlorophenyl)-4-(3-[4"-methoxybenzyloxy)phenyl)-5-(2-
-'methylthiopyrimidin-4-yl)-N-hydroxy-imidazole (E9.1)
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2- (2, 6-di chl or o- 4- hydr oxynet hyl phenyl ) -4-(3-[4' -cyanobenzyl oxy] phenyl )-5-(2
- met hy | WRi088%7026xi di n- 4-yl ) - N- hydr oxy-i m dazol e (E7.3) 1RCTEP&EP692006 WO
03/ 087026 PCT/ EP03/ 03969 -56 Exanple E7.4

'2-(2, 6-di chl oro-4-(2-hydroxyet hox) yphgnyl )-4-(3-[4'-c

anobenzyl oxy] phenyl )-5- (2-nethylthiopyrimdin-4-yl)-N hydroxy I m dazol e
(E7.4) An anal ogous reaction to that described in exanple E1.1, but

starting BximipldE9and 5 Al2 gave E7.4 in 84%yield. M5 M= 620 (APl +), 618

~ (API-) Pe £5
502 b o PG SEIBr Ay hepy ek S 4 RO TR R 42

‘met hyl t hi opfhylthiclppriidin4-ph)-INHydvoxy-imidiaale (B9.2E8. 1) 10 An anal ogous
reaction to that described in exanple E1.1, but starting with D3 gave E8.1
in 99%vyield. M5 M= 571 (APl +), 569 (API-) Exanple ES8.2 )
2- (2, 6- di ExampleFR3nydr oxyphenyl ) - 4- (3-[4' - chl or obenzyl oxy] phenyl )-5-(2- 15

-met hyl t hi g-(g;ﬁtdzsmgi-dnﬂl a} 4043d g{egu;,gge 1 alipgous reaction
to that d crltl%%gulr;’n%ggp zlat séﬁz %EQ t%&ﬁ!’ﬁgi’ gave E8.2

in 99% yi -HXBr “( mpl e E8.3 20

2- (2, 6-dichl oro-4- hydroxynethylphenyl) 4-(3-[ 4 -chIorobenzyloxy]phenyr)-S-(
2- net hyl gbi r|1611d| n-4-yl)-N hydroxy-im dazol e (E8.3) Exanple E9.1
2-(2,6-di | )-4-(3-[4" - met hox benzyl oxﬁ}lphenyl 5 (2-

met hyl thi &d:6rdifdprephexyl)- 4f(|31¢§1ml0§mhen 0 -4-yl)-N-

hydroxy-imidazole (E10.1)

10 An analogous reaction to that described in example E1.1, but starting with D10
gave E10.1 in 949% yield.

MS: M = 485 (API+), 483 (API-)

Example E10.2
. 2-(2,6-dichloro-4-hydroxyphenyl)-4-(3-allyloxyphenyl)-5-(2-
15 methylthiopyrimidin-4-yl)-N-hydroxy-imidazole (E10.2}

Example E10.3
-~ 2-(2,6-dichloro-4-hydroxymethylphenyl)-4-(3- allyloxyphenyl) -5-(2-methylthio-
pyrimidin-4-yl)-N-hydroxy-imidazole (E10.3)

Example E11.1
.20 . 2-(2,6-dichlorophenyl)-4-(4-chlorophenyl)-5-(2-methylthiopyrimidin-4-yl)-N-
hydroxy-imidazole (E11.1)

-An analogous reaction to that described in example El.1, but starting with D11
gave E11.1 in 96% vield.

MS: M = 465 (API+), 463 (APL-)

25 Example E11.2
-+ 2-(2,6-dichloro-4-hydroxyphenyl)-4-(4-chlorophenyl)-5-(2-methylthiopyrimidin-
4-y1)-N-hydroxy-imidazole (E11.2)
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2- (2, 6-di chl oro-4- hydroxyphenyl ) -4-(3-[4'-met hoxybenzyl oxy] phenyl)-5-(2-
met hyl t hW&-93{8708¢ di n- 4- yl ) - N- hydr oxy-i mi dazol e (E9.2) ExEAPEBIFBI® 5

2- (2, 6-di chl oro- 4- hydr oxynet hyl phenyl ) -4-(3-[4' - met hoxybenzyl oxy] phenyl ) - 5-
(2-met hyl t hi opyri m din-4-yl)-NhydraxgJ m dazol e (E9.3) Exanple E10.1

2- (2, 6-di chl orophenyl)-4-(3-allyl oxyphenyl)-5-(2-nethylthiopyrimdin-4-yl)-
N hydroxy-i m dazol e (E10.1) 10 An anal ogous reaction to that described in
exanpl e E]i_xgmplnﬂllﬁ arting wwth D10 gave E10.1 in 94%yield. M5 M= 485

(ZA(PIZ+) %3(1 bro %ﬁympﬁ"}]ﬁ?@w 4"4[9?10’5(09’]1%’(11{/?)(25 (2- 15

net hyIth| apsihyliiepyrimidin viprdosogr-immidazole(Bd1(3510. 2) Exanpl e E10. 3
2-(2,6-dichl oro-4- hydroxynethylphenyl) 4- (3-al lyl oxyphenyl)-5-(2-nmethylthio
- pyrimdin-4-yl)-N hydroxy-imdazol e (E10.3) Exanmple El 1.1 20

2- (2, 6-di E%Eéé#&dm) 4- (4- chl orophenyl)-5-(2-rrethy|thi opyrimdin-4-yl)-N
“hydrxy- i @idmzdicklotdphtni)-44@-uvabplgdiyh- 5- Rt Mthidpytind gmNDbed in

- exanpl e E%%&'io but &zﬁigt(ggg with D11 gave E11.1 in 96% yi e d M5: M = 465
(APl +), le El 1.2

- 2-(2,6-dichl oro- 4 hydr oxyphenyl ) - 4- (4- chl or ophenyl ) - 5- ( 2- net hyl t hi opyri m di

n- Example E12.2
2-(2,6-dichloro-4-hydroxyphenyl)-4-(4-fluorophenyl)-5-(2-methylthiopyrimidin-
4-yl)-N-hydroxy-imidazole (E12.2)

10 Example E12.3
: 2-(2,6-dichloro-4-hydroxymethylphenyl)-4-(4-fluorophenyl)-5-(2-
methylthiopyrimidin-4-yl)-N-hydroxy-imidazole (E12.3)

Example E13.1 _
2-(2,6-dichlorophenyl)-4-(4-chloro-3-methoxyphenyl)-5-(2-methylthiopyrimidin-
15 4-yl)-N-hydroxy-imidazole (E13.1)

An analogous reaction to that described in example El.1, but starting with D13
gave E13.1 in 88% vield.

MS: M =495 (API+), 493 (API-)

Example E13.2
20 2-(2,6-dichloro-4-hydroxyphenyl)-4-(4-chloro-3-methoxyphenyl)-5-(2-
- methylthio-pyrimidin-4-yl)-N-hydroxy-imidazole (E13.2)

Example E13.3
2-(2,6-dichloro-4-hydroxymethylphenyl)-4-(4-chloro-3-methoxyphenyl)-5-(2-
methylthiopyrimidin-4-yl)-N-hydroxy-imidazole (E13.3)




) - N-hydroxy-imdazole (El 1.2) 17 October 2006 WO 034Q@®(8262006
EPO3/ 03969 -58 Exanple E11.3

, 6- dVOHBEEY24- hydr oxymet hyl phenyl ) - 4- (4- chl or opheny| PCBAEP3/03969
yIth| opyri m di n-4-yl)-N-hydroxy-imdazol e (E11.3) Exanple E12.1 5

, 6-di.chl orophenyl)-4-(4-fl uoropheggyl )-5-(2-nmet hyl thiopyrimdin-4-yl)-N
oxy I m dazole (E12.1) Exanple El12.2

, 6-di chl or o- 4- hydr oxyphenyl ) - 4- (4-fl uor ophenyl ) - 5- ( 2- met hyl t hi opyri m di

yI) BximgleBid-i mi dazol e (E12.2) 10 Exanple E12.3

6- di ne /1h) henyl) 5-(2-

yI t hi gp ﬁﬁf%’c@l’o’?&(&{ S’lﬂj’lﬁﬁﬂ S 4 ﬁuﬁ;r%&re‘hw Exanpl e E13.1

. 6- di Efitiay ﬁil‘*eldyl) 5- (2- met hyl t hi opyri m di
5 4-yl) - N—hydroxy |m dazol e (E13 1) An anal ogous reaction to that

ri bed%n%gg%?@o{%m 3t arti r1 %%D%gl ggt 5ar|'§i}1§ “%th BIQB% yi el d.

256 di gkﬂe(ﬂ]ﬂ-léhnf%%}nﬂxdphenyl) 4 (4 chI or o- 3- net hoxyphenyl ) - 5- ( 2-
hyl t hi o- pyri m di n-4-yl)-N-hydroxy-im dazol e (E13.2) Exanple E13.3

2, 6-di chl or o- 4- hydr oxynet hyl phenyl ) - 4- (4- chl or o- 3- met hoxyphenyl ) - 5- ( 2-
hyl t hi &bﬁszﬁiMAﬁlﬂaﬁNﬂﬁdr oxy-im dazol e (E13.3) 17 Qctober 2006
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Example E14.2
- 2~(2,6-dichloro-4-hydroxyphenyl)-4-(3-benzyloxy-4-fluorophenyl)-5-(2-
methylthio-pyrimidin-4-yl)-N-hydroxy-imidazole (E14.2)

10 An analogous reaction to that described in example E1.1, but starting with D14 and
Al gave E14.2 in 95% yield.

MS:; M = 569 (API+), 567 (API-)

Example E14.3
2-{2,6-dichloro-4- hydroxymethylphenyl) ~4~(3-benzyloxy-4-fluorophenyl)-5-(2-
15 - methylthiopyrimidin-4-yl)-N-hydroxy-imidazole (E14.3)

An analogous reaction to that described in example E1.1, but starting with D14 and
A3 gave E14.3.

MS: M = 583 (API+), 581 {API-)

Example E15.1
20 -2~(2,6-dichlorophenyl)- 4—(3-benzyloxy—4—methylphenyl) 5-(2-
" methylthiopyrimidin-4-yl)-N-hydroxy-imidazole (E15.1)

Example E15.2
2-(2,6-dichloro-4-hydroxyphenyl)-4-(3-benzyloxy-4-methylphenyl)-5-(2-
methylthio-pyrimidin-4-yl)-N-hydroxy-imidazole (E15.2)

25 An analogous reaction to that described in example Ei.1, but startmg with D15 and
Al gave E15.2 in 89% yield. '
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2- (2, 6-di chl orophenyl ) -4-(3-benzyl oxy-4-fl uorophenyl)-5-(2-

met hyl t WO OBIEEi n- 4-yl ) - N- hydr oxy-i i dazol e (E14.1) AnPEHEPHHHOE reacti on
to thatdescribed in exanple El.l, but starting with D14 5 gave E14.1 in
93% yield. M5: M= 553 (API+), 551 (Afd-) Exanple E14.2

2- (2, 6-di chl oro-4- hydr oxyphenyl ) - 4- (3- benzyl oxy- 4-fl uor ophenyl ) -5- ( 2-

met hyl t hi o- pyri m di n-4-yl)-N hydroxy-i m dazole (E14.2) 10 An anal ogous
‘reaction tMS:tNjat5634aP1+he6B(ARI-¢xanple El .1, but starting with D14 and Al
gave E14.2 in 95%yield. M5 M= 569 (APl +), 567 (API-) Exanple E14.3

2- (2, 6-di chl or o- 4- hydr oxynet hyl phenyl ) - 4- (3- benzyl oxy-4-f| uorophenyl) - 5- (2-
15 net hy| EsampleB15i3di n- 4-yl ) - N-hydroxy i m dazol e (E14.3) An anal ogous

reaction tHoat I &Ll t 14 and A3

gave El4. %qig%&hﬂ%ﬁgsé :A§‘¥|'i+ 3I"‘ifaleﬁlﬂ B mglx&ﬁ% AehBAaHIES- 3

2-(2, 6-di & Yébwaﬁmduzr !afxwd Fehenyl ) - 5- ( 2-

met hyl t hi opyri m di n-4-yl) - N- hydroxy i mdazole (E15.1) Exanple E15.2

2- ( 6- di ghl orp-4- hydr.oxy, VA 3- benz t byl phenyl) - 5- ( 2-
et SRR e B R eter i T pda ELY i A R a0

reactl on Mga#mlil&:ﬂamﬂﬁ%pdldtn exanple El'l, but starting with D15 and Al

gave E15.2 in 89%yield. -----------

MS: M = 579 (API+), 577 (API-)

Example E16.1
: 2-(2,6-dichlorophenyl)-4-(3-methylthiophenyl)-5-(2-methylthiopyrimidin-4-yl)-
10 N-hydroxy-imidazole (E16.1)

An analogous reaction to that described in example El.1, but starting with D16
gave E16.1 in 87% yield.

MS: M = 475 (API+), 473 (API-)

Example E16.2
15 2-(2,6-dichloro-4-hydroxyphenyl)-4-(3-methylthiophenyl)-5-(2-
' methylthiopyrimidin-4-yl)-N-hydroxy-imidazole (E16.2)

Example E16.3
- 2-(2,6-dichloro-4-hydroxymethylphenyl)-4-(3-methylthiophenyl)-5-(2-
methylthio-pyrimidin-4-yl)-N-hydroxy-imidazole {E16.3)

20 Example E17.1
2-(2,6-dichlorophenyl)-4-(3-trimethylsilylacetylenylphenyl)-5-(2-
methylthiopyrimidin-4-yl)-N-hydroxy-imidazole (E17.1)

An analogous reaction to that described in example E1.1, but starting with D17
gave E17.1 in 61% yield.

25 MS: M = 525 (API+), 523 (API-)




17 Cctober 2006 WO 03/087026 PCT/ EP03/03969 -60- M5: M FRBmpel Aftht)

563( APl -) Exanpl e E15.3

2- (2, 6- WOHWBE$T92¢4- hydr oxynet hyl phenyl ) - 4- (3- benzyl oxy- 4- RET/EYI3IEETY| ) - 5- ( 2-
met hyl t hi opyri m di n-4-yl)-N hydroxy-i m dazol e (E15.3) 5 An anal ogous
reaction to that described in exanpl-g1ELlL. 1, but starting with D15 and A3
gave E15.3 in 99%yield. M5 M= 579 (APl +), 577 (API-) Exanple E16.1

2- (2, 6-di chl orophenyl) - 4-(3-net hyl t hi ophenyl ) -5-(2-net hyl t hi opyri m di n-4-yl
)- 10 N h¥zamopleFlR2dazol e (EL16.1) An anal ogous reaction to that described

3o A el a1

2- (2, 6- di BKthlicpygadindor A hydroxy-gmidarele (B17iZ8pheny! ) - 5- ( 2-
met hyl t hi opyri m di n-4-yl)-N hydroxy-i m dazol e (E16.2) Exanple E16.3

2- (2, 6-di ghl or,0-.4- hydr oxynet hyl phenyl ) - 4- (3- net hyl t hi ophenyl ) -5-( 2-
nmet hyl t hi ggé??k&ié? Fn-4-yl)-N hydroxy-imdazol e (E16.3) 20 Exanple E17.1

2- E E |6£ ﬁi 242, 6rdighieroyd- hydi‘oécf&nbﬁiyrpﬁchyll)ﬂi-Ggymﬂmdiﬂélbl?mﬁitﬁyl?mﬂh):niﬁ)—(ﬁ- y
met hyl t hi in L mi n anal ogous reaction
to that d H};\tﬁl P{”'x{ #Bﬁﬁ]%ﬁy ?azgie?% E’/l&th D17 gave E17.1 in 61%
yield. 25 VB M= 525 (API +), 523 (API-) 17 October 2006

E Synthesis of the “2,6-dichlorophenyl-N-H imidazoles”

Example F1.1
10 2-(2,6-dichlorophenyl)-4-(3-bromophenyl)-5-(2-methylthiopyrimidin-4-yl)-N-H-
imidazole (F1.1)

78.1 g (130 mmol) E1.1, 59.8 g (391 mmol) methyl bromoacetate and 181.6 ml (1.3
mol) triethylamine were dissolved in 3.35 1 methanol and stirred at 60°C overnight.
After removal of the solvent in vacuo the residue was partitionated between ethyl

15 acetate/water. The organic layer was dried over sodium sulphate evaporated to
dryness an the residue was treated with diisopropyylether, filtered off and dried.
Yield: 44.1 g (69%) F1, m.p. 183-186°C.

MS: M = 493 (ESI+), M = 491 (ESI-)
*H-NMR (250 MHz, Ds-DMSO):8 = 2.18 (s, 3H, SCH3), 7.43 (t, 1H, Ar-H), 7.5-7.8

20 (m, 5H, Ar-H), 7.87 (s, 1H, 2-H-BrPh), 8.56 (d, 1H, 6-H-pyrimidine), 13.4 (s, 1H,
OH).

xample F1.2
2—(2 6-dichloro-4-hydroxyphenyl)-4-(3-bromophenyl)-5- (2—methylth10pymmdm

4-yl)-N-H-imidazole (F1.2)

- 25 1.34 g (3.0 mmol) E1.2 and 6.71 mi (38.0 mmol) triethyl phosphite in 57 ml dry

‘ dimethylformamide were stirred at 100°C for 2 h. After removal of all volatiles in

vacuo, column  chromatography of = the residue on  SiGel
(dichloromethane/methanol 20:1) returned F1.2 in 70% yield.

MS: M = 509 (API+), 507 (API-)
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2- (2, 6-di chl oro-4-hydroxyphenyl)-4-(3-trinethyl silylacetyl enyl phenyl)-5-(2-
met hyl t WE-08987026 di n- 4-yl ) - N- hydr oxy-i mi dazol e (E17.2) ERGEKBP®/BI? 3 5
(2, 6-di chl or o- 4- hydr oxymet hyl phenyl) - 4- (3-tri met hyl silyl acetyl enyl phenyl)

5- (2 met hyl t hi opyrim din-4-yl)-N h)ﬂir_oxy i mdazole (E17.3) F Synt hesi s of
he "2, 6-di chl orophenyl -N-H i m dazol es" Exanple FIJ 10

(2, 6-di chl or ophenyl ) - 4-( 3- bronophenyl ) -5-(2-net hyl t hi opyri m din-4-yl)-NH

i mi dazolExample H1)3 78. 1 g (130 nmol) E1.1, 59.8 g (391 mmmol) net hyl

br onoacet at hibe 386%(@, G‘EE?"YAEQ’% re dissolved in 3.35
1 et hanol %nd stﬂ’r%ggwla% v%lr;@lly&“j g?mygl of the solvent in
vacuo t he metBylthiepxramidingdyl}-Nodmidpzplei(fb8h et hyl 15 acetate/water. The
organi c | ayer was dri ed over sodi um sul phate evaporat ed to dryness an the

- residue wgs treated wit.h diisop l.et her ré ff and .drjed. Yield:
a1y (6e apsoons gickign 6 (RN IgRBkyh Saariekt £ St Rartind Bnek) 5 )\

(2506 MHz, ghbe IDMSR 7486 Weld. 18 (s, 3H, SCH3), 7.43 (t, 1H Ar-H), 7.5-7.8 20

(m 5H Ar-H, 7 87 (s, 1H, 2-HBrPh), 8.56 (d, 1H, 6-Hpyrinmidine), 13.4

- (s, 1H, g—g& mpl e F1.2

©2-(2, 6-di ME%M@BIW?%MH) 4- (3- br onophenyl ) - 5- ( 2- net hyl t hi opyri ni di n
- 4-yl)-NHimdazole (F1.2) 25 1.34 g (3.0 mmol) E1.2 and 6.71 m (38.0
nol ) trigthylatosphite in 57 m dry di msthylformarri de were stirred at
100C for 1 removal of all volatiles in vacuo, columm

.chr omat og aa(pinydldiloque-(zeﬁetﬂwqf-ethoﬁmfahoxy()plmiﬂ)@i Bvbidmdishenvld3a@ol  20: 1)

returned Elfyiihiopy it a$1)-N-H-imidazole (F1.4)

2
t
2

10-  An analogous reaction to that described in example F1.1, but starting with E1.4
gave F1.4 in 99% yield.

MS: M = 597 (API+), 595 (API-)
Example F2.1
2-(2,6-dichlorophenyl)- 4-(3-1odophenyl) -5-(2-methylthiopyrimidin-4-yl)-N-H-

15 imidazole (F2.1)

An analogous reaction to that described in example F1.1, but starting with E2.1
gave F2.1 in 99% yield.

MS: M = 539 (API+), 537 (API-)
xample F2.2
.20 2- (2,6-d1chloro -4-hydroxyphenyl)-4-(3-iodophenyl)-5- (2-methylthmpyrmudm—4-

yl)-N-H-imidazole (F2.2)

An analogous reaction to that described in example F1.1, but starting with E2.2
gave F2.2 in 58% yield.

MS: M =555 (API+), 553 (API-)




. 537 (AP - fn Kig reastion 4@ that

2 Exanple F1.3
- (2, 6- WOWBE$261- hydr oxyr net hyl phenyl ) - 4- ( 3- br onopheny| PCHEP@B/03969
met hyl t hi opyri m di n-4-yl)-NHimdazole (F1.3) An anal ogous reaction to
that described in exanple F1.1, but sgzarting with E1.3 5 gave F1.3 in 74%
yield. Ms: M= 523 (APl +), 521 (APlI-) Exanple Fl.4
2- (2, 6-di chl oro-4-(2-nmet hoxy- et hoxymet hoxy) phenyl ) - 4- ( 3- br onophenyl ) - 5- ( 2-
net hyl t hi EgympleEd.3- 4- yI) N—H—i m dazol e (F1.4) 10 An anal ogous reaction to.

t hat desct,i X ut st £ 4 gave F1.4 in 99%
yi'el d. e Qr-diclofe A dfosvisttyighiiny £ 4 ld0pllopd)- St
2- (2, 6-di mﬂtbylﬂpbmnwu)dlmHﬂ}Nddﬂph@zyle)(F&SlZ met hyl t hi opyri midi n-4-yl)-N H
15 im dazole (F2.1) An anal ogous reaction to that descri bed i n exanpl e
F1.1, but starting with E2.1 ve F2.1 in 99%yield M —539 API +

Y cﬁ:scrlbed in examp?e %fll but startmg with E ( ).
2- (% 6- di ghvears #h-geyslyieldy phenyl ) - 4- (3-i odophenyl ) - 5- (2- et hyl t h| opyri m di n-
4- yl)-N-Himdazole .(F2.2) An anal ogous reaction to that described in
exanple F1.1, but starting with E2.2 gave F2.2 in 58%yield. Ms: M= 555
(APl +) , 5B85: M\RI56P (APTHOcEAPI006

M5: M= 509 (APl+), 507 (API-) 17 Cctober 2006 WO 03/ 08792fReThdR03/ 03969
-6
2

Example F3.1
2-(2,6-dichlorophenyl)-4-(3-chlorophenyl)-5-(2-methylthiopyrimidin-4-yl)-N-H-
imidazole (F3.1)

- 10 An analogous reaction to that described in example F1.1, but starting with E3.1
gave F3.1 in 64% yield.

MS: M = 449 (API+), 447 (APL-)

Example F3.2
_ 2-(2,6-dichloro-4-hydroxyphenyl)-4-(3- chlorophenyl) 5-(2-methylthiopyrimidin-
15 4-yl)-N-H-imidazole (F3.2)

Example F3.3
2-(2,6-dichloro-4-hydroxymethylphenyl)-4-(3-chlorophenyl)-5-(2-
methylthiopyrimidin-4-yl)-N-H-imidazole (F3.3)

o ~ An analogous reaction to that described in example F1.1, but starting with E3.3
20 gave F3.3 in 98% yield.

MS: M = 479 (API+), 477 (API-)

Example F4.1
'2-(2,6-dichlorophenyl)-4-(3-benzyloxyphenyl)-5-(2-methylthiopyrimidin-4-yl)-N-
H-imidazole (F4.1)

25 An analogous reaction to that described in example F1.2, but starting with E4.1
gave F4.1 in 76% yield.




WO 03/ 087026 PCT/ EPO3/ 03969 -63 Exanple F2.3 17 October 2006

2- (2, 6-di chl oro-4- hydr oxynet hyl phenyl ) - 4- (3-i odophenyl ) - 5- ( 2-

met hyl t KWEO@POBHREI n- 4-yl )-N-Hi'mi dazol e (F2.3) An anal ogBOEEP&S¢%N t O

t hat described in exanple 131.1, but starting with E2.3 5 gave F2.3 in 56%
yield. M52 M= 569 (API+), 567 (API-)64U ExamlIp a F3.1

2- (2, 6-di chl or ophenyl ) - 4- (3- chl or ophenyl ) - 5- (2- met hyl t hi opyri m din-4-yl)-N
H imdazole (F3.1) 10 An anal ogous reaction to that described in exanple
F1.1, butMgMggjg(App}) ﬁ:«}»(;;pl_gave F3.1in 64%yield. M5 M= 449 (APl +),
447 (API-) Exanpl e F3.

2- (2, 6-dichl oro-4- hydroxyphenyl) 4-(3-chl orophenyl) 5 (2- et hyl t hi opyri md|
n- 15 4-yExatpldH4® dazol e (F3. 2) Exanpl e F3.

I s A &%ﬂ%ﬁﬂ Bl babus 1 eacti on to

“that descm Wmﬂpl-@-Yl?iN-ﬂ-m;dazekéFﬁlhg with E3.3 20 gave F3.3 in 98%
yield. Ms. M= 479 (API +), 477 (APl-) Exanple F4.1 2-
(2 6 di chl or ophenyl ) -4

Benzy| 6% RS reyction tathag (depsribsg in xempleElh bogystartingwith B4R (Fa. 1) 25
An anal oggae F4AQURWYiEle. Aswbypiedict BoRd 4 warcbigihel. F1. 2, but starting with
"E4.1 ogave F4.1 in 76%yield. 17 Cctober 2006

MS: M = 535 (API+), 533 (API-)

Example F4.3
2-(2,6-dichloro-4-hydroxymethylphenyl)-4-(3-benzyloxyphenyl)-5-(2-
10 methylthiopyrimidin-4-yl)-N-H-imidazole (F4.3)

An analogous reaction to that described in example F1.2, but starting with E4.3
gave F4.3 in 63% yield.

‘MS: M = 549 (API+), 547 (APIL-)

Examp- le F4.4
15 '2-(2,6-dichloro-4-[methoxycarbonylmethoxy]phenyl)-4-(3-benzyloxyphenyl)-5-
(2-methylthio-pyrimidin-4-yl)-N-H-imidazole (F4.4)

- An analogous reaction to that described in example Fl.1, but starting with E4.4
gave F4.4 in 79% yield. Starting with E4.5 also returned F4.4 (trans esterification in
methanol) in 81% yield.

20 MS: M = 607 (API+), 605 (APL-)

Example F4.5
2-(2,6-dichloro-4-(2-hydroxyethoxy)phenyl)-4-(3-benzyloxyphenyl)-5-(2-
methylthio-pyrimidin-4-yl)-N-H-imidazole (F4.5) :

To a solution of 3.96 g (6.5 mmol) F4.4 in 70 ml dry THF 3.59 ml lithium alanate (1
25 °  Mintoluene) was added at 0°C. The reaction was monitored by HPLC and stopped
by adding a few drops of water. After removal of the solvent the residue was




WO 03/087026 PCT/ EP03/03969 -64 Ms: M= 519 (APl +), 517 68%sbkr2d0am lie
F4.2 2-(2, 6-dichl oro-4-hydroxyphenyl) - 4-(3-benzyl oxyphenyl ) -5-(2-

met hyl t hW&PBOBHM2Ei n- 4-yl )-N-Hinri dazole (F4.2) 5 An anal’@@/@BQS/%é@ctlon to
t hat described in exanple 171.1, but starting with E4.2 gave F4.2 in 42%
yield. As a byproduct 34% F4.4 was o%%ained. M5: M= 535 (APl +), 533 (API-)
Exanpl e F4.3 YT

2- (2, 6-di chl or o- 4- hydr oxynet hyl phenyl ) - 4- (3- benzyl oxyphenyl ) -5-(2- 10

met hyl t hi afti, r ion to

t hat desc?ﬁﬁggﬂf nk(gelxa Ah}m%%gﬂ%g%ﬁ%éel((géé@ceé&)28%&99%é (2@%% in 63%
yield. MBI 4»@1Mh&hf¥@l&wpﬂ ﬂlsuwhémoqst@am e F4.4 15

2- (2, 6-di chl oro- 4-[ met hoxycar bonyhnet hoxy] phenyl ) - 4- ( 3- benzyl oxyphenyl )-5- .
(2- net hyl N H i nidazole (F4.4) An anal ogous reaction to
t hat deschgogﬁg%kb@%réﬂ&i but starting with E4.4 gave F4.4 in 79%
yield. Starting wwth E4.5 also returned F4.4 (trans- esterification I n

net hanol ) g 1! )@ eI d. 20 Ms: M= 607 (APl +), 605 (API- Exanpl e
2- (2, 6-di - hydr oxyet hoxy) phenyl ) - 4- ( 3- benz ony henyl ) - 5-( 2-
et 11t S-Brdichleoni-EpipoR et Rb oD -4 bey R EReO AN of 3. 96 g

| (6.5 MO }nebifpldhid-Byriftidth- p#]%ﬁﬂﬁnﬁdmlmmlg)t hium al anate (1 25 Min

t ol uene) was ‘added” at OC. e reaction was nonitored by HPLC and stopped
by adding a few drops of water. After renoval of the solvent the residue
was 17 CcTohsblutiBfof 676 mg (1.1 mmol) F4.4 in 20 ml methanol was added a solution of

125 mg (2.2 mmol) KOH in water. After stirring for 30 minutes 100! glacial acid
. . was added. The mixture was treated further without purification (example G4.6)
10 assurning 100% yield:

MS: M =591 (ESI-)

Example F4.7
(rac)-2-(2,6-dichloro-4-(2,2-dimethyl-[1,3]-dioxolane-4-ylmethoxy)phenyi)-4-(3-
. benzyloxyphenyl)-5-(2-methylthiopyrimidin-4-yl)-N-H-imidazole (F4.7)

15 Example F4.7.1
(R)-2-(2,6-dichloro-4-(2,2-dimethyl-[1,3]-dioxolane-4-ylmethoxy)phenyl)-4-(3-
. benzyloxyphenyl)-5-(2-methylthiopyrimidin-4-yl)-N-H-imidazole (F4.7.1)

Example F4.7.2
: {8)-2-(2,6-dichloro-4-(2,2-dimethyl-[1,3]-dioxolane-4-ylmethoxy)phenyl)-4-(3-
- 20 benzyloxyphenyl)-5-(2-methylthiopyrimidin-4-yl)-N-H-imidazole (F4.7.2)

Example F4.8
- (rac)-2-(2,6-dichloro-4-(2,3-dihydroxypropoxy)phenyl)-4-(3- benzyloxyphenyl) -5-
(2-methylthio-pyrimidin-4-yl)-N-H-imidazole (F4.8)

Example F4.8.1
25 . (R)-2-(2,6-dichloro-4-(2,3-dihydroxypropoxy)phenyl)-4-(3-benzyloxyphenyl)-5-
~ (2-methylthio-pyrimidin-4-yl)-N-H-imidazole (F4.8.1)




WO 03/087026 PCT/ EP03/03969 -65 purified by colum chropabpghapinyson Si Gel
(ethyl acetate) to yield 3.40 g (90% F4.5 as a light yellow oil, that
sol i di f I WO M8%eandi ng. Ms: M= 579 (API+), 577 (APl-) EQHEPI3@394.6 5

2- (2, 6-dichl oro-4-(2-carboxynet hoxy) phenyl ) - 4- (3- benzyl oxyphenyl ) - 5- ( 2-
met hyl t hi o-pyrimdin-4-yl)-NHimdazgle (F4.6) To a solution of 676 ny
(1.1 mol) F4.4 in 20 M nethanol was added a solution of 125 ng (2.2
mmol) KOH in water. After stirring for 30 m nutes 100l glacial acid was
added. Thanrdnsldgots yéstidn eathat désdfibdtein adatdpdeIF1.pUbutfstaiag ath(Bxanpl e G4. 6)
10 assum na ]quso/ %ﬁgpe : M= 591 (ESI-) Exanple F4.7

(rac) - 2- (846" qrenPors® £C2, 2-di et hyl - [1, 31

- di oxol ane- 4- yhnet hoxy) phenyl ) - 4- ( 3-

-benzyl oxy L) Wyopyrimdin-4-yl)-N-Himdazole (F4.7) 15
Exanpl e F%m[ (%?Téﬁ{g?%dwl c I)or 0-4-(2,2-dinethyl- [ 1,3 ]

- di oxol ane- 4- yhnet hoxy) phenyl ) - 4- ( 3- :

| benzyl oxyp 4384 2- met hyl t hi opyri m din-4-yl)-N-Himdazole (F4.7.1)
B N A aenaOLE R T —
- benzyl oxy (hariiylthto-pPrimidinyd-yihNeHyimidazalend4:8/2)) - N- H- i m dazol e (F4.7.2)

Exanpl e F4.8
(rac)-2-(2,6-dichloro-4-(2,3-di hydroxypropoxy) phenyl)-4-(3-benzyl oxyphenyl)

- 5= (2- mednynalegouspseartiAndionthat desyribedHni exampleollel,(ird sEytimxwith |E4. 7%, 8. 1 25

(R -2-( 2,.§a\,gipgjgl_piho;0%ﬁ'e’1d$- di hydr oxypr opoxy) phenyl ) - 4- ( 3- benzyl oxyphenyl )-5
- (2-methylthio-pyrimdin-4-yl)-NHimdazole (F4.8.1) ------------

MS: M =609 (API+), 607 (API-)
10 Example F4.9

2-(2,6-dichloro-4-(dimethylphoshinoylmethoxy)phenyl)-4-(3-benzyloxyphenyl)-
- 5-(2-methylthio-pyrimidin-4-yl)-N-H-imidazole (F4.9)

An analogous reaction to-that described in example F1.1, but starting with E4.8
gave F4.9 in 72% yield.

15 MS: M = 625 (AP1+), 623 (API-}

Example F4.10
2-(2,6-dichloro-4-methylthiophenyl)-4-(3-benzyloxyphenyl)-5-(2-
methylthiopyrimidin-4-yl)-N-H-imidazole (F4.10)

Example F4.11
20 2-(2,6-dichloro-4-methanesulfinylphenyl)-4-(3-benzyloxyphenyl)-5-(2-
' methylthio-pyrimidin-4-yI)-N-H-imidazole (F4.11)

An analogous reaction to that described in example F1.1, but starting with E4.10
gave F4.11 in 98% yield.

MS: M = 581 (API+), 579 (API-)

- s,




17 October 2006 WO 03/087026 PCT/ EP03/03969 -66- An analpgribef BGLI ON tO
that described in exanple F1.1, but starting with E4.7.1 gave F4.8.1 in
78% yi el\O 0R/B870R4 = 609 (APl +), 607 (API-) Exanple F4.8.PCHBEP03/03969
(S)-2-(2, 6-di chl oro-4-(2, 3-di hydr oxypropoxy) phenyl ) - 4- ( 3- benzyl oxyphenyl )-5
- (2-nmethyl thio-pyrimdin-4-yl)-N H.igkidazol e (F4.8.2) An anal ogous
reaction to that described in exanple F1.1, but starting with E4.7.2 gave
F4.8.2 in 70%vyield. M5: M= 609 (APl +), 607 (API-) 10 Exanple F4.9

2- (2, 6-di ERdmipleF4:10di met hyl phoshi noyl et hoxy) phenyl ) - 4- ( 3- benzyl oxyphenyl ) -

5- (2- met hyl Lt hi 0-,QRYri 0 F4 nal ogous reaction

t o t hat dgé%‘?lcﬁgﬁx E&e%eg}i&yl}'heﬁﬂ?ﬁ@-}r f‘%’ﬂéfrmhtg%ﬂg%(g' gave F4.9 in 72%
yi el d.. 15mvBylthio=padmidindtyl)-N-Bimidadele (F4.18kanpl e F4. 10

2- (2, 6-di chl oro-4-net hyl t hi ophenyl ) - 4- (3- benzyl oxyphenyl ) - 5- ( 2-

met hyl t hi opyri m di n-4-yl)-NHimdazole (F4.10) Exanple F4.11 20

2- (2, 6- di ExampleF413et hanesul f nyl phenyl ) - 4- (3- benzyl oxyphenyl ) - 5- ( 2-

net iyl t hi -(P)6rdicHioho4 éya\Ho}ne%,hb WF&Q3$%MEMF1@J mgg\ljz rF iaﬂ l ?2 t9 g(y
0

_that descri Ln exa P ti
yield. ws‘.negrﬁﬂ%z ‘-1)4‘?’1%‘17%1{(‘}1'915 AEFIl oher 2006 WO 03/ 087026
PCT/ EPO3/ 03969 '

- An analogous reaction to that described in example F1.1, but starting with E4.12

gave F4.13 in 72% yield.

MS: M =574 (API+), 572 (API-)

10 Example F4.14
- 2-(2,6-dichloro-4-(N-morpholino)methylphenyl)-4-(3-benzyloxyphenyl)-5-(2-
methylthiopyrimidin-4-y1)-N-H-imidazole (F4.13)

Example F4.15
: 2-(2,6-dichloro-4-ethoxycarbonylmethylthiomethylphenyl)-4-(3-
15 - benzyloxyphenyl)-5-(2-methylthiopyrimidin-4-yl)-N-H-imidazole (F4.15)

Example F4.16
2-(2,6-dichloro-4-hydroxyethylthiomethylphenyl)-4- (3-benzyloxyphenyl)-5-(2-
methylthiopyrimidin-4-yl)-N-H-imidazole (F4.16)

Example F4.17
- 20 © 2-(2,6-dichloro-4-(N-morpholinoethylaminomethyl}phenyl)-4-(3-
benzyloxyphenyl)-5-(2-methylthiopyrimidin-4-yl)-N-H-imidazole (F4.17)

Example F4.18

2-(2,6-dichloro-4-{2-(tert-butyldimethylsilanyloxy)-1-(tert-butyldimethylsilanyl-

-oxymethyl)-ethoxy]-phenyl)-4-(3-benzyloxyphenyl)-5- (Z-meﬂlylthlopyrmudm -4-
25 yl)-N-H-imidazole (F4.18)

An analogous reaction to. that described in example F1.1, but starting with E4.17
gave F4.18 in 27% yield. :




-67 Exanple F4.12 17 October 2006

2- (2, 6-di chl oro-4- met hanesul f onyl phenyl ) - 4- ( 3- benzyl oxyphenyl ) - 5- ( 2-

met hyl t HWO-03/8708¢ di n- 4-yl ) - N-H- i mi dazol e (F4.12) Exanpl ePEVERB/B6I

2- (2, 6-di chl or o- 4- cyanonet hyl oxyphenyl ) - 4- (3- benzyl oxyphenyl ) - 5- ( 2-

met hyl thi o-pyrimdin-4-yl)-N-Him da%gl e (F4.13) An anal ogous reaction to
that described in exanple 131.1, but “Starting with E4.12 gave F4.13 in 72%

yield. M. M = 574 (APl +), 572 (API- 10 Exanple F4.14
2-(2,6-di gjd & Zﬁgr phol i no) net hyI phenyl) - 4- (3- benzyl oxyphenyl ) - 5- ( 2-
met hyl t hi opyrl m -yl)-N-Himdazole (F4.13) Exanple F4.15

2- (2, 6-dichloro- 4 et hoxycar bonyl net hyl t hi onet hyl phenyl )-4-(3- 15
benzyl oxyphaayle Faa9( 2- met hyl t hi opyri m di n-4-yl)-NHi m dazol e (F4. 15)
Exanmpl e F
R (gp 6- di eHRSrdchory it WHWB‘MSHWWA%r(}effrbt‘?il‘liﬂﬁmls&ﬂ{%%heny| )-5- ( 2-
T e 0 oo e
[ noe am norme en -
benzyl oxy QO@OSI ‘5&%”%?%?%1{ hi opy?/i m di n- 4- yl>/) - RI— H-iyrri dazole (F4.17)
Exanpl e F4.18

2-(2,6-di gﬁ&gﬂg 41l 2- (tert-butyl di met hyl silanyl oxy)-I-(tert-butyldinethyl si
| anyl -

-~ oxymet hyl $-@6rtisiprophenyil-#-(3- W?WHE%HYQX@BTWY)‘WRY?W%YPTN opyri m din-4
- 25 yl) - -hhid@adle@slly (F4. 18) An anal ogous reaction to, that described in
exanple P1.1, but starting with E4.17 gave F4.18 in 27% yvyield. 17 Cctober
2006

Example F5.2
10 2-(2,6-dichloro-4-hydroxyphenyl)-4-(3-hydroxyphenyl)-5-(2-
methylthiopyrimidin-4-yl)-N-H-imidazole (F5.2)

Example F5.3
2-(2,6-dichloro-4-hydroxymethylphenyl)-4-(3-hydroxyphenyl)-5-(2-methylthio-
pyrimidin-4-yl)-N-H-imidazole (¥5.3)

15 - An analogous reaction to that described in example F1.1, but starting with E5.3
gave F5.3 in 55% yield.

MS: M =459 (API+), 457 (API-)

Example F6.1
: 2-(2,6-dichlorophenyl)-4-(3-methoxymethoxyphenyl)-5-(2-methylthiopyrimidin-
20 4-y1)-N-H-imidazole (F6.1)

An analogous reaction to that described in example F1.2, but starting with E6.1
gave F6.1 in 93% yield.

MS: M = 473 (API+), 471 (API-)

Example F6.2
25.. - 2-(2,6-dichloro-4-hydroxyphenyl)-4-(3-methoxymethoxyphenyl)-5-(2-
' methylthio-pyrimidin-4-yl)-N-H-imidazole (F6.2) '




WO 03/ 087026 PCT/ EP03/03969 -68 Ms: M = 837 (API+) Exambe&dbed 2006
2-(2,6-dichl oro-4-

[ 3-(t ert WoUABHRGret hyl si | anyl oxy) - 2-(tert-butyl di met hyl sPCRAPH3/03969

oxynet hyl ) - propoxy] - phenyl ) - 4- ( 3- benzyl oxyphenyl ) - 5- (2- met hyl t hi opyri m di n-
5 4-yl)-NHimdazol e (F4.19) Exarrple F5.1

2- (2, 6-di chl orophenyl) - 4-( 3- hydroxyp’hé’nyl )-5-(2-nmethyl thiopyrimdin-4-yl)-N
- Himdazole (F5.1) Exanple F5.2 10

2-(2,6-di ohyf %ﬂoﬁ)u@XEﬁcﬁﬁﬂ RQQHM' des ﬂgeﬁ Y. epﬁf'f‘ylln)t sli‘ar{u?xg with E6.2
met hyl t hi o r|m |n4y NH1m azoe FS. ) EXanpl e F5°

2-(2,6-di -H‘- nmet hyl phenyl ) - 4- ( 3- hydr oxyphenyl ) - 5 (2-met hyl t hi o-
pyri m di n-4- yI) N-H-I m dazol e (F5.3) 15 An anal ogous reaction to that

descri bed i 1 examl . starting with E5.3 gave F5.3 in 55%yield.
VB M = 2SS @Rk, %%@5#-) Exanpl e F6. 1
2- (2, 6-di chl orophenyl) - 4- ( 3- met hoxynet hoxyphenyl ) - 5- (2- net hyl t hi opyri m di n-
20 4-yl)- pj;aszol e (F6.1) An anal ogous reaction to that described in
exa IeF Starting wth gave F6.1 in 93%vyield. Ms: M= 473
(AP 4?1(2(6A¢phlpro-gtgﬁ:fgw§1yhalggyl) -4- (3-methoxymethoxyphenyl) 5-(2-
- 2-(2, 6 di hdtRylehidp dﬂacx%enm)mﬁd dleTRS.Bpxy et hoxyphenyl ) - 5- ( 2-

met hyl t hi o- pyrl m in-4-yl)y-N-Himdazole (F6.2) 17 Cctober 2006

An analogous reaction to that described in example F1.1, but starting with E6.3

gave F6.3 in 44% yield.

MS: M =503 (API+), 501 (API-)

10 Example F6.4
- 2-(2,6-dichloro-4-[methoxycarbonylmethoxy]pheny!)-4-(3-
methoxymethoxyphenyl)-5-(2-methylthio-pyrimidin-4-yl)-N-H-imidazole (F6.4)

An analogous reaction to that described in example F1.1, but starting with E6.5
-gave F6.4 in 80% yield. (trans-esterification in methanol)

15 MS: M = 561 (API+), 559 (API-)

Example F6.5
- 2-(2,6-dichloro-4-(2-hydroxyethoxy)phenyl)-4-{3-methoxymethoxyphenyl)-5-(2-
. methyithio-pyrimidin-4-yl)-N-H-imidazole (F6.5)

- An analogous reaction to that described in example F4.5, but startmg with F6.4 gave
20 . F6.5 in 70% yield.

MS: M =533 (API+), 531 (API-)




WO 03/ 087026 PCT/EP03/03969 -69 An anal ogous reaction tﬁb%heﬂﬁﬁ%“ bed in
exanple F1.1, but starting with E6.2 gave F6.2 in 58%yield. M5 = 489

( API +) WeP3/ W6 ) Exanple F6.3 5 PCT/EP03/03969

2- (2, 6-di chl or o- 4- hydr oxynet hyl phenyl ) - 4- (3- net hoxymet hoxyphenyl ) - 5- ( 2-

met hyl t hi opyrimdin-4-yl)-N-Him dazgle (F6.3) An anal ogous reaction to
that described in exanple F1.1, but “Parti ng wwth E6.3 gave F6.3 in 44%
yield. Ms: M= 503 (APl +), 501 (API-) 10 Exanple F6.4 2-(2,6-dichloro-4-

[ met hoxyc% | et hoxy] phenyl)-4- (3-
met hoxyi n %mm lé)prrethlthlo?yrlmdln4 N-H-lmdazole(F6 4)
An anal 0g8t2.6r DIQJﬁ-@'G symethoxy)pbenyl)-4r ( 10kyPhapylst-arting with

E6.5 gav %,yd]ﬁl 1 N_Haﬁﬁdm@ F6fd cation in methanol) 15 Ms: M=
561 (API +)?2 Sgé'(AP? 6d)
2-(2,6-dichloro-4-(2- hydroxyethoxy)phenyl) 4- (3- met hoxynet hoxyphenyl ) - 5- ( 2-

et hyl t hi anpatfaldgods tﬁeaéﬁc)ﬂ 1o Rhathdesdribad Gh @xﬁxﬁﬁleSBzL ArbranarogpuithrBagt i on to

yar R B AP Rat brdandihes  B64 atbb oy IR p8Bst5s° " 7O
: PCT/ EPO3/ QBﬁB@mn‘Aesumagrw(l% Fislds

2- (2, 6-di chl oro-4-(2-car boxyrret hoxy) phenyl ) - 4- ( 3- net hoxynet hoxyphenyl ) - 5-

2-nmethyl thi o-pyrim -N-H-i mdazol e (F6.6
( YU Qi P T B0 st ) (F6.6)

Example F6.7
o (rac)-2-(2,6-dichloro-4-(2,2-dimethyl-[1,3]-dioxolane-4-ylmethoxy)phenyl)-4-(3-
10 - methoxymethoxyphenyl)-5-(2-methylthiopyrimidin-4-yl)-N-H-imidazole (F6.7)

Example F6.7.1
(R)-2-(2,6-dichloro-4-(2,2-dimethyl-[1,3]-dioxolane-4-ylmethoxy)phenyl)-4-(3-
methoxymethoxyphenyl)-5-(2-methylthiopyrimidin-4-yl)-N-H-imidazole (F6.7.1)

Example F6.7.2
15 . (8)-2-(2,6-dichloro-4-(2,2-dimethyl-[1,3]-dioxolane-4-ylmethoxy)phenyl)-4-(3-
methoxymethoxyphenyl)-5-(2-methylthiopyrimidin-4-yl)-N-H-imidazole (F6.7.2)

Example F6.8
2-(2,6-dichloro-4-(2,3-dihydroxypropoxy)phenyl)-4-{3-methoxymethoxyphenyl)-
5-(2-methylthio-pyrimidin-4-yl)-N-H-imidazole (¥6.8)

20 Example F6.8.1
(R)-2-(2,6-dichloro-4-(2,3-dihydroxypropoxy)phenyl)-4-(3-
- methoxymethoxyphenyl)-5-(2-methylthio-pyrimidin-4-yl)-N-H-imidazole
(F6.8.1)

Example F6.8.2

25 (8)-2-(2,6-dichloro-4-(2,3-dihydroxypropoxy)phenyl)-4-(3-
methomnethoxyphenyl) -5-(2-methylthio-pyrimidin-4-yl)-N-H-imidazole
(F6.8.2) -




An anal ogous reaction to that described in exanple F4.6, jpbftobb@ddosng W th
F6.4 5 yielded F6.6. The crude product was used (exanple G6.6) w thout
further WPWBA$M02@t i on assum ng 100% vyield. M5: M= 547 (PEI/ER)3BHEB (APl -)
Exanple F6.7 (rac)-2-(2,6-dichloro-4-(2,2-dinethyl -]

1, 3] - di oxol ane- 4-yl met hoxy) phenyl ) -4-(3- 10 net hoxynet hoxyphenyl)

5-(2-net hylthi opyrimdin-4-yl)-NHirtdazole (F6.7) Exanple F6.7.1

(R -2-(2,6-dichloro-4-(2,2-di net hyl -

1,3]-di oxgl ang- ﬁ )él rret hoxy) phenyl ) -4-(3-
rrethoxy rrethﬁmthloprlmdln4 yl)-NHimdazole (F6.7.1)
Exanpl e F&{%6% glﬂoro—4-(dnnethylphos oylmethoxy)phenyl)-4-{(3-

S)-2-(2, =i h ) -4-
(S)-2-( &edio ygﬁxm@g_st(ig%%ﬂ#ﬁh%ﬂ)&ymﬂeﬂﬁnﬁhmwmm phenyl ) - 4- (

3- net hoxyrret opyrim -N-H i m dazol e
(F6.7.2) Exanple F6.8
\2 (2 6- dlAWa@thgéus(?eaauéh Ry €20 )A¢ DR XY JeRdraple| Bl- ¥ HuB stetifo witheEd)® x y pheny | ) -

thyl 1)-N-H-imd F6.8) 20 Exanple F6.8.1
(R) 2m(92 ?8%“8%%&“‘?% 3- dlyhi/dr oxy:o?]opgig)ph(enw ))4 (3- e

met hoxynet hoxyphenyl )-5-(2-nmethylthio-pyrimdin-4-yl)-NHimdazole

(F6.8.1) fpanpl _ ]
(9)-2-(2, ilagh?ggg@%j—??%g-(é%g/dr oxypr opoxy) phenyl ) - 4- ( 3-
met hoxynet hoxyphenyl )-5-(2-nmethyl thio-pyrimdin-4-yl)-NHimdazol e

(F6.8.2) ExampleF6,10---- 17 October 2006 WO 03/087026 PCTI EP03/03969 -71-
Exanpl _e I-:26-'(?,6—dichloro-4-methm'lesulfinylphenyl)—4-(3-methoxym«etho:r:yphen‘yl)-5-(2-
methylthio-pyrimidin-4-yl)-N-H-imidazole (F6.10)

~.10 -+ An analogous reaction to that described in example F1.1, but starting with E6.9
“ gave F6.10 in 66% yield.

MS: M = 535 (API+), 533 (API-)

Example F7.1
.- 2-(2,6-dichlorophenyl)-4-(3-[4’-cyanobenzyloxy]phenyl)-5-(2-
115 methylthiopyrimidin-4-yl)-N-H-imidazole (F7.1)

Example F7.2
2-(2,6-dichloro-4-hydroxyphenyl)-4-(3-[4’-cyanobenzyloxy]phenyl)-5-(2-
. methylthio-pyrimidin-4-yl)-N-H-imidazole (F7.2)

Example F7.3
20 -~ 2-(2,6-dichloro-4-hydroxymethylphenyl)-4-(3-[4’-cyanobenzyloxylphenyl)-5-(2-
' methylthiopyrimidin-4-yl)-N-H-imidazole (F7.3)

Example F7.4
2-(2,6-dichloro-4-(2-hydroxyethoxy)phenyl)-4-(3-[4’-cyanobenzyloxy]phenyl)-5-
(2-methylthiopyrimidin-4-yl)-N-H-imidazole (F7.4) :

-+25 - An analogous reaction to:that described in example Fl. 1, but starting with E7.4
gave F7.4 in 62% yield.




2- (2, 6-di chl or o- 4- (di met hyl phoshi noyl met hoxy) pheny!l ) - 4- ( 87 October 2006

met hoxynet hoxyphenyl ) - 5- (2- met hyl t hi o- pyri m di n-4-yl)-NHimdazole (F6.9)
An anal 3%00087626ct i on to that described in exanple F1.1,PGUEPISH03260i ng with
E6.8 5 gave F6.9 in 62%yield. M5s. M= 579 (APl +), 577 (API-) Exanple
F6. 10

2- (2, 6-di chl oro- 4- nethanesulflnylphenyl) 4- ( 3- met hoxynet hoxyphenyl ) - 5- ( 2-
met hyl t hi o- pyrim din-4-y1l)-NHimdazole (F6.10) 10 An anal ogous reaction

to that dpgeM heds (API3AemI@PE}. 1, but starting with E6.9 gave F6.10 in
66% yield. Ms: M= 535 (APl +), 533 (APl -) Exanple F7.1

2- (2, 6-di chl orophenyl)-4-(3- [4'-cyanobenzyl oxy] phenyl)-5-(2- 15
met hyl t hi BamplaFRiln- 4-yl ) - N-H-1i m'dazole (F7 1) Exarrple F7.2

2-(2, 6- d'i%gr‘ﬁaﬂﬁﬂ%ﬂ@ﬁ?qﬁﬂﬁmé&% zzyl oxy] phenyl ) - 5- ( 2-

met hyl t hi 0-pyrim rrple F7.3 20
2-(2, 6-di mﬂﬁ@mmdm&mﬁtwmvlﬂﬁs B [4 -cyanobenzyl oxyl phenyl )-5- (2
- nethylthlopyrlmd|n4yl) N-H-lmdazole(F7 3) Exanple F7.4

2- (2 6- di hI -4-(2-h drox p enyl -4-( o nobe y] phenyl ) -
5- (2- et °615‘§Sr¥eﬁ? mtmﬁwiﬁeﬁg e %‘BA]E F?I%Afw} wéfﬁaé% ous
reaction ﬂetFBﬂhnde%qﬁel&ed i n exanpl e Fl 1, but starting with E7.4 gave
F7.4 in 62%yvyield. --- - - =---c-ommommiiiiae o i e 17 Cct ober

2006 WO 03/ 087026 PCT/ EP03/ 03969 - 72-
MS: M = 555 (API+), 553 (API-)

Example F8.2
- 2-(2,6-dichloro-4-hydroxyphenyl)-4-(3-[4"-chlorobenzyloxy] phenyl)-5-(2-
10 methylthiopyrimidin-4-yl)-N-H-imidazole (F8.2)

An analogous reaction to that described in example F1.2, but starting with E8.2
gave F8.2 in 63% yield.

MS: M = 569 (API-)

Example F8.3
.15+ 2:{2,6-dichloro-4-hydroxymethylphenyl)-4-(3-[4'-chlorobenzyloxy]phenyl)-5-(2-
- methylthiopyrimidin-4-yl)-N-H-imidazole (F8.3)

Example F9.1
2-(2,6-dichlorophenyl)-4-(3-[4’"-methoxybenzyloxy]phenyl)-5-(2-
methylthiopyrimidin-4-yl)-N-H-imidazole (F9.1)

20 Example F9.2
: 2-(2,6-dichloro-4-hydroxyphenyl)-4-(3-[4’-methoxybenzyloxy] phenyl)-5-(2-
- methylthio-pyrimidin-4-y})-N-H-imidazole (F9.2)

xample F9.3
2- (2 6-dichloro-4-hydroxymethylphenyl)-4-(3- [4’-methoxybenzyloxy]pheny1) -5-
25 . (2-methylth10pyrumdm-4—yl)—N-H-umdazole (F9.3) :




M5: M= 604 (APl +), 602 (API-) Examlie F8.1 17 October 2006

2- (2, 6-di chl orophenyl)-4-(3-[4'-chl or obenzyl oxy] phenyl ) - 5-( 2-

met hyl t hWOI8MREi n- 4-yl )-N-H i m dazole (F8.1) 5 An anal BDEBIXISHDt i on to
t hat described in exanple F1.2, but starting with E8.1 gave F8.1 in 59%
yield. Ms: M= 555 (APl +), 553 (API-) 3 Exampl e F8.2

2- (2, 6-di chl oro-4- hydr oxyphenyl) - 4- (‘i. [4' - chl or obenzyl oxy] phenyl )-5-(2- 10
met hyl t hi opyrimdin-4-yl)-N-Himdazole (F8.2) An anal ogous reaction to

t hat deschki ldplogxanmpl e F1.2, but starting with E8.2 gave F8.2 in 63%
yield. M = API - Exanpl e F8.3 15 )

2- (2, 6- di eHRérdichlorgpheay 3@%anryyl)45-(23n{eﬁwlfémmwém§rmﬁr] phenyl ) - 5- (
2- et hyl HhiRRMdEsIe(ElIOM)4- YI ) - N- H-i m dazol e (F8.3) Exanple F9.1

2- (2, 6-dichl orophenyl)-4-(3- [4'-nmethoxybenzyl oxy] phenyl)-5-(2-

met hyl t hi opyri m di n-4-yl)-NHimdazole (139.1) 20 Exanple F9.2

2- (2, 6- di Al arabogbudh yehctony ph ey [descibed i 4xanple Fd 2y benatgttongywitlp By | ) - 5- ( 2-

met hyl t hi g hmi.dighsA4--\l) - N-H i m dazol e (F9.2) Exanple F9.3
2-(Z, 6-di g %lgmigﬁgé‘fydéghet hyl phenyl ) -4-(3-[4' - met hoxybenzyl oxy] phenyl ) - 5-
25 (2-nethyl thiopyrimdin-4-yl)-NHimdazole (F9.3) 17 Cctober 2006 WO

03/ 087026 \REM ERB/(RBRAY167 (WP1Exanpl e F10. 1

Example F10.2
2-(2,6-dichloro-4-hydroxyphenyl)-4-(3-allyloxyphenyl)-5-(2-
methylthiopyrimidin-4-yl)-N-H-imidazole (E10.2)

10 Example F10.3
2-(2,6-dichloro-4-hydroxymethylphenyl)-4-(3-allyloxyphenyl)-5-(2-methylthio-
pyrimidin-4-yl)-N-H-imidazole (F10.3)

Example F11.1
. 2-{2,6-dichlorophenyl)-4-(4-chlorophenyl)-5-(2-methylthiopyrimidin-4-yl)-N-H-
15 imidazole (F11.1)

- An analogous reaction to that described in example F1.2, but starting with E11.1
gave F11.1 in 80% yield.

MS: M = 449 (API+), 447 (API-)-

Example F11.2
20 2-(2,6-dichloro-4-hydroxyphenyl)-4-(4-chlorophenyl)-5-(2-methylthiopyrimidin-
4-yl}-N-H-imidazole (F11.2)

Example F11.3
. 2-(2,6-dichloro-4-hydroxymethylphenyl)-4-(4-chlorophenyl}-5-(2-
methylthiopyrimidin-4-yl)-N-H-imidazole (F11.3)

-25 - . An analogous reaction to that described in example F1.1, but starting with E11.3
| gave F11.3 in 33% yield. ' :




2-(2,6-dichl orophenyl)-4-(3-allyl oxyphenyl)-5-(2-nethyl t [y opibeimaicn- 4-yl ) -
N- Him dazole (F10.1) An anal ogous reaction to that described in exanple
F1.2, buwolsastoeeng with E10.1 5 gave F10.1 in 86% yi el dPCVBPOI3269469

(API +) 467 (APl -) Exanple F10.2

2- (2, 6-di chl oro-4- hydr oxyphenyl ) - 4- (% al I yl oxyphenyl ) -5-(2-

met hyl t hi opyri m di n-4-yl)-NHimdaz fte (E10.2) 10 Exanple F10.3

2- (2, 6-di chl or o- 4- hydr oxynet hyl phenyl ) - 4- (3-al | yl oxyphenyl ) - 5- ( 2- nethylthlo

- pyrim di I\@BH; (F10.3) Exanple F11.1
2-(2,6-di orop% M?ﬁ( chlgorophenyl) 5-(2-nmethylthiopyrimdin-4-yl)-N

H 15 i mdazole (F11.1) An anal ogous reaction to that described in exanple

F1.2, but rshapledmigwith E11.1 gave F11.1 in 80%yield. MS: M= 449 (APl +),
447 (API-

2 (2. 6 e i SRHEGA ridporeBhepyD (PSRRI opyri m o
n- 4-yl) - MnidazoledB¥Dl)e (1311.2) Exanple F I |.

2- (2, 6-di chl or o- 4- hydr oxynet hyl phenyl ) - 4- (4- chlorophenyl) 5-(2-

met hyl t hi opyrim din-4-yl)-N-Himdazole (F11.3) 25 An anal ogous reaction to
t hat> descExtmpleifl2@xanpl e F1.1, but starting with E11.3 gave F11.3 in 33%

yield. 17 Qﬁt@&@ﬁl ?@%yd}@ygﬁér@ﬁzg?@ﬂeg%ﬁagﬁj 8.39%8ethyitflopfpimili= 479
(API+), 477yl)( ﬁ f-[-umdazole (F12.2)

Example F12.3
2-(2,6-dichloro-4-hydroxymethylphenyl)-4-(4-fluorophenyl)-5-(2-
10 methylthiopyrimidin-4-yl)-N-H-imidazole (F12.3)

Example F13.1
2-(2,6-dichlorophenyl)-4-(4-chloro-3-methoxyphenyl)-5-(2-methylthiopyrimidin-
4-yD)-N-H-imidazole (F13.1)

= An analogous reaction to that described in example F1.2, but starting with E13.1
15 gave F13.1 in 81% yield.

MS: M = 479 (API+), 477 (APL-)

Example F13.2
2-(2,6-dichloro-4-hydroxyphenyl)-4-(4-chloro-3-methoxyphenyl)-5-(2-
- methylthio-pyrimidin-4-yl)-N-H-imidazole (F13.2)

20 Example F13.3
' - 2+(2,6-dichloro-4-hydroxymethylphenyl)-4-(4-chloro-3-methoxyphenyl)-5-(2-
methylthiopyrimidin-4-yl)-N-H-imidazole (F13.3)

Example F14.1
2-{2,6-dichlorophenyl)-4-(3-benzyloxy-4-fluorophenyl)-5-(2-
25  methylthiopyrimidin-4-yl)-N-H-imidazole (F14.1)

- An analogous reaction to that described in example F1.1, but starting with E14.1
gave F14.1 in 87% yield. '




Exanpl e F12.1 17 October 2006
2- (2, 6-di chl orophenyl ) - 4- (4-fl uorophenyl ) -5-(2-nmet hyl t hi opyrimdin-4-yl)-N

H im daweIes/082¢. 1) 5 Exanpl e F12.2 PCT/EP03/03969

2- (2, 6-di chl oro- 4- hydr oxyphenyl ) - 4- (4-f | uor ophenyl ) - 5- (2-met hyl t hi opyri m di
n- 4-yl)-NHimdazole (F12. 2) Exarr]gl7 F12.3

2- (2, 6-di chl or o- 4- hydr oxynet hyl phenyl ? 4-(4-fluorophenyl)-5-(2- 10

met hyl t hi opyrim din-4-yl)-N-Hiniidazole (F12.3) Exanpl e F13.1

2-(2, 6-di g. Ma@gg@xj)])_k)%%y@bl)oro 3- met hoxyphenyl ) - 5- (2- net hyl t hi opyri m di
n- 4-yl)-NFimdazZol e {F13.1) 'An anal ogous reaction to that described in

exanpl e F1.2, but startlng with E13.1 15 gave F13.1 in 81%yield. Ms: M=
479 (API +Egﬁ§_ H14B! - Exanpl e F13. 2

2-(2,6-di 0 4- or yl)-5-(2-

net hyl t hi 3%& &ﬁé&’f‘%g‘ji‘ @%%Ybrﬁ E"'( é‘iﬂ%"ﬂgl@"iﬁ’l’ G‘YEXP% 5l e F13.3

2- (2, 6-di ntdﬂuﬂdnepymmidnky-wbtm—phahybl)z(ﬂwn chl or o- 3- net hoxyphenyl ) - 5- ( 2-

met hyl t hi opyri m di n-4-yl)-NHimdazole (F13.3) Exanple F14. 1

2- (2, 6-di chl or ophenyl ) - 4-(3-benzyl oxy-4-fluorophenyl)-5-(2

et Byl t hi &pyanalagannreactijon tonthet descebedineeample § I:Abfltaﬁ%rpagdﬂﬁl E’é’a%:tuon to
that descpihedsinnn ssnmdie F1. 1, but startl ng with E14.1 gave F14.1 in 87%

yield. 17 Cctober 2006 WD 03/087026 PCT/EP03/03969 -75

MS: M =553 (API+), 551 (API-)
Example F14.3

2-(2,6-dichloro-4-hydroxymethylphenyl)-4-(3-benzyloxy-4-fluorophenyl)-5-(2-
10 methylthiopyrimidin-4-yl)-N-H-imidazole (F14.3)

An analogous reaction to that described in example F1.1, but starting with E14.3
gave F14.3 in 65% yield.

MS: M =567 (API+), 565 (API-)

Example F15.1
15 2-{2,6-dichlorophenyl)-4-(3-benzyloxy-4-methylphenyl)-5-(2-
methylthiopyrimidin-4-yl)-N-H-imidazole (F15.1)

Example F15.2
2-(2,6-dichloro-4-hydroxyphenyl)-4-(3-benzyloxy-4-methylphenyl)-5-(2-
methylthiopyrimidin-4-yl)-N-H-imidazole (F15.2)

© 20 An analogous reaction to-that described in example F1.1, but start'ing. with E15.2
gave F15.2 in 87% yield.

MS: M = 549 (API+), 547 (API-)




M5: M= 537 (AP| +) 535 (AP| -) EX8.ITp| e Fl14.2 17 October 2006

2- (2, 6-di chl oro-4- hydr oxyphenyl ) - 4- (3-benzyl oxy- 4- quorophenyI) 5-(2-

met hyl t NWO@BHO8MRAi n- 4-yl )-N-H i m dazol e (F14.2) 5 An anaPCHERSS/MB&Action to
t hat described in exanple F1.1, but starting with E14.2 gave F14.2 in 59%
yield. Ms: M= 553 (API+), 551 (API-)_ Exanple F14.3

2- (2, 6-di chl or o- 4- hydr oxynet hy| phenyl%6 “4- (3- benzyl oxy- 4-fl uor ophenyl ) -5-( 2-
10 et hyl t hi opyr| m din-4-yl)-NHimdazole (F14.3) An anal ogous reaction to

t hat descrEx 1d anple F1.1, but start| ng W th E14 3 gave F14.3 in 65%
yield. M™ APl +), 565 (API- npl e F15.
2-(2, 6-di mzeﬁ—@pwemrrijhydrq ezty -%(%bmyllogsrrénw;wlyhewl) -5-(2-

met hyl t hi QHéf.ﬁHHx hﬂfd!(ﬂ)l —H‘Hfﬂlﬂd’&gieE(Fffiﬁ 1) Exanple F15.2
2- (2, 6-dichl oro- hydroxyphenyl ) - 4- ( 3- benzyl oxy- 4- net hyl phenyl ) - 5- ( 2-

met hyl t hi opyri m din-4-yl)-N-Himdazole (F15.2) 20 An anal ogous reaction to
that  descrasbathligous xQopbe té-that dekibed i exanngle Wil 11D bafl §aRingoeite EFL53. 2 in 87%

yield NB Mz 549 (APL+). 547 (API-) 17 October 2006 WD 03/ 087026
PCT/%POB/ &56@5.53_19@8@}3 le F15.3

2- (2, 6-di chl or o- 4- hydr oxynet hyl phenyl ) - 4- (3- benzyl oxy- 4- met hyl phenyl ) - 5- ( 2-

~.met hyl t hi gp o A RAPI-W! 36NABriyM dazol e (F15.3) An anal ogous reaction to
t hat descr 1% in gxan-%) 1Illtl )but starting with E15.3

Example F16.1
- - 2-(2,6-dichlorophenyl)-4-(3-methylthiophenyl)-5-(2-methylthiopyrimidin-4-yl)-
N-H-imidazole (F16.1)

10 Example F16.2
-~ 2-(2,6-dichloro-4-hydroxyphenyl)-4-(3-methylthiophenyl)-5-(2-
methylthiopyrimidin-4-yl)-N-H-imidazole (F16.2)

Example F16.3
2-(2,6-dichloro-4-hydroxymethylphenyl)-4-(3-methylthiophenyl)-5-(2-
15 methylthio-pyrimidin-4-yl)-N-H-imidazole (F16.3)

Example F17.1
- 2-(2,6-dichlorophenyl)-4-~(3-acetylenylphenyl)-5-(2-methylthiopyrimidin-4-yl)-N-
H-imidazole (F17.1)

An analogous reaction to-that described in example F1.1, but starting with E17.1
20 gave F17.1 in 99% yield.

MS: M = 437 (API+), 435 (API-)

Example F17.2
2-(2,6-dichloro-4-hydroxyphenyl)-4-(3-acetylenylphenyl)-5-(2-
-methylthiopyrimidin-4-yl)-N-hydroxy-imidazole (F17.2)

25 Example F17.3
: - 2-(2,6-dichloro-4-hydroxymethylphenyl)-4-(3-acetylenylphenyl)-5-(2-methylthio-
- pyrimidin-4-yl)-N-hydroxy-imidazole (F17.3)




5 gave F15.3 in 83%yield. Ms: M= 563 (API+), 561 (API-)70oEs8811006F16. 1
2- (2, 6-di chl orophenyl ) -4-(3-net hyl t hi ophenyl ) -5-(2-net hyl t hi opyri m di n-4-yl
) - N H iwDdapgioes (F16. 1) 10 Exanpl e F16. 2 PCT/EP03/03969

2- (2, 6-di chl oro- 4- hydr oxyphenyl ) - 4- (3- et hyl t hi ophenyl ) - 5- ( 2-

met hyl t hi opyri m di n-4-yl)- N—H—|n1da29%e (F16. 2) Exanple F16.3

2- (2, 6-di chl or 0- 4- hydr oxynet hyl phenyl’y - 4- ( 3- net hyl t hi ophenyl )-5-(2- 15

met hyl t hi o- pyrim din-4-yl)-NHimdazole (F16.3) Exanple F17.1

2-(2,6- i ghl o gpligigl drdhe (25 A6 lorbpRothPRERMicR/di @By idl OPyri mi i n-4- 1
)-N- Hinfdazore N anal ogous reacti on escri bed in exanple
F1.1, butsulfoxideshg with E17.1 20 gave F17.1 in 99%y| eld. MB: M= 437
(API+) 435 (APl -) Exanple F17.2

2- (2, 6-di ¢ghl oro-.4- hydr oxyphenyl ) - 4- (3-acetyl enyl phenyl ) -5-( 2-

nethylthl -4-yl)-N-hydroxy-imdazole (F17.2) 25 Exanple F 17.3

- 2-(3 6-di QHEﬁFcﬁelﬂohap&ienyiym(B*bfbmhphqdy))-m—(z-medmtyﬂﬁmylpphamjdhﬂ-ﬂ)( 2-methyl th
037 087026 MR R 77 Gyt neai & of the ra oo o0 YO
6- dlchlorophenyl N-Him dazol e sul fones"” (and sulfoxides) Exanple G .1
: To a solution of 44.3 g (90.0 mmol) F1.1 in 2.15] methanol was added a solution of
116.2 g (189 mmol) oxone™ in 1.7 1 water. After stirring 5 hours at room
temperature the methanol was distilled off an the residue taken up with ethyl
10 acetate, washed with saturated aqueous sodium hydrogencarbonate, dried over
sodium sulphate and evaporated to dryness. Chromatography of the residue on
SiGel (n-heptane/ethyl acetate gradient 3:1 to 1:1) yielded 34.1 g (72%) Gl.1, m.p.
231-233°C.

MS: M = 525 (ESI+), M = 523 (ESI-).

15 ~ 'H-NMR (250 MHz, CDCl5): main tautomer (57%) & = 3.35 (s, 34, CHs), 7.3 -7.7
' (m, 6H, Ar-H), 7.84 (t, 1H, 2-H-Br-Ph), 8.64 (d, 1H, 6-H-pyrimidine), 11.2 (s, 1H,
NH).

2™ tautomer (43%) & = 2.92 (s, 3H, CHs), 7.3 -7.7 (m, 5H, Ar-H), 7.74 (t, 1H, 2-
L H-Br-Ph), 8.23 (d, 1H, 5-H-pyrimidine), 8.81 (d, 1H, 6-H-pyrimidine), 10.4 (s, 1H,
20 NH).
Example G1.2

2-(2,6-dichloro-4- hydroxyphenyl) -4-(3-bromophenyl)-5-(2-
methanesulfonylpyrimidin-4-yl)-N-H-imidazole (G1.2)

. An analogous reaction to that described in example G1.1, but startjrig with F1.2
25 gave G1.2 in 70% yield.

MS: M = 541 (API+), 539 (API-)




= _ 17 October 2006

2- (2, 6-di chl orophenyl ) -4-(3-bronophenyl ) -5-(2- net hanesul f onyl pyri m di n-4-yl
)- N H iwodamgrow (GL. 1) To a solution of 44.3 g (90.0 nmmeCYERBH0BI®EN 2. 151
met hanol was added a solution of 116.2 g (189 mmol) oxoneTmin 1.7 1
water. After stirring 5 hours at room tenperature the nethanol was
distilled off an the residue taken 058\7\,1'th ethyl 10 acetate, washed with
sat urat ed aqueous sodi um hydrogencarbonate, dried over sodium sul phate and
evapor at eg f lgrdinaess. Chr omat ogr aphy of the residue on SiCel

(n- hept ane#x-“e'g@ﬁ!tet ate gradient 3:1 to 1:1) yielded 34.1 g (72% Gl. 1,
mp. 2312438 .'clﬂ@:o-Nh#dﬁmeﬁﬂph)emlaﬁﬁﬁzrgn@émﬂ)r5-125 "H NMR (250 Mz,
CDChl @ nmaj{ BN TR i G, 7.3 -7.7 (m 6H Ar-H),
7.84 (t, 1H,tﬁﬁé'-u§|+ BrylFﬁ, g‘%fﬂgysﬁﬁ?ﬁ%ﬁﬂp(yrimdi ne), 11.2 (s, 1H NH).
2"d tautoner (43% S = 2.92 (s, 3H CH3), 7.3 -7.7 (m 5H Ar-H), 7.74 (t,
1H, 2- H Bh-ddalogods Zedctich tolthat deddrib¥d inegimgly G101, St (rhrtiddwith F1.3

6- H_pyri m di gﬁ) .10704 1H, 20 NH). Exanple Gl.2

2- (2, 6- di BHFSHE B8Ry pheny! ) - 4- (3- br omophenyl ) - 5- ( 2-

met hanesul fonyl pyrim din-4-yl)-NHimdazole (GL.2) An anal ogous reaction
to that d i b I I 5.1, but starting with F1.2 25 gave GL.2 in
70% vyi el dﬁsc : %ﬁgt?ﬁ’jfﬂ}gh ,p}539 (APl -) 17 Cctober 2006 WD 03/087026
PCT/ EPO3/ 03969 -78 Examle GlL.3

2- (2, 6- di pimpleGi:rydr oxynet hyl phenyl ) - 4- (3- br onophenyl ) - 5- ( 2- _
T o s ST R gt s oot o

methanesulfonylpyrimidin-4-yl)-N-H-imidazole (G1.4)

10 An analogous reaction to that described in example G1.1, but starting with F1.4
gave G1.4 in 86% yield.

MS: M = 629 (API+), 627 (API-)

Example G2.1
2-(2,6-dichlorophenyl)-4-(3-iodophenyl)-5-(2-methanesulfonylpyrimidin-4-yl)-
15 N-H-imidazole (G2.1)

- An analogous reaction to that described in example G1.1, but starting with F2.1
gave G2.1 in 4% yield.

MS: M = 571 (API+), 569 (API-)

Example G2.2
20 2-(2,6-dichloro-4-hydroxyphenyl)-4-(3-iodophenyl)-5-(2-
methanesulfonylpyrimidin-4-yl)-N-H-imidazole (G2.2)

An analogous reaction to that described in example Gl.1, but starting with F2.2
gave G2.2 in 40% yield. '

MS: M = 587 (API+), 585 (API-)




5 gave GL.3 in 7%yield. Ms: M= 555 (APl +), 553 (API-) 1Es3¥BLe o6 4
2- (2, 6-di chl or o- 4- (2- met hoxy- et hoxynet hoxy) phenyl ) - 4- ( 3- br onophenyl) - 5- ( 2-
et haneswiofoafgiops/r i m din-4-yl ) -N-Him dazol e (GL.4) 10 ARCHRBI3NGHIS
reac
Gl. 4
2-(2,

tion to that described in exanple G .|, but startlng with F1.4 gave
in 86%yield. M5. M= 629 (API+ 627 (APl -) Exanple (2.1

(2, 6-di chl orophenyl ) -4-(3-i odophenéP)‘ 5- (2- net hanesul f onyl pyrim di n-4-yl)
15 N-Himdazole (&.1) An anal ogous reaction to that described in
exarrple ks 3'startlng W|th F21 gave &.1 in 4%yield. M52 M= 571
(API +), npl e G2.

2-(2, 6-di aﬂzér@cMommémmmﬂplwnYMr(éd@@rréwyvl)) =55(2¢ methanesulfonyl-

met hanesu Zflﬂﬂ’ IBINiHUhmﬁdXi&ed\éﬁ)' m dazole (G&2.2) An anal ogous reaction
to that desScr |n exanple GL.1, but starting with P2.2 gave GQ.2 in 40%

yield. M5. M= 587 (APl +), 585 (API-) 17 Cctober 2006 WO 03/087026

PCT/ EPO3/ %%ﬁlo oﬂﬁr@@dﬂi)k@t}ﬁ@ .d8scribed in example GL.1, but starting with F2.3

2- (2, 6-di chI M Oﬁ( met hyl phenyl ) - 4- (3 i odophenyl ) - 5- ( 2- met hanesul f ony
|- pYri mG?ﬁ B*%i dazol e (&.3) An anal ogous reaction to that
described in exarrple Gl.1, but starting wwth F2.3 5 gave &.3 in 88%

yiel d. MByAF-88T (AP Hos 399, (API )

~ Example G3.1
2-(2,6-dichlorophenyl)-4-(3-chlorophenyl)-5-(2-methanesulfonylpyrimidin-4-yl)-
N-H-imidazole (G3.1)

- 10 An analogous reaction to that described in example G1.1, but starting with F3.1
gave G3.1 in 89% yield.

MS: M = 481 (API+), 479 (API-)

Example G3.2
2-(2,6-dichloro-4-hydroxyphenyl)-4-(3-chlorophenyl)-5-(2-
15 methanesulfonylpyrimidin-4-yl)-N-H-imidazole (G3.2)

Example G3.3
2-(2,6-dichloro-4-hydroxymethylphenyl)-4-(3-chlorophenyt)-5-(2-
methanesulfonyl-pyrimidin-4-yl)-N-H-imidazole (G3.3)

. An analogous reaction to that described in example G1.1, but starting with F3.3
20 gave G3.3 in 62% yield.

MS: M =511 (API+), 509 (API-)

Example G4.1
- 2-(2,6-dichlorophenyl)-4-(3-benzyloxyphenyl)-5-(2-methanesulfonylpyrimidin-4-
y1)-N-H-imidazole (G4.1)

25 - An analogous reaction to that described in example G1.1, but starting with F4.1
gave G4.1 in 73% yield.




Exanpl e G3.1 17 October 2006
2- (2, 6-di chl orophenyl) -4-(3-chl orophenyl ) -5-(2-nmet hanesul f onyl pyrim di n-4-y

1) - N HWaidagore (G3.1) 10 An anal ogous reaction to thakCHEBRBOBHEd in
exanple GL.1, but starting with F3.1 gave G3.1 in 89%yvyield. M5 M= 481
(API +), 479 (API-) Exanpl e &3.2

2- (2, 6-di chl or o- 4- hydr oxyphenyl ) - 4- (‘iﬁochl orophenyl)-5-(2- 15

met hanesul fonyl pyrim din-4-yl)-N-Himdazole (G3.2) Exanple G3.3

2-(2,6-di phenyl) 4- ( 3-chl or ophenyl ) -5-( 2-
et hanesu@ﬁd% %ﬂﬁf%#@&;ﬁ() N-H i m dazol e (G3.3) An anal ogous reactl on -
to that described in exanple GlL.1, but starting with F3.3 20 gave G3.3 in

62% yi el dg 12 511 (APl +), 509 (APl -) Exanple 4. 1
2-(2,6-di c‘%yl) (3-benzyl ox 2- n'eth onyl pyri m di n-

h |
2 VTN Pl Gablorar oy pbey o B g b h D - e e RO R o Ded |

exanpl e GS imidint4-$0) N-H-igidedld(@d2)l gave GL. 1 in 73%Yyi eI d. 17 Cctober
2006 /087026 PCT/ EP03/03969 -80 Ms: M= 551 (API+), 549 (API-)

Exanmple 4.2
- 2- (25 6- di dnl arabogbuh yehctoy pd ¢hmg | desctibed i eramblexybhamytl starfing HitheFhainesul f onyl

- pyrimdi 0 dazole ((4.2) 5 An anal ogous reaction to that
descri bed® ?Vﬁd%{%%rnp?f#&lfmi but starting with F4.2 gave 4.2 in 91%yi el d.

MS: M = 567 (API+), 565 (API-)
Example G4.3

_ 2-(2,6-dichloro-4-hydroxymethylphenyl)-4-(3-benzyloxyphenyl)-5-(2-
10 methanesulfonyl-pyrimidin-4-yl)-N-H-imidazole (G4.3)

- An analogous reaction to that described in example Gl.1, but starting with F4.3
gave G4.3 in 24% yield.

MS: M = 581 (API+), 579 (API-)
Example G4.4

15 2-(2,6-dichloro-4-[methoxycarbonylmethoxy]phenyl)-4-(3-benzyloxyphenyl)-5-
' (2-methanesulfonyl-pyrimidin-4-yl)-N-H-imidazole (G4.4)

Example G4.5
- 2-(2,6-dichloro-4-(2-hydroxyethoxy)phenyl)-4-(3-benzyloxyphenyl)-5-(2-
- methane-sulfonylpyrimidin-4-yl)-N-H-imidazole (G4.5)

200 An analogous reaction to that described in example G1.1, but starting with F4.5
gave G4.5 in 94% yield. ' :

MS: M = 611 (API+), 609 (API-)




M5: M= 567 (APl +), 565 (API-) Exanple 4.3 17 October 2006

2- (2, 6-di chl or 0- 4- hydr oxynet hyl phenyl ) - 4- ( 3- benzyl oxyphenyl )-5-(2- 10

met hanesuooasmzepyri m di n-4-yl)-N-Hinm dazole (4. 3) An BOTEERIO8SIr eact i on
to that described in exanple GL.1, but starting with P4.3 gave (4.3 in 24%
yield. Ms: M= 581 (APl +), 579 (API-% Exanmple 4.4 15

2- (2, 6-di chl oro-4-[ net hoxycar bonyhne hoxy] phenyl) - 4- ( 3- benzyl oxyphenyl ) - 5-
(2- met hanesul fonyl -pyrimdin-4-yl)-N-Himdazole (4.4) Exanple (4.5

2- (2, 6-dighl or,0-4-,(2-hydr oxyet hoxy) phenyl ) - 4- ( 3- benzyl oxyphenyl ) - 5- ( 2-

nmet hane- s imdin-4-yl)-NHimdazole (&4.5) 20 An anal ogous

 react i on 2-¢2,6htichlatest (3-eboxymethaxyppleengl)-4t(3- bmzylgmhemnlg -5i%h F4.5 gave

2006 o oS BEbEs el bhgne iR B ) L rober

2-(2,6-dichloro-4-(2- carboxynethoxy)phenyl) 4 (3 benzyloxyphenyl) 5-(2-

~... et hane- Sﬂhfa@xﬁl\éh&ysr ieH&tﬁJnnto4th\i’c Heddribed fH eaagile G134 b} sArignaithgs reaction

to that descr e .1, but starting with F4.6 5 gave (4.6 in
79%yi el 0B {!Pj9£‘2¥3é?Apl ¥), 623 (API-) Exanple G4 7

(rac)-2-(2, 6- dICh| oro-4-(2, 2- d| met hyl -[ 1, 3]
~ -di oxol a 4- ( 3-
" benzyl ox nyT?ﬁSU%QfE%?% nestl fonyl pyri midi n-4-yl)-N Hinidazol e (G4 7)

Example G4.7
(rac)-2-(2,6-dichloro-4-(2,2-dimethyl-[1,3] -dioxolane-4-ylmethoxy)phenyl)-4-(3-
- benzyloxyphenyl)-5-(2-methanesulfonylpyrimidin-4-yl)-N-H-imidazole (G4.7)

10 Example G4.7.1
- (R)-2-(2,6-dichloro-4- (2,2-dimethyl-[1,3]-dioxolane-4-yhnethoxy)phenyl)-4-(3-
benzyloxyphenyl)-5-(2-methanesulfonylpyrimidin-4-yl)-N-H-imidazole {G4.7.1)

Example G4.7.2
_ (S)-2-(2,6-dichloro-4-(2,2-dimethyl-[1,3]-dioxolane-4-ylmethoxy)phenyl)-4-(3-
15 “benzyloxyphenyl)-5-(2-methanesulfonylpyrimidin-4-yl)-N-H-imidazole (G4.7.2)

Example G4.8
- 2-(2,6-dichloro-4-(2,3-dihydroxypropoxy)phenyl)-4-(3-benzyloxyphenyl)-5-(2-
‘methanesulfonyl-pyrimidin-4-yl)-N-H-imidazole (G4.8)

Example G4.8.1
020 .- (R)-2-(2,6-dichloro-4-(2,3-dihydroxypropoxy)phenyl)-4-(3-benzyloxyphenyl)-5-
- . (2-methanesulfonyl-pyrimidin-4-yl)-N-H-imidazole (G4.8.1)

An analogous reaction to that described in example G1.1, but starting with F4.8.1
gave G4.8.1 in 99% yield.

MS: M = 641 (API+), 639 (API-)




10 Exanple G4. 7.1 (R -2-(2,6-dichloro-4- (2,2-dinethyl- {7&:3bd2006
- di oxol ane- 4-yl nmet hoxy) phenyl ) - 4- ( 3-

benzyl oXyplensa3e S- (2- met hanesul fonyl pyri m di n-4-yl) - N- PCTERGH80 (HA. 7. 1)
Example A.7.2 (S)-2-(2,6-dichloro-4-(2,2-di nethyl - :
1, 3] - di oxol ane- 4- yI met hoxy) phenyl ) - 4-563- 15

benzyl oxyphenyl ) - 5- (2- net hanesul f onyl"pyri m di n-4-yl)-N-Hi m dazole (&4.7.2)
Exanple 4.8

2-(2, 6-di ghlapRcd 2, 3-di hydr oxypr opoxy)phenyl) 4- (3- benzyl oxyphenyl ) -5-(2- -
met hanesul 10 %i - pycbi

N-H1m 8.1 20
(R-2-(2, és)d? -6t 040(42&33 WWWPB&BE @ﬁé‘%bfz‘@’%x’@?’g%‘}ﬂw ‘oxyphenyl ) -5
- (2- met hgpasedhdnesulfonPlpyrimitin-4dyl )N} HNntidzoled&4c8.2) (4. 8. 1) An anal ogous
reaction to that described in exanple GlL.1, but starting with F4.8.1 gave
4.8.1in 99%yield. M52 M= 641 (APl +), 639 (APl -) 17 Cctober 2006 WO
03/ 087026 ARGHAIEROGY B3GEM to-Bat Esamlpﬂdem@&ampl_b G1.1, but starting with F4.8.2

(S) -(2, g3 i ﬁ 04% j@- di hydr oxypr opoxy) phenyl ) - 4- (3- benzyl| oxyphenyl )-5
(2- met hdnesu yrlmd|n4yl) N-H i m dazol e (4.8.2) An anal ogous
reaction to that descrlbed in exanple GL.1, but starting with F4.8.2 5

gave (4. 8ads: M=V APR)I63NRBPIY = 641 (API +) 639 (API-) Exanple (4.9
2- (2, 6-di chl or o- 4- %dl met hyl phoshi noyl nmet hoxy) phenyl) - 4- ( 3- benzyl oxyphenyl ) -
5- (2- et hanesul fonyl -pyrim di n-4-yl)-N-Himdazole (4.9) 10 An anal ogous

reaction EsamhplaiGddescribed in exanple GL. 1, but starting with F4.9 gave
#.9.1n 9i%ﬁxl-cﬁé}ﬁom-él-(dimemylphoshinoylmethoxy)phenyl)-4-(3-benzyloxyphenyl)-
5-(2-methanesulfonyl-pyrimidin-4-yl)-N-H-imidazole (G4.9)

10 An analogous reaction to that described in example G1.1, but starting with F4.9
gave G4.9 in 91% yield.

MS: M = 657 (API+), 655 (API-)

xample G4.10
2- (2,6 dichloro-4-methylthiophenyl)-4-(3- benzyloxyphenyl) -5-(2-
15 -methanesulfinyl-pyrimidin-4-yl)-N-H-imidazole (G4.10)

Example G4.11
2-(2,6-dichloro-4-methanesulfinylphenyl)-4-(3-benzyloxyphenyl)-5-(2-
methanesulfinylpyrimidin-4-yl)-N-H-imidazole (G4.11)

- To a —40°C solution of 400 mg (0.7 mmol) F4.11 in 6 ml dichloromethane/ethyl

20 - acetate (1:1) 216 mg (0.7 mmol) MCPBA were added. After 2 hours at -40°C the

- mixture was allowed to warm up to room temperature. The solution was washed

. with water/ethyl acetate, dried over sodium sulphate and evaporated. Column
chromatography of the residue returned 180 mg (44%) G4.11.

MS: M = 597 (API+), 595 (API-)

25 Example G4.12
2-(2,6-dichloro-4-methanesulfonylphenyl)-4-(3-benzyloxyphenyl)-5-(2-
methanesulfonyl-pyrimidin-4-yl)-N-H-imidazole (G4.12)




M5: M= 657 (API+), 655 (API-) Exanple 4.10 17 October 2006
2, 6-di chl or o- 4- et hyl t hi ophenyl ) - 4- (3- benzyl oxyphenyl )-5-(2- 15
haneswipfozfag102eyri m di n-4-yl)-N-H i mi dazol e (G4.10) ExXBGPERII®IIEPL
2, 6-di chl or 0- 4- et hanesul fi nyl phenyl ) - 4- ( 3- benzyl oxyphenyl ) - 5- ( 2-
hanesul fi nyl pyrimdin-4-yl)-NHinjdazole (4.1 1) To a -40C sol ution of
400 nmg (0.7 mmol) F4.11 in 6 m di chi®romet hane/ et hyl 20 acetate (1:1) 216
mg (0.7 nmol) MCPBA were added. After 2 hours at -40C the mixture was
al | oned te warmdup fo roomtenperature. The sol ution was washed wth
wat er/eth “¢, dried over sodium sul phate and evaporated. Col umm
chr omat og24pigydidilordré-cyeminethylowphenddt 41(@cbengyloxyphenydt543- Ms: M = 597
(APl +), 5 7 : & : i
5-(2, 6-di sheediielfony tﬁﬁadniegg?%?ﬂ;iﬁ gﬁg’% agole (G L 2yl oxyphenyl ) - 5 ( 2-
met hanesul fonyl - pyri nudi n-4-yl)-N-Him dazole (4.12) 17 October 2006 WO
(2332 OSEO(ZjGAEfiHaE@gSé £:066h tcL ﬂ;lfilt Mh écB}n)Géfo ée bGl.l, blut startirr]lg wiltl3 F%l?

- -dic angt hyl oxyphenyl ) - 4- (3- benzyl oxyphenyl ) - 5- ( 2-
net %anesungv(‘f %‘l’ﬁé%wgﬁﬂfyl )-N-Himdazol e (&4.13) An anal ogous reaction
to that described in exanple A.l, but starting with F4.13 5 gave A.13 in

0, I . = -
' Zg(/OZyIESelj:j% 3@6{%?%5 @Ell)@lzprllg?(r)rgt Elcrlgjh)eny:z;(?mjl( g- g;elnisl oxyphenyl ) -5- ( 2-
~methylthiopyrimdin-4-yl)-NHimdazole (4.14) 10 Exanple (4. 15
Example G4.14
2-(2,6-dichloro-4-(N-morpholino)methylphenyl)-4-(3-benzyloxyphenyl)-5-(2-
methylthiopyrimidin-4-yl)-N-H-imidazole (G4.14)

2- (
met
2-(
met

10 Example G4.15
2-(2,6-dichloro-4-ethoxycarbonylmethylthiomethylphenyl)-4-(3-
benzyloxyphenyl)-5-(2-methanesulfonyl-pyrimidin-4-y1)-N-H-imidazole {G4.15)

Example G4.16
: 2-(2,6-dichloro-4-hydroxyethylthiomethylphenyl)-4-(3-benzyloxyphenyl)-5-(2-
15 methylthiopyrimidin-4-yl}-N-H-imidazole (G4.16)

Example G4.17
2-(2,6-dichloro-4-(N-morpholinoethylaminomethyl)phenyl)-4-(3-

benzyloxyphenyl)-5-(2-methane-sulfonylpyrimidin-4-yl)-N-H-imidazole (G4.17)
Example G4.18

- 20 2-(2,6-dichloro-4-(2-hydroxy-1-hydroxymethyl-ethoxy]-phenyl)-4-(3-
benzyloxyphenyl})-5-(2-methanesulfonylpyrimidin-4-yl)-N-H-imidazole (G4.18)

- An analogous reaction to that described in example G1.1, but starting with F4.18
gave G4.18 in 82% vyield.

MS: M = 641 (API+)




2- (2, 6-di chl oro-4- et hoxycar bonyl net hyl t hi onet hyl phenyl ) - 7 O3tober 2006

benzyl oxyphenyl ) - 5- ( 2- net hanesul fonyl - pyrim di n-4-yl)-N-Hi m dazole (4. 15)
Exanpl e w0 .03/687626 PCT/EP03/03969

2- (2, 6-dichl oro-4- hydroxyethylthlonethylphenyl) 4- ( 3- benzyl oxyphenyl ) - 5-( 2-
15 met hyl thiopyrimdin-4-yl)-NHi mgazole (A4.16) Exanple 4.17

2- (2, 6-di chl oro-4-(Nnorpholinoethyl fi nomet hyl )phenyl )-4-(3-

benzyl oxyphenyl ) - 5- (2- met hane-sul fonyl pyrim di n-4-yl)-NH i m dazole (4.17)

Exanpl e Gﬁ.l I%Q; 9

2-(2,6-di hydr oxy- | - hydr oxynet hyl - et hoxy] - phenyl ) - 4- ( 3-
benzyl oxy@ﬂéﬁydlyhlﬁrq %Iiréﬂendnsﬂdhhgﬂhylswwﬂwﬂ'ﬂﬂtm'yl )-N-Him dazol e (4. 18)

An anal og -5 artlng W th
S oot S M T Bt S5
03/ 08702 6methanengfonglpyrnidinglyl-NoHsiraidagole (5519)> 6. di chl or o- 4-
[3-(tert-butyldinethylsilanyloxy)-2-(tert-

but yl di met,hyl si | | oxy- met hyl ) - propoxy] - phenyl ) - 4- ( 3- benzyl oxyphenyl ) -5- (2
- hane rimdin-4-yl)-NHimdazole (4. 19) 5 Exanple G5.1
12- (2, 6- di 24{26rdigiierophynyl)-4-43-hydroxyphénytyi-(2-mettaneadfonplpydimiding-pyr i ni di n- 4-

yl)-N-H-i dﬁgﬁ nple G5.2
2-(2,6-d| orolﬁj.'l ?)(%(yphenyl) 4- ( 3- hydr oxyphenyl )-5-(2- 10
met hanesul fonyl pyrimdin-4-yl)-NHimdazole (Gb.2) Exanple Gb.3

2-(2,6-di Eﬁﬁé]@@%—,ﬁydr oxymet hyl phenyl ) - 4- ( 3- hydr oxyphenyl ) - 5- ( 2-
- 2-(2,6-dichloro-4-hydroxyphenyl)-4-(3-hydroxyphenyl)-5-(2-
10 methanesulfonylpyrimidin-4-yl)-N-H-imidazole {G5.2)

Example G5.3 |
2-(2,6-dichloro-4-hydroxymethylphenyl)-4-(3-hydroxyphenyl)-5-(2-
methanesulfonyl-pyrimidin-4-yl)-N-H-imidazole (G5.3)

: An analogous reaction to that described in example G1.1, but starting with F5.3
15 gave G5.3 in 81% yield. '

MS: M =491 (API+), 489 (API-)

Example G6.1
2-(2,6-dichlorophenyl)-4-(3-methoxymethoxyphenyl)-5-(2-
methanesulfonylpyrimidin-4-yl)-N-H-imidazole (G6.1)

L2200 An analogous reaction to that described in example G1.1, but starting with F6.1
gave G6.1 in 80% yield.

MS: M = 505 (API+), 503 (API-)

Example G6.2
2-(2,6-dichloro-4-hydroxyphenyl)-4-(3-methoxymethoxyphenyl)-5-(2-
25 methanesulfonyl-pyrimidin-4-yl)-N-H-imidazole (G6.2)

- An analogous reaction to that described in example G1.1, but starting with F6.2
gave G6.2 in 53% yield.




met hanesul fonyl -pyrim din-4-yl)-NHimdazole (G5.3) An ang.p@euUsopeaction
to that described in exanple GlL.1, but starting with F5.3 15 gave G5.3 in
81% yi el WO 08B870R4 = 491 (APl +), 489 (API-) Exanple G6.1 PCT/EP03/03969

2- (2, 6-di chl or ophenyl ) - 4- ( 3- met hoxynet hoxyphenyl ) - 5- ( 2-

met hanesul fonyl pyrim di n-4-yl)-N-Hirngdazole (G6.1) 20 An anal ogous
reaction to that described in exanpl'™é’G .|, but starting with F6.1 gave
G6.1 in 80%yield. M5 M= 505 (APl +), 503 (API-) Example G5.2

2-(2,6-di &%%Q'ﬁii‘ﬁf@?%@"&rﬁﬂ)) - 4- ( 3- net hoxynet hoxyphenyl ) -5-(2- 25

met hanesu nyl - pyrim -45yTY-N-H i m dazol e (G6.2) An anal ogous reaction
to that described in exanple G .1, but starting with F6.2 gave 6.2 in 53%

yield. 17 gkteRets 2006 WO 03/087026 PCT/ EP03/03969 -85 M5! M = 521
(APl +

), 5 T - anpl e :
2-(2, 6- di eHdr dﬂowﬂErﬁwMYinyﬁ)#:@:wsﬂﬁmefkymhﬁaxl}ﬁrﬁéhy| )-5-(2-
- met hane- s hdthaiétspifonyip gitimidinyd-yl)-N-H-inifdabole(G6.)6. 3) 5 An anal ogous
reaction to that described in exanple A .|, but starting with F6.3 gave
.3 in 58%yield. M5s: M= 535 (APl +), 533 (APl-) Exanple G6.4 2-
(-2,.65 di chlAor malbgofisretalationy e thes riebaribed ax wkamppler(yl. ),- iut(Bartiog with F6.3
nmet hoxynqumwm%y@cﬁz- nmet hanesul f onyl pyri m din-4-yl)-N H i m dazol e
(G6. 4)

MS: M =535 (API+), 533 (API-)

Example G6.4
. 2-(2,6-dichloro-4-[methoxycarbonylmethoxy]phenyl)-4-(3-
10 methoxymethoxyphenyl)-5-(2-methanesulfonylpyrimidin-4-yl)-N-H-imidazole
(G6.4)

Example G6.5
2-(2,6-dichloro-4-(2-hydroxyethoxy)phenyl)-4-(3-methoxymethoxyphenyl)-5-(2-
- methanesulfonyl-pyrimidin-4-yl}-N-H-imidazole (G6.5)

15 An analogous reaction to that described in example Gl.1, but starting with F6.5
gave G6.5 in 85% yield.

MS: M =565 (API+), 563 (API-)
Example G6.6 '
2-(2,6-dichloro-4-(2-carboxymethoxy)phenyl)-4-(3-methoxymethoxyphenyl)-5-

- 20 ~ (2-methanesulfonyl-pyrimidin-4-yl)-N-H-imidazole (G6.6)

- An analogous reaction to that described in example G1.1, but startiﬁg with F6.6
gave G6.6 in 58% yield.

MS: M = 579 (API+), 577 (API-)




Exanple 6.5 17 October 2006

2- (2, 6-di chl oro-4-(2-hydroxyet hoxy) phenyl ) - 4- ( 3- met hoxynet hoxyphenyl ) - 5- ( 2-
met hanesWO0A§T02yri mi di n-4-yl )-N-Hi mi dazol e (G5.5) 15 POI/EPRSIOSESUS
reaction to that described in exanple GL.1, but starting wwth F6.5 gave
G6.5 in 85%yield. M5S. M= 565 (API+), 563 (API-) Exanple 6.6

2- (2, 6-di chl oro-4-(2-carboxynet hoxy)|§ enyl ) - 4- ( 3- net hoxynet hoxyphenyl ) - 5-
20 (2- et hanesul fonyl -pyrim din-4-yl)-NHimdazole (G6.6) An anal ogous
reaction Rigglescribed in exanple GL.1, but starting with F6.6 gave
G6.6 in 5 579 (APl +), 577 (API-) 17 Cctober 2006 WO

03/ 087026 (mﬁéﬂ@éﬂl@ém&(z Edlimethihils3] aljoxolane-4-ylmethoxy)phenyl)-4-(3-

-+ (rac) - 2- (ebheHyhiengpherlyd- 2 (2 hiestahdulfohy yriftianod-gnaN-4t-ihideidoxy) phenyl ) - 4

met hoxyrrel(ﬁ@)@phenyl) 5- (2- et hanesul fonyl pyri m di n-4-yl)-NHim dazol e
(G6.7) 5 Exanple &6.7.1 (R -2-(2,6-dichloro-4-(2,2-dinmethyl- [

1,31 di oxelan ezbé/;l et hoxy)phenyl) 4-( 3-
met hoxyne 32 met hanesul f onyl pyrim di n-4-yl)-N-Hindazol e
(G6.7.1) EBanb ,é-c@llqrogc&- H2-dimethyl-[1,3]- d10xolane—4-ylmethoxy)phenyl) -4-(3-

S)-2-(2 G hRExdp h ) - 4-
g )met Eloxﬁiem Foxyphenél%) 3551522@%2%&%5{1‘%{?&% onyl a%}?flm gﬁﬁhﬁﬁgwa-?nmyd;zol(e

(G6.7.2) e 6.8
(rac)-2-(2,6-dichloro-4-(2, 3-di hydroxypropoxy) phenyl ) - 4-( 3-

Example G6.7.2
.10 (8)-2-(2,6-dichloro-4-(2,2-dimethyl-[1,3]-dioxolane-4-ylmethoxy)phenyl)-4-(3-
- methoxy-methoxyphenyl)-5-(2-methanesulfonylpyrimidin-4-yl)-N-H-imidazole
{G6.7.2)

Example G6.8
(rac)-2-(2,6-dichloro-4-(2,3-dihydroxypropoxy)phenyl)-4-(3-

15 methoxymethoxyphenyl)-5- (Z-methanesulfonyl- pyrimidin-4-yl)-N-H-imidazole
(G6.8)

Exampie G6.8.1

(R)-2-(2,6-dichloro-4-(2,3-dihydroxypropoxy)phenyl)-4-(3-
S methoxymethoxyphenyl)-5-(2-methanesulfonyl-pyrimidin-4-yl)-N-H-imidazole
20 (G6.8.1)

Example G6.8.2
(8)-2-(2,6-dichloro-4-(2,3-dihydroxypropoxy)phenyl)-4-(3-

-~ methoxymethoxyphenyl)-5-(2-methanesulfonyl-pyrimidin-4-yl)-N-H-imidazole
(G6.8.2)

25 Example G6.9
' - 2-(2,6-dichloro-4-(dimethylphoshinoylmethoxy)phenyl)-4-(3-
methoxymethoxyphenyl)-5-(2-methanesulfonylpyrimidin-4-yl)-N-H-imidazole
(G6.9)

‘An analogous reaction to that described in example G1.1, but starting with F6.9
30 " gave G6.9 in 77% vyield. |




| 5 et hoxymet hoxyphenyl ) - 5- (2- met hanesul f onyl - pyri m di n- 47 ¥.ouN JdokM dazol e
(G6.8) Exanple 6.8.1

(R) - 2- ( 2¥0-0300gM2eor 0- 4- ( 2, 3- di hydr oxypr opoxy) phenyl ) - 4- ( 3RCT/EP03/0396%9

met hoxynmet hoxyphenyl ) - 5- ( 2- met hanesul f onyl - pyri m di n-4-yl)-NHi niidazol e
20 (6.8.1) Exanple 6.8.2

(S)-2- (2, 6-di chl or 0- 4- (2, 3- di hydr oxy§f 6poxy) pheny! ) - 4- ( 3-

met hoxynet hoxyphenyl ) - 5- (2- met hanesul fonyl -pyrim di n-4-yl)-NH i m dazol e

(G6. 8. 2)
2-(2,6-diC oro 4 I rr%t%r(\)yl(Aﬁo%hl noyl met hoxy) phenyl ) - 4- ( 3-

met hoxynmet hoxyphenyl ) - 5- ( 2- net hanesul f onyl pyri m di n-4-yl)-N H i m dazol e
(&6.9) Anw reaction to that descrlbed in exanple GL. |, but

- Srhrag R i e el L R RS L 1 ¢ 5 1

2-(2,6-di mﬂmsﬂﬁmﬂpmmuu#ylhbi}ﬁhan&dzﬂeét%ammt hoxyrret hoxyphenyl ) - 5- ( 2-
met hanesul finyl pyrimdin-4-yl)-NHimdazole (G6.10) 5 An anal ogous
reaction to that described in exanple G4.11, but starting vvlth F6 10 gave
G6: B0 i n B8%nglogpws repgtionNp .ﬂlggirs«{rwny exaaple GAA|L, but starsingvathdio

2- (2, 6-di TPRNRRBY yidd( 3-
[4'-cyano nzyloxy]phenyl) 5- (2- et hanesul fonyl - 10

pyri mdin-4-yl)-NHimdazole (Gr.1)
MS: M =551 (API+), 549 (API-)

Example G7.1
: 2-(2,6-dichlorophenyl)-4-(3-[4 -cyanobenzyloxy]phenyl) 5-(2-methanesulfonyl-
10 pyrimidin-4-yl)-N-H-imidazole (G7.1)

Example G7.2 _
2-(2,6-dichloro-4-hydroxyphenyl)-4-(3-[4’-cyanobenzyloxy]phenyl)-5-(2-
methane-sulfonylpyrimidin-4-yl)-N-H-imidazole (G7.2)

Example G7.3
15 - 2-(2,6-dichloro-4-hydroxymethylphenyl)-4-(3-[4’-cyanobenzyloxy] phenyl)-5-(2-
methanesulfonyl-pyrimidin-4-yl)-N-H-imidazole (G7.3)

Example G7.4
-2-(2,6-dichloro-4-(2-hydroxyethoxy)phenyl)-4-(3-[4"-cyanobenzyloxy] phenyl)-5-
(2-methanesulfonylpyrimidin-4-yl)-N-H-imidazole (G7.4)

200 . An analogous reaction to that described in example G1.1, but starting with F7.4
gave G7.4 in 81% yield.

MS: M = 636 (API+), 634 (API-)




Example G7.2 17 October 2006
2- (2, 6-di chl or o- 4- hydr oxyphenyl) - 4-(3- [4' - cyanobenzyl oxy] phenyl ) - 5- ( 2-

- met hane-WOI0B@#Pepyri m di n-4-yl)-N-H i m dazol e (G7.2) ExaP@I/EPBR3PI15
2- (2, 6-di chl oro- 4- hydr oxynet hyl phenyl ) -4-(3-[4' - cyanobenzyl oxy] phenyl )-5-(2

met hanesul fonyl - pyri m di n-4-yl) - N-:g—i m dazole (Gr/.3) Exanple G7.4
2-(2, 6-di chl oro-4-(2-hydroxyet hoxy) p gﬁyl )-4-(3-[4' -cyanobenzyl oxy]
phenyl )-5- (2-net hanesul fonyl pyrimdin-4-yl)-NHi m' dazole (G7.4) 20 An
anal ogous to that described in exanple G .|, but starting with
F7.4 ave—lﬁﬁﬁsg%—cghn‘ 8l% yield. M. M= 636 (API+ 634 APl -) 17 Cct ober
2006 V\D @dﬂ@shdﬂ@rmﬁbééﬁdsgédombsmm eaylgsd- (-methanesulfonyl-
2-(2,6-di f,%ﬁﬁ&gmﬁm@_ﬂélmﬁaaio% ggrobenzyl oxy] phenyl) 5- (2- et hanesul f ony
| - pyrimdin-4-yl) H i m dazol e ( 1) An anal ogous reaction to that
described in exanple GL.1, but startlng with F8.1 5 gave 8.1 in 47%
yi el d. I\/B'AnMnald@Bﬁs fedftion to B&H deffribed in Exanplk 6G1CB. Bt Atarting with F8.1
(2, 6-dichlor 4:}%) l%henyl) 4-(3- [4'-chlorobenzyl oxy] phenyl)-5-(2-
et anesul'g?v(fqgﬂdlpgﬂY B 4- yl)-N-Himidazole (G8.2) 10 An anal ogous
reaction to that described in exanple GL.1, but starting wwth F8.2 gave
- 38.2in 6 ¥i el (API +), 601 (API-) Exanple 8.3

2-(2,6-diC orosg? &A@ﬁg%ﬁetﬁﬁsl phenyl )-4-(3- [4'-chl orobenzyl oxy]
phenyl ) -5-(2-
Example G8.2
2-(2,6-dichloro-4-hydroxyphenyl)-4-(3-[4’-chlorobenzyloxy] phenyl)-5-(2-

methanesulfonylpyrimidin-4-yI)-N-H-imidazole (G8.2)

10 An analogous reaction to that described in example G1.1, but starting with F8.2
gave (G8.2 in 68% yield.

MS: M = 603 (API+), 601 (API-)

Example G8.3 _
: 2-(2,6-dichloro-4-hydroxymethylphenyl)-4-(3-[4’-chlorobenzyloxy] phenyl)-5-(2-
15 - methanesulfonyl-pyrimidin-4-yl)-N-H-imidazole (G8.3)

Example G9.1
2-(2,6-dichlorophenyl)-4-(3-[4"-methoxybenzyloxy]phenyl)-5-(2-
methanesulfonyl-pyrimidin-4-yl)-N-H-imidazole (G9.1)

Example G9.2
20 2-(2,6-dichloro-4-hydroxyphenyl)-4-(3-[4"-methoxybenzyloxy] phenyl)-5-(2-
methanesulfonylpyrimidin-4-yl)-N-H-imidazole (G9.2)

Example G9.3
2-(2,6-dichloro-4-hydroxymethylphenyl)-4-(3-[4"-methoxybenzyloxy]phenyl)-5-
- {2-methanesulfonylpyrimidin-4-yl)-N-H-imidazole (G9.3)




15 net hanesul fonyl -pyrimdin-4-yl)-N-Himdazole (G8.3) PExamber el

2- (2, 6-di chl orophenyl)-4-(3- [4'-methoxybenzyl oxy] phenyl)-5-(2-

met hanesWOf8#§102¢@yri m di n-4-yl ) -N-H i m dazol e (0. 1) Exa”R@IEPEHN3I20

2- (2, 6-di chl or o- 4- hydr oxyphenyl ) -4-(3-[ 4" - net hoxybenzyl oxy] phenyl)-5-(2-
met hanesul fonyl pyrim di n-4-yl)-N-Hinidazole ((9.2) Exanple (3.3

2- (2, 6-di chl oro- 4- hydr oxynet hyl phenyl”yY-4- (3-[ 4' - met hoxybenzyl oxy]

phenyl ) -5- (2- nethanesul fonyl pyrimdin-4-yl)-NHimdazole ((&.3) 17

Cct ober 2 1%3{ 087026 PCT/ EP03/03969 -89 Exanple Gl10.1
2-(2,6-di ) -4-(3-al Iyl oxyphenyl ) - 5- (2- et hanesul f onyl pyri m di n-4
- yl)-N WT(aaGd@zl@p@r(lmﬂ) ﬂ)(smﬂyﬁmr’lvgunss (2emethappsullonylmaimigindr | bed i n

exanpl e )JN_}thﬁa@r(Gmly\nth F10.1 5 gave Gl0.1 in 75%yield. M5: M=
501 (API+), 499 (API-) Exanple Gl0.2

2- (2, 6-di chl oro- 4- hydr oxyphenyl ) - 4- (3-al | yl oxyphenyl ) -5-(2-

met hanesulthaiiMlogpis féadiich o yHa} dbéctibédrindaaaipte GBIO b stdfingxatpFE).1510. 3

2- (2, 6-dichl 43#9/ a%ymet hyl phenyl ) - 4-(3-al | yl oxyphenyl ) -5-(2-

r nethanes & 'Fofiyt S8h- 4-y1) - N-H i mi dazol e (GLO. 3) Exanple Gl1.1

2 (2 6 di chl or ophenyl ) - 4- (4- chl or ophenyl ) - 5- ( 2- met hanesul f onyl pyri m di n-4-y

_ - N- kg, Wt dagel gpfGldo anal ogous reaction to that described in
exarrpl e G?LI but étartc);llnggl(vﬁq F11.1

Example G10.2
2-(2,6-dichloro-4-hydroxyphenyl)-4-(3-allyloxyphenyl)-5-(2-
methanesulfonylpyrimidin-4-yl)-N-H-imidazole (G10.2}

10 Example G10.3
2-(2,6-dichloro-4-hydroxymethylphenyl)-4-(3-allyloxyphenyl)-5-(2-
methanesulfonyl-pyrimidin-4-yl)-N-H-imidazole (G10.3)

Example G11.1
2-(2,6-dichlorophenyl)-4-(4-chlorophenyl)-5-(2-methanesulfonylpyrimidin-4-yl)-
15 N-H-imidazole (G11.1)

An analogous reaction to that described in example G1.1, but starting with Fil1.1
gave G11.1 in 87% yield.

MS: M = 481 (API+), 479 (API-)

Example G11.2
20 2-(2,6-dichloro-4-hydroxyphenyl)-4-(4-chlorophenyl)-5-(2-
- methanesulfonylpyrimidin-4-yl)-N-H-imidazole (G11.2)

Example G11.3
2-(2,6-dichloro-4-hydroxymethylphenyl)-4-(4-chlorophenyl)-5-(2-
methanesulfonyl-pyrimidin-4-yl)-N-H-imidazole (G11.3)

25~ An analogous reaction to that described in example G1.1, but starting with F11.3
gave G11.3 in 99% yield.




gave Gl1.1 in 87%yield. M52 M= 481 (APl +), 479 (APl -) 1EsmBLedasl. 2 20
2- (2, 6-di chl oro-4- hydr oxyphenyl ) - 4- (4-chl or ophenyl ) - 5- ( 2-

met haneSMPOFB802%yri mi di n-4-yl )-N-H i dazole (G 1.2) BGHBPIS/06969. 3

2- (2, 6-di chl or o- 4- hydr oxynet hyl phenyl ) - 4- (4- chl or ophenyl ) - 5- ( 2-

met hanesul fonyl - pyri mdin-4-yl)-N I—l—_?ai_dazol e (Gl1.3) 25 An anal ogous
reaction to that described in exanplé"GL. 1, but starting with F11.3 gave
Gll1.3 in 99%vyield. 17 Cctober 2006 WD 03/087026 PCT/ EP03/03969 -90 Ms: M
= 511 (APMS:.M ) sodpapil e Gl2. 1

2-(2,6-di Wor%g%é(rgéﬂ -)%1-%4-fl uor ophenyl ) - 5- ( 2- met hanesul f onyl pyri m di n-4-y
|)- NNHimdazole (Gl2.1) 5 Exanple Gl12.2

2- (2, 6- di Erhmple-@rdtydr oxyphenyl ) -4-(4-fluorophenyl)-5-(2-

met hanesul,f OV M di ns 4- g - N- B ole.(Gl2 Exanp| 2.3

(26 d SHEG SRR A rersiep P S P Ry e Aot

met hanesulN-Blaiphidpzole (Gl - 4-yl ) - N-H-i i dazole (Gl2.3) Exanple G13.1

2- (2, 6-di chl orophenyl) - 4- (4-chl or o- 3- met hoxyphenyl ) - 5- ( 2-

met hanesul f ony] pyrim din-4-yl)-NHimdazole (G13.1) An anal ogous reaction
to that d&&%@é/ﬁ% exanple Gl.1, but starting with F13.1 15 gave Gl3.1

“in 53%yi gl(d,6-diEhlod-5-1H5RRxPPhdnfflacle-ABSphETI-3-(2-
: methanesulfonylpyrimidin-4-yl)-N-H-imidazole (G12.2)

Example G12.3
- 2-(2,6-dichloro-4-hydroxymethylphenyl)-4-(4-fluorophenyl)-5-(2-
10 methanesulfonyl-pyrimidin-4-yI}-N-H-imidazole (G12.3)

Example G13.1
2-(2,6-dichlorophenyl)-4-(4-chloro-3-methoxyphenyl)-5-(2-
methanesulfonylpyrimidin-4-yl)-N-H-imidazole (G13.1)

: An analogous reaction to that described in example G1.1, but starting with F13.1
15 gave G13.1 in 539% yield.

MS: M = 509.01 (API+), 507 (API-)

Example G13.2 .
2-(2,6-dichloro-4-hydroxyphenyl)-4-(4-chloro-3-methoxyphenyl)-5-(2-
methanesulfonyl-pyrimidin-4-yl)-N-H-imidazole (G13.2)

20 Example G13.3
- 2-(2,6-dichloro-4-hydroxymethylphenyl)-4-(4-chloro-3-methoxyphenyl)-5-(2-
methane-sulfonylpyrimidin-4-yl)-N-H-imidazole (G13.3)

Example G14.1
2-(2,6-dichlorophenyl)-4-(3-benzyloxy-4-fluorophenyl)-5-(2- -
25 - . methanesulfonylpyrimidin-4-yl)-N-H-imidazole (G14.1)

An analogous reaction to that described in example G1.1, but starting with F14.1
gave G14.1 in 619% yield.




Exanpl e Gl3.2 17 October 2006
2- (2, 6-di chl or o- 4- hydr oxyphenyl ) - 4- (4- chl or o- 3- met hoxyphenyl') - 5- ( 2-

met haneswiOro34§102@yri m di n-4-yl ) -N-H i mi dazol e (G13. 2) 20PERER{H0S9E13. 3

2- (2, 6-di chl or o- 4- hydr oxynet hyl phenyl ) - 4- (4- chl or o- 3- nethoxyphenyl) 5-(2-
met hane-sul fonyl pyri mdin-4-yl)-NHimdazole (G13. 3) Exanple Gl4.

2- (2, 6-di chl orophenyl ) - 4- (3- benzyl ox;? 4-fl uorophenyl )-5-(2- 25

met hanesul f onyl pyrim din-4-yl)-NHinidazol e (Gl4.1) An anal ogous reaction
to that d rlb 1, but starting with F14.1 gave Gl4.1 in
61% yi el d %86%‘}’)?%0@ %03/ 087026 PCT/ EP03/03969 -91 Ms. M = 569
(AP|+) 567 (API- Exanpl e Gl4. 2

2-(2,6 deroxyphenyl) 4- ( 3- benzyl oxy- 4-fl uor ophenyl ) - 5-(2- met han
e- sulfon yE él Him dazol e (Gl4,2) 5 An an?logous reaction to
that desc (ﬁéddlicﬂoréaz whp;fyl@whezwl)b‘hi 3-bengylogng-findrapkenyl) S-(ymgthanes 2 in 84%
yiel d. MSsulfbrylS$fmidifl Jyl)rNEfmc&Bb}e)(GlEzyarml e G14.3

2-(2, 6- dlchloro 4- hydr oxymnet hyl phenyl) - 4- ( 3- benzyl oxy- 4-f | uor ophenyl ) - 5- ( 2-
10 met hanesul fonyl -pyri m din-4-yl)-NHimdazole (Gl4.3) An anal ogous

reacd i on tAm amhigodesaacﬁidletib that desaripédinGixainpldGi.1sbar stammpgwith FFLZ. 3 gave

Gl4.3 in g%%) Mﬁﬂ il = 599 (API+), 597 (API-) Exanple G15.1 15
2-(2,6-di or enyI Ell ( 3- benzyl oxy- 4- net hyl phenyl ) - 5- ( 2-

MS: M = 585 (API+), 583 (API-)

Example G14.3
2-(2,6-dichloro-4-hydroxymethylphenyl)-4-(3-benzyloxy-4-fluorophenyl)-5-(2-
10 methanesulfonyl-pyrimidin-4-yl)-N-H-imidazole (G14.3)

An analogous reaction to that described in example Gl.1, but starting with F14.3
gave G14.3 in 80% yield.

MS: M =599 (API+), 597 (APL-)

Example G15.1
.15 2-(2,6-dichlorophenyl)-4-(3-benzyloxy-4-methylphenyl)-5-(2-
' - methanesulfonylpyrimidin-4-yl)-N-H-imidazole (G15.1)

Example G15.2
2-(2,6-dichloro-4-hydroxyphenyl)-4-(3-benzyloxy-4-methylphenyl)-5-(2-
methane-sulfonylpyrimidin-4-yl)-N-H-imidazole (G15.2)

.20 - An analogous reaction to that described in example G1.1, but starting with F15.2
gave G15.2 in 40% yield.

MS: M = 581 (API+), 579 (API-)




met hanesul fonyl pyrim din-4-yl)-N-Himdazole (G15.1) Examplcebelnod

2- (2, 6-di chl oro-4- hydr oxyphenyl ) - 4- (3- benzyl oxy- 4- net hyl phenyl ) - 5- ( 2-

met hane-WABE#PROyri mi di n-4-yl)-N-H-i mi dazol e (Gl15.2) 20PEHERGI3HGous
reaction to that described in exanple GL.1, but starting with F15.2 gave
Gl5.2 in 40%vyield. Ms: M= 581 (APl +), 579 (API-) 17 Cctober 2006 WO

03/ 057026 PCT/ EP03/ 03969 -92 Exanpl €“Gl5. 3

2- (2, 6-di chl or o- 4- hydr oxynet hyl phenyl ) - 4- ( 3- benzyl oxy- 4- et hyl phenyl ) - 5- ( 2-
met hanesu I r4 mdin-4-yl)-NHimdazol e (GL5.3) An anal ogous reaction
to that dg;s‘“;%’a#%e%&fgn xanple GL.1, but starting wth F15.3 5 gave G15.3 in
61% y1 el d 26 dighlerosyaymapthyifienylhst: Gy beneigRp emetbgphen)-5- (2

2- (2, 6- di aflttiimeaifonyl-pydmidnieiihn-Hbingahen(G153) ( 2- met hanesul finyl pyrim di n
-4- yI)-I\I—I—I—irrida?glyeb(Gl& 1-;49%% ( )

2- (2, 6-di chl orophenyl ) -4-(3-nethyl t hi ophenyl)-5-(2-net hanesul finyl pvrimdin
-4- .yl ) - NAhyahalmggus rdaciimotoethaGllésciibdd) inTexampdeo Gl bot sthrtib@OvitigF153 mol )

E16..1 in i j o thane a solution of 246 ng (I nmol) '

3-chl or opg?‘%ednlz%]%wall%’gglﬁh 7 m dichl oromet hane was added at 0C and
stirred at this tenperature for 6 hours. After washing wth 5% aqueous . :
sodi um 15wy if 2G5 cAPTONR3gARNY water (each 0C) the organic layer was dried
over sodi um sul phate and evaporated to dryness to yield 470 ng G16.1.1
(9699 . Ms: 475 (API+), 473 (API-) Exanple Gl6. 2

2- (2, 6- di BdmpleaA6l1ydr oxyphenyl ) - 4- ( 3- net hyl t hi ophenyl ) - 5- ( 2- net hanesul fi ny.

e 2-(2,6-dichlorophenyl)-4-(3-methylthiophenyl)-5-(2-methanesulfinylpyrimidin-4-
y1)-N-H-imidazole (G16.1)

.10

y)-N-hydroxy-imidazole (G16.1.1)

To a solution of 480 mg (1 mmol) E16.1 in 3 ml dichloromethane a solution of 246
mg (lmmol) 3-chloroperbenzoic acid in 7 m! dichloromethane was added at 0°C
and stirred at this temperature for 6 hours. After washing with 5% aqueous sodium

15 hydrogencarbonate and water (each 0°C) the organic layer was dried over sodium
sulphate and evaporated to dryness to yield 470 mg G16.1.1 (96%).

MS: 475 (API+), 473 (API-)

Example G16.2
S 2-(2,6-dichloro-4-hydroxyphenyl)-4-(3-methylthiophenyl)-5-(2-methanesulfinyl-
20 pyrimidin-4-yl)-N-H-imidazole (G16.1)

Example G16.3 ‘
2-(2,6-dichloro-4-hydroxymethylphenyl)-4-(3-methylthiophenyl)-5-(2-
' methanesulfinyl-pyrimidin-4-yl)-N-H-imidazole (G16.1)




20 pyrimdin-4-yl)-NHimdazole (Gl6.1) Exanple Gl6.3 17 Qctober 2006
2- (2, 6-di chl oro-4- hydr oxynet hyl phenyl ) - 4- ( 3- net hyl t hi ophenyl ) - 2-

met hanesWPOfBA§102oyri m di n-4-yl)-N-H i m dazol e (GL6.1) 17PCHEBIS&3962006 WO
03/087026 PCT/ EP03/03969 -93 Exanple Gl7.1

2- (2, 6-di chl orophenyl)-4-(3-acetyl eny, d phenyl ) -5-(2- net hanesul f onyl pyri m di n
-4- yl)-NHimdazole (GL7.1) An anal c?gous reaction to that described in
exanple GL.1, but starting with F17.1 5 gave GlL7.1 in 98%yield. M5 M=
469 (APl +g RlL GL7. 2

2-(2,6-di -4 oxyphenyl 3- acetyl enyI phenyl ) - 5 (2 met hanesul f ony
|- pyrim §r(ﬁ6 ?ﬂldhqﬂ}’lgn‘* é’lﬁ'(ﬂlfipﬁela)} )-5t(2méthnesulfonylpyrimidin-4-

2- (2, 6- di ¢hlRimidayele QRYTES hyI phenyl) - 4- ( 3- acet yl enyl phenyl ) - 5- ( 2-

met hanesul fonyl -pyrim din-4-yl)-NHimdazole (GL7.1) H Synthesis of the
"2.6-di chl orophenyl -N-Hi m dazol e am nopyri m di nes" 15 Exanple H1.1.1

. 2-(2,6-di énl malngamyda):ﬁ@h tq thabdesvoipbk iny EXaniplé £1.1, But starting with F17.1

hydr xyprg dﬁlg%]@%ngl gigdi n-4-yl)-N-Himdazole (HL.1.1) 52.4 ng (0.10

1 60 mol ) 3-am no-I|-propanol were heated to 110C
for 60 mnutes. Purification by preparative scale HPLC/ M5 on RP 20 18
(et hanol M@Mrzﬁgqﬂpmt) yielded 35.5 ng (68% H1.1.1. M5 M= 520 (APl +)
Exanpl e HL. 1. (2, 6-di chl or ophenyl) - -(3- br onophenyl)-5-(2- [2-

Example G17.2
2-(2,6-dichloro-4-hydroxyphenyl)-4-(3-acetylenylphenyl)-5-(2-methanesulfonyl-
pyrimidin-4-yl)-N-H-imidazole (G17.1)

10 Example G17.3 .
2-(2,6-dichloro-4-hydroxymethylphenyl)-4-(3-acetylenylphenyl)-5-(2-
methanesulfonyl-pyrimidin-4-yl)-N-H-imidazole (G17.1)

H Synthesis of the “2,6-dichlorophenyl-N-H-imidazole aminopyrimidines”

15 Example H1.1.1
- 2-(2,6-dichlorophenyl)-4-(3-bromophenyl)-5-(2-[3-
hydroxypropylamino]pyrimidin-4-yl)-N-H-imidazole (H1.1.1)

.52.4 mg (0.10 mmol) G1.1 and 120.2 mg (1.60 mmol) 3-amino-1-propanol were
heated to 110°C for 60 minutes. Purification by preparative scale HPLC/MS on RP
20 18 {methanol-water-gradient) yielded 35.5 mg (68%) H1.1.1.

MS: M = 520 (API+)
Example H1.1.2
2-(2,6-dichlorophenyl)-4-(3-bromophenyl)-5-(2-[2-

hydroxyethylamino}pyrimidin-4-yl)-N-H-imidazole {(H1.1.2)

.25 An analogous reaction to ‘that described in example H1.1.1, but starting with 2-
- - aminoethanol gave H1.1.2 in 43% yield.

MS: M =506 (API+)




hydr oxyet hyl am no] pyri m di n-4-yl)-N-Himdazol e (HL. 1. 2) 12Df¥heaPgdgogous
reaction to that described in exanple HL. 1.1, but starting with 2-

- am-noet hWRdB/0gEe H1. 1.2 in 43%yield. M5 M= 506 (APl +PCUEPCHA30&er 2006
WO 03/ 087026 PCT/ EPO3/ 03969 -94 Exanple HL. 1.3 2-

(2, 6-di chl orophenyl ) - 4-(3- bronophenyl ) -5-(2- [3-

met hoxypr opyl am no] pyri m di n-4-yl)- N1 m dazole (HL.1.3) An anal ogous
reaction to that described in exanple HL. 1.1, but starting with 3- 5

met hoxy- 13, ppane gave H1. 1.3 in 83%yield. M52 M= 534 (APl +)
Exampl e HIT‘E&E—?% 6-di chl or ophenyl ) - 4- (3- br omophenyl ) -5- (2-[ 2-
et hoxyet RyRénlishippsphenylditn3bromophenyl)-fi(dd3ol e (HL. 1.4) 10 An anal ogous

-reaction ineth&dprétdminRFrintdax AVPLR-HlmidakolelfHl isarting with 2-

met hoxy- 1- am noet hane gave HL. 1. fyign 69% vyi el d? Ms: M= 520 (APl +) Exanple
H1.1.5 (rac)-2-(2,6-dichlorophenyl)-4-(3-bronophenyl)-5-(2-[2,3 15

di hydr oxy pmommalcpous odactign itorithit rdederjbel - i ddampledd 2 d11¢ btHstadtiny) with 3anal ogous

react i on ty i i l. . , but starting with (rac)-
e hyd?’geg‘/p okgﬂ?’%ﬁphﬁfa%s@e?ﬁ@}@?%ﬂ% yield. MS M= 536 (API4)
Example H1.1.6 20 (R)-2-(2, 6-di chl orophenyl ) -4-(3-bronophenyl)-5-(2-[2, 3-
di hydr oxy py@my s pRprpyri m din-4-yl)-N-Him dazole (HL. 1.6) An anal ogous
reaction to that described in exanple H1.1.1, but-starting with (R)-

Example H1.1.4 :
-+ 2-(2,6-dichlorophenyl)-4-(3-bromophenyl)-5-(2-[2-
methoxyethylamino]pyrimidin-4-yl)-N-H-imidazole (H1.1.4)

10 An analogous reaction to that described in example H1.1.1, but starting with 2-
-methoxy-1-aminoethane gave H1.1.4 in 69% yield.

MS: M = 520 (API+)

Example H1.1.5
(rac)-2-(2,6-dichlorophenyl)-4-(3-bromophenyl)-5-(2-[2,3-
15 . dihydroxypropylamine]-pyrimidin-4-yl}-N-H-imidazole (H1.1.5)

‘An analogous reaction to that described in example H1.1.1, but starting with (rac)-
2,3-dihydroxypropylamine gave H1.1.5 in 74% yield.

MS: M = 536 (API+)
Example H1.1.6

20 . (R)-2-(2,6-dichlorophenyl)-4-(3-bromophenyl)-5-(2-[2,3-
- dihydroxypropylamino]-pyrimidin-4-yI)-N-H-imidazole (H1.1.6)

An analogous reaction to that described in example H1.1.1, but starting with (R)-
2,3-dihydroxypropylamine gave H1.1.6 in 84% yield.

MS: M =536 (API+)




2, 3-di hydroxypropyl am ne gave H .1.6 in 84%yield. M5 M7RahelAtt) 17
Oct ober 2006 WO 03/087026 PCT/ EP03/03969 -95 Exanple HL.1.7

(S) - 2- ( 2¥ve-0aiogieror ophenyl ) - 4- (3- bronophenyl )-5-(2- [ 2, BEI/EP0I3/03969

di hydr oxypropyl am no] - pyri m di n-4-yl)-N-Himdazole (Hl.1.7) An anal ogous
reaction to that described in exarrplpp H1.1.1, but starting with (S)-

2, 3-di hydr oxypropyl am ne gave H1. 1.7 P 71% yield. M5 M= 536 (API+)
Exanple H1.1.8 2-(2,6-dichlorophenyl)-4-(3-bronmophenyl)-5-(2- [2-N

nmor phol i ”ﬁﬂ:ﬁﬁfe]}?ﬁ‘?m din-4-yl)-N-Himdazole (H1.1.7) 10 An anal ogous

reaction |bed|n exanple HL. 1.1, but starting with N (2-
am noet hy(ritrdichipropbengré (3 bemephesyh vr@td3- m p. 104- 108C. MB: M = 575

ESI + EREL3)e L 4-2.7 6 H,
g:HZN)? 3. 61Y?1c7] 5%15}41121?\10 “ﬁ@l%ﬁ?{l%ﬂ G:HZ} }ﬁﬁ (br, 1H,(mNH), 6.67

(d, 1H, 5-Hpyrimdine), 7.2-7.6 (m 15 4H, Ar-H), 7 64 (d, IH Ar-H),
7.90 (t Manﬂogbmmmpimemyﬂh)lt d&cribed(ifl, exddipleGH Hi.1ppui stidingagith (9)- 6 (br, I H,

m;? p oI | nopr o%%’&&réﬁﬁﬁn&e%&%{?hgﬁggwﬁe}él e(?nggng;)hggyk)n gnglzogg)ﬁsl\l-

reaction to that described in exanple Hl.1.1, but starting with N-(3-
am nopropMS)M)r_gg@ )gave HL.1.9 in 89%yi el d, mp. 102-105C. Ms: M = 589
(ESI+), M= H- NVR (250 MHz, CDClS-179(qU|ntett 2H,
C CH2-O), 2426(m 6H) CH2N), 3.51 (q, 2H, CH2NH), 3.72 (t, 4H, OCH2),

5.77 (br, EddrhpltH1.1.86. 73 (d, 1H,
~ 2-(2,6-dichlorophenyl)-4-(3-bromophenyl)-5-(2-[2-N-
morpholinoethyl]pyrimidin-4-yl)-N-H-imidazole (H1.1.7)

10 An analogous reaction to that described in example H1.1.1, but starting with N-(2-
aminoethyl)morpholine gave H1.1.8 in 85% yield, m.p. 104-108°C.

MS: M = 575 (ESI+), M = 573 (ESI-).
'H-NMR (250 MHz, CDCl,): § = 2.4-2.7 (m, 6 H, CH,N), 3.61 {(q, 2H, CH,NH),
3.70 (t, 4H, OCHy), 5.67 (br, 1H, NH), 6.67 (d, 1, 5-H-pyrimidine), 7.2-7.6 (m,

15 - 4H, Ar-H), 7.64 (d, 1H, Ar-H), 7.90 (t, 1H, 2-H-bromophenyl), 8.17 (d, 1H, 6-H-
pyrimidine), 10.6 (br, 1H, NH).

Example H1.1.9
2-(2,6-dichlorophenyl)-4-(3-bromophenyl)-5-(2-[3-N-
morpholinopropyl]pyrimidin-4-yl)-N-H-imidazole (H1.1.8)

20 An analogous reaction to that described in example H1.1.1, but starting with N-(3-
aminopropyl)morpholine gave H1.1.9 in 89% yield, m.p. 102-105°C.

MS: M = 589 (ESI+), M = 587 (ESI-).

"H-NMR (250 MHz, CDCl3): & =-1.79 (quintett, 2H, C-CH,-C), 2.4-2.6 (m, 6 H,

CH,N), 3.51 (q, 2H, CH,NH), 3.72 (t, 4H, OCH.), 5.77 (br, 1H, NH), 6.73 (d, 1H,
25 5-H-pyrimidine), 7.2-7.6 (m, 4H, Ar-H), 7.66 (d, 1H, Ar-H), 7.88 (t, 1H, 2-H-

bromophenyl), 8.13 {d, 1H, 6-H-pyrimidine), 10.5 (br, 1H, NH). '




25 5-Hpyrimdine), 7.2-7.6 (m 4H Ar-H, 7.66 (d, 1H & odober20d8 (t. 1H
2-H bronophenyl), 8.13 (d, IH 6-Hpyrimdine),10.5 (br, 1H NH. 17

Oct ober wWO08/08MEs 03/ 087026 PCT/ EP03/ 03969 -96 Exanpl e HRCI/ERE/03969

2- (2, 6-di chl orophenyl) - 4- (3- br onophenyl ) - 5- (2- ( 3- [N—rrethyl pi perazin-1 -

yl'] propyl am no) pyri m di n-4-yl)-NHindazole (HL 1.10) An anal ogous
reaction to that described in exarrpl‘eq Hi. 1.1, but startlng wth 1-(3- 5

am nopropyl ) - 4- et hyl pi per azi ne gave H1.1.10 in 73%yield, mp. 113-116C.
VB: M—6%§E§I§1H —600(ESI-) "H-NWR (250 MHz, CDCI 5 = 1.79
(quintett - 2.24 (NCH3), 2.3- 2.7 (m 10H, CHZN) 3.49 (q, 2H,
CHZ NH) 5.29(2.6- éuclﬂomhemrl)) -4-(@-bromoghenyl)-55248- [Nymethylpipesdzin-1- 2- 7.6 (m  4H,

_ { IH-inhidazdie ronophenyl ), 8.14 (d, 1H, .
6 H-pyr| m§’g| ?\%Yl&ﬁnoﬁ{(%mdlfH'igﬁNl—rl? HExa %ekHHQO?

2- (2, 6-di chl or ophenyl ) -4-(3- bronDphenyI) 5-(2-[3-tert-

but oxycar bmmiawg@wfeamdmﬂwtnmrdeatﬁbea-lﬂexhhplmﬂ1 mlslamma With 1-(31) An

| t t.d 1. b tart th
Forts 15 BUEHTP At e ot s 17018 70 i el WoHRES 1 = Goa
(API +) Exarrpl e Hi. 1. 12 2 (2, 6-dichl orophenyl) 4- (3 brormphenyl) 5- (2-

- carbo QVWE@ yl)-N-Himdazole (HL. 1.12) 20 To 50 ngy
(80Vm)l) %ﬁgi@llbwas a ded ?b(%[}i%]ﬁ a solution of 1.96 g KOHin 2.5 M

water and 5 nl ethanol and the m xture was heated to 110C for 4 h. The
al cohol  VgSNMRD%EMEALTDHOE): B-£¢. VP'(&Lﬁh(%ttV\@ﬁ é:Dd:HS‘- IZIZM@HQQM-

GPebt o ordeniah PR Bttty A SRR Bl OSO

resirdue \A@grmmxhné)l, a-preepay dH, ver-E0al7e6 (d, 1H, Ar-H), 7.89 (t, 1H, 2-H-
10 -~ bromophenyl), 8.14 {d, 1H, 6-H-pyrimidine}, 10.4 (br, 1H, NH).

xample H1.1.11
2-(2,6-dichlorophenyl)-4-(3-bromophenyl)-5-(2-[3-tert-
butoxycarbonylpropylamino]-pyrimidin-4-yl)-N-H-imidazole (H1.1.11)

- An analogous reaction to that described in example H1.1.1, but starting with tert-
15 butyl 4-aminobutyrate gave H1.1.11 in 25% yield.

MS: M = 604 (API+)

Example H1.1.12 _
2-(2,6-dichlorophenyl)-4-(3-bromophenyl)-5-(2-[3-
carboxypropylamino] pyrimidin-4-yl)-N-H-imidazole (H1.1.12)

.~ .20 To 50 mg (80pmol) H1.1.11 was added 1 ml of a solution of 1.96 g KOH in 2.5 ml

~water and 5 ml ethanol and the mixture was heated to 110°C for 4 h. The alcohol

was removed and the precipitate was solved in water and concentated HCl was

added until pH 1 was reached. After extraction with dichloromethane the organic

- layer was evaporated- to dryness and the residue was purified preparative scale

25 HPLC/MS on RP 18 (methanol-water-gradient) and 20.5 mg (47%) H1.1.12 were
returned.

MS: M = 548 (API+)




25 HPLC/ M5 on RP 18 (net hanol -water-gradient) and 20.5 nmy7 O&d¥er Hioel. 12
were returned. Ms: M= 548 (APl +) 17 Cctober 2006 WD 03/087026

PCT/ EPO3WO033887026 97 Exanple H .2.1 PCT/EP03/03969

2- (2, 6-di chl or o- 4- hydr oxyphenyl ) - 4- ( 3- br onophenyl ) - 5- ( 2-[ 3-

hydr oxypr opyl am no] - pyri m di n- 4-yl )-_?—7H-i m dazol e (Hl.2.1) An anal ogous
reaction to that described in exanpl'€’Hl. 1.1, but starting with GL.2 5
gave H1.2.1 in 76%vyield. Ms: M= 536 (APl +) Exanple Hl.2.2

2- (2, 6-di gl abREfr.hydr oxyphenyl) - 4- (3- bronophenyl ) - 5- (2-[ 2-

hydr oxyet QY] aPﬁ,noi -pyrimdin-4-yl)-N-Himdazgle (H1.2.2) 10 An anal ogous
reaction 2d2hdichlgeesdhy e"é’z()a%rﬁ‘éfmf?ﬂheﬂ'ﬁtﬁ:l@‘ arting with GL.2 and
2- ani noet By xyﬂ%‘pzlal’ﬂiiné’]rﬁyﬁrﬂidiﬁ-% -BLH-infilizoM (H1G2D (APl +) Exanple HL. 2.3
2- (2, 6-di chl or o- 4- hydr oxyphenyl ) - 4- ( 3- br onophenyl )-5-(2-[3 15

met hoxypr opyl anuno] - pyri m di n-4-yl)-N-Him dazole (H .2.3) An anal ogous
reaction tAm drialdgodesactidyeth that desaritpddeintdkachple, Hbilidl, butastarting wiiht G1.%51. 2 and
3- hoxy-| ;. &} ave H1.2.3 in 84%yield. M52 M= 550 (API+)
Sxanpl o LB 1538 BRI

2- (2, 6-di chl oro- 4- hydr oxyphenyl ) - 4- ( 3- br onophenyl ) -5- (2-[ 2-

met hoxyet yd: ME3b(APL4)M di n-4-yl) - N-H-i m dazol e (HL.2.4) An anal ogous
reaction to that described in exanple HL.1.1, but starting with G1.2 and
2- met hoxy-1 - am noet hane gave H1.2.4 in 75%yi el d.

Example H1.2.2
2-(2,6-dichloro-4-hydroxyphenyl)-4-(3-bromophenyl)-5-(2-[2-
hydroxyethylamino]-pyrimidin-4-yl)-N-H-imidazole (H1.2.2)

10 - An analogous reaction to.that described in example H1.1.1, but starting with G1.2
and 2-aminoethanol gave H1.2.2 in 78% yield.

MS: M = 522 (API+)

Example H1.2.3
2-(2,6-dichloro-4-hydroxyphenyl)-4-(3-bromophenyl)-5-(2-[3-
15 methoxypropylamino]-pyrimidin-4-yl)-N-H-imidazole (H1.2.3)

An analogous reaction to that described in example H1.1.1, but starting with G1.2
and 3-methoxy-1-aminopropane gave H1.2.3 in 84% yield.

MS: M = 550 (API+)

Example H1.2.4
20 2-(2,6-dichloro-4-hydroxyphenyl)-4-(3-bromophenyl)-5-(2-{2-
methoxyethylamino]-pyrimidin-4-yl)-N-H-imidazole (H1.2.4)

An analogous reaction to that described in example H1.1.1, but starting with G1.2
and 2-methoxy-1-aminoethane gave H1.2.4 in 75% yield.

MS: M = 536 (API+)




M5: M= 536 (APl +) --- --- - ------- 17 Cctober 2006 WO193LBEPZ2M6
PCT/ EPO3/ 03969 -98- Exanple H1.2.5

- (rac) - 2-WQ,08/08102th| or o- 4- hydr oxyphenyl ) - 4- ( 3- br onopheny| ) PGF/ERO3J03963-

(11 hydroxypropyl -am no] pyrimdin-4-yl)-NHimdazole (H .2.5) An anal ogous
reaction to that described in exarrpl&i3 1.1.1, but starting wth GL.2 5 and
(rac) -2, 3-di hydr oxypropyl am ne gave HE."2.5 in 66%yield. M5 M= 552 (API+)
Exanple HL.3.1

2-(2,6-di ﬂlﬂ!@bg—fﬁ5¥dr oxynet hyl phenyl ) - 4- ( 3- bronophenyl ) - 5- (2-[ 3-

hydr oxypr -a rimdin-4-yl)-N-Himdazole (H .3.1) 10 An anal ogous
rgact i gﬁ t(%%i'ﬁa(@ﬁdﬁ@lggi'%éﬁﬂww )l)é-t&bmnlqphsurl) t(ar[tszn)g with GL. 3 -Save
H1.3.1 in dﬂﬁ%—%ﬁgk&bﬂ%&%ﬁﬁ&ﬁn(ﬁﬁPN-H-EﬁiﬁHﬁl@(}mz.@) 2

2- (2, 6-dichlor hydr oxynet hyl phenyl) - 4- (3- br onophenyl ) - 5- (2-[ 2- hydroxy 15 '.
et hyl am no] pyri mdin-4-yl)-NHimdazole (HL.3.2) An anal ogous reaction to
- that descinbadldgbuercacpretoHhatldéscrilpadt insekamiplerigl. Wil butGlarfing amdh G1.2

St et ) o o gt (o oS 1

met hoxypr opyl - am no] pyri m di n-4-yl)-N-Him dazole (H.3.3) An anal ogous
reaction tes.hpatssgesprdbed in exanple HL. 1.1, but starting with GL.3 and
3- nmet hoxy-T-am nopropane gave H1.3.3 in 55%yield. M5. M= 564 (API+)

Example H1.3.1 .
2-(2,6-dichloro-4-hydroxymethylphenyl)-4-(3-bromophenyl)-5-(2-{3-
-hydroxypropyl-amino]pyrimidin-4-yl)-N-H-imidazole (H1.3.1)

10 An analogous reaction to that described in example H1.1.1, but starting with G1.3
gave H1.3.1 in 58% yield.

MS: M = 550 (API+)

Example H1.3.2
2-(2,6-dichloro-4-hydroxymethylphenyl)-4-(3-bromophenyl)-5-(2-[2-hydroxy-
15 ethylamino]pyrimidin-4-yl)-N-H-imidazole (H1.3.2)

An analogous reaction to that described in example H1.1.1, but starting with G1.3
-and 2-aminoethanol gave H1.3.2 in 60% yield.

MS: M = 536 (API+)

Example H1.3.3
20 2-(2,6-dichloro-4-hydroxymethylphenyl)-4-(3-bromophenyl)-5-(2-[3-
' methoxypropyl-amino] pyrimidin-4-yl)-N-H-imidazole (H1.3.3)

An analogous reaction to that described in example H1.1.1, but starting with G1.3
- and 3-methoxy-1-aminopropane gave H1.3.3 in 55% yield.

S: M = 564 (API+)




17 Cctober 2006 WO 03/087026 PCT/ EP03/03969 -99 Exanpl §7ldkichef2006

2- (2, 6-di chl oro-4- hydr oxynet hyl phenyl ) - 4- ( 3- br onophenyl ) - 5- (2- [ 2- met hoxy-
‘et hyl am WO|03/9870R¢ di n- 4-yl )-N-H-i mi dazol e (HL.3.4) An anaPODERE/3HACti on to
t hat described in exanple 141.1.1, but starting with GL.3 5 and

2-met hoxy- | - ami noet hane gave 141.3.4 dgn 55% yield. Ms: M= 550 (APl +)
Exanple HL. 3.5

2- (2, 6-di chl or o- 4- hydr oxynet hyl phenyl ) - 4- ( 3- bronophenyl ) -5-(2-[ 2, 3-

di hydr oxy pxom¥lesni.nal - pyri mdi n-4-yl)-N-Him dazol e (141. 3.5) 10 Exanple
"H1.4.1 2-(2,b5dC r,0-4- (2- oxy- et hoxymet hox | phenyl) - 4-( 3-
br'om)phenﬁratﬁs‘-h(:gpf%g‘ﬂvd’(mﬁ%ﬁii’}f@ %%&%mﬁﬁ?ﬁiﬁ Th[¥rRﬁtﬁP M dazol e
+ (141. 4. 1) ethylaniabjpyoinsidireéyl) N/H-bnidabele (He3a)i bed in exanple Hl. 1.1, but
starting with GL.4 15 gave 141.4.1 in 62%yield. M5 M= 622 (APl +)
Exanpl e H1. 4.2 _
2- (2, 6- di sl analpgauy rastiarhioxthatddsoriladeinesampledd hi il phiatrsjariing with-G1.3

br orpphenyh) > Bnethazy- 1 2 HiRaega i 31 iA8koyalm di n-4-yl) - N-Hi mi dazol e
20 (HL.4.2) An %na’lcyogous reactieg%n t0t hat d“?s‘cri bed in exanple 141.1.1, but

starting with GL.4 and 2-am noet hanol gave H1.4.2 in 18%yield. M5 M=
608 (APl +MSt M ©550l2P142006 WO 03/ 087026 PCT/ EPO3/ 03969 -100

Example H1i.3.5
2-(2,6-dichloro-4-hydroxymethylphenyl)-4-(3-bromophenyl)-5-(2-(2,3-
dihydroxypropylamino]-pyrimidin-4-yl)-N-H-imidazole (H1.3.5)

10 Example H1.4.1
2-(2,6-dichloro-4-(2-methoxy-ethoxymethoxy)methylphenyl)-4-(3-
bromophenyl)-5-(2-[3-hydroxypropyl-amino]pyrimidin-4-yl)-N-H-imidazole
(H1.4.1) _

‘An analogous reaction to that described in example H1.1.1, but starting with G1.4
15 gave H1.4.1 in 62% yield.

MS: M = 622 (API+)

Example H1.4.2
'2-(2,6-dichloro-4-(2-methoxy-ethoxymethoxy)methylphenyl)-4-(3-
-bromophenyl}-5-(2-[2-hydroxyethyl-amino]pyrimidin-4-yl)-N-H-imidazole

20 (H1.4.2)

An-analogous reaction to that described in example H1.1.1, but starting with G1.4
and 2-aminoethanol gave H1.4.2 in 18% yield.

MS: M =608 (API+)




Exanpl e HL. 4.3 17 October 2006

2- (2, 6-di chl oro-4-(2-met hoxy- et hoxynet hoxy) net hyl phenyl ) - 4- ( 3-

br onopheW@l0p0870¢@- [ 3- net hoxy- propyl am no] pyri m di n- 4- yPOEEPW/3PG9dazol e
(H1.4.3) 5 An anal ogous reaction to that described in exanple HL. 1.1, but
starting with GL.4 and 3-net hoxy- I-qﬂbnopropane gave H1.4.3 in 13%yi el d.
M5: M= 636 (APl +) Exanple Hl. 4.4

2- (2, 6-di chl or o- 4- (2- met hoxy- et hoxynet hoxy) met hyl phenyl ) - 4- (3 10

br onophen Ie(ﬁl 3 net hoxy-et hyl am no] pyri m din-4-yl)-N Himdazole
(HL. 4. 4) ous reaction to that descrl ed inp exanple H1.1.1, but
‘starting \&‘@Iﬁﬁ @-}f ro-4r{g-me @WeA-3t. 4.4 in 4%yield.

MS: M = 632of 1)-5-52- B Ao 0 15111110 idin-4-yl)-N-H-imidazole

2-(2,6-di gﬁd AE')l-]iﬂy(z met hoxy- (?{?gxgyrret hogg phenyl) 4- ( 3- br onophenyl ) - 5- ( 2-
[ 2, 3-di hy )@%ropyl am no] pyri mdin-4-yl)-NHimdazole (H1.4.5) An

anal ogous reaction to that described in exanple HL. 1.1, but starting with

d 4 20 Ms:
?Rpr‘*% ﬂﬁ@éﬁre@”&é*’ﬂ°fﬁpé&%ﬂ’%“&ﬁﬁ%% B Pt yRE e CLE P 8!
[3 hydroﬂy 8 Bopysthe m—h@ppp@pr@pmergaxebﬂl)iw zoI e (H2.1.1) An anal ogous
reaction to that described in exanple HL. 1.1, but starting wth Q.1 25

gave H2.1 % d. M5: M= 566 (APl +) - ---x =c--ocuun- e e -
17 Oct obe;\iszlé\g 5%*8@7)087026 PCT/ EP03/ 03969

Example H1.4.4
2-(2,6-dichloro-4-(2-methoxy-ethoxymethoxy)methylphenyl)-4-(3-

10 - bromophenyl)-5-(2-[2-methoxy-ethylamino]pyrimidin-4-yl)-N-H-imidazole
(H1.4.4)

<

An analogous reaction to that described in example H1.1.1, but starting with G1.4
and 2-methoxy-1-aminoethane gave H1.4.4 in 4% yield.

MS: M = 622 (API+)

15  ExampleH1.4.5
‘ -~ 2-(2,6-dichloro-4-(2-methoxy-ethoxymethoxy)phenyl)-4-(3-bromophenyl)-5-(2-
-[2,3-dihydroxypropyl-amino]pyrimidin-4-yl)-N-H-imidazole (H1.4.5)

An analogous reaction to that described in example H1.1.1, but starting with G1.4
and (rac)-2,3-dihydroxypropylamine gave H1.4.5 in 25% yield.

20 MS: M = 638 (API+)

Example H2.1.1
2-(2,6-dichlorophenyl)-4-(3-iodophenyl)-5-(2-[3-
hydroxypropylamino]pyrimidin-4-yl)-N-H-imidazole (H2.1.1)

. An analogous reaction to.that described in example H1.1.1, but starting with G2.1
.25 gave H2.1.1 in 52% yield.

MS: M = 566 (API+)




-101- Exanple H2.1.2 17 October 2006

2- (2, 6-di chl orophenyl)-4-(3-i odophenyl )-5-(2-[ 2- hydroxyet hyl am no] pyri m di n
- 4-yl) -WOoHB#i0dazol e (H2.1.2) An anal ogous reaction to REHEP@&SH® bed in
exanple HL. 1.1, but starting with Q.1 5 and 2-am noet hanol gave H2.1.2 in
S9%yield. Ms: M= 552 (API+) Exanple H2.1.3 2- (2, 6-dichlorophenyl)-4-
(3-i odophenyl)-5-(2- [3- net hoxypropg am no] pyri m di n-4-yl)-N Himdazol e
(H2.1.3) 10 Exanple H2.1.4

2- (2, 6- di ghl.pprppenyl ) - 4- (3 i odophenyl ) - 5- ( 2- [ 2- met hoxyet hyl ami no]
di n-
> ( e ET(F’SFEHHIQWI‘?H‘&? riséfw&?eﬂw)ngéﬁa?ﬁrwgiyé@mo}pmmdm-

(1'i hydr oxyieoNyB dmidwebRyYH2(E.2) n- 4-yl ) - N- H-i ni dazol e (H2.1.5) An anal ogous
reaction to that described in exanple H1.1.1, but starting with Q.1 and

2, 3-di hydroxypropyl am ne gave H2.1.5 in 58%yield. M52 M= 582 (API+)
Exarrpl e HAnZnalogQus reaction to that described in example H1.1.1, but starting with G2.1

2- (2 6-di ghY 950545 pyrgmﬁyb}n%%&eﬁdophenyl) 5-(2-[ 3-

hydroxypr opy am no i mdazole (H2.2.1) An anal ogous
reaction to that described in exanple H1.1.1, but starting wth G2.2 gave
H2. 2. 1 i npiO%g ¥issb daPiVG: M = 582 (APl +) 17 Cct ober 2006 WD 03/ 087026

PCT/ EPO3/ 03969 -102 Exanple H2.2.2

Example H2.1.3
2-(2,6-dichlorophenyl}-4-(3-iodophenyl)-5-(2-[3-
methoxypropylamino]pyrimidin-4-yl)-N-H-imidazole (H2.1.3)

10 Example H2.1.4
2-(2,6-dichlorophenyl)-4-(3-iodophenyl)-5-(2-[ 2-methoxyethylamino] pyrimidin-
4-y1)-N-H-imidazole (H2.1.4)

Example H2.1.5
2-(2,6-dichlorophenyl)-4-(3-iodophenyl)-5-(2-2,3-
15 - dihydroxypropylamino]pyrimidin-4-yl)-N-H-imidazole (H2.1.5)

An analogous reaction to that described in example H1.1.1, but starting with G2.1
~ and 2,3-dihydroxypropylamine gave H2.1.5 in 58% vyield.

MS: M = 582 (API+)

Example H2.2.1
© 20 - 2-(2,6-dichloro-4-hydroxyphenyl)-4-(3-todophenyl)-5-(2-[3-
hydroxypropylamino}-pyrimidin-4-yl)-N-H-imidazole (H2.2.1)

An analogous reaction to that described in example H1.1.1, but starting with G2.2
gave H2.2.1 in 49% yield.

MS: M = 582 (API+)




2- (2, 6-di chl or o- 4- hydr oxyphenyl ) - 4- (3-i odophenyl ) - 5- ( 2- [ 27 ¢gwe@bhyl am no
]- pyrimdin-4-yl)-NHimdazole (H2.2.2) An anal ogous reaction to that
descri beWOi03/08%2hpl e H1. 1.1, but starting with G.2 5 aRgI/EP&MMIet hanol
gave H2.2.2 in 49%yield. M5 M= 568 (APl +) Exanmple H2.2.3

2- (2, 6-di chl or o- 4- hydr oxyphenyl ) - 4- (iﬂfdophenyl )-5-(2-[3-

met hoxypr opyl am no] - pyri m di n-4-yl) i m dazole (H2.2.3) 10 An anal ogous
reaction to that described in exanple H1.1.1, but starting with &.2 and

3 met hoxy gz .abfe gpane gave H2.2.3 in 61%yield. I\/S M = 596 (API+)
Exampl e H 6-di chloro dr ox hené % -i odophenyl )-5- (2- [2
15 met hox?éﬂﬁy‘héﬂf)fm}hﬁm]@ﬂw )44-93/' Y- 24 é?bY ethylgmitiplanal ogous

reaction I—Pﬁﬁdhibl@mh H1.1.1, but starting with &.2 and
2- met hoxy -am noﬂﬁﬁwne gave H2. ?n 52% yield. M5 M= 582 (API+)

Example H2.2.5 20
2- (2, 6- di gl avalogdudunedetivnytphantydeserdbedinieratapledibl.L.) ; But(sBarfidg 8hth G2.2
di hy roxygﬁggé@%%}qﬁ)éwgrﬁﬁgm4wfén .H-i m dazol e (H2.2.5) An anal ogous

reaction N éxa .1.1, but starting with &.2 and
2, 3-di hydr oxypr opyl am ne gave H2. 2 5in 39%vyield. M52 M= 598 (APl +) 17
Cct ober 2QP6\ WRcQBAPRA026 PCT/ EPO3/ 03969 -103 Exanple H2.3.1
2- (2, 6-di chl or o- 4- hydr oxynet hyl phenyl ) - 4- ( 3- |odophenyl) 5-(2- [3-
hydr oxypr opyl - am no] pyrim di n-4-yl)-NHimdazole (H2.3.1)
Example H2.2.3
2-(2,6-dichloro-4-hydroxyphenyl)-4- (3-iodophenyl)-5-(2-{3-
methoxypropylamino]-pyrimidin-4-yl)-N-H-imidazole (H2.2.3)

10 An analogous reaction to that described in example H1.1.1, but starting with G2.2
and 3-methoxy-1-aminopropane gave H2.2.3 in 61% yield.

MS: M = 596 (API+)

Example H2.2.4
. 2-(2,6-dichloro-4-hydroxyphenyl)-4-(3-iodophenyl)-5-(2-[2-
15 methoxyethylamino]-pyrimidin-4-yl)-N-H-imidazole (H2.2.4)

An analogous reaction to that described in example H1.1.1, but starting with G2.2
and 2-methoxy-1-aminoethane gave H2.2.4 in 52% yield.

MS: M = 582 (APL+)

Example H2.2.5
20 2-(2,6-dichloro-4-hydroxyphenyl)-4-(3-iodophenyl)-5-(2-{2,3-
- dihydroxypropylamino]-pyrimidin-4-yl)-N-H-imidazole (H2.2.5)

An analogous reaction to that described in example H1.1.1, but starting with G2.2
and 2,3-dihydroxypropylamine gave H2.2.5 in 39% yield.

MS: M = 598 (API+)




An anal ogous reaction to that described in exanple Hl. 1. 17 Cetdbes2@6t | Ng
wth Q.3 5 gave H2.3.1 in 34%yield. M5 M= 596 (API+) Exanple H2.3.2
2-'( 2, 6- (WOMBH879261- hydr oxyphenyl ) - 4- (3-i odophenyl ) - 5- (2- PCT/EP03/03969

[ 2- hydr oxyet hyl am no] - pyrimdin-4-yl)-NHimdazole (H2.3.2) 10 An

anal ogous reaction to that descri bedlé)_’ﬂ exanple HL.1.1, but starting with
&.3 and 2-am noet hanol gave H2.3.2°Th 36%yield. M5: M= 582 (API+)
Exanpl e H2.3.3 2-(2, 6-dichloro-4-hydroxyphenyl)-4-(3-iodophenyl)-5-(2-[3
15 net hOXER&I lgggry po] - pyrim din-4-yl) - N—H—| m dazol e (H2.3.3) An anal ogous

reaction at. .described in exanple HL 1, h {artlng with Q.3 and
3- net hoxyzt(zéﬁlﬁﬂm(bﬁﬂéf%ﬂﬂ@@n}ﬂh%@%% %135, M = 610 (API +)
Exanpl e HByey l-armno]pynnudm-tl—ll) N-H-imidazole (H2.3.1)

2- (2, 6-dichl oro 4 ydr oxyphenyl ) (3-i odophenyl)-5-(2-[2-

met hoxyet hyl am no] - pyri m di n-4-yl)-NHim dazole (H2.3.4) An anal ogous
: react i on #Am drhkpodemsactidren that desenihpldan ltarhple, Hbiul, butastdriing witht@2.52. 3 and

hoxy ve H2.3.4 in 20%vyield. Ms: M= 596 (API+) 17
Oct er 5%)"@%98%?%%% PCT/ EP03/ 03969 -104 Exanple H2.3.5
2- (2, 6-di chl or o- 4- hydr oxyphenyl ) - 4- (3-i odophenyl ) -5-(2-[ 2, 3-
di hydr oxy pi Ry =306 QRPEPYr i m di n-4-yl)-N-Hindazol e (H2.3.5) An anal ogous

reaction to that described in exanple HL1.1.1, but starting with Q.3 5 and
2, 3-di hydr oxypropyl am ne gave H2.3.5 in 27%yi el d.

Example H2.3.2
2-(2,6-dichloro-4-hydroxyphenyl)-4-(3-iodophenyl)-5-(2-[2-hydroxyethylamino]-
pyrimidin-4-yl)-N-H-imidazole (H2.3.2)

10 An analogous reaction to that described in example H1.1.1, but starting with G2.3
- and 2-aminoethanol gave H2.3.2 in 36% vyield.

MS: M =582 (API+)

Example H2.3.3
2-(2,6-dichloro-4-hydroxyphenyl)-4-(3-iodophenyl)-5-(2-[3-
15 methoxypropylamino)-pyrimidin-4-yl)-N-H-imidazole (H2.3.3)

An analogous reaction to that described in example H1.1.1, but starting with G2.3
and 3-methoxy-1-aminopropane gave H2.3.3 in 35% yield.

MS$: M =610 (API+)

Example H2.3.4
20 :  2-(2,6-dichloro-4-hydroxyphenyl)-4-(3-iodophenyl)-5-(2-{2-
methoxyethylamino]-pyrimidin-4-yl)-N-H-imidazole (H2.3.4)

An analogous reaction to that described in example H1.1.1, but starting with G2.3
and 2-methoxy-1-aminoethane gave H2.3.4 in 20% yield.

MS: M = 596 (API+)




M5: M= 612 (API+) Exanple H3.1.1 17 October 2006

2- (2, 6-di chl orophenyl ) -4-(3-chl orophenyl)-5-(2- [ 3-

hydr oxypwvoEploamee o] pyri m di n-4-yl)-N-H i m dazol e (H3. 1. 1PCT/EG03Ip| e

H3. 1.2 2-(2, 6-di chl orophenyl)-4-(3-chl orophenyl)-5-(2-[2-

hydr oxyet hyl am no] pyri m din-4-yl)-N-H-im dazole (H3.1.2) Exanple H3.1.3
2-(2, 6-di chl or ophenyl ) -4- (3-chl oroph&¥fi)-5-(2-[3- 15

met hoxypr opyl am no] pyri m din-4-yl)-NHimdazole (H3.1.3) Exanple H3.1.4
2-(2,6-di QI LR §l¥| ) -4-(3-chl orophenyl)-5-(2-][ 2-

met hoxyet *Byrimdin-4-yl)-N-Himdazole (H3.1.4) Exanmple H3.1.5 20
(rac) - 2- ( 2-(8,6edickibr-éhiydroxyyhenyl)3t- Chiodophérahlyd-(2-52,3-2- [ 2, 3- di hydr oxypr opyl -

. am noj pyr pgifvdideads - o 146.1(_RBrils .1.6
(R)-2-(2, g J%Mf%aﬁ%aé’%ﬁ i—’ﬁl-i'?hs@- : rﬁeyolé &“gﬁ‘]e“n‘éfiﬁiﬁs‘% [T(ﬁzi-' 3[3_5 3
di hydr oxypropyl am no] - pyrim din-4-yl)-NHimdazole (H3.1.6) 25 An _
g;al OQOUZA&xQﬁﬁIdZ' o 1ls ﬁeﬁctfjdm&b-tﬁﬁsd‘e&ltrﬂféﬁ ih%xﬁiiﬁl@ﬂll@ll.l'%blﬂt-s 25;0 Mtﬁ}(ﬁﬁ :Vgg v'\;th
: an ) 5 24:3- (i r oXypro . .6 in oyi el d. ; =
492]5(API +?£@3c§31§6‘g8¥%’§6@?%ﬂ6%‘§%%2‘g§@w%03/ 03969 -105 Exanpl e
H3.1.7 (S)-2-(2,6-dichlorophenyl)-4-(3-bronmophenyl)-5-(2- [2, 3-

di hydr oxy Lagy yrimdin-4-yl)-NHimdazole (H3.1.7) An anal ogous
reaction tR’fGSgt a’i%q%glgi():lﬁbed in exanple H1.1.1, but starting with G3.1

Example H3.1.1
- 2-(2,6-dichlorophenyl)-4-(3-chlorophenyl)-5-(2-[3-
- hydroxypropylamino]pyrimidin-4-yl)-N-H-imidazole (H3.1.1)

10 Example H3.1.2
- 2-(2,6-dichlorophenyl)-4-(3-chlorophenyl)-5-(2-[2-
- hydroxyethylamino]pyrimidin-4-yl)-N-H-imidazole (H3.1.2)

Example H3.1.3
. 2~(2,6-dichlorophenyl)-4-(3-chlorophenyl)-5-{2-[3-
15 - methoxypropylamino]pyrimidin-4-yl)-N-H-imidazole (H3.1.3)

Example H3.1.4
2-(2,6-dichlorophenyl)-4-(3-chlorophenyl)-5-(2-(2-
- methoxyethylamino]pyrimidin-4-yl)-N-H-imidazole (H3.1.4)

Example H3.1.5
20 . . (rac)-2-(2,6-dichlorophenyl)-4-(3-chlorophenyl)-5-(2-{2,3-dihydroxypropyl-
. amino]pyrimidin-4-yl)-N-H-imidazole (H3.1.5)

Example H3.1.6
(R)-2-(2,6-dichlorophenyl)-4-(3-chlorophenyl)-5-(2-[2,3-
- dihydroxypropylamino]-pyrimidin-4-yl)-N-H-imidazole (H3.1.6)

25 An analogous reaction to that described in example H1.1.1, but starting with G3.1
and (R)-2,3-dihydroxypropylamine gave H3.1.6 in 25% yield.

MS: M =492 (API+)




5 and (R)-2, 3-di hydroxypropyl am ne gave H3.1.7 in 35%yi el thetodWer 20d6= 492
(APl +) Exanple H3.2.1

2- (2, 6- AWOHBHW24 - hydr oxyphenyl ) - 4- (3- chl or ophenyl ) - 5- ( 2P BEP03/03969

hydr oxypr opyl am no] - pyri m di n-4-yl)-N-Him dazole (H3.2.1) 10 Exanple
H3.2.2 2-(2, 6-dichl oro-4- hydroxyphen%ﬁ 4- (3-chl orophenyl)-5-(2-[ 2-

hydr oxyet hyl am no] - pyri m di n- 4-yl ) imdazole (H3.2.2) Exanple H3.2.3
2- (2, 6-di chl or o- 4- hydr oxyphenyl ) - 4- ( 3- ehl or ophenyl ) - 5- (2 [3- 15

met hoxypr Ip -7pyr|md|n 4-yl)-NHimdazole (H3.2.3) Exanple H3.2.4
2-(2,6-di dr oxyphenyl)-4-(3-chl orophenyl )-5-(2- [2-

net hoxyet Kk2f3.ord} g&kF’PMlUi)Mﬁgtqmwhﬂnvhmz[@l% (H3.2.4) Exanple H3.2.5
20 (rac)-g; RM; i1 ophenyl ) -5-(2-[ 2, 3-

di hydr oxyglrl{gar&wgf o] pyr| din-4-y g“wmﬁnﬁ%%a%e (p 5) Exanple
H3.3.1 2-(2, 6-dichl oro-4- hydroxynethylphenyl) 4- ( 3- chlorophenyl) 5-(2- [3-

. hydr OXypr apydnalogoed Ryétion ﬁlthatﬁldeﬂ:ﬂbdﬂ-lhl-ek 2H)1 B.l,(lH& starfipg #thEanpl e H3. 3. 2

6 dich 05 4- 0X hen ophenyl) 5-(2-[ 2-
hydroxyet 'il’g?ﬂ é%‘{’?ﬁ%‘ %1“? 6%3 3.2) 17 Cctober 2006
WD 03/ 087026 PCT/ EP03/03969 -106 Exarrpl e H3 3.3 -

2-(2,6-di - xynet hyI phenyl) - 4-(3-chl orophenyl ) -5-(2-[ 3-
met hoxypr%ﬁy%mé%i@xﬁﬁm din-4-yl)-NHimdazole (H3.3.3)

Example H3.2.1
- 2-(2,6-dichloro-4-hydroxyphenyl)-4-(3-chlorophenyl)-5-(2-[3-
-hydroxypropylamino]-pyrimidin-4-yl)-N-H-imidazole (H3.2.1)

10 Example H3.2.2
2-(2,6-dichloro-4-hydroxyphenyl)-4-(3-chlorophenyl)-5-(2-{2-
- hydroxyethylamino}-pyrimidin-4-yl)-N-H-imidazole (H3.2.2)

Example H3.2.3 .
2-(2,6-dichloro-4-hydroxyphenyl)-4-(3-chlorophenyl)-5-(2-[3-
15 - methoxypropylamino}-pyrimidin-4-yl)-N-H-imidazole (13.2.3)

Example H3.2.4
- 2-(2,6-dichloro-4-hydrexyphenyl)-4-(3-chlorophenyl)-5-(2-[2-
methoxyethylamino]-pyrimidin-4-yl)-N-H-imidazole {H3.2.4)

Example H3.2.5 .
20 (rac)-2-(2,6-dichloro-4-hydroxyphenyl)-4-(3-chlorophenyl)-5-(2-[2,3-
L dihydroxypropyl-amino]pyrimidin-4-yl)-N-H-imidazole ($13.2.5)

Example H3.3.1
2-(2,6-dichloro-4-hydroxymethylphenyl)-4-(3- chlorophenyl) -5-(2-(3-
hydroxypropylamino]pyrimidin-4-yl)-N-H-imidazole (H3.3.1)

- 25 Example H3.3.2
2-(2,6-dichloro-4-hydroxymethyl phenyl)-4-(3-chlorophenyl)-5-(2-{2-
hydroxyethylamino]pyrimidin-4-yl)-N-H-imidazole (H3.3.2)




Exanpl e H3.3.4 5 17 October 2006

2- (2, 6-di chl oro-4- hydr oxynet hyl phenyl ) - 4- (3-chl or ophenyl ) -5-(2-[ 2-

met hoxy evaybs/esrozo] pyri m din-4-yl)-NHim dazol e (H3. 3. 4)PCERRIIPB®IHI. 3. 5
(rac)-2-(2, 6-dichl oro-4-hydroxymet hyl phenyl)-4-(3-chl orophenyl)-5-(2-[2, 3-
di hydr oxypropyl -am no] pyri mdin-4-yl)-NHimdazole (H3.1.5) 10 Exanpl e
H3.3.6 (R)-2-(2, 6-di chl oro-4-hydroxyhethyl

phenyl) - 4-(3-chl orophenyl ) -5-(2-[ 2, 3-

di hydroxy%a_@ﬁ%go] pyrimdin-4-yl)-NHimdazole (H3.3.6) An anal ogous
reaction cribed in exanple H1.1.1, but starting with G3.1 and

(R) - 2, 3- dizh2 g dichlpore gsHydraxymettad phéiil)14-63- thdoﬂa%esxﬂérﬁc(z-[is MS: M= 522
- (APl +
ES)'-22(2, |c’ﬁ?t&8%2{'z’ﬁ§1f?omx‘y“dm' y Pp%e%’"?’ﬁdmlf B33 ophenyl ) -5- (2-[ 2, 3-

di hydr oxypropyl am no] - pyri m di n-4-yl)-N-Himdazole (H3.3.7) An anal ogous
reaction 1E§2a1h RiH3eqcri bed in exarrpl e HL.1.1, but starting with G3.3 20

and (R)- y rox Iamn d. Ms: M= 522
(API%) B or ¥ hydbs r‘?ﬁ%&}w &“Ygosézﬁéw oxyphenyl ) - 5- ( 2-
[ 3-: h-ydron}ephmqyﬂqlﬁrnﬂblwrmﬁdnhwwk}—w-ﬂ -irhidakole{lda3d)e (H4.1.1) 25 An

-anal ogous reaction to that described in exanple H1.1.1, but starting with
A.1 gave H4.1.1 in 72%vyield. 17 October 2006 WD 03/087026

PCT/ EP03/ &3smple HA83 MS. M = 546 (API+) Exanple H4.1.2
2- (2, 6- di ¢l 9P BEHIdreds-hiSroRPREthyPptikRP B3 chlofophenyd)-5-(2-[2,3-

dihydroxypropyl-amino]pyrimidin-4-yl)-N-H-imidazole (H3.1.5)

10 Example H3.3.6
- (R)-2-(2,6-dichloro-4-hydroxymethyl phenyl)-4-(3-chlorophenyl)-5-(2-[2,3-
dihydroxypropyl-amino]pyrimidin-4-yl}-N-H-imidazole (H3.3.6)

An analogous reaction to that described in example H1.1.1, but starting with G3.1
and (R)-2,3-dihydroxypropylamine gave H3.1.6 in 55% yield.

15 MS: M = 522 (API+)

E_xample H3.3.7
- (8)-2-(2,6-dichloro-4-hydroxymethylphenyl)-4-(3-bromophenyl)-5-(2-[2,3-
dihydroxypropylamino]-pyrimidin-4-yl)-N-H-imidazole (}3.3.7)

: An analogous reaction to that described in example H1.1.1, but starting with G3.3
20 . and (R)-2,3-dihydroxypropylamine gave H3.3.7 in 40% yield.

MS: M =522 (API+)

Example H4.1.1
- 2-(2,6-dichlorophenyl}-4-(3-benzyloxyphenyl)-5-(2-[3-
hydroxypropylamino]pyrimidin-4-yl)-N-H-imidazole (H4.1.1)

. 25. An analogous reaction to that described in example I—Il 1.1, but starting with G4.1
gave H4.1.1in 72% yield.




hydr oxyet hyl am no] pyrim di n-4-yl)-N-Him dazole (H4. 1. 2)1508mbanaj0agous
reaction to that described in exanple Hl1. 1.1, but starting wwth 4.1 and
2- ami noeVaAH0%0ave HA. 1.2 in 64%yield. M5 M= 532 (APPGHEPEEMEl e H4. 1. 3
2- (2, 6-di chl orophenyl)-4- (3-benzyl oxyphenyl)-5-(2- [3 10

met hoxypr opyl am no] pyri m di n-4-yl )'-Ni(ﬁ'-i m dazol e (114.1.3) An anal ogous
reaction to that described in exanple"111.1.1, but starting with 4.1 and
3- met hoxy- | - am nopropane gave H4.1.3 in 98%yield. M52 M= 560 (API+)
Exanpl e Hégslni- 126 2414 6- di chl or ophenyl) - 4- (3- benzyl oxyphenyl ) - 5- (2-[ 2-

met hoxyet hyT am no] pyri m di n-4-yl)-NHim dazole (114.1.4) An anal ogous
reaction to that described in exanple Hl1.1.1, but starting wwth .1 and
2- met hoxyEkanaple Mact.hane gave H4. 1.4 in 83%yield. M5 M= 546 (APl +) 20

Exanpl e 4o GRhAC) 1 2- (2, 62 di chl or ophenyl )5 45 ( 3- benzyl oxyphenyl ) - 5-( 2-
[ 3- hydr o%ﬁ%ﬁﬂ‘é‘ﬂ‘éﬁpﬁﬁ‘]}’g’s‘? ?%%S‘Wi%}? ?QYRYIQ-(%?daZOI e (H4.1.5) An anal ogous
reacti on hylrokgethydesino] painidin-d:ydNHE-iidazolel(H4pl?) starting with &4.1 and
(rac)-4-am no-2-butanol gave H4.1.5 in 24%yield. 25 M5 M= 560 (APl +) 17 |
~ October 2006 WO 03/087026 PCT/ EPQ3/03969 -108 Exanple H4.1 6

© (r ad) - 2- (Angnalpgonsdessivarty thatsescsibed in pramplg kil L)bus ststing with &34l dr oxy pr opy

| - am no] g 2-Binckh dEtKmpl %av%lﬂdzi.mrm%rﬁlc( H4.1.6) An anal ogous reaction to
that described in exanple Hl1.1.1, but starting with 4.1

MS: M =532 (API+)

Example H4.1.3
. 2-(2,6-dichlorophenyl)-4-(3-benzyloxyphenyl)-5-(2-[3-
10 methoxypropylamino]pyrimidin-4-yl)-N-H-imidazole (H4.1.3)

An analogous reaction to that described in example H1.1.1, but starting with G4.1
and 3-methoxy-1-aminopropane gave H4.1.3 in 98% yield.

MS: M = 560 (API+)

Example H4.1.4
15 2-(2,6-dichlorophenyl)-4-(3-benzyloxyphenyl)-5-(2-[2-
“methoxyethylamino]pyrimidin-4-yl)-N-H-imidazole (H4.1.4)

An analogous reaction to that described in example H1.1.1, but starting with G4.1
and 2-methoxy-1-aminoethane gave H4.1.4 in 83% yield.

MS: M = 546 (AP1+)

20 Example H4.1.5
(rac)-2-{2,6-dichlorophenyl)-4-(3-benzyloxyphenyl)-5-(2-[3-hydroxybutyl-
amino]pyrimidin-4-yl)-N-H-imidazole (H4.1.5)

An analogous reaction to that described in example H1.1.1, but starting with G4.1
and (rac)-4-amino-2-butanol gave H4.1.5 in 24% yield.

25 - MS: M =560 (API+)




5 and (rac)-2, 3-di hydroxypropyl am ne gave H4. 1.6 in 62% y7 ec@bedB6M = 562
(APl +) Exanple H4.1.7

2- (2, 6- aworBos®phenyl ) - 4- (3- benzyl oxyphenyl ) - 5- ( 2- [ 2- ( 2- BCHEPOHI3264H noet hyl )
- thioethylam no]-pyrimdin-4-yl)-NHimdazole (H4.1.7) 10 An anal ogous
reaction to that described in exarrplﬁ 1.1.1, but starting wwth .1 and
2- (2-di et hyl am noet hyl )t hi oet hyl am gave H4.1.7 in 69%yvyield. Ms: M=
619 (APl +), 617 (API-) Exanple H4.1.8

2- (2, 6-di g RRRENY! ) - 4- (3- benzyl oxyphenyl ) - 5- (2-

[2- (3-di

~ thioet hyl mga(z,p;dmhhraphenmrh(?’ﬁﬂmlmhml)e%m%& -diyydspxypremydgous
reaction bhidd)pirifeBald AN Hoingdaan @1dfle)l. 1. but starting with G4.1 and
2- (3-di met hyl am nopr opyl ) t hi oet hyl amne gave H4.1.8 in 63%yield. M5 M=
633 (APl +), 631 (API-) Exarrple H4.1.9 20

2- ( 2, 6-di ¢nl matm@bwhc)uﬁ toxhbedsytitsedyip eeayple-Fbt. (.25 hi-statidg mithHy4. i noet hyl )

i opro n 1.9) An anal ogous
rea i on ?‘Xé@rapt?é %’gk&rﬁexa &%%q@égﬁﬁfem;fartl ng with 4.1 and
3- (2-di met hyl am noet hyI ) thi opropyl amne gave H4.1.9 in 41%yield. M5 M=
633 (APl +)s @1315@4\&;; £25 and 3- (3-di net hyl am nopropyl )t hi opropyl am ne gave
H4.1.10 in 74%yield. 17 October 2006 WO 03/087026 PCT/ EP03/ 03969 -109
M5: M= 647 (APl +), 645 (API-) Exanple H4.2.1

2- (2, 6-di ghdaple Ny dr oxyphenyl) - 4-( 3- benzyl oxyphenyl)-5-(2-[ 3-

?_ZSE? R e o R S U A

thioethylamino]-pyrimidin-4-yl)-N-H-imidazole (H4.1.7)

10 An anaiogous reaction to that described in example H1.1.1, but starting with G4.1
and 2-(2-dimethylaminoethyl)thioethylamine gave H4.1.7 in 69% yield.

MS:M= 619 (API+), 617 (API-)
Example H4.1.8
2-(2,6-dichlorophenyl)-4-(3-benzyloxyphenyl)-5-(2-[2-(3-dimethylaminopropyl)-

15 thioethylamino]-pyrimidin-4-yl)-N-H-imidazole (H4.1.8)

An analogous reaction to that described in example H1.1.1, but starting with G4.1
and 2-(3-dimethylaminopropyl)thioethylamine gave H4.1.8 in 63% yield.

MS: M = 633 (API4), 631 (API-)

Example H4.1.9
20 2-(2,6-dichlorophenyl)-4-(3-benzyloxyphenyl)-5-(2-[3-(2-dimethylaminoethyl)-
thiopropylamino]-pyrimidin-4-yl)-N-H-imidazole (H4.1.9)

An analogous reaction to that described in example H1.1.1, but starting with G4.1
and 3-(2-dimethylaminoethyl)thiopropylamine gave H4.1.9 in 41% yield.

MS: M = 633 (API+), 631 (API-)

25 . and 3-(3-dimethylaminopropyl)thiopropylamine gave H4.1.10 in 74% yield. -




gave 14.2.1 in 51%vyield. M5 M= 562 (APl +) Exanple H4A12C2tober 2006

2- (2, 6-di chl oro-4- hydr oxyphenyl ) - 4- (3- benzyl oxyphenyl )-5-(2-[2 10

hydr oxy eviniBA8102©] - pyri m di n-4-yl )-N-H i m dazol e (114. 2. RET/RROIIMYgOUS
reaction to that described in exanmple H1.1.1, but starting with .2 and
2- am noet hanol gave H4.2.2 in 50% vyi . M5 M= 548 (APl +) Exanple
114.2.3 15 2-(2, 6-di chl or o- 4- hydr oxyptienyl ) - 4- ( 3- benzyl oxyphenyl ) - 5- (2-[ 3-
met hoxypr opyl -am no] pyri m din-4-yl)-NHimdazole (H4.2.3) An anal ogous

reaction ale49RARI4PELS faprgxanpl e 111.1.1, but starting with G4 2 and
3- et hoxy-T-am nop(r%opan)g gacve |€-314 2.3 in 53%yield. M50 M= 576 (APl +) 20

Exanple H4.2. 4
2- (2, 6-di ghhmpR-H4.pydr oxyphenyl ) -4-(3-benzyl oxyphenyl)-5-(2-[2-
met hoxyet Qyl.am.nq| - pyri m di n- 4-yl ) -N H i g dazol 2.4) An anal ogous
reaction ?b(zt%géf’rf}%ﬁ‘g%ﬂy%mhe )é‘ifﬁ#\'l-@e’l”l’g}.x{? gnyﬁfé»e%— arting with &.2 and
2- net hoxy hiydmxipropylaariaoc gpyrémidin-2-vl)-NrH Gdfidazokel (H14.25) MS: M = 562 (APl +)
---------------- - 17 Cctober 2006 WD 03/087026 PCT/EP03/03969 -110-
Exanple H4.2.5 . o ] .
( r-aESP - 2- ( Ananglogpnoresctinthipdhatqqserdhed) in-exampleddhihi bt sartng withds42- [ 2, 3-
di hydr oxyggﬁq.ﬂ_z_qqﬁ BodeRyeld. M di n-4-yl)-N-Himdazole (H4.2.5) An anal ogous
reaction to that descri’bed in exanple HL.1.1, but starting with G4.2 5 and
(rac)-2, 3-di hydroxypropyl am ne gave H4.2.5 in 40%yi el d.

MS: M =562 (API+)

Example H4.2.2
2-(2,6-dichloro-4-hydroxyphenyl)-4-(3-benzyloxyphenyl)-5-(2-[2-
10 hydroxyethylamino]-pyrimidin-4-yl)-N-H-imidazole (H4.2.2)

An analogous reaction to that described in example H1.1.1, but starting with G4.2
and 2-aminoethanol gave H4.2.2 in 50% yield.

MS: M = 548 (API+)

Example H4.2.3
15 2-(2,6-dichloro-4-hydroxyphenyl)-4-(3-benzyloxyphenyl)-5-(2-[3-
methoxypropyl-amino]pyrimidin-4-yl)-N-H-imidazole (H4.2.3)

An analogous reaction to that described in example H1.1.1, but starting with G4.2
and 3-methoxy-1-aminopropane gave H4.2.3 in 53% yield.

MS: M = 576 (API+)

20 Example H4.2.4
2-(2,6-dichloro-4-hydroxyphenyl)-4-(3-benzyloxyphenyl)-5-(2-[2-
methoxyethylamino]-pyrimidin-4-yl)-N-H-imidazole (H4.2.4)

An analogous reaction to that described in example H1.1.1, but starting with G4.2
and 2-methoxy-1-aminoethane gave H4.2.4 in 54% yield.

25 MS: M =562 (API+)




M5: M= 578 (APl +) Exanple 144.3.1 17 October 2006

2- (2, 6-di chl oro-4- hydr oxynet hyl phenyl ) - 4- (3- benzyl oxyphenyl )-5-(2- [ 3-

hydr oxy wopgh87e6 no] pyri m di n-4-yl)-NHim dazol e (H4. 3.EQT/EE3A6ANnal ogous
reaction to that described in exanple H1.1.1, but starting with 4.3 gave
H4.3.1in 70%yield. M5 M= 576 (APl + Example H4. 3.2

2- (2, 6-di chl oro-4- hydr oxynet hyI pheny1 -"4- (3- benzyl oxyphenyl )-5-(2-[2 15
hydr oxyet hyl - am no] pyri m di n-4-yl)-N-H i m dazole (H4.3.2) An anal ogous
reaction Lo thla §cr|bed in exanple HL. 1.1, but starting vvlth 4.3 and
2- am noet H4.3.2 in 57%vyield. M5 M= 562 (APl +) Exanple H4.3.3
20 2- (2, 6kl n6alichlorpet-bydmetphehphretr(3lbenaylogypbendl)-Sdfy[@eny| ) - 5- (2- [ 3-

met hoxypr !ﬁlﬁrﬂm Ay da50 4i .3.3) An anal ogous
reaction mhh ﬂﬁ%&crl n exaq)dI mf 1, b(SIt startlng with (4.3 and

3- et hoxy- | - am nopr opane gave H4.3.3 |n 76%y| eld. M5 M= 590 (ESI+) 17

. Cct ober: 2@9% Mc@&n?ﬁ?t@ ke ebdrth3d 8 eénple HILL 1,FbiaRBHend WitB G4.2

et Ronyet 79 83&%6]% BTV EEns B4 P e 5. 4) An ané ogous

reaction to that descrlbed in exanple HL.1.1, but starting with 4.3 5 and

2- met hoxys te RPL Qﬂq gave H4.3.4 in 7_5%yi eld. M50 M= 576 (ESI+)
Exanpl e I—é@@.ﬁgl%%k 3
Example H4.3.1
2-(2,6-dichloro-4-hydroxymethylphenyl)-4-(3-benzyloxyphenyl)-5-(2-[3-
hydroxypropyl-amino]pyrimidin-4-yl)-N-H-imidazole (H4.3.1)

10 - . An analogous reaction to that described in example H1.1.1, but starting with G4.3
gave H4.3.1 in 70% yield.

MS; M =576 (API+)

Example H4.3.2
.~ 2-(2,6-dichloro-4-hydroxymethylphenyl)-4-(3-benzyloxyphenyl)-5-(2-{2-
15 °  hydroxyethyl-amino]pyrimidin-4-yl)-N-H-imidazole (H4.3.2)

'An analogous reaction to that described in example H1.1.1, but starting with G4.3
and 2-aminoethanol gave H4.3.2 in 57% yield.

MS: M =562 {API+)

Example H4.3.3
20  2-(2,6-dichloro-4-hydroxymethylphenyl)-4-(3-benzyloxyphenyl)-5-(2-{3-
' methoxypropyl-amino]pyrimidin-4-yl)-N-H-imidazole (H4.3.3)

- An analogous reaction to. that described in example H1.1.1, but starting with G4.3
. and 3-methoxy-1-aminopropane gave H4.3.3 in 76% yield.

MS: M = 590 (ESL+)




(rac)-2-(2, 6-di chl oro-4-hydroxynet hyl phenyl) - 4- ( 3- benzyl| px@abesa\20d6 5- ( 2-

[ 2, 3- di hydroxypropyl -am no] pyrimdin-4-yl)-N-Himdazole (114.3.5) 10 An
anal ogouwomamagmon to that described in exanple 111.1.1,PGLEPBEPi ng with
4.3 and (rac)-2, 3-di hydroxypropyl am ne gave H4.3.5 in 50%vyield. M5 M=
592 (APl +) Exanple H4.4.1 2-(2,6-dichloro-4-]

nmet hoxycar bonyl net hoxy] phenyl ) - 4- ( 3= berizyl oxyphenyl ) -5- 15

(2-]3- hydroxypropyl am no] pyrimdin-4-yl)-N-Himdazole (114.4.1) Exanple
114. 4.2 25(2 or o- 4-

[ met hoxyc oxy] phenyl (3 benzyloxyphenyli

(2-] 2- hydadziﬁedxdﬂbmﬂn&opymﬁmﬂpmnmw()% bengyloxpbesi)-a- (@*rﬁ& 4.2) Exanpl e

. 4.3 20,4 gyfﬂm -4-yl)-N-H-imidazole (H4.3.4)
] thoxycarbony%gt oxy henylg 1)(3 beurllgyaizgmgphenyl) 5-

SERT

2- [ 3- et hoxypr opyl - ami no] pyri m di n-4-yl)-N-Himdazole (114.4.3) Exanple
4h4 2- A, §IEU Ra&ich-to that c%escnbed in exam le H1. lhl bult)sta.rtmg with G4.3
t_hoxycar 4 n Q eny 5-
2- [2- rret ﬁ?fi?ﬁ ﬁ?ﬁ%‘f‘ﬁ@?‘ﬁ% 8Yﬁ11£’%33| ﬁ(ﬁ" ‘%ﬂr)n dazol e (114.4.4) 25 Exanple
14. 4.
-(2, 6- d| ,g{ﬂﬁ EE@;Poxycar bonyl nmet hoxy] phenyl ) - 4- ( 3- benzyl oxyphenyl ) - 5-
2-[ 2, 3-drnydr oxypropyl -am no] pyrimdin-4-yl)-N-Hinidazole (114.4.5) 17
Cct ober 2006 WO 03/087026 PCT/ EP03/03969 -112 Exanple H4.5.1
-(2, 6-di ghlpreit.4.8- hydroxyet hoxy)phenyl) 4 (3-benzyl oxyphenyl)-5-(2-[ 3-
ydr oxypr opyl 2 !@ zol nal ogous
‘eaction td¢ )c%g 67 g’?’b 7 é‘h?%lr’gtﬁfl '( ﬁPzYz‘f‘é’EﬁFWl’lg (%AEZ 5 5 gave

| E

5. 1 i ndfSUroxyptapyl- Aﬁindwpwuﬁﬂﬁn(m) Ny H-ififidazolkFH4)3.5)

10~ An analogous reaction to that described in example H1.1.1, but starting with G4.3
- and (rac)-2,3-dihydroxypropylamine gave H4.3.5 in 50% yield.

MS: M = 592 (API+)

Example H4.4.1
2-(2,6-dichloro-4-[methoxycarbonylmethoxy]phenyl)-4-(3-benzyloxyphenyl)-5-
15 (2-[3-hydroxypropyl-amino]pyrimidin-4-yl}-N-H-imidazole (H4.4.1)

Example H4.4.2
2-(2,6-dichloro-4-[methoxycarbonylmethoxy]}phenyl)-4-(3-benzyloxyphenyl)-5-
(2-[2-hydroxyethyl-amino] pyrimidin-4-yl)-N-H-imidazole (H4.4.2)

- Example H4.4.3
20 . 2-(2,6-dichloro-4-[methoxycarbonylmethoxy}phenyl)-4-(3-benzyloxyphenyl)-5-
' (2i[3-’methoxypropyl—amino]pyrimidin—4-yl)-N—H-irnidazole (H4.4.3)

Example H4.4.4
. - 2-(2,6-dichloro-4-[methoxycarbonylmethoxy]phenyl)-4-(3-benzyloxyphenyl)-5-
" (2-[2-methoxyethyl-amino]pyrimidin-4-yl)-N-H-imidazole (H4.4.4)

25 Example H44.5
' 2-(2,6-dichloro-4-[methoxycarbonylmethoxy]phenyl)-4-(3-benzyloxyphenyl)-5-
- (2-‘[2,3—dihydroxypropyl-amino]pyri_midin-4~yl)-N-H-in;idazole (H4.4.5)




Exanmpl e H4.5.2 17 October 2006

2- (2, 6-di chl oro-4-(2-hydroxyet hoxy) phenyl ) -4- (3- benzyl oxyphenyl ) -5-(2-[ 2-
hydr oxy evays/esiitano] pyri m di n-4-yl)-N-H i m dazol e (H4. 5. 22C/BPAA3¥Aal ogous
reaction to that described in exanmple H1.1.1, but starting with &.5 and
2- am noet hanol gave H4.5.2 in 72% i ﬁlzd' M5: M= 592 (APl +), 590 (API-)
Exanple H4.5.3 ) }

2- (2, 6-di chl oro-4-(2-hydroxyet hoxy) phenyl ) - 4-(3-benzyl oxyphenyl ) -5-(2-[ 3-
15 net hoxﬁ%ﬂﬁ%{ffﬁ no] pyrimdin-4-yl)-NHimdazole (H4.5.3) Exanple

H4.5. 4

2- (2, 6- di epsrdichloyoxd-3rhydrexeethen)phmahyi-(3-henzsloxgpbaylsd; Phldny | ) - 5- (2- [ 2-
met hoxyet Rydrofypr lp,,yﬁiina'% irfinidin byt W imidbaglel(H4(53t. 5. 4) Exanple H4.5.5 20
(rac)-2-(2;6-dichloro-4-(2-hydroxyet hoxy) phenyl) - 4-(3-benzyl oxyphenyl )-5-(2
- [ 2, 3-di hydr oxypropyl -am no] pyri mdin-4-yl)-NHimdazole (H4.5.5) An

anal ogous Anemalogouws teactidrato thasdedctibetl imexanspip HH. Kbut sthrtinguwits (3 i ng wi th

4. and = 2. 3241 oxypropyl -am ne gave H4.5.5 in 35%yield. M5 M=
62255( AP +§‘£ P-%f"):?f?‘lf’@k"% Oct ober 2006 WD 03/ 087026 PCT/ EP03/ 03969 - 113
Exanple 114.6.1

- 2-(2,6-di MSI:FJQBGG (%m}r@ggml)hoxy) phenyl) - 4- ( 3- benzyl oxyphenyl ) -5-(2-[ 3-
hydr oxypr opyl - am no] pyrimdin-4-yl)-NHimdazole (114.6.1) An anal ogous
reaction to that described in exanple Hl1.1, but starting with (4.6 5 gave

114.6.1 i Exé_ﬂﬁ{gﬂ};es,ﬂ. M5: M= 620 (APl +) Exanple H4.6.2
2-(2,6-dichloro-4-(2-hydroxyethoxy)phenyl)-4-(3-benzyloxyphenyl)-5-(2-(2-
hydroxyethyl-amino]pyrimidin-4-yl)-N-H-imidazole (H4.5.2)

10 An analogous reaction to that described in example H1.1.1, but starting with G4.5
* and 2-aminoethanol gave H4.5.2 in 72% yield.

MS: M = 592 (API+), 590 (API-)

Example H4.5.3
. 2-(2,6-dichloro-4-(2-hydroxyethoxy)phenyl)-4-(3-benzyloxyphenyl)-5-(2-[3-
15 methoxypropyl-amino]pyrimidin-4-yl)-N-H-imidazole (H4.5.3)

Example H4.5.4
2-(2,6-dichloro-4-(2-hydroxyethoxy)phenyl)-4-(3-benzyloxyphenyl)-5-(2-[2-
- methoxyethyl-amino] pyrimidin-4-yl)-N-H-imidazole (H4.5.4)

Example H4.5.5
20 (rac)-2-(2,6-dichloro-4-(2-hydroxyethoxy)phenyl)-4-(3-benzyloxyphenyl)-5-(2-
‘ [2,3-dihydrexypropyl-amino] pyrimidin-4-yl)-N-H-imidazole (H4.5.5)

An analogous reaction to that described in example H1.1.1, but starting with G4.5
and (rac)-2,3-dihydroxypropyl-amine gave H4.5.5 in 35% yield. -

MS: M = 622 (API+)




2-(2,6-dichl oro-4-(2-carboxynet hoxy) phenyl ) - 4- ( 3- benzyl oxypbepsd 2006- (2- [ 2-
hydr oxyet hyl -am no] pyri m di n-4-yl)-N-Him dazole (H4.6.2) 10 Exanple H4.6.3
2- (2, 6- AVOIB/O376264- ( 2- car boxynet hoxy) phenyl ) - 4- ( 3- benzy| BXE/BHSA§IP- 5- (2- [
3- net hoxypropyl -am no] pyrimdin-4-yl)-NHimdazole (114.6.3) Exanple
H4.6.4 2- (2,6-dichloro-4-

(2- car boxynet hoxy) phenyl ) - 4- ( 3- benzyll%)xyphenyl) 5-(2- [2- 15

met hoxyet hyl - am no] pyrim din-4-yl)-N-Him dazole (H4.6.4) Exanple H4.6.5
2-(2,6-di mﬂggmgg car boxymet hoxy)phenyl) 4- (3 benzyl oxyphenyl )-5-(2-[2,3 -

- d| hydrzgxt(séclgdzh{%‘lgg&%ﬁl m di nKX)gﬁle(n OZX% o }54(55[35) Exanpl e

[1 3] - di ok yi-arinodpoyinidany! )H—Hﬁnudh&ﬂ]k)(l-n)ejghenyl) 5- ( 2-
[ 3- hydroxypropy am no] pyrimdin-4-yl)-NHimdazole (114.7.1)

(R -2-(2,6-dichloro-4-(2,2-dinethyl -

1, 3] - di oxdhamalogoyhneatiiakid thabdydcribdd (18 exdmaple ¥1lok \huit stayting Fith2G4.6

[3 dr ox Jimdin-4-yl)-NHimdazole 25 (114.7.1.1)
(S)WZ (2, g% %Fgr@)g% ,2-dimethyl - [ 1, 3]

- di oxol ane- 4-yl net hoxy)phenyl) 4- (3-

benzyl oxyMgaml:)ﬁgé(Ap}.;{ﬁ hydr oxypr opyl am no] pyri m di n-4-yl)-NH i m dazol e
(H4.7.1.2) - - —--mmeee ae-- 17 October 2006 WD 03/087026 PCT/ EPO3/ 03969
-114- Exanple H4.7.2 (rac)-2-(2,6-dichloro-4- (2,2-dinethyl- [ 1,3 ]

- di oxol anExdnple i4.62xy) phenyl ) - 4- (3- benzyl oxyphenyl) - 5- ( 2-
~ [2-hydroxyeb bvd; aib Rl By tiMb & Ratorhbady-4- 188t N dxyphddin) /s-&2- [2-

hydroxyethyl-amino]pyrimidin-4-yl)-N-H-imidazole (H4.6.2)

10 Example H4.6.3
2-(2,6-dichloro-4-(2-carboxymethoxy)phenyl)-4-(3-benzyloxyphenyl)-5-(2-[3-
methoxypropyl-amino]pyrimidin-4-yl)-N-H-imidazole (H4.6.3}

Example H4.6.4
2-(2,6-dichloro-4-(2-carboxymethoxy)phenyl)-4-(3-benzyloxyphenyl)-5-(2-[2-
15 methoxyethyl-amino]pyrimidin-4-yl)-N-H-imidazole (H4.6.4)

Example H4.6.5
2-(2,6-dichloro-4-(2-carboxymethoxy)phenyl)- 4—(3-benzyloxyphenyl) -5-(2-[2,3-
dihydroxypropyl-amino]pyrimidin-4-yl)-N-H-imidazole (H4.6.5) '

Example H4.7.1

20 (rac)-2-(2,6-dichloro-4-(2,2-dimethyl-[1,3]-dioxolane-4-ylmethoxy)phenyl)-4-(3-
benzyloxyphenyl)-5-(2-[3-hydroxypropylamino]pyrimidin-4-yl)-N-H-imidazole
(H4.7.1)

{R)-2-(2,6-dichloro-4-(2,2-dimethyl-[1,3]-dioxolane-4-ylmethoxy)phenyl)-4-(3-
- benzyloxyphenyl)-5-(2- [3-hydroxypropylaznmo]pynnudm-4-yl)-N H-imidazole
25 (H4.7.1.1)

(S)-2-(2,6-dichloro-4-(2,2-dimethyl-{1,3]-dioxolane-4-ylmethoxy)phenyl)-4-(3-
" benzyloxyphenyl)-5-(2-[3-hydroxypropylamino]pyrimidin-4-yl)-N-H-imidazole
(H4.7.1.2) o




5 . 17 October 2006
(R -2-(2,6-dichloro-4-(2, 2-di net hyl -[ 1, 3] -di oxol ane- 4-yl nmet hoxy) phenyl ) - 4- (
3- benzywoxgpsmemy| ) - 5- (2- [ 2- hydr oxyet hyl ami no] PCT/EP03/03969
pyrimdin-4-yl)-NHimdazole (H4.7.2.1) (9S)-2-

(2,6-dichloro-4-(2, 2-di
benzyl oxyphenyl ) - 5- ( 2-
10 (H4.7.2.2) Exanple

1, 3] - di oxel o + hoxy)phenyl) 4-( 3-

benzyloxymé‘rr:llgg—%—%%3 3rrethox yl_ami no] prlmd|n4 2 N-H i m dazol e

(H4.7.3) {8c)2-(2,6-dic or0-4 (2, Z—dlme FI 3} -d1oxolane- ylmethoxy)pheny) -4-(3-

g R) b2 (2I Benli é?fyg s(-gz-?z Hy&%k&adxylhﬁuﬂ]pﬁhﬂmk-am}N-Hhﬂﬁ&&}.@ley) phenyl ) - 4- (
enzy

[ 3- rrethox&#@ Iamno]pyrlmdln 4y|) N-Hinidazole (H4.7.3.1)
(S)-2-(2, 6-dichloro- 4 (2 2-di net hyl -

L o o TR e ﬁ%nﬁw%%xﬁﬁ%eﬁﬁn%z%ﬁ%%‘m@%‘*%ﬁw 2) Exami e

L 7.4 benzyloxyphenyl) 5 {2-[2-hydroxyethylamino]pyrimidin-4-yl)-N-H-imidazole
(_rac)-2-( hl or o- 4- (2, 2-di et hyl -[ 1, 3] - di oxol ane- 4-yl net hoxy) phenyl ) -4
-(3- benzsﬁ{okybﬁenyl ) - 5- (2-
[ 2- met hoxyet hyl am no] pyrimdin-4-yl)-N-Himdazole (H4.7.4) 25

(R) b2 (2I 63)ch- C2)-dichioto U222 dintahylyl1 ;3] -HicKolade Axgdin oo ) pHeRd-AoiBy ) phenyl ) - 4- (
- benzy

Do et hox PR T (4 brdromeshyeming Ty A D N idesple 17 ot ober
200 WO (HAG2/)26 PCT/ EPO3/03969 - 115

(S)-2-(2, 6-di chl or 0-4- (2, 2-di met hyl - [

1, 3] - di oxol ane- 4-yl net hox henyl ) -4-(3- benzyl oxyphenyl)-5-(2-

[ 2- ]rret hoxﬁmﬂtﬂﬁ{bb] pyrlyanpdl ny4)yl )(N-H-I m éazolyg (%4)7 4( 2)

(rac)-2-(2,6-dichloro-4-(2,2-dimethyl-[1,3]-dioxolane-4-ylmethoxy)phenyl)-4-(3-
benzyloxyphenyl)-5-(2-[3-methoxypropylamino] pyrimidin-4-yl)-N-H-imidazole
(H4.7.3)

imethyl- [ 1,3 - di oxol ane- 4-yl nmet hoxy) phenyl ) - 4- ( 3-
[ 2- hydr oxyet hyi N no] pyrimdin-4-yl)-NHimdazol e
H4.7.3 (rac)-2-(2,6-dichloro-4-(2,2-dinmethyl -

15 (R)-2-(2,6-dichloro-4-(2,2-dimethyl-[1,3]-dioxolane-4-ylmethoxy)phenyl)-4-(3-
" benzyloxyphenyl)-5-(2-[3-methoxypropylamino]pyrimidin-4-yl)-N-H-imidazole
(H4.7.3.1)

(8)-2-(2,6-dichloro-4-(2,2-dimethyl-[1,3]-dioxolane-4-ylmethoxy)phenyl)-4-(3-
benzyloxyphenyl)-5-(2-[3-methoxypropylamino]pyrimidin-4-yl)-N-H-imidazole
20 (H4.7.3.2)

Example H4.7.4
(rac)-2-(2,6-dichloro-4-(2,2-dimethyl-[1,3]-dioxolane-4-ylmethoxy)phenyl)-4-(3-

- benzyloxyphenyl)-5-(2-[2-methoxyethylamino]pyrimidin-4-yl)-N-H-imidazole
(H4.7.4)

25 (R)-2-(2,6-dichloro-4-(2,2-dimethyl-[1,3]-dioxolane-4-ylmethoxy)phenyl)-4-(3-
benzyloxyphenyl)-5-(2-[2-methoxyethylamino]pyrimidin-4-yl)-N-H-imidazole
(H4.7.4.1)




Example H4.7.5 5 17 October 2006
(rac)-2-(2,6-dichloro-4-(2,2-dinethyl-[1, 3]-di oxol ane- 4-yl net hoxy) phenyl ) -4
-(3- ber¥Ql038810@eny| ) - 5- (2-[ 2, 3- di hydr oxypr opyl am no] pyrPEA7BPI3L03260| ) - N- H-

i mdazole (H4.7.5) (R -2-(2,6-dichloro-4-(2,2-dinethyl- [ 1,3 ]

- di oxol ane- 4- yhnet hoxy) phenyl )-4- (3;

benzyl oxyphenyl)-5-(2-[ 2, 3-di hydroxy]plrsopyl am no] pyrimdin-4-yl)-NH 10

i mdazole (H4.7.5.1) (S)-2-(2,6-dichloro-4-(2,2-dinmethyl- |

1, 3] - di ox ) -4 -(3-
benzyl oxy @?%ﬁ@@f gﬂ'ﬁé%l&%%ﬁ‘? %%4 gcih:pg/lﬁ pld‘l;en-l)fi (f) N H
i m dazol e GIHZIY 'é‘lthDXBCthY gmino]pyrimi -imidaZo.
(rac)-2- (gﬂgyguzth oro 4 (2 3-di hydr oxypr opoxy) phenyl ) - 4- ( 3- benzyl oxyphenyl ) -
-5- (2-[3-hydroxypropyl -am no] pyri m din-4-yl)-NHimdazole (H4.8.1)
(R -2-(2, 6-di chl oro-4-(2, 3-di hydr oxypropoxy) phenyl ) - 4- ( 3- benzyl oxyphenyl ) -5
- (2-]3- hmml-am' nol pyrimdin-4-yl)-NHimdazole (H4.8.1.1) An
anal gous t [ t ging with

- > egig Bictioror o BERGH PPy dig AR ?‘g“é‘%hi WS ()

"-( S)-2- (2 berdiyloixyphenyl- q@-ﬁz.ﬁdﬂydrwpmpcybmwlﬂmwﬂan Y)éﬂ%nzw oxyphenyl ) -5
- (2-]3- h%ﬂfd%@(ﬁ@ﬁ's)am nol pyrimdin-4-yl)-NHimdazole (H4.8.1.2) An
anal ogous reaction to that described in exanple HL. 1, but starting with
4.8.1 25 gave H4.8.1.1 in 55%yield. M5. M= 636 (APl +), 634 (API-) 17

. Cctober 20R62- N@&&ﬂ&&@@ﬁzﬂﬁﬁﬁﬁ%lﬂ%&ﬂﬂm&@m&m)ﬁxdﬂﬂ )a-3

G PN E YR RN T ?‘E&I”' 5 P

imidazole (H4.7.5.1)
(8)-2-(2,6-dichloro-4-(2,2-dimethyl-[1,3]-dioxolane-4-ylmethoxy)phenyl)-4-(3-

benzyloxyphenyl)-5-(2-{2,3-dihydroxypropylamino}pyrimidin-4-yl)-N-H-
imidazole (H4.7.5.2) '

Example H4.8.1
15 (rac)-2-(2,6-dichloro-4-(2,3-dihydroxypropoxy)phenyl)-4-(3-benzyloxyphenyl)-5-
© (2-[3-hydroxypropyl-amino]pyrimidin-4-yl)-N-H-imidazole (H4.8.1).

| (R)-2-(2,6-dichloro-4-(2,3-dihydroxypropoxy)phenyl)-4-(3-benzyloxyphenyl)-5-
(2-[3-hydroxypropyl-amino]pyrimidin-4-yl)-N-H-imidazole (H4.8.1.1)

An analogous reaction to that described in example H1.1, but starting with G4.8.2
20 gave H4.8.2.1 in 55 % yield.

MS: M = 636 (API+), 634 (API-)

(S)-2-(2,6-dichloro-4-(2,3-dihydroxypropoxy)phenyl)-4-(3-benzyloxyphenyl)-5-
(2-[3-hydroxypropyl-amino]pyrimidin-4-yl)-N-H-imidazole (H4.8.1.2)

SR An analogous reaction to that described in example H1.1, but starting with G4.8.1
25 gave H4.8.1.1 in 55% yield.

MS: M = 636 (API+), 634 (API-)




(R -2-(2, 6-dichl oro-4-(2, 3-di hydr oxypropoxy) phenyl) - 4- ( 3tbeseyéapphenyl ) -5
5 (2-[ 2-hydroxyet hyl -am no] pyri mdin-4-yl)-N-Himdazole (H4.8.2.1) An

anal ogousOn@agmon to that described in exanple HL. 1, buRCHEBI3HBMY wit h
4.8.1 and 2-am noethanol gave H4.8.1.2 in 46%yield. M5 M= 622 (APl +),
620 (API -)

(S)-2-(2,6-dichloro-4-(2, 3-di hydrox‘yﬂrﬁopoxy)phenyl) 4- ( 3- benzyl oxyphenyl) 5
- 10 (2-[2-hydroxyet hyl -am no] pyri m din-4-yl)-NHimdazole (H4.8.2.2) An
anal ogousﬁr ea&t ;ﬂgiéo that described in exanple HL.1, but starting vvith
4.8.2 a t hanol gave H4.8.2.2 in 87%y|eld M5: M= 622 (API+),
620 ( API - Jrac)Ex-42ypidichlero8l-(2,3t8ihydroxypropoxy)phenyl)-4-(3-benzyloxyphenyl)-5-

(5 LR e Az e e

(R -2-(2,6-dichloro-4-(2, 3-di hydroxypropoxy)phenyl) 4- (3 benzyl oxyphenyl) 5
".;nglzogous )h%yef)n ttmmm%gl; oy )phinl- gL(BHme li t sﬁ-% ﬁglg/vl :[A\R |
E%aﬁv‘%ﬁavﬂéhxlrmﬂ Iprm %ﬁ%ﬁﬁ%ﬁ% daal)l Sediyvieta v m
(:S§55g gépl +2:I oo (AZI ( ) b 5 grt{l%‘pl I h I) 5
| 0 ypheny
- (2-[3-ne ho%g’ (?%spreflcu(g%tﬁo %tﬁ}é?grﬂﬁ%x %Qﬁf%{l m% J azo WSSO% 2) An
- anal ogousamb&@mlw anol gaxe b?irbéﬁ%lml xampl e H1.1, but starting with
~4.8.1 25 and and 3-net hoxy- propyl am ne gave H4. 8. 1.3 in 68%vyield. 17
~ Cctober 2006 V\Dﬂs 1{81()31281_ 06226 (Aﬁré EP03/ 03969 -117 Ms: M = 650 (APl +), 648
C(API-) EMaME6 i}
(rac)-2-(2, 6-dichl oro-4-(2, 3-di hydr oxypr opoxy) phenyl ) - 4- (3- benzyl oxyphenyl)

5 (2 (g AR T AR b S8 oSG8 2

10 - (2-[2-hydroxyethyl-amino] pyrimidin-4-yl)-N-H-imidazole (H4.8.2.2)

An analogous reaction to that described in example H1.1, but starting with G4.8.2
and 2-aminoethanol gave H4.8.2.2 in 87% yield.

MS: M = 622 (API+), 620 (API-)

Example H4.8.3
15 (rac)-2-(2,6-dichloro-4-(2,3-dihydroxypropoxy)phenyl)-4-(3-benzyloxyphenyl)-5-
(2-[3-methoxypropyl-amino] pyrimidin-4-yl)-N-H-imidazole (H4.8.3)

(R)-2-(2,6-dichloro-4-(2,3-dihydroxypropoxy)phenyl)-4-(3-benzyloxyphenyl)-5-
- (2-[3-methoxypropyl-amino}pyrimidin-4-yl)-N-H-imidazole (H4.8.3.1)

: An analogous reaction to that described in example H1.1, but starting with G4.8.2
©20: and and 3-methoxy-propylamine gave H4.8.2.3 in 58% yield.

MS: M = 650 {API+), 648 (API-)

(S)-2-(2,6-dichlore-4-(2,3-dihydroxypropoxy)phenyl)-4-(3-benzyloxyphenyl)-5-
(2-[3-methoxypropyl-amino] pyrimidin-4-yl)-N-H-imidazole (14.8.3.2)

: - An analogous reaction to that described in example H1.1, but starting with G4.8.1
25  andand 3-methoxy-propylamine gave H4.8.1.3 in 68% yield.




S _ _ 17 October 2006
(R)-2-(2, 6-dichloro-4-(2, 3-di hydroxypr opoxy) phenyl ) - 4- ( 3- benzyl oxyphenyl ) -5
- (2-[ 2-wWetwesHst hyl - ami no] pyri m di n-4-yl)-N Him dazol eP¢HEPBH363) An

anal ogous reaction to that described in exanple HL.I, but starting with
4.8.1 and 2-net hoxy-ethyl am ne gave A#. 8.1.4in 20%yield. M52 M= 622
(APl +), 620 (API-) 10

(S)-2-(2, 6-dichl oro-4-(2, 3-di hydr oxypr opoxy) phenyl ) - 4- ( 3- benzyl oxyphenyl ) -5
- (2-[ 2- nRiIRKLREHYAPIY @@l(RRLHM di n-4-yl)-N-H-i i dazole (H4.8.4.2) An

anal ogous reéaction to that deséribed in exanple HL.1, but starting with
4.8.2 and and 2-net hoxy-ethylam ne gave 144.8.2.4 in 45%yvyield. M5 M=
622 (APl +Exarfiglo H444-) 15 Exanple H4.8.5

rac) - 2- -di.chloro-4- -di hydr oxypr X -4- | oxyphenyl
27 | S et 2 TR B P R oo naBR ¥, 4P )
(R) - 2- ( 2, -{2-miethaxgethyl @niRodp yrimidincgryleN s inpdeealel (HA48.4)3- benzyl oxyphenyl )-5
- (2-[2, 3-di hydroxyet hyl -am no) pyi m di n-4-yl)-NHim dazole (H4.8.5.1) 20

S)-2-(2,6-dichloro-4-(2, 3-di hydr oxypr opox henyl.) - 4- ( 3- benzyl oxyphenyl ) -5
O L S G paib iy O PR DR e oREDr b B B 2]
~gave H4. 9621%’!-erﬁﬁp Athell &ninoiridMda -Qgrij-lﬁﬁfﬁ’-limldazo}e{m.&u} ---------- 17
Cct ober 200 WO 03/ 087026 / EPO3/ 03969 -118- Exanple H4.9.3

2- (2, 6-dichl oro-4- (di met hyl phoshi noyl net hoxy) phenyl ) - 4- ( 3- benzyl oxyphenyl ) -
© 5- (2- [ 3- mMAnhaxiwpowsehetion toahaydeseriteidin 4xample M1k, bt drztingwithif4B.8)  Exanpl e
H4.9.4 5 _ ;. _ : in 20% vi
2-(2, 6-di & 4%%‘3- q)fydﬁlthn)él?rﬁiﬂe[ﬁ%‘ées #'r?i}yqfl?r%?ﬁ)&i}sl'phenyl ) - 4- ( 3- benzyl oxyphenyl) -
5- (2-[2- nmet hoxyet hyl - am no] pyri m din-4-yl)-NHim dazole (H4.9.4)

MS: M = 622 (API+), 620 (API-)

10 (S)-2-(2,6-dichloro-4-(2,3-dihydroxypropoxy)phenyl)-4-(3-benzyloxyphenyl)-5-
© (2-[2-methoxyethyl-amino]pyrimidin-4-yI)-N-H-imidazole (H4.8.4.2)

An analogous reaction to that described in example H1.1, but starting with G4.8.2
and and 2-methoxy-ethylamine gave H4.8.2.4 in 45% yield.

MS: M = 622 (API+), 620 (API-)
15 Example H4.8.5
(rac)-2-(2,6-dichloro-4-(2,3-dihydroxypropoxy)phenyl)-4-(3-benzyloxyphenyl)-5-

(2-[2,3-dihydroxyethyl-amino]pyrimidin-4-y1)-N-H-imidazole (H4.8.5)

(R)-2-(2,6-dichloro-4-(2,3-dihydroxypropoxy)phenyl)-4-(3-benzyloxyphenyl)-5-
(2-[2,3-dihydroxyethyl-amino]pyrimidin-4-yl)-N-H-imidazole (H4.8.5.1)

20 (S)-2-(2,6-dichloro-4.-(2,3-dihydroxypropoxy)phenyl)-4-(3-benzyloxy}5henyl)-5-
(2-[2,3-dihydroxyethyl-amino]pyrimidin-4-yl)-N-H-imidazole (H4.8.5.2)

gave H4.9.1 in 66% vield.

MS: M = 652 (API+)




Exanple H4.9.5 17 October 2006
2- (2, 6-di chl or o- 4- (di met hyl phoshi noyl met hoxy) phenyl ) - 4- ( 3- benzyl oxyphenyl ) -

5- (2- [ 2,780 @8/R70%0xy pr opy| - ani no] pyri mi di n-4-yl) - N-H-i ni dHZGERO3ORKP9.5) 10
Exanple H4.10.1

2- (2, 6-di chl or o- 4- net hyl t hi ophenyl) - 4-.( 3- benzyl oxyphenyl ) - 5- (2-[ 3-

hydr oxypr opyl - am no] pyri m di n-4-yl)- H—sFI-I m dazol e (H4.10.1) Exanple
H4.10.2 2-(2, 6-di chl oro-4-net hyl t hi ophenyl ) - 4- (3- benzyl oxyphenyl ) - 5- (2-[ 2-
15 hydr oxy L o]pyrlmd|n4yl) N-Him dazole (H4.10.2) Exanple
‘H4. 10. 3 2-7 ro- 4- met hyl t hi ophenyl yl henyl )-5-(2-[ 3-
e oy or 385 e YRR DOy Do PO D el

HA. 10. 4 2€.(2-[3-methoxypropyl-amino]pyrimidin-4-yl)-N-H-imidazole (H4.9.3)

2-(2,6-di chI oro 4- xythl t hi ophenyl) 4- (% benzyl oxyphenyl) - 5- (2-[ 2-

met hoxyet hyl - am no] pyri m di n-4-yl)-N-Him dazole (H4.10.4) Exanple H4.10.5
2- (2, 6-di Ekdmpled¥t-Nt hyl t hi ophenyl ) - 4- (3- benzyl oxyphenyl )-5-(2-[ 2, 3-

i il oxy B oAbl R Bk b oY medhb AR £ 2 bHiokihyB5 Exanpl e

2- (2, 6- di E2-d2-methonyethyhaminglppsimidindyyl)-NeHcimidazole (S gheny! ) - 5- (2- [ 3-
hydr oxypr opyl -am no] - pyri mdin-4-yl)-NHimdazole (H4.11.1) 17 Cctober
2006 WO Q3/087026 PCT/ EP03/ 03969 -119 An anal ogous reaction to that
descri bed 22 HLl.1, but starting with G4.11 gave H4.11.1 in 59%
yi el d. M52-(36-didérot AldimethyplesshimdyhHethdxyphenyl)-4-(3-benzyloxyphenyl)-

2- (2, 6-di g1} 95 8-ty b IS5 dukifl¥ | G AInL 4 S PR RILL I8 YRISBY | ) - 5~ (2- [ 2-

0D

10 Example H4.10.1
2-(2,6-dichloro-4-methylthiophenyl)-4-(3-benzyloxyphenyl)-5-(2-[3-
hydroxypropyl-amino]pyrimidin-4-yl)-N-H-imidazole (H4.10.1)

Example H4.10.2
_ 2-(2,6-dichloro-4-methylthiophenyl)-4-(3-benzyloxyphenyl)-5-(2-{2-
15 hydroxyethyl-amino] pyrimidin-4-yl)-N-H-imidazole (H4.10.2)

Example H4.10.3
2-(2,6-dichloro-4-methylthiophenyl)-4-(3-benzyloxyphenyl)-5-(2-{3-
methoxypropyl-amino}pyrimidin-4-yl)-N-H-imidazole (H4.10.3)

Example H4.10.4 :
20 2-(2,6-dichloro-4-methylthiophenyl)-4-(3-benzyloxyphenyl)-5-(2-{2-
' methoxyethyl-amino]pyrimidin-4-yl)-N-H-imidazole (H4.10.4)

Example H4.10.5
2-(2,6-dichloro-4-methyithiophenyl)-4-(3-benzyloxyphenyl)-5-(2-[2,3-
dihydroxypropyl-amine]pyrimidin-4-yl)-N-H-imidazole (H4.10.5)

25 Example H4.11.1
: 2-(2,6-dichloro-4-methanesulfinylphenyl)-4-(3-benzyloxyphenyl)-5-(2-[3- -
hydroxypropyl-amino}-pyrimidin-4-yI)-N-H-imidazole (H4.11.1)




hydr oxyet hyl -am no] - pyri m di n-4-y
2- (2, 6-di chl oro-4- et hanesul finyl
nethoxypﬁ@p§m8ﬂﬁm noj - pyri m di n- 4-
H4. 11.

2-(2, 6- dlchloro 4- et hanesul fi nyl
nmet hoxyet hyl - am no] - pyri m di n-4-y

H4. 11. 5
2- (2, 6- di gl AaRebniRaBAERUhh MLM%'&&&KE@HDQ”BM'M ikl G4. 51 (2-[ 2, 3-
? Himdazol e (H4. 11.5) Exanple

|)-N-Himdazol e (H4. 11r2®mﬁkaﬁﬂmé H4. 11. 3
phenyl)-4- (3-benzyl oxyphen 5-(2- [3-
yl)-N-Himdazol e (H4. CHE 0?(93%?anple

pheny ) - 4- ( 3- benzyl oxyphenyl ) -5-(2- [2-

| )-N"H1mdazole (H4.11.4) Exanple

15 di hydr ox roéj am no| rimdin-4
H4. 12. y gav%pI-M Ylln 59% yleldo Y

2-(2, 6- d| chl or o- 4- met hanesul f onyl phenyl ) - 4- ( 3- benzyl oxyphenyl ) - 5- (2-[ 3-

hydr oxypr - an rimdin-4-yl)-NHimdazole (H4.12. 1) Exanple H4.12.2
20 2-(2, 6@&!’308?%9%& hanesul f onyl phenyl ) - 4- ( 3- benzyl oxyphenyl ) -5-(2-[ 2-
hydr oxyet hyl -am no] pyrim di n-4-yl)-N-Him dazole (H4.12.2) Exanple H4.12.3

2-(2,6-dig R¥{4.{ESs hanesul f onyl phenyl) 4-( 3- benzyl oxyphenyl ) -5-(2-[ 3-
nethoxypr yrimdin-4-yl)-NHi n1da%ole H% % ﬁg 25 Exanple
H4. 2.4 2-( 6—d1chloro-4-methanesu1ﬁny1phenyl) -4-(3-benzyloxyphenyl)-5-(2-

12- (2, 6- di Bk petiylBhRBTpFHmi G ARBNHALInidatole (FeNENL)OXYphenyl ) - 5- (2-[ 2- |
met hoxypr opyl - am no] pyr| mdin-4-yl)-NHimdazole (H4.12.4) 17 COct ober 2006
WD 03/ 087026 PCT/ EP03/03969 -120 Exanple H4.12.5

2- (2, 6- di Exdmple H4.1Ee3 hanesul f onyl phenyl ) - 4- ( 3- benzyl oxyphenyl)-5- (2- [2, 3-
di hydr oxy IRy i Srkethddhdhbyisnd - A SRRt Phényl)t st (2Lps-5) Bxanple

H4.13.1
methoxypropyl-amino]-pyrimidin-4-yl)-N-H-imidazole (H4.11.3)

10 Example H4.11.4
2-(2, 6-d1chloro-4-methanesulﬁnylphenyl) -4-(3-benzyloxyphenyl)-5-(2-[2-
methoxyethyl-amino]-pyrimidin-4-yi)-N-H-imidazole (H4.11.4)

xample H4.11.5
- 2- (2 6-dichloro-4-methanesulfinylphenyl)-4-(3- benzyloxyphenyl) -5-(2-[2,3-
15 - dihydroxypropyl-amino]-pyrimidin-4-yl)-N-H-imidazole (H4.11.5)

Example H4.12.1
2-(2,6-dichloro-4-methanesulfonylphenyl)-4-(3-benzyloxyphenyl)-5-(2-[3-
hydroxypropyl-amino]pyrimidin-4-yl)-N-H-imidazole (H4.12.1)

Example H4.12.2
20 2-(2,6-dichloro-4-methanesulfonylphenyl)-4-(3-benzyloxyphenyi)-5-(2-[2-
hydroxyethyl-amino]pyrimidin-4-y})-N-H-imidazole (H4.12.2)

Example H4.12.3
2-(2,6-dichloro-4-methanesulfonylphenyl)-4-(3-benzyloxyphenyl)-5-(2-[3-
methoxypropyl-amine)pyrimidin-4-yl)-N-H-imidazole (H4.12.3)

25 Example H4.12.4
2-(2,6-dichloro-4-methanesulfonylphenyl)-4-(3-benzyloxyphenyl)-5-(2-{2-
methoxypropyl-amino]pyrimidin-4-yl)-N-H-imidazole (H4.12.4)




5 2-(2, 6-dichl oro-4-cyanonet hyl oxyphenyl) - 4- ( 3- benzyl oxypheagbg: B3062- [ 3-
hydr oxypr opyl - am no] pyri m di n-4-yl)-N-Himdazole (H4.13.1) Exanple H4. 13. 2
2- (2, 6- WOWBO926,- cyanomnet hyl oxyphenyl ) - 4- ( 3- benzyl oxyphRGT/EFR3H3PER- [ 2-
hydr oxyet hyl -am no] pyri mdi n-4-yl)-NHimdazole (H4.13.2) 10 Exanpl e
.13.3 2-
(2 6- di chl or o- 4- cyanonethyloxyphenyl} 4- (3- benzyl oxyphenyl ) -5-(2- [3-
met hoxypr opyl -am no] pyri m din-4-yl)-NHimdazole (H4.13.3) Exanple
H4.13. 4

Example H4. 125
2-(2,6-di org-4-c en -4- enzyl o l,)-5-(2-[2- 15
me'g hoxye!t ﬁ??t a‘ﬁFﬁB{ I“P ﬂaeg}ﬂﬁ’féﬁgh &%%ééf&fgf’@%'ﬁﬂ)iigr@ax )arrpl(e I[—|4 13.5
-2-(2, 6- di ditlydiexypropyhaaie]pyrimidinieyly-N-Hinfidadobn@id. S)phenyl ) - 5- (2- [2, 3-
di hydr oxypr opyl -am no] pyri m di n-4-yl)-N-Himdazole (H4.13.5) Exanple
H4.14.1 20
2- (2, 6-di ExampleHLIN nor phol i no) et hyl phenyl ) - 4- ( 3- benzyl oxyphenyl ) -5-(2-[ 3
- h>sdr Oxyar(%yamlﬁmdmkfwoh{m%&ﬁhwn b (BtHeblagphenyi)¥-(3431) Exanple
2 (2 6- d| bydigwperepamiae rvsioidisy ADnideidazeleABEd3ddnzy | oxyphenyl ) - 5- (2-
[ 2- hy(iroxyethyl-am no]pyrlmdln 4-yl)-N-Himdazole (H4.14.2) 25 Exanple
H4.14. 3
2- (2, 6- di EMBRSHANRZ o1 bhol i no) met hyl phenyl ) - 4- ( 3- benzyl oxyphenyl ) - 5- ( 2-
[ 3- met ho2y(Rsbedishlemnd- nym]npmeﬂmlnkyrphdn);l) ﬂ-(&l-ﬂelnzmmhm)é) Q-Iéﬂ-[14 3) 17 Cctober

30((32 6\/\60. cﬁ@ﬁﬁaﬁﬁfﬁguzng | no?%g [l)l'ﬁ}e:dnsgﬁq)gg?g enzyl oxyphenyl ) - 5- ( 2-
[ 2, 3-di hydr oxypr opyl - am no] pyri m di n- 4 yl')-N-H i m dazol e (H4.14.5)
10 Example H4.13.3
2- (2,6-d1chloro~4-cyanomethyloxyphenyl)-4-(3-benzyloxyphenyl)-5-(2- [3-
methoxypropyl-amino] pyrimidin-4-yl)-N-H-imidazole (H4.13.3)

Example H4.13.4
~ 2-(2,6-dichloro-4-cyanomethyloxyphenyl)-4-(3-benzyloxyphenyl)-5-(2-(2-
15 methoxyethyl-amino]}pyrimidin-4-yl)-N-H-imidazole (H4.13.4)

Example H4.13.5
2-(2,6-dichloro-4-cyanomethyloxyphenyl)-4-(3-benzyloxyphenyl)-5-(2-[2,3-
- dihydroxypropyl-amino]pyrimidin-4-yl)-N-H-imidazole (H4.13.5)

Example H4.14.1
20 2-(2,6-dichloro-4-(N-morpholino)}methyiphenyl)-4-(3-benzyloxyphenyl)-5-(2-[3-
hydroxypropyl-amino]pyrimidin-4-yl)-N-H-imidazole (H4.14.1)

Example H4.14.2 ‘
- 2-(2,6-dichloro-4-(N-morpholino)methylphenyl)-4-(3-benzyloxyphenyl)-5-(2-2-
hydroxyethyl-amino]pyrimidin-4-yl)-N-H-imidazole (H4.14.2)

25 Example H4.14.3
' 2-(2,6-dichloro-4-(N-morpholino)methylphenyl)-4-(3-benzyloxyphenyl)-5-(2- [3—
' memoxypropyl-ammo]pyrnmdm-*l-yl) -N-H-imidazole (H4 14.3)




Exanple H4.15.1 5 17 October 2006
2- (2, 6-di chl or o- 4- et hoxycar bonyl et hyl t hi onet hyl phenyl ) - 4- ( 3-

benzy!| osw@hzesghds- 5=( 2- [ 3- hydr oxypropyl - am no] pyri m di n-RCEEBIREML | ni dazol e
(H4.15.1) Examle H4.15.2

2- (2, 6-di chl oro-4- et hoxycar bonyl net h Ithlonethylphenyl) 4-(3- 10
benzyl oxyphenyl ) - 5-(2-[ 2- hydr oxyet h Lani no] pyri mdin-4-yl)-NHimdazol e
(H4.15.2) Exanple H4.15.3

2- (2, 6-dighl or,0s -ﬁt oxycar bonyl met hyl t hi onet hyl phenyl ) - 4- ( 3-

benzyl ox 3- met hoxypr opyl - ani no rimdin-4-yl)-NHimdazol e
15 (H4. 152< @,G@dﬂ@oa & -maeypholino)methylphenyl)- 4-I£g nzyloxyphenylx— 5-(2-

2-(2,6-d L 3-
2-(2, ¢ Ig?eggﬁ)_ -{Hﬁ[zma i ML NOHE i zeteaiAl 14.5)- (

benzyl oxy xyet hyl - am no]
pyrimdin-4-yl)-NHimdazole (H4.15.4) 20 Exarrple H4.15.5
2-(2,6-di e Bt hoxycar bonyhnet hyl t hi onet hyl phenyl ) - 4- ( 3-

Do ek AR 1017 51) -1
. 2-(2,6- dlh&ﬂzytmyphdnyﬂf%@y&hgdmmﬂmﬂhﬂwwwm%@Myﬂéﬁ%ﬁenyl) 5- ( 2-

[ 3- hydro | -am no] pyrimdin-4-yl)-NHimdazole (H4.16. 1) Exanple
H4. 16. 2 (HELSEY

2- (2, 6-di chl or o- 4- hydr oxyet hyl t hi onet hyl phenyl ) - 4- ( 3- benzyl oxyphenyl ) - 5- ( 2-

[ 2- hydr opy.ghdly ey no] pyri m din-4-yl)-N-Himdazole (H4.16.2) 17 October
S 2006 VO 2-(2,6-dic orol?g{hgigc%lggngy ethi'l%}%%methylphenyl)-él—(?ﬂ-
10 - benzyloxyphenyl)-5-(2-[2- -hydroxyethyl-amino] pyrimidin-4-yl)-N-H-imidazole

(H4.15.2) -

Example H4.15.3
2-(2,6-dichloro-4-ethoxycarbonylmethylthiomethyiphenyl)-4-(3-
- benzYloxyphenyl)-S-(Z—[3-—methoxypropy1—amino]pyﬁmidiq—4-yl)-N-H—imidazole
15 (H4.15.3)

Example H4.15.4
2-(2,6-dichloro-4-ethoxycarbonylmethylthiomethylphenyl)-4-(3-
benzyloxyphenyl)-5-(2-[2-methoxyethyl-amino] pyrimidin-4-yl)-N-H-imidazole
(H4.15.4)

20 Example H4.15.5
. .2-(2,6-dichloro-4-ethoxycarbonylmethylthiomethylphenyl)-4-(3-
. benzyloxyphenyl)-5-(2-[2,3-dihydroxypropyl-amino]pyrimidin-4-yl)-N-H-
imidazole (H4.15.5)

Example H4.16.1
- 25 - . 2-(2,6-dichloro-4-hydroxyethylthiomethylphenyl)-4-(3-benzyloxyphenyl)-5-(2-[3-
" hydroxypropyl-amino]pyrimidin-4-yl)-N-H-imidazole (H4.16.1)

Example H4.16.2
- 2-(2,6-dichloro-4-hydroxyethylthiomethylphenyl)-4-(3-benzyloxyphenyl)-5-(2-[2-
hydroxyethyl-amino]pyrimidin-4-yl)-N-H-imidazole (H4.16.2) '




Exanpl e H4.16. 3 17 October 2006

2- (2, 6-di chl oro-4- hydroxyet hyl t hi onet hyl phenyl ) - 4- (3- benzyl oxyphenyl ) - 5- ( 2-
[ 3- net We&9posIME - ami no] pyri mi di n-4-yl)-N-Hi m dazol e ( RETEROIP3Ranpl e
H4.16.4 5
2- (2, 6-di chl oro-4-hydroxyet hyl t hi onefhyl phenyl) - 4- (3-benzyl oxyphenyl ) - 5- ( 2-
[ 2- nmet hoxyet hyl -am no] pyri m di n-4-y1-N-Him dazole (H4.16.4) Exanple
H4.16.5
2- (2, 6- di ghl ot01fr fgyslr oxyet hyl t hi onet hyl phenyl )-4-(3- benzyl oxyphenyl ) -5-(2-
[ 2, 3-di hyd Pyl - noj FR:I’I m di n-4-y a-l- azo “—Vsl %q 5) 10
“Exanpl e HR- (a,ﬁjtgchloro-&hydroxye yltluomethylphenyl) -4-(3-b enyl)-5-(2-3-

2-(2, 6-di glatiay fbg Narﬂﬁ‘[d} wmmmwamml) 4-(3-

benzyl oxyphenyl) - 5- ( 2- - hydr oxypr opyl - am no]

pyrimdin-4-yl)-NHim dazol e (H4.17.1) Exanple H4.17.2 15

2- (2, 6- di Exdrple H- Y@M nor phol i noet hyl am nonet hyl ) phenyl ) - 4- ( 3-

| ?ﬁz%{'?‘”z(yﬂ@%Ydl%méwgz?k%%@l-}‘&ﬁ%&i%@%@ﬂhﬁ%%ﬂé&ﬁbﬂpﬁ- eltfl)-sNalfzl m dazol e

- 2-(2, 6-di mﬂmme&ykmnﬂpﬁm%ét%waﬁhmpk;(%ﬁé%yl )-4-(3- 20

benzyl oxyphenyl ) - 5- (2 [ 3- met hoxypr opyl -am no] pyri m di n-4-yl)-N Himdazol e

(H4.17.3) Exaqp!ﬁ . 17.4
2-(2,6-di nmor phol i noet hyl am nonet hyl ) phenyl ) - 4- ( 3-

y ggnflxllél 0>1<¥MgBsdu)}ﬂﬁméﬂ-hy{lﬂ:xﬂahﬂdﬁymbﬂwlplﬁnﬂmd}@ybenrzyldxprnle $-(% H-i m dazol e

25 (P LT A e i Mo N FErimifts S s-

benzyl oxyphenyl ) - 5- (2 [ 2, 3-di hydr oxypropyl -am no] pyrimdin-4-yl)-NH
| mﬂf‘ZO' pdfpit f117.1
- 2-(2,6-dichloro-4-(N-meorpholinoethylaminomethyl)phenyl)-4-(3-
benzyloxyphenyl)-5-(2-[3-hydroxypropyl-amino) pyrimidin-4- _yl)-N-H—imidazole
(H4.17.1)

1
2

Example H4.17.2

15 2-(2,6-dichloro-4-(N-morpholinoethylaminomethyl)phenyl)-4-(3-
benzyloxyphenyl)-5-(2-[2-hydroxyethyl-amino] pyrimidin-4-yl)-N-H-imidazole
(H4.17.2) :

Example H4.17.3
2-(2,6-dichloro-4-(N-morpholinoethylaminomethyl)phenyl)-4-(3-

.20 - benzyloxyphenyl)-5-(2-[3-methoxypropyl-amino] pyrimidin-4-yl)-N-H-imidazole
(H4.17.3) o

xample H4.17.4
2-(2,6-dlchloro 4—(N»morphohnoethylammomethyl)phenyl)-é:-(3-

: benzyloxyphenyl)-5-(2-[2-methoxyethyl-amino]pyrimidin-4-yl)-N-H-imidazole
25 (H4.17.4)

Exampie H4.17.5
2-(2,6-dichloro-4-(N-morpholinoethylaminomethyl)phenyl)-4-(3-
benzyloxyphenyl)-5-(2-(2,3-dihydroxypropyl-amine]pyrimidin-4-yl)-N-H-
imidazole (H4.17.5) o




17 October 2006 WO 03/087026 PCT/ EP03/03969 -123 Exanp]?Ot#bdd006

2- (2, 6-di chl oro-4-(2-hydroxy-1-hydroxynet hyl - et hoxy) - phenyl ) - 4- ( 3-

benzyl oxypaasgio)e 5- (2- [ 3- hydr oxypr opyl - am no] pyri m di n- 4PGI/EPMBPGO dazol e

(H4.18.1) 5. An anal ogous reaction to that described in exanple H1.1.1, but
starting with 4.18 gave H4.18.1 in ql%yi eld. M5s. M= 636 (APl +) Exanmple
H4.18.2 2-(2,6-dichloro-4-(2-hydr ox - hydr oxynet hyl - et hoxy) - phenyl ) -4- (3

10

benzyl oxy ie)H45 iz [ 2- hydr oxyet hyl - am no] pyri m di n-4-yl)-NHi m dazol e
H4.18. 2 * 18.3
‘ (2 (2, 6- di) éﬂﬂ&*gchim(@%wéswﬂ—hi);ﬁb‘ﬂ%@'tbﬂl'ﬁfhwéﬂ‘rpbkwﬂ) -Btlényl ) - 4- ( 3-
b | idin-4-yl)-N-H-i
‘benzy oxya@my&,arkg erfyd)-5-(B1 ;:J}eaeg;%l@&ym g;;;}eim dm4y1)N% imidazole

pyrim din H'1'm dazol Exanple H4. 1

2- (2, 6-di &Hﬁréﬁd ) 4- (2- hydroxy- | - hydroxyrret hyl - et hoxy) - phenyl ) - 4- ( 3-

benzyl oxyphenyl )-5-(2- [2-nethoxyethyl-amno] pyrimdin-4-yl)-NHimdazole
8.4) | e
6 o ARIAGRSEIR SRR D Cer e 1 FRPTRIT Elra 235 BRI G245,

benzyl oxy péweriy4.8. Bll(ﬂ%meBLdl hydr oxypr opyl -am no] pyrimdin-4-yl)-NH

I m dazole (H4.18.5) Exanple H4.19.1 25

2- (2, 6-dichl oro)@gﬁs h)sdroxy- 2- hydr oxynet hyl - propoxy) - phenyl ) - 4- ( 3-

‘benzyl oxy b [ 3-hydroxypropyl - ami no]
pyrimdin-4-yl)-NHimdazol e

Example H4.18.2
2-(2,6-dichloro-4-(2-hydroxy-1-hydroxymethyl-ethoxy)-phenyl)-4-(3-

. 10 ¢ benzyloxyphenyl)-5-(2-[2-hydroxyethyl-amino]pyrimidin-4-yl)-N-H-imidazole
(H4.18.2)

Example H4.18.3

2-(2,6-dichloro-4-(2-hydroxy-1-hydroxymethyl-ethoxy)-phenyl)-4-(3-

“benzyloxyphenyl)-5-(2- [3-mcthoxypropyl—ammo]pyrnnndm—4—yl)—N- H-imidazole
15 (H4.18.3)

Example H4.18.4
2-{2,6-dichloro-4-(2-hydroxy-1-hydroxymethyl-ethoxy)-phenyl)-4-(3-
benzyloxyphenyl)-5-(2-{2-methoxyethyl-amino] pyrimidin-4-yl)-N-H-imidazole
(H4.18.4}

20 Example H4.18.5
2-(2,6-dichloro-4-(2-hydroxy-1-hydroxymethyl-ethoxy)-phenyl)-4-(3-
benzyloxyphenyl)-5-(2-[2,3-dihydroxypropyl-amino] pyrimidin-4-yl)-N-H-
imidazole (H4.18.5)

Example H4.19.1
25 - 2-(2,6-dichloro-4-(3-hydroxy-2-hydroxymethyl-propoxy)-phenyl)-4-(3-
- benzyloxyphenyl)-5-(2-[3-hydroxypropyl-amino]pyrimidin-4-yl)-N-H-imidazole
(H4.19.1)




(H4.19.1) 17 Cctober 2006 WO 03/ 087026 PCT/ EP03/ 03969 171Qétobradipbe
H4.19.4

2- (2, 6- AVQB/6876264- ( 3- hydr oxy- 2- hydr oxynet hyl - pr opoxy) - phRGEEH03 43963 -
benzyl oxy- phenyl)-5-(2- [2-met hoxyet hyl -am no]
pyrimdin-4-yl)-NHimdazole (H4.19,4) 5 Exanple H4.19.5

2- (2, 6-di chl oro-4-(3-hydroxy-2-hydr oXynet hyl - propoxy) - phenyl ) - 4- ( 3-
benzyl oxy- phenyl )-5-(2- [2, 3-di hydroxypropyl -am no] pyrimdin-4-yl)-NH

i m dazol eﬁéﬁl‘]’gﬁ% £xanpl e H5 1.1 10
d h
ﬁy((jrzoSyplrg'@-ﬁeﬂ%iﬂg‘]"p%l?{hY clwxyp e %Hﬂ?‘%ﬁ"@kgf—@’nﬁ'ﬁ Exanpl e H5. 1.2

2- (2, 6- di BéHHIaPPRBNH)-542 Mmtﬁo siybaming)prigadip2-yl)-N-H-imidazol
hydr oxyet @Hz%négo]ggﬂmztd}qn 4- yI}?*N-H-l m c}gzol e (H5Y 1.2) lm115MI(E)x€:arrpI e H5.1.3

2-(2,6-di henyl ) - 4- ( 3- hydr oxyphenyl ) - 5- (2-[ 3-

nmet hoxypr opyl am no] pyrimdi n-4-yl)-N-Him dazole (H5.1.3) Exanple H5.1.4
2- (3, 6-di 19161y ) - 4- (3- hydr oxyphenyl)-5-(2- [2 20

met hoxyet i mdin-4-y N-Him dazol e Example H5.1.5

(H5. 1. 4
2-(2, 6-di %%2,6Tdeﬁﬂ%rﬁy4~§3-h¥qr9xw&mwmﬁmljprspwl?bew%h#*z@droxypropy| -
- amino] pyrbéﬂz‘}lo&y%{k!ﬁﬁl) -BE(bH D, Hldiﬁgd}bﬁ?:‘r 13335)10%&11&@-4451 YN-H-25

2-(2,6 dllpnqildgzro ‘Pi/éjgoxyphenyl ydr oxyphenyl ) - 5- (2-[ 3- hydr oxypr opyl -

Example H5.1.1
10 .- . 2-(2,6-dichlorophenyl)-4-(3-hydroxyphenyl)-5-(2-[3-
hydroxypropylamino]pyrimidin-4-yl)-N-H-imidazole (H5.1.1)

Example H5.1.2
2-(2,6-dichlorophenyl}-4-(3-hydroxyphenyl)-5-(2-[2-
- hydroxyethylamino]pyrimidin-4-yl)-N-H-imidazole (H5.1.2)

15 Example H5.1.3
' 2-(2,6-dichlorophenyl)-4-(3-hydroxyphenyl)-5-(2-[3-
methoxypropylamino]pyrimidin-4-yl)-N-H-imidazole (H5.1.3)

Example H5.1.4
2-(2,6-dichlorophenyl)-4-(3-hydroxyphenyl)-5-(2-[2-
20 methoxyethylamino]pyrimidin-4-yl)-N-H-imidazole (H5.1.4)

Example H5.1.5
2-(2,6-dichlorophenyl)-4-(3-hydroxyphenyl)-5-(2-{2,3-dihydroxypropyl-
amino]pyrimidin-4-yl)-N-H-imidazole (H5.1.5)

Example H5.2.1
25 = . 2-(2,6-dichloro-4-hydroxyphenyl)-4-(3-hydroxyphenyl)-5- (2-[3 hydroxypropyl-
amino)pyrimidin-4-yl)-N-H-imidazole (H5.2.1)

Example H5.2.2
2-(2,6-dichloro-4-hydroxyphenyl)-4-(3-hydroxyphenyl)-5-(2-{2-
hydroxyethylamino]-pyrimidin-4-yl)-N-H-imidazole (H5.2.2)




am no] pyrimdin-4-yl)-N-Himdazole (H5.2.1) Exanpl e H51202tcber 2006

2- (2, 6-di chl oro-4- hydr oxyphenyl ) - 4- ( 3- hydr oxyphenyl ) - 5- ( 2-[ 2-

~hydr oxy eVa@s/es2eo] - pyri m di n-4-yl)-N-Hi i dazol e (H5. 2. ZCHEPBO8WBer 2006
WO 03/ 087026 PCT/ EPO3/03969 -125 Exanple H5.2.3

2- (2, 6-di chl or o- 4- hydr oxyphenyl ) - 4- (fgﬁgdroxyphenyl )-5-(2-[3-

met hoxypr opyl am no] - pyri m di n-4-yl) I m dazole (H5.2.3) Exanple H5.2.4
5 2-(2, 6-dichl oro-4-hydroxyphenyl) - 4- (3- hydroxyphenyl) - 5- (2-[ 2-

rrethoxyetg I -?yri m di n- 4- yI) N-Himdazole (H5.2.4) Exanple H5.2.5
2-(2,6-di droxyphenyli -(3- hydroxyphen& % 5-(2-[2, 3-

di hydroxy@f(aﬁydlcfdmmﬁwﬂomhﬁnm )#4-(3-hydvoxyphepipdibd 3¢ H5. 2. 5) 10 Exanpl e

H5.3.1 2- ﬁ?etlﬁ)xﬁ?&%}y Rﬁnﬁ%xﬁt&ﬂs&wdroxyphenyl) 5-(2-[3-
hydr oxypr opyl a pyr| m I n-4- yI Him dazole (H5.3.1) Ms: = 486. 4

(APl +) Exanple H5.3.2 15
2-(2,6-di E@@l@ﬂ}}i_pgdroxynet hyl phenyl ) - 4- ( 3- hydr oxyphenyl ) - 5- (2-[ 2-

Aoy AR o L SR de ARl (oo 2) Vo M = 472 4

© 2-(2, 6- di ctetloxyethylayina]xymnidin-gHyEhib-imidgolefti5ddipheny! ) - 5- (2-[ 3 20
met hoxypr opyl am no] pyri m di n-4-yl)-NH i m dazol e (H5 3.3) Ms: M= 500.4
(APl +) Exanple H5. 3.4

ExampleHSZ

2-(2,6-dichloro-4-hydroxyphenyl)-4-(3-hydroxyphenyl)-5-(2-{2,3-
dihydroxypropyl-amino]pyrimidin-4-yl)-N-H-imidazole (H5.2.5)

10 Example H5.3.1
2-(2,6-dichloro-4-hydroxymethylphenyl)-4-(3-hydroxyphenyl)-5-(2-[3-
hydroxypropylamino]pyrimidin-4-yl)-N-H-imidazole (H5.3.1)

MS: M = 486.4 (API+)

Example H5.3.2
15 2-(2,6-dichloro-4-hydroxymethylphenyl)-4-(3-hydroxyphenyl)-5-(2-[2-
hydroxyethylamino]pyrimidin-4-yl)-N-H-imidazole (H5.3.2)

MS: M = 472.4 (API+)

Example H5.3.3
2-(2,6-dichloro-4-hydroxymethylphenyl)-4-(3-hydroxyphenyl)-5-(2-[3-
20 - methoxypropylamino]pyrimidin-4-yl)-N-H-imidazole (H5.3.3)

MS: M = 500.4 (API+)

Example H5.3.4
2-(2,6-dichloro-4-hydroxymethylphenyl)-4-(3-hydroxyphenyl)-5-(2-[2-
methoxyethylamino]pyrimidin-4-yl)-N-H-imidazole (H5.3.4)

25 MS: M = 486.4 (API+)




2- (2, 6-di chl or o- 4- hydr oxynet hyl phenyl ) - 4- ( 3- hydroxyphenyly)o'éfo()gl-;[o@ﬁ
nmet hoxyet hyl am no] pyri mdin-4-yl)-NHim dazol e (H5. 3. 4) 486.

(APl +) IWwo@3vgas 2006 WO 03/087026 PCT/ EP03/ 03969 -1ZBUERHﬁﬁ&§9H5 3.5
(rac)-2-(2, 6-dichl oro-4-hydroxymnet hyl phenyl ) - 4- ( 3- hydroxyphenyl) 5-(2-[2, 3-
di hydr oxypr opyl - am no] pyri m di n- 4- yI12€+F+|n1dazole (H5.3.5) Ms: M= 502.4
(APl +) 5 Exanple H6.1.1

2- (2, 6-di chl or ophenyl) - 4- ( 3- met hoxynet hoxyphenyl ) - 5- (2- [ 3- hydr oxypr opyl -

anm no] pyr g HbRfs g) N—H—|n1dazole (H6.1.1) An analogous reaction to that

descri bed 1, but startin 1in 83%
“yield, m ﬁraC)réﬂz,Qﬂiz@low Wsafomme%h’heﬂé? ;,{3 Wﬂm%%ﬂg%sg Iﬁz*”‘LH NMVR (250
MHz, CDClaihdﬁa éﬁﬂaﬁmolgﬁl )-N6HEid&bolel#15.85H pyrimi dine), 8.22
(d, 1H, 6H—pyr|m ne),12.9 (s NH). 13C-NMR (62.9 MHz . D6-DMBO : 6 =
32.1 (C2"), 55.5 (OCH3), 58.6 (CHZG—i), 93.8 (OCH20O). 15 Exanple H6.1.2
2-(2,6-di pg:M @cﬁlﬂ&ﬂ){h}‘}-ﬂ}(& nmet hoxynet hoxyphenyl ) -5-(2- [ 2-
hydr oxyet hyl am no] pyri mi di n-4-yl)-NHim dazole (H6.1.2) An anal ogous
reaction to that described in exanple H1.1.1, but starting with G.1 and
2- arfi noet ExsmpledlablHe. 1.2 in 45%yield 20 MS: M= 486 (APl+) Exanple

. H6. 1.3 2-090%: &t}ﬂ&!@h@ ?-ﬂ&(b)m&hﬁ:%rrﬁ@h&b@p}i&%ﬂ)”ls -F[M?Bi'dxyﬁrob?k

- L3 met hoxyproq 0 ?NHUumdazofe eﬁﬁ i\li)H-l m dazol e (H6. 1

An analogous reaction to that described in example H1.1.1, but starting with G6.1
gave H6.1.1 in 83% yield, m.p. 160-162°C.

10 MS: M = 500 (ESI+), M = 498 (ESI-).

'H-NMR (250 MHz, CDCl): & = 5.20 (s, 2H, OCH;0), 6.63 (d, 1H, 5-H-
pyrimidine), 8.22 (d, 1H, 6-H-pyrimidine), 12.9 (s, 1H, NH).

BC.NMR (62.9 MHz, De-DMSO): § = 32.1 (C-2°), 55.5 (OCH3), 58.6 (CH>OH),
93.8 (OCH,0).

15 Example H6.1.2
2-(2,6-dichlorophenyl}-4-(3-methoxymethoxyphenyl)-5-(2-[2-
hydroxyethylamino]pyrimidin-4-yl)-N-H-imidazole (16.1.2)

. -An analogous reaction to that described in example H1.1.1, but starting with G6.1
and 2-aminoethanol gave H6.1.2 in 45% yield

20 __M,_S: M = 486 (API+)
Example H6.1.3
2-(2,6-dichlorophenyl)-4-(3-methoxymethoxyphenyl)-5-(2-[3-methoxypropyl-

*  amino]pyrimidin-4-y}-N-H-imidazole (H6.1.3)

An analogous reaction to that described in example H1.1.1, but starting with G6.1
25 and 3-methoxy-propylamine gave H6.1.3 in 43% yield




An anal ogous reaction to that described in exanple Hl. 1.17, O&oberg086t i ng
wth G&.1 25 and 3-net hoxy-propyl am ne gave H6.1.3 in 43‘Vﬂ%/| eld 17 Cctober
2006 WHYQ8¥EBTB26 PCT/ EP03/ 03969 -127 MS: M = 514 (APIPCI/ERSYEA3RY e HE. 1. 4
2- (2, 6-di chl or ophenyl ) - 4- ( 3- met hoxynet hoxyphenyl ) - 5- (2- [ 2- met hoxyet hyl -
amr-o] PYl'imdin-4-Y1'NHimdazolgjgH6.1.4) 5 An anal ogous reaction to
that described in exanple H1.1.1, but starting with G.1 and

2- met hoxyet hyl am ne gave H6.1.4 in 47%yield Ms: M= 500 (APl +) Exanple
H6. 1.5 (m@eM=25(L(LP1d)chl or ophenyl) - 4-(3- met hoxymet hoxyphenyl )-5- (2- [3
10 hydr oxybutyl -am no] pyri m di n-4-yl -N-Him dazole (H6.1.5) An anal ogous
reaction to that described in exanple H1.1.1, but starting wwth G.1 and
3- hydr oxyExsmyplabiéided gave H6. 1.5 in 13%yield M5: M= 514 (APl +) Exanple

H6.1.6 1 - 1)-4- thoxyphenyl)-5-(2-[2-methoxyethyl-

(rac)-2- ?5(%6 %b%?ropg ) (E oxyme 0ox rr%t h)ox;(/pLenyI xg % [ 2, 3-

di hydroxyfp'rl Pyritni ]4 i m dazol e (H6 1. 6) An anal ogous
reaction to that described in exanple H1 1.1, but startlng with 6.1 and

2 3 d| hydr oxypr opyl am ne i n 780 PI+) 20
ol o HOD EHBOBYsI SRt P i i 4 fl?ﬁ?}naxw KL s pib gl 1,

_ [2 (2 di nmdwhmﬁamemglahyﬁe)gaheﬁéﬂhyinaﬂfﬁ%]ﬁp yrim di n-4- yI )-N-Hi m dazol e .

(H6.1.7) An anal ogous reaction‘to that described in exanple 111.1.1, but

starting wth G.1 and 2-(2-dinethylaninoethyl)thioethylam ne gave H6. 1.7

in 55% yi MSyM = 500 (API+)

Example H6.1.5
(rac)-2-(2,6-dichlorophenyl)-4-(3-methoxymethoxyphenyl)-5-(2-[3-
10 - hydroxybutyl-amino]pyrimidin-4-yl-N-H-imidazole (H6.1.5)

An analogous reaction to that described in example H1.1.1, but starting with G6.1
and 3-hydroxybutylamine gave H6.1.5 in 13% yield

MS: M =514 (API+)

Example H6.1.6
15 (rac)—2-(2,6-diclﬂorophenyl)-4~(3-meﬂ10xymethoxyphenyl)-5-(2—[2,3-
dihydroxypropyl-amino]-pyrimidin-4-yl-N-H-imidazole (H6.1.6)

An analogous reaction to that described in example H1.1.1, but starting with G6.1
and 2,3-dihydroxypropylamine gave H6.1.6 in 78% yield

MS: M =516 (API+)
20 Example H6.1.7
2-(2,6-dichlorophenyl)-4-(3-methoxymethoxyphenyl)-5-(2-[2-(2-dimethylamino-

ethyl)thioethylamino]-pyrimidin-4-yl)-N-H-imidazole (H6.1.7)

An analogous reaction to-that described in example H1.1.1, but starting with G6.1
and 2-(2-dimethylaminoethyl)thioethylamine gave H6.1.7 in 55% yield

25  MS:M = 573 (ESI+), M =571 (ESI-).




25 Ms: M= 573 (ESI+), M= 571(ESI-). 17 Cctober 2006 WY 03(c0& 1126

PCT/ EPO3/ 03969 -128 'H NWR (250 MHz, CDC13): S = 2.23 (s, 6H, NCH3), _
2. 45- 2. AFO(0ame8M24H, S(CH2)2N), 2.82 (t, 2H, CH2S), 3.50 PCETEBBR/03WZH3), 3.68
(g, 2H, CH2-NH), 5.22 (s, 2H, OCHZO)15 54 (t, 1H, NH), 6.86 (d, 1H,
5-Hpyrimdine), 7.05 (m 1H, Ar- 7.3-7.5 (m 6H, Ar-H), 8.12 (d, 1H,
6- Hpyrimdine), 10.5 (br, 1H, NH) “8285anpl e 116.1.8

2- (2, 6-di chl orophenyl) - 4-(3-net hoxynet hoxyphenyl ) - 5- ( 2- [2-(2 di met hyl am no-

t hyl )t hi i NQl~ DY FiyA 4 | : |
Fenst) on CHAR ST AR EDBIL 2 Yab: B Bl INERRR! 246205 fm ki £ AN01 09008
2- ( 2- di meSHGHaENh 2Ky (2H; KiHS), %Mgavbsﬁé (2, 261,iGHs 582&5 10 MS: M =

567 (ES! <y B 2% SFRL L N a%e(aéagpg Fgg@g?? Zé(sa( ,)Jl%if(}g)-,l%gt(ezf,ZH

cH2s), 3.4 ?é(msﬂi@ﬁg:)gl%('gsé d{Pmmi oH, OCH2O), 5. 26
(t, 111, NH), 6.84 (d, 1H, 5-H pyrimdine), 7.05 (m 1H Ar-H), 7.3-7.5

(m 6H A (d, 1H, 6-H 15 pyrimdine), 10.8 (br, 1H NH . Exanple
(m S5 At 80P

-2| (2, ﬁ-;ﬂ. Qfm;ﬂ‘dlplﬂex_'qﬁ_h)ﬂ_ﬂd)-@-C{Sﬂnethoxygmehhwpﬁphﬂ)’ri}’r(?-[5-—(% zlirpgﬂwhnfmm i n-4-
yl)ethy agy){}pﬁgy@wgﬁﬁlg@éﬁﬁé&d}h—& mNdﬁZ.HL&zGﬂeJ( frsl.§) An anal ogous

reaction I'n exanple HIL. but starting with G6.1 20
and 4-(2-am noet hyl ) norphol i ne gave 116. 1. 9 in 91% vyield M5: M= 555

(APL+), 53 dndfigods rebtiimPoahiiodeberikddin e&gmﬁhe(ﬂpml Ot with-G6.1

§/I3) B?E)B??y{’r?%g? %’E‘F&‘?ﬂyﬂ%‘ 51(“5 L’Jqﬁ_félﬁn??m?@g%‘feﬁ? 8ino9%yield Ay anal ogous

reaction to that described in exanple H1.1.1, but starting with G5.
' 10 MS: M = 587 (ESI+), M = 585 (ESI-).

'H-NMR (250 MHz, CDCl5): § = 1.95 {quintett, 2H, C-CH>-C), 2.21 {s, 6H,

NCH,), 2.4-2.7 (m, 4 H, S(CH>);N), 2.65 (t, 2H, CH,S), 3.48 (s, 3H, OCH3), 3.58

(q, 2H, NH-CH,), 5.20 (s, 2H, OCH;0), 5.26 (t, 1H, NH), 6.84 (d, 1H, 5-H-

pyrimidine), 7.05 (m, 1H, Ar-H), 7.3-7.5 (m, 6H, Ar-H), 8.08 (d, 1H, 6-H-
15 pyrimidine), 10.8 (br, 1H, NH).

Example H6.1.9
2-(2,6-dichlorophenyl)-4-(3-methoxymethoxyphenyl)-5-(2-[2-(morpholin-4-
. yl)ethylamino]-pyrimidin-4-yl)-N-H-imidazole (H6.1.9)

An analogous reaction to that described in example H1.1.1, but starting with G6.1
20 and 4-(2-aminoethyl)morpholine gave H6.1.9 in 91% yield

MS: M = 555 (API+), 553 (API-)

Example H6,1.10
2-(2,6-dichlorophenyl}-4-(3-methoxymethoxyphenyl)-5-(2-[3- (morphohn—
yl)propylamino]-pyrimidin-4-yl)-N-H-imidazole (H6.1.10)

25 - An analogous reaction to that described in example H1.1.1, but startmg with G6.1
- and 4-(3-aminopropyl)morpholine gave H6.1.10 in 50% yleld

MS: M = 569 (API+), 567 (API-)




and 4-(3-am nopropyl ) norpholine gave H6.1.10 in 90% yi el 17 08obdv1260669

(APl +), 567 (API-) 17 Cctober 2006 WD 03/087026 PCT/EP03/03969 -129

Exanpl e Wi6.03/087026 2- ( 2, 6- di chl or ophenyl ) - 4- ( 3- net hoxynet hXE/BHSA§I6P - 5-  (2- [
3-(N- net hyl pi perazi n-1-yl) propyl am no] - pyri m di n-4-yl)-N Him dazol e
(H6.1.11) An anal ogous reaction to that described in exanple HL. 1.1, but
starting with G6.1 5 and 1-(3-am noptopyl)-4-net hyl pi perazi ne gave H6. 1. 11
in 86%yield M5 M= 582 (API+), 580 (API-) Exanple H6.1.12 :

2- (2, 6-di gbl prRehenyl ) - 4- (3- met hoxynet hoxyphenyl') -5-(2- [ 2-
(2-dimeth 10- € oxyi'et hyl am no] -pyrjmdi n-4-il -N-H-i m dazol e
(H6. 1. 12) 24@6ndichipeapbgpyli-4r(@aetherrmesheyrhenylls 33 h&dNr n exanple HL. 1.1, but

starting Wiekivisierhzinagl Tadhii @;ﬂﬁﬁiﬂl@— - Noblsindddzgled Hi6rici 1yave H6. 1. 12
in 86%yvyi eleg?y%?r K;In= gggrﬁPl -:i)qﬁt 55 (API Wf Exanpl e H6. 1. 13

2- (2, 6-di chl orophenyl) - 4- ( 3- met hoxynet hoxyphenyl ) -5-(2-[2-(2-nor pholin-4 15
-yl et hoxy) anhyhlsgomoieaqrion toi tatndederiell -itdlekample dElzbl byt stadting #8h G&AL anal ogous

505 M SRS PPy g, v Gt e
599 (APl +), 597 (API-) Exanple H6.2.1 20 -

2-(2, 6-di a4 0f 2542 Mﬁlr.ggyg@ggpﬂ)) - 4- ( 3- met hoxynet hoxyphenyl ) -5-(2-[ 3-
hydr oxypr opyl - am no] pyri m din-4-yl)-NHim dazole (H6.2.1) An anal ogous
reaction to that described in exanple H1.1.1, but starting with G6.2 gave

H6. 2. 1 i nE4afiplyig.di2 M5: M = 516 (APl +)
' 2-(256-dichlorophenyl)-4-(3-meﬂ10xymeﬂloxyphenyl)75-(2-[2-(2-dimethylamino-
ethoxy)ethylamino]-pyrimidin-4-yl)-N-H-imidazole (16.1.12)

10 An analogous reaction to that described in example H1.1.1, but starting with G6.1
: and 2-(2-dimethylamino-ethoxy)ethylamine gave H6.1.12 in 86% yield.

MS: M = 557 (API+), 555 (API-)

Example H6.1.13
: 2-(2,6-dichlorophenyl)-4-(3-methoxymethoxyphenyl)-5-(2-[2-(2-morpholin-4-
15 ylethoxy)ethylamino]-pyrimidin-4-yl)-N-H-imidazole (H6.1.13)

An analogous reaction to that described in example H1.1.1, but starting with G6.1
and 2-(2-morpholin-4-yl-ethoxy)ethylamine gave H6.1.13 in 79% yield.

MS: M =599 (API+), 597 (API-)

Example H6.2.1
20 - 2-(2,6-dichloro-4-hydroxyphenyl)-4-(3-methoxymethoxyphenyl)-5-(2-[3-
hydroxypropyl-amino]pyrimidin-4-yl)-N-H-imidazole (H6.2.1)

An analogous reaction to that described in example H1.1.1, but starting with G6.2
gave H6.2.1 in 43% yield. |

MS: M =516 (API+)




17 Cctober 2006 WO 03/087026 PCT/ EP03/ 03969 -130 Exanpl®O#6ba. 2006

2- (2, 6-di chl oro-4- hydr oxyphenyl ) - 4- ( 3- net hoxynet hoxyphenyl ) -5-(2-] 2-

hydr oxyevdags/asroaso] pyri mi di n-4-yl)-N-H i nmidazol e (116. 2. DCTAEPEM8gous
reaction to that described in exanple 111.1.1, but starting with G5.2 5
and 2-am noet hanol gave H6.2.2 in 670/§0yi eld Ms: M= 502 (APl +) Exanple
H6.2.3 - 130~

2- (2, 6-di chl or o- 4- hydr oxyphenyl ) - 4- ( 3- net hoxynet hoxyphenyl ) - 5- (2-[ 3-

met hoxyprﬁgél -;a[ﬂ' g& pyrimdin-4-yl - N— H i m dazole (H6.2.3) 10 An anal ogous
reaction cribed in exanple H1.1.1, but startln[%with &.2 and
3- net hoxyMM;dxdﬁom-@ad@x%@lYB -4-(3-s@thopymethowrphemyl-5802¢ AP +) Exanpl e

H6. 2.4 2p fh,gy QX Pegy iddzolSyei. bpxymet hoxyphenyl ) - 5- (2-[ 2
15 met hoxy thy an’nﬁ ipyP cfgﬁ ?IP N-H 1 m dazol e }()116 2.4) An anal ogous

reaction to that described in exarrple H1.1.1, but starting with G5.2 and

aemzt hoxyﬂh%mgbﬁserem toGha: deséribed Afoeyarapld H/BL. 1Mt stating with 6.2 Exanpl e

(rad- 2- (?‘%2dPHH?%%’%‘OAg%‘S?&?%%Hh@r@Y}d% (3- et hoxyret hoxypheny! ) -5- (2-[ 2, 3
- di hydroxypropyl ami no] - pyri m di n-4-yl-N-Himdazol e (116.2.5) An anal ogous
reaction fvaM‘ tsog? ihbed in exanple Hl1.1.1, but starting vmth .2 and
2, 3-di hydroxypr 6pylram r‘}e gave H6.2.5 in 57%yield Ms: M= 532 (APl +) 17

Oct ober 2006 WO 03/087026 PCT/ EPO3/ 03969

Example H6.2.3
- 2-(2,6-dichloro-4-hydroxyphenyl)-4-(3-methoxymethoxyphenyl)-5-(2-[3-
methoxypropyl-amino]pyrimidin-4-yl-N-H-imidazole (H6.2.3)

10 An analogous reaction to that described in example H1.1.1, but starting with G6.2
and 3-methoxypropylamine gave H6.2.3 in 65% yield

MS: M = 530 (API+)

Example H6.2.4
: 2- (2,6-dichloro-4—hydroxyphenyl)—4-,(3-methoxymethoxyphenyl)~5-(2—[2—
15 - methoxyethylamino]pyrimidin-4-yl-N-H-imidazole (H6.2.4)

An analogous reaction to that described in example H1.1.1, but starting with G6.2
and 2-methoxyethylamine gave H6.2.4 in 67% yield

MS: M = 516 (API+)

Example H6.2.5
.20 _ (rac)-2-(2,6-dichloro-4-hydroXyphenyI)—4—(3—methoxymethoxyphenyl)_-5-(2- [2,3-
dihydroxypropylamino]-pyrimidin-4-yi-N-H-imidazole (H6.2.5)

~ An analogous reaction to that described in example H1.1.1, but starting with G6.2
and 2,3-dihydroxypropylamine gave H6.2.5 in 57% yield

MS: M = 532 (API+)




-131 Exanple H6.3.1 17 October 2006
2- (2, 6-di chl oro-4- hydr oxynet hyl phenyl ) - 4- ( 3- et hoxynet hoxyphenyl ) -5- (2-[ 3-
hydr oxypwopybsmieno] pyri m di n-4-yl)-N-Hinmi dazol e (H6. 3. HCTAPEENHgous
reaction to that described in exanple H1.1.1, but starting with G&6.3 5
gave H6.3.1 in 4%yield. M5 M= 530 (APlI+) Exanple H6.3.2
2- (2, 6-di chl oro-4- hydr oxynet hyl phen"y][ -4- ( 3- met hoxynet hoxyphenyl ) -5-(2-[ 2-
hydr oxyet hyl - am no] pyri m di n-4-yl)-N-H i m dazole (H6.3.2) 10 An anal ogous
reaction o th]% 6d§§cribed in exanple HL. 1.1, but starting with G5.3 and
2- am noet /e H6.3.2 in 9%vyield. M5 M= 516 (APl +i, E>rt nple H6.3.3
- 2-(2, 6- di eH{R6rdichloteytthpdapmamethylphenyl) - @-rethapmeshorrphargly pé: 31 )-5-(2- [ 3
15 net hoxKg&@mrbgﬁmglowmﬁq;ﬂ)_ﬁ.%ﬂdmam,13) (H6.3.3) An anal ogous
esc

reaction t ribed in exanple H1.1.1, but starting wwth G.3 and

3- met hoxy- propyl am ne gave H6.3.3 in 8%yield. Ms: M= 544 (APl +) Exanple
-H6. 3. 4 20An analogous reaction to that described in example H1.1.1, but starting with G6.3

2- (2, 6-dichl = 4- hydr oxynet hyl phenyl ) - 4- ( 3- met hoxynet hoxyphenyl ) - 5- (2-[ 2-
met Hoxyet ﬁweﬁé‘)ﬁ'ibr]‘%g'ry? "di n-4-yl -N-Hi mdazol e (H6.3.4) An anal ogous
reaction to that described in exanple H1.1.1, but starting with G5.3 and

2- met hoxy L an} ve H6.3.4 in 4%yield.. M5 M= 530 (APl +) 17 Cctober
2006 WO %%7§%ﬁ%&%?EPOSI 03969 -132 Exanple H6.3.5

Example H6.3.2

2-(2,6-dichloro-4-hydroxymethylphenyl)-4-(3-methoxymethoxyphenyl)-5-(2-[2-
hydroxyethyl-amino]pyrimidin-4-yl)-N-H-imidazole (H6.3.2)

- .10 - An analogous reaction to that described in example H1.1.1, but starting with G6.3
and 2-aminoethanol gave H6.3.2 in 9% yield.

MS: M = 516 (API+)

Example H6.3.3 _
, 2-(2,6-dichloro-4-hydroxymethylphenyl)-4-(3-methoxymethoxyphenyl)-5-(2-[3-
15 methoxypropyl-amino]pyrimidin-4-yl-N-H-imidazole (H6.3.3)

An analogous reaction to that described in example H1.1.1, but starting with G6.3
- and 3-methoxy-propylamine gave Hé6.3.3 in 8% yield.

MS: M = 544 (API+)

Example H6.3.4
- 20 2-(2,6-dichloro-4-hydroxymethylphenyl)-4-(3-methoxymethoxyphenyl)-5-(2-(2-
. methoxyethyl-amino]pyrimidin-4-yl-N-H-imidazole (H6.3.4)

An analogous reaction to that described in example H1.1.1, but starting with G6.3
and 2-methoxy-ethylamine gave H6.3.4 in 4% yield. |

MS: M =530 (API+)




(rac)-2-(2, 6-dichl oro-4-hydroxynet hyl phenyl) - 4- ( 3- met hoxynettobesr\zobenyl ) - 5-
(2-[2, 3-di hydroxypropyl -am no] -pyri mdin-4-yl-NHimdazole (H6.3.5) An
anal ogoE00®e870260n to t hat described in exanple H1. 1.1, RACHERBAIIPng with
&.3 5 and 2, 3-di hydroxypropyl am ne gave H6.3.5 in 7%yield. M5 M= 546
(APl +) Exanple H6.4.1 -132 -

2- (2, 6-dichloro-4-[2-hydroxyet hoxy] phenyl ) - 4- ( 3- met hoxynet hoxyphenyl ) - 5- ( 2-
[ 3- hydr oxypropyl -am no] pyri m di n-4-yl)-N-Himdazol e(H6.4.1) 10 An

anal ogous gkgaeleifg3.50 that described in exanple HL.I.l, but starting with
0 i - =

: g(g 693;/‘ ﬁqcE—?—iZ,Q:Jiaxlc?rz){3-¥§go%m|£ylpl}4enyl?§g%3flﬁa\fdxggyme g)%lhgny%%fl 2

- [ 2- hydr oxyB{hexdiHlydexyptdpyl-afiinofeprintdin tyb Ny Hhimigdajol SHE3.51 5

[ 2- hydr oxyet hyl -am no] pyri m di n-4-yl)-NHim dazole (H6.4.2) An anal ogous

reaction to that described in exanple H1.1.1, but starting wwth G.5 and

~ 2- ani noet Hanwialogaverergion @ that deesilydddh gxample HA.E15ag stasting yithixahpl e H6. 4. 3
20 d; ; s 704 Vi

2 (2 6- di S B Ly rgopropylamine gave HE 2.2 i 790 Vil et hoxymet hoxyphenyl ) - 5- ( 2-
[ 3- met hoxypr opyl -am no] pyri m di n-4-yl -N-Hi m dazol e (H6.4.3) An anal ogous
reaction tMs:Matsagdeserilbed in exanple Hl. 1.1, but starting with G5.5 and
3- met hoxy- propyl am ne gave H6.4.3 in 65%vyield. Ms: M= 574 (APl +) 17

Cct ober 2006 WO 03/087026 PCT/ EP03/03969  -133 Exanple H6.4.4

2- (2, 6-di ErhrapleHb.4.2- hydr oxyet hoxy] phenyl ) - 4- ( 3- net hoxymet hoxyphenyl ) - 5- ( 2-

[ 2- met hoxyeb iydicidBi ol 2 21 abx g dodphedyn - (I Aty e &y fhébi)-5- (2-

[3-hydroxypropyl-amino] pyrimidin-4-yl)-N-H-imidazole (H6.4.1)

10 An analogous reaction to that described in example H1.1.1, but starting with G6.5
gave H6.4.1 in 57% yield.

MS: M = 560 (API+)

Example H6.4.2
- 2-(2,6-dichloro-4-[2-hydroxyethoxy]phenyl)-4-(3-methoxymethoxyphenyl)-5-(2-
.15 - [2-hydroxyethyl-amino]pyrimidin-4-yl)-N-H-imidazole (H6.4.2)

- An analogous reaction to that described in example H1.1.1, but starting with G6.5
- and 2-aminoethanol gave H6.4.2 in 48% yield.

MS: M = 546 (API+)
Exampie H6.4.3
20 2-(2,6-dichloro-4-[2-hydroxyethoxy]phenyl)-4-(3-methoxymethoxyphenyl)-5-(2-

[3-methoxypropyl-amino] pyrimidin-4-yl-N-H-imidazole (H6.4.3)

An analogous reaction to that described in example H1.1.1, but starting with G6.5
and 3-methoxy-propylamine gave H6.4.3 in 65% yield.

MS: M = 574 (API+)




An anal ogous reaction to that described in exanple Hl. 1. {7 ObberStoast i ng
wth &.5 5 and 2-net hoxy-ethylam ne gave H6.4.4 in 59%vyield. M5 M= 560
(APl +) ‘EQaspsm2d16. 4. 5 _ PCT/EP03/03969
2-(2,6-(fichloro-4-[2-hydroxyet hoxy] phenyl) - 4- (3- net hoxynet hoxyphenyl ) -5-(2
- [ 2, 3-di hydr oxypropyl -am no] - pyrim iiajsn-4-yl -N-Himdazole (H6.4.5) 10
Example H6.5.1 2-(2,6-dichloro-4- -~ B

[ car boxymet hoxy] phenyl ) - 4- ( 3- net hoxymet hoxyphenyl ) - 5- (2-

[ 3- hydr oxpgggﬁéhéﬂno] pyrimdin-4-yl)-NHimdazole (H6.5.1) An anal ogous
reaction ¥)Scribed in exanple H1.1.1, but starting with G6.6 gave
H6.5.1 i nZﬁmqwldpm-ﬂ%-hmpmthmsmhmbr4+-)(3-rrE£1mwm§ﬂ1%YBhezlYil)m'5‘(2' °
2-(2, 6-di sx¥ethy EahRRlpyBhidmodrne siiniddzdle (s apxy net hoxyphenyl') - 5- ( 2-
[ 2- hydr ox;ﬁ%i‘%&?’- ?nthko] pyrimdin-4-yl)-NHim dafzol e ?HG. 5.2) An anal ogous
reaction to that described in exanple H1.1.1, but starting with G.6 20
-and '2- ani paeiniRgols gastipnHe. thatdeseribed%n eikehple H/B1.1\ut s&@tng withG6.5 Exanpl e

? 3. et hg%é‘%%?_ dé?ﬁgl 3%@?1?@%%{9é’éﬁﬁiﬂ%§% pbany!) - 4-

[ 3- met hoxypropyl -am no] pyri m di n-4-yl-N-Himdazole (H6.5.3) 25 An

anal ogous)fEafLisgh (Aphl)hat described in exanple HLl:1.1, but starting with
G6.6 and 3-net hoxy- propyl am ne gave H6.6.3 in 24%yield. 17 Cctober 2006
WO 03/ 087026 PCT/ EPO3/03969 -134 Ms: M = 588 (APl +) Exanple H6.5.4

2- (2, 6- di gMihgletid.£8" boxynet hoxy] phenyl ) - 4- (3- met hoxymet hoxyphenyl ) - 5- ( 2-
2-(2,6-dichloro-4-[2-hydroxyethoxy]phenyl)-4-(3-methoxymethoxyphenyl)-5-(2-
[2,3-dihydroxypropyl-amino)]-pyrimidin-4-yl-N-H-imidazole (H6.4.5)

10 Example H6.5.1
2-(2,6-dichloro-4-[carboxymethoxy]phenyl)-4-(3-methoxymethoxyphenyl)-5-(2-
[3-hydroxypropyl-amino]pyrimidin-4-yl)-N-H-imidazole (H6.5.1)

An analogous reaction to that described in example H1.1.1, but starting with G6.6
gave H6.5.1 in 65% yield. ‘

15 MS: M = 574 (API+)
Example H6.5.2 .
2-(2,6-dichloro-4-[carboxymethoxylphenyl)-4-(3-methoxymethoxyphenyl)-5-(2-

[2-hydroxyethyl-amino]pyrimidin-4-yl)-N-H-imidazole (H6.5.2)

An analogous reaction to that described in example H1.1.1, but starting with G6.6
20 ‘and 2-aminoethanol gave H6.5.2 in 70% yield.

MS: M = 560 (API+)
Example H6.5.3

2-(2,6-dichloro-4-[carboxymethoxy]phenyl)-4-(3-methoxymethoxyphenyl)-5-(2-
[3-methoxypropyl-amino]pyrimidin—4-y1—N-H-imidazole (H6.5.3)

25 An analogous reaction to that described in example H1.1.1, but starting with G6.6
and 3-methoxy-propylamine gave H6.6.3 in 24% yield.




[ 2- met hoxyet hyl -am no] pyri m di n-4-yl -N-H i m dazol e ( H6. 374)pctdbefi20Bal ogous
reaction to that described in exanple H1.1.1, but starting wwth G.6 and
2- met hoxye et/ybzari ne gave H6.5.4 in 61%yield. Ms: M= PA/ERPOIN? Exans
H6.5.5 (rac)-2- (2,6-dichloro-4- [carboxynethoxy]

phenyl) - 4- ( 3- net hoxynet hoxyphenyl ) - f&%

5-(2-[2, 3-di hydr oxypropyl - am no] - pyr ‘din-4-yl-N-Himdazole (H6.3.5)
Exanple H6.6.1 2-(2,6-dichloro-4-(2,2-dinethyl -]

1, 3] - di oxplane-4.x¥h oxy) phenyl ) - 4- (3- net hoxynet hoxyphenyl ) - 5- ( 2-

[ 3- hydrox%@ﬁ?#’géﬁ%? pyrimdin-4-yl)-NH imdazole (H6.6.1) 15 Exanple
H6.6.2 2-(2,6-dichloro-4-(2,2-dinethyl-|

1, 3] - di ox Hedpet hoxy) phenyl ) - 4- (3- net hoxynmet hoxyphenyl ) - 5- ( 2-
e a8 % .eé,ﬁfdh- T Y BN by a3 B SRS oyt 5- (1 AP ©
. 2-(2, 6- di ghirtiergethl-@niholptriyidin-1,y3IN-H-onidhznde(H6. 34 et hoxy) phenyl ) - 4- ( 3-
- met hoxy- net hoxyphenyl ) - 5- (2-[ 3- met hoxypropyl -am no] pyrimdin-4-yl)-NH
i m dazole (H6.6.3) Exanple H6.6.4 2-(2,6-dichloro-4-(2,2-di [Et(?é/l -
- [1, 3 - di 0Anl ankgdusteasidnaethphdessribedn egampls H1.1.1, but starting wi .6

| et hoxy- X ilRmime dade FBISNOXYEbAWYEIAM no] pyri m di n-4-yl)-N-H

i m dazol g%a&%%w&&%o%gf 2006 WO @087026 PCT/ EPO3/ 03969 -135
Exanpl e H6.6.5 2-(2, 6-dichloro-4-(2, 2-di met hyl - [
1, 3] - di oxpiaine=57x I ARLhoXY) phenyl) - 4- ( 3- _ o
met hoxy- met hoxyphenyl ) - 5- (2-[ 2, 3- di hydr oxypropyl -am no] pyrinidin-4-yl)-N

Example H6.5.5
- (rac)-z-(2,6-dichloro-4-[carboxy‘methoxy]phenyl)-4-(3-methoxymethoxyphcnyl)-
10 5-(2-{2,3-dihydroxypropyl-amino]-pyrimidin-4-yl-N-H-imidazole (H6.3.5)

Example H6.6.1
2-(2,6-dichloro-4-(2,2-dimethyl-[1,3] -dioxolane-4-ylmethoxy)phenyl)-4-(3-

methoxymethoxyphenyl)-5-(2- [3-hydroxypropyl-amino]pyrimidin-4-yl)-N-H-
imidazole (H6.6.1)

15 Example H6.6.2
2-(2,6-dichloro-4-(2,2-dimethyl-{1,3] -dioxolane-4-ylmethoxy)phenyl)-4-(3-

-methoxymethoxyphenyl)-5-(2- [2-hydroxyethyl-amino]pyrimidin-4-y})-N-H-
imidazole (H6.6.2)

Example H6.6.3

20 2-(2,6-dichloro—4—(2,2-di1hethyl—[1,3]-dioxolane-4—y1methoxy)phenyl)-4-(3-
. methoxy—methoxyphenyl)-S-(Z-[3-methoxypropyl—amino]pyrimidin~4-y1)—N-H— |
imidazole (H6.6.3)

Example H6.6.4

2-(2,6-dichloro-4-(2,2-dimethyl-[1 ,3]-dioxolane-4-ylmethoxy)phenyl)-4-(3-
25 methoxy-methoxyphenyl)-5-(2- [2-methoxyethylamino]pyrimidin-4-yl)-N-H-.

imidazole (H6.6.4) '




H-| m dazole (H6.6.5) 5 Exanple H6.7.1 17 October 2006
2-(2,6-dichloro-4-(2, 3- dlhydroxypropoxy)phenyl) 4- (3- met hoxynet hoxyphenyl ) -
5- ( 2- [ 3-WQ@s/0892 opy! - ami no] pyri m di n-4-yl)-N H i m dazol RCY/ER3P3%Y Exanpl e
H6. 7.2

2- (2, 6-di chl oro-4-(2, 3-di hydr oxypr op ]O@gy)phenyl) 4- ( 3- met hoxynet hoxyphenyl ) -
10 5-(2-[2- hydroxyet hyl -am no] pyri m 4-yl)-N-Himdazole (H6.7.2)
Exanple H6.7.3

2-(2, 6- dlﬁh| 101—1%6(3 3-di hydr oxypr opoxy)phenyl) 4- ( 3- met hoxynet hoxyphenyl ) -
5-(2-[3 n-e’f%@zvmpy amno&rlmdln yl) - I—l-lmdazolegH673) Exanpl e
H6. 7. 4 152 (2,6-dichloro-4-(2,2-dimethyl-{1,3] d10xolane-4-ylmethoxy)phenyl)-4- 3-

2-(2, 6- Wﬁeﬁ%@h@ﬁ grexy E&Hﬁiﬁi 8pyllatmifio]] afracynmyhoxyphenyl ) -
5-(2- [2 rret h m n’grpy(rf{m‘@dl w} REIH-I m dazol e (H6.7.4) Exanple
H6.7.5 H-imi azoe

2-(2,6-dichloro-4-(2, 3- dlhydroxypropoxy)phenyl) 4- ( 3- met hoxynet hoxyphenyl ) -
5- (%p[z 3:di h d x)y ropyl am no] pyrim din-4-yl)-NHimdazole (H6.7.5) 20
Exa - , 6- di chl oro-4- (di net hyl phoshi noyhnet hox )phenyl) 4-( 3-
met ho xyrrez—lﬁz;ﬁ-ﬁnd:iémml-q -(253-dihydroxyphooy)phenylby (3smethoxgmeshe B4 -yl ) - N H
i m dazol e ?ﬁ;@%ﬁgﬁr%% NolikadazdR 86 2Pd |n exanpl e
H1.1.1, b%'gf'? ﬁ?%@mﬁ gavgm)HG 8.1 l\% F‘:E(/I = 6‘(?6 (APl +) Exanpl e
H6.8.2. 2-(2,6-dichloro-4-(di met hyl phoshi noyl met hoxy) phenyl ) - 4 (3-

met hoxyneg?_i?@mrwj) 5-(2-[2- hydroxyet hyl am no] pyri m di n-4-yl)-NH
1mdazole 2- {' -dlCh% ro- 4—(2%218%%1‘0}:%%9(%0}(\{’}) hgr?i’}/rl?ﬁ Q?xgetﬁ%&ﬁg’m%ﬁ%%ﬁ) - 136

10 5-(2-[2-hydroxyethyl-amino]pyrimidin-4-yl)-N-H-imidazole (H6.7.2)

Example H6.7.3
2-(2,6-dichloro-4-(2,3-dihydroxypropoxy)phenyl)-4-(3-methoxymethoxyphenyl)-
5-(2-[3-methoxypropyl-amino]pyrimidin-4-yl)-N-H-imidazole (H6.7.3)

Example H6.7.4
15 2-(2,6-dichloro-4-(2,3-dihydroxypropoxy)phenyl)-4-(3-methoxymethoxyphenyl)-
5-(2-[2-methoxyethyl-amino]}pyrimidin-4-yl)-N-H-imidazole (H6.7.4)

Example H6.7.5
2-(2,6-dichloro-4-(2,3-dihydroxypropoxy)phenyl)-4-(3-methoxymethoxyphenyl)-
5-(2-[2,3-dihydroxypropylamino] pyrimidin-4-yl)-N-H-imidazole (H6.7.5)

20 Example H6.8.1
2-(2,6-dichloro-4-(dimethylphoshinoylmethoxy)phenyl)-4-(3-
methoxymethoxyphenyl)-5-(2-[3-hydroxypropyl-amino]pyrimidin-4-yl)-N-H-
imidazole (H6.8.1)

An analogous reaction to that described in example H1.1.1, but starting with G6.9
25 gave H6.8.1 MS: M = 606 (API+)

xample H6.8.2
2- (2 6-dichloro-4-{dimethylphoshinoylmethoxy)phenyl)-4-(3-

methoxymethoxyphenyl)-5-(2-[2-hydroxyethylamino]pyrimidin-4-yl)- N-H-
" imidazole (H6.8.2)




Exanpl e H6.8.3 2-(2,6-dichloro-4-(di met hyl phoshi noyhnet tyogstpidenys ) - 4- ( 3-
nmet hoxynmet hoxyphenyl )-5-(2- [ 3-nethoxypropylam no] pyrimdin-4-yl)-NH

i m dazolwo(b6878263) 5 Exanple H6.8. 4 _ PCT/EP03/03969

2- (2, 6-di chl oro- 4- (di net hyl phoshi noyl net hoxy) phenyl ) - 4- ( 3-

met hoxymet hoxyphenyl ) -5-(2- [ 2- et hoi%propyl am no] pyrimdin-4-yl)-NH

i m dazole (H6.8.4) Exanple H6.8.5 107"

2- (2, 6-di chl or o- 4- (di et hyl phoshi noyl et hoxy) phenyl ) - 4- ( 3-

met hoxynmegpox )-5-(2- [2, 3- di hydr oxypr opyl am no] pyrimdin-4-yl)-NH
i m dazol e npl e H6. 9.
- 2-(2, 6- dleZ.émCMom%@mhﬂlph%Mbnsﬂl?ﬂdpkl@YM ﬁbxymet hoxyphenyl ) - 5- (2-[ 3
15 hydrgx {HAYHIyDYS- (1] HhRelbxyp -4yIPNGHL) An

anal ogous, reac |?n tQ.that descrlbed in exarrple 1.1.1, but starting with
Gs. 10 gabmidepple(H6.8:3) 2806 yield. MS: M= 562 (API+) Exanple H6.9.2 20
2-(2,6-dichl oro 4- met hanesul fi nyl phenyl ) - 4- ( 3- met hoxynet hoxyphenyl ) -5-(2-]2

- hyroxygthél-ﬂﬂg] pyrimdin-4-yl)-NHimdazole (116.9.2) Exanple H6.9.3
2- 6- di t hanesul finyl phenyl) - 4- (3- met hoxymet hoxyphenyl ) - 5- ( 2-
[3- met ho&@ﬁ@glﬂemmﬁdﬂrwﬂurlnw hwthow)phmﬁ)dﬁﬁ%l e (H6.9.3) 25 Exanple
H6. 9.4 -[2- idin-4-y1)-N-H-

2-(2, 6- dlglhfhgrxgnﬁmnexm T(2| Lzyllneﬁ.‘ermr)ol)zl%n?r]g hoxymnet ())xyphenyl )-5-(2-[2
- met hoxyiRidgs %&H%i‘%yr. md| n-4-yl)-N-Hinidazole (H6.9.4) 17 Cctober 2006
WO 03/ 087026 PCT/ EP03/ 03969 :

Example H6.8.5
10 2-(2,6-dichloro-4-(dimethylphoshinoylmethoxy)phenyl)-4-(3-
' methoxymethoxyphenyl)-5-(2-[2,3-dihydroxypropylamino]pyrimidin-4-yl)-N-H-
imidazole (H6.8.5)

Example 16.9.1
: 2-(2,6-dichloro-4-methanesulfinylphenyl)-4- (3-methoxymethoxyphenyl)-5-(2-(3-
15 ‘hydrexypropyl-amino]pyrimidin-4-yl)-N-H-imidazole (H6.9.1)

An analogous reaction to that described in example H1.1.1, but starting with G6.10
gave H6.9.1 in 28% yield.

MS: M = 562 (API+)

Example H6.9.2
20 2-(2,6-dichloro-4-methanesulfinylphenyl)-4-(3-methoxymethoxyphenyl)-5-(2-[2-
hydroxyethyl-amino]}pyrimidin-4-yl)-N-H-imidazole (H6.9.2)

Example H6.9.3 ‘
2-(2,6-dichloro-4-methanesulfinylphenyl)-4-(3-methoxymethoxyphenyl)-5-(2-[3-
" methoxypropyl-amino|pyrimidin-4-yl)-N-H-imidazole (H6.9.3)

25 Example H6.9.4
‘ 2-(2,6-dichloro-4-methanesulfinylphenyl)-4- (3-methoxymethoxyphenyl)-5-(2-[2-
methoxyethyl-amino]pyrimidin-4-yl)-N-H-imidazole (H6.9.4)




-137 Exanple H6.9.5 17 October 2006

2- (2, 6-di chl oro-4-nmet hanesul fi nyl phenyl) - 4- ( 3- net hoxynet hoxyphenyl ) - 5- ( 2-

[ 2, 3- di hwdoseszpzeopy! - am no] pyri m di n-4-yl)-N H i m dazol PCHERG0EY%? Exanpl e
H7.1.1 5 -

2- (2, 6-dichlorophenyl)-4-(3-[4'-cyanphenzyl oxy] phenyl ) - 5- (2-[ 3- hydr oxypr opy
| - am no] pyrimdin-4-yl)-NHimdazo (H7.1.1) Exanple H7.1.2

2-(2,6-dichl orophenyl)-4- (3- [4 -cyanobenzyloxy]phenyl)-5-(2- [ 2-
hydroxyetg#ﬁ&%@gjyrl m din-4-yl)-NHimdazole (H7.1.2) 10 Exanple H7.1.3
2-(2

|-

2-(

1) -4-(3-14" - benzyl heny! 2 [3-meth
- ani no] wg,ﬁrﬁlgﬂﬂm%e}hﬂemlaﬁgi enzy % ]w{) met hoxypr opy

2; 6- di chs-QrgRbpopytatino] yrnmdm—4- )—N-H-nmdazole (H6.9.5)
[ 4' - cyanobenzyl oxy] phenyl ) -5-(2-[ 2- mer oxyet hyl - 15 am no]
pyri mdin-4-yl)-NHimdazole (H7.1.4) Exanple H7.1.5
2- (2, 6-di Eindmple;ﬁiélqyl )-4-(3-[4' -cyanobenzyl oxy] phenyl ) - 5-(2-[2, 3-
di g oXy I RudiciBlopRbiRyf- 1 13-t Deydidbekichlok b HbHAR Sl 2 13- Hfdrbaypropfis arp! €
2-(2, 6- di emingipyamidiardady Nidripidazela B1%41) cyanobenzyl oxy] phenyl ) - 5- ( 2- [ 3-
hydr oxypr opyl am no] pyri m di n-4-yl)-N-Him dazole (H7.2.1) Exanple H7.2.2

2- (2, 6-di ¢chl oro-4- hydroxyphenyl)-4-(3-[4'-cyanobenzyl oxy] phenyl)-5-(2-[ 2-
hydr oxyet rimdin-4-yl)-NHimdazole (H7.2.2) 25 Exanple H7.2.3

2- (2, 6- di gltd@rdichlotopHewply piB 14 L dyadolichzfléxylphandb@2y2-oxy] phenyl ) - 5- (2- [ 3-
et hoxypr g0yl a0n Al B m, S adk- - Rk BHAE Bs GHT. 2 3) 17 Cotober 2006

10 Example H7.1.3
2-(2,6-dichlorophenyl)-4-(3-[4’-cyanobenzyloxy]phenyl)-5-(2-[3-methoxypropyl-
amino]pyrimidin-4-yl)-N-H-imidazole (H7.1.3)

Example H7.1.4
2-(2,6-dichlorophenyl)-4-(3-[4'-cyanobenzyloxylphenyl)-5-(2-{2-merhoxyethyl-
15 amino] pyrimidin-4-yl)-N-H-imidazole (H7.1.4)

Example H7.1.5
2-(2,6-dichlorophenyl)-4-(3-{4’-cyanobenzyloxy]phenyl)-5-(2-[2,3-
dihydroxypropyl-amino]pyrimidin-4-yl)-N-H-imidazole (H7.1.5)

Example H7.2.1
20 2-(2,6-dichloro-4-hydroxyphenyl)-4-(3-[4’-cyanobenzyloxy]phenyl)-5-(2-[3-
hydroxypropylamino]pyrimidin-4-yl)-N-H-imidazole (H7.2.1)

Example H7.2.2 _
2-(2,6-dichloro-4-hydroxyphenyl)-4-(3-{4’-cyanobenzyloxy]phenyl)-5-(2-{2-
“hydroxyethylamino]pyrimidin-4-yl)-N-H-imidazole (H7.2.2)

25 Example H7.2.3 : : |
2-(2,6-dichloro-4-hydroxyphenyl)-4-(3-[4'-cyanobenzyloxy] phenyl)-5-(2-{3-
methoxypropylamino]pyrimidin-4-yl)-N-H-imidazole (H7.2.3)




WO 03/ 087026 PCT/ EP03/03969 -138 Exanple H7.2.4 17 October 2006

2- (2, 6-di chl oro-4- hydroxyphenyl)-4- (3- [4'-cyanobenzyl oxy] phenyl)-5- (2-

[ 2- met hwewetirpzeam no] pyrim din-4-yl)-N-Himdazol e (H7. BCEEPBH0ATPl e H7. 2. 5
5

2- (2, 6-dichl oro-4-hydroxyphenyl ) -4-(3;[ 4' -cyanobenzyl oxy] phenyl )-5-(2-[ 2, 3-

di hydr oxypropyl ami no] pyri m di n-4-yl)*N"Hi m dazole (H7.2.5) Exanple H7.3.1

2- (2, 6-di chl or o- 4- hydr oxynet hyl phenyl )-4-(3- [4'-cyanobenzyl oxy]

phenyl )-S%d%wr oxypropyl am no] pyrimdin-4-yl)-NHi m' dazole (H7.3.1)

10 Exanpl 6- di chl or0-4-h drox;gret hyl eny{) (3

[ 4' - cyanoBdR#ydidhlyro- h }!FD(YQ' -(3-[4-cyanobenzyloxy]phenyl)-5-(2-[2*

_ [2 hydroxmﬁ&g, TRl Thdin- 4yl N-Hinitdasolel be)(H7.3.2) Exanple H7.3.3
2-(2,6-dichlor O&Sfﬂrhydr oxynet hyl p?;enyl ) 4- ( 3- [gﬂ-lcyanobenzyl oxy] phenyl)-5-(2

15 [3 met hoxypr opyl am no] pyri m di n-4-yl)-NHimdazole (H7.3.3) Exanple

Example H7.2.5

6d| r he 174, 1 ] phenyl ) -5-(2

% et RS a%%?%?y‘%%ﬁ“f% ﬁcﬂf{&%ﬂ%&wﬁﬂ?ﬁ@? B Exanpl e

7 3.5 2od1hydroxypropylam1no pyrimidin-4- -H-imidazole (H7.2.5

- (2, 6-di chl oro- 4- hydr oxymet hyl phenyl ) - 4- (3-[ 4" - cyanobenzyl oxy] phenyl') - 5- (2
[ 2, 3-di hydr oxypr.opyl am no] pyrim di n-4-yl)-N-Him dazole (H7.3.5) Exanple

H7.4.1 ZE{@%’T‘@QMN 0- 4- ( 2- hydr oxyet hoxy) phenyl ) - 4- (3-[ 4' - cyanobenzyl oxy]

phenyl) - 52-(38-dickidndt- Rydtppppiaipian}ipy 6iiucymsbyicyloy phenjlliaLl e (Hr. 4. 1)

'\?\/I'St ﬁnG?hz‘kﬁg%#éxﬁaﬁtll on tlo"ﬁ“&%giﬁfﬁpﬁ xﬁu&&o@%f’) 111.1.1, but starting

10 Example H7.3.2
- 2-(2,6-dichloro-4-hydroxymethylphenyl)-4-(3-[4’-cyanobenzyloxy] phenyl)-5-(2-
[2-hydroxyethylamino]pyrimidin-4-yl)-N-H-imidazole (H7.3.2)

'NI'NI'

Example H7.3.3
: 2-(2,6-dichloro-4-hydroxymethylphenyl)-4-(3-[4" -cyanobenzyloxy]phenyl) -5-(2-
15 . [3-methoxypropylamino] pyrimidin-4-yl)-N-H-imidazole (H7.3.3}

Example H7.3.4
2-(2,6-dichloro-4-hydroxymethylphenyl)-4-(3-[4’-cyanobenzyloxy]phenyl)-5-(2-
[2-methoxyethylamino]pyrimidin-4-yl)-N-H-imidazole (H7.3.4)

Example H7.3.5
20+ . 2-(2,6-dichloro-4-hydroxymethylphenyl)-4-(3-[4 -cyanobenzyloxy] phenyl)-5-(2-
: - [2,3-dihydroxypropylamino] pyrimidin-4-yl)-N-H-imidazole (H7.3.5)

Example H7.4.1
2-(2,6-dichloro-4-(2-hydroxyethoxy)phenyl)-4-(3-[4" -cyanobenzyloxy]phenyl) -5-
(2-[3-hydroxypropylamino}pyrimidin-4-yl)-N-H-imidazole (H7.4.1)

-+ 25 An analogous reaction to that described in example H1.1.1, but starting with G7.4
gave H7.4.1.

MS: M = 631 (API+)




17 October 2006 WO 03/087026 PCT/ EP03/03969 -139 ExanplrOtiébd.ZD06

2- (2, 6-di chl oro-4-(2-hydroxyet hoxy) phenyl )-4-(3-[4'-cyanobenzyl oxy] phenyl) -
5- (2- [ 2winodioszoget hyl ami no] pyri m di n-4-yl)-N H i m dazol ePCHEPB03969EXanpl e
H7.4.3 5

2- (2, 6-dichl oro-4-(2-hydroxyet hoxy) p&ﬁpyl )-4-(3-[4'-cyanobenzyl oxy] phenyl ) -
5- (2-[3-net hoxypropyl ani no] pyri m di i=4-yl)-N-Him dazol e (H7.4.3) Exanple
H7. 4.4
2-(2,6-di %g%!gé —I_f.7é§ hydr oxyet hoxy) phenyl ) - 4- (3-[4' - cyanobenzyl oxy] phenyl ) -
5- (2-]2- r n-4- H i m daz 4) 10

. Exagrm [e H2- (;,65d1chloro-4-(2 hygro y t{'loxygphenyl)yzl-(?; FI- 4’-cyanobenzy: oxy]lghenyl) )
2- (2, 6 i hlphpddbf A PRI R)indd31d (17.430anobenzy| oxy] phenyl ) -
5- (2-[2, 3-di h%ﬁyp{;‘opyl am no] pyr% din-4-yl)-N-Himdazole (H7.4.5)

[
Exanpl e H8.1.1 2-(2, 6-dichlorophenyl)-4-(3- [4'-chlorobenzyl oxy]
phenyl ) 5:5(@21651711 roxypropyl - 15 am no] pyrimdin-4-yl)-N Him dazol e

Srarti g PR RRIRL G SIS PRBICERE I M htn B R oL 1 DL
H8..1.2 20(2-[3- methoxypropylammo pyrimidin-4 -yl)-N-H-umdazole (H7.4.3)

2- (2, 6-di chl orophenyl ) -4-(3-[4"-chl orobenzyl oxy] phenyl ) - 5- (2-[ 2- hydr oxyet hy
| - am no] pyri -4-yl)-N-Himdazole (H8.1.2) An anal ogous reaction to
t hat desc = anple HL.1.1, but starting with G3.1 and

2- am noet Dé(ﬂ;ﬁLdidduﬁy-Hiz hy&roh:petﬂ&%)p]haiyﬂ -4-(85{4" Myandbéfzyleyphentl)-5oct ober 2006
V0. 03/ 087?2—?2-1%%540%9&@%%&pmdm 4-yl)-N-H-imidazole (H7.4.4)

10 Example H7.4.5
- 2-(2,6-dichloro-4-(2-hydroxyethoxy)phenyl)-4-(3-[4’-cyanobenzyloxy]phenyl)-5-
(2-12,3-dihydroxypropylamino] pyrimidin-4-yl)-N-H-imidazole (H7.4.5)

Example HS.1.1
: 2-(2,6-dichlorophenyl)-4-(3-[4’-chlorobenzyloxy]phenyl)-5-(2-[3-hydroxypropyl-
15 . amino]pyrimidin-4-yl)-N-H-imidazole (H8.1.1)

An analogous reaction to that described in example H1.1.1, but starting with G8.1
gave H8.1.1 in 77% yield.

MS: M = 582 (API+)
Example H8.1.2
- 20 2-(2,6-dichlorophenyl)-4-(3-[4 -chlorobenzyloxy] phenyl)-5-(2-[2-hydroxyethyl-

amino]pyrimidin-4-yl)-N-H-imidazole (H8.1.2)

An analogous reaction to that described in example H1.1.1, but starting with G8.1
and 2-aminoethanol gave H8.1.2 in 46% yield. :

MS: M = 568 (API+)




-140 Exanple H8.1.3 2-(2, 6-dichl orophenyl)-4-(3- 17 October 2006

[4' -chl or obenzyl oxy] phenyl ) -5-(2-[ 3- net hoxypr opyl -

am no] pywoOmBa87926i- y| ) - N- H i mi dazol e (H8. 1.3) An anal ogouBCTEREYI38# t o t hat
described in exanple H1. 1.1, but starting with 8.1 5 and

3- et hoxy-| - am nopr opane gave H3. 1. 3 &d’l 84% vyield. M5: M= 596 (API+)
Exanple H8.1.4 B

2- (2, 6-dichl orophenyl)-4-(3-[4"-chl orobenzyl oxy] phenyl ) -5-(2-[ 2- net hoxyet hy

- am no]ﬁrlggwlg yl')-N-Himdazole (H3.1.4) 10 An anal ogous reaction to
t hat desc nple H1.1.1, but starting with G8.1 and

- 2- et hoxy2+(2&nd1ddetdl’ém?1b&\[é- [#achlorpbienzybmoy gheayky5- Rd3-methoxgropdp) +)

Exanpl e idin-4-y1)-N-H-imidazole (H8.1.3
(rac)- 2- (%"%"@P’éﬂ lrophenyl) lim(3°bee(nzy| o)xyphenyl) 5-(2-[ 2, 3-di hydr oxypr opy

| 15 am no] pyrimdin-4-yl)-N-Himdazole (H3.1.5) An anal ogous reaction to
that desc Antaadlogaummheo tHat destribbdiin ampte M1 i sGBtirdg wiak 8.1

(125) 23, ALV QXPT ORI ATLIE S0XRe hfod ladt Vi€l & M M = 508

2- (2, 6-di chl or o- 4- hydr oxyphenyl ) - 4- (3-[ 4' - chl or obenzyl oxy] phenyl ) - 5- (2-[ 3-
hydroxypr%yk\,}I rgggg r| m di n-4-yl)-N-Himdazole (H8.2.1) An anal ogous
reaction ’ scrlbed in exanple H1.1.1, but starting with G.2 gave
H3.2.1 in 68%yield. M5: M= 596 (APl +) - ------mmmn commn oo -
-------- Example#i8..4 Oct ober 2006 WO 03/087026 PCT/EP03/03969 -141-

2-(2,6-dichlorophenyl)-4-(3-[4"-chlorobenzyloxy]phenyl)-5-(2-[2-methoxyethyl-
amino]pyrimidin-4-yl)-N-H-imidazole (HS8.1.4)

10~ An analogous reaction to that described in example H1.1.1, but starting with G8.1
and 2-methoxy-1-aminoethane gave H8.1.4 in 83% yield.

MS: M =582 (API+)

Example H8.1.5
(rac)-2-(2,6-dichlorophenyl)-4-(3-benzyloxyphenyl)-5-(2-{2,3-dihydroxypropyl-
15 amino]pyrimidin-4-yl)-N-H-imidazole (H$.1.5)

An analogous reaction to that described in example H1.1.1, but starting with G8.1
and (rac)-2,3-dihydroxypropyl-amine gave H8.1.5 in 46% yield.

MS: M =598 (API+)
Example H8.2.1
20 2-(2,6-dichloro-4-hydroxyphenyl)-4-(3-[4"-chlorobenzyloxy]phenyl)-5-(2-[3-

hydroxypropyl-amino]pyrimidin-4-yl)-N-H-imidazole (H8.2.1)

An analogous reaction to that described in example H1.1.1, but startmg with G8 2
gave H8.2.1 in 68% yield.

MS: M = 596 (API+)




Exanpl e H8. 2.2 17 October 2006

2- (2, 6-di chl oro-4- hydroxyphenyl )-4-(3-[4'-chl orobenzyl oxy] phenyl )-5-(2-[2-
hydr oxy e&lnoBAsaeza1o] pyri m di n-4-yl)-NH i m dazol e (H8. 2. 2PCRRP&M&9Egous
reaction to that described in exanple H1.1.1, but starting with G.2 5 and
2-am noet hanol gave H8.2.2 in 60%yvyie|ld. M5 M= 584 (APl +) Exanple H3.2.3
2- (2, 6-di chl oro-4- hydr oxyphenyl )-4-'? “[4'-chl orobenzyl oxy] phenyl)-5-(2-
[3 rrethoxypropyl am no] pyri mdin-4-yl)-N-Hindazole (H8.2.3) 10 An

anal ogous C |I_f§12£o t hat described in exarrpl e HL. 1.1, but starting with
&E.2 and =1 - anmi nopropane gave H8.2.3 in 67% 3{| eld. M50 M= 612
(APl +) Eg-;{aqﬁr@c}ﬂgroz&hydroxyphenyl) -4-(3-[4" -chlorobenzyloxy phenyl)-5-(2-[2-

2- (2, 6-di g st h ey PIEaNM-1- Na’hmldaﬁak ghenzyl oxy] phenyl)-5-(2-[2-
15 et hoxyg(gl%y 1:lgym no] pyri m di n- Iﬂ NHim ggzolqg (H8.2.4) An anal ogous
reaction to that described in exarrple H1.1.1, but starting with G.2 and

- 2- met hoxy Ah-an@logods reaniongathat-fesctitstdiin eﬁdlﬁ{plyifél.lil, i stavking BB Q8P| +)

Exanpl e H3. 2.5 20 . .

(radh-o-( 5?%38fr8ﬂ?881?%1-°115“}¥§5{r30§&b%%??{?|Y5"4d4- (3-[4' - chl or obenzyl oxy] phenyl ) - 5- (
2- [2, 3-di hydr oxypropyl -am no] pyri mdin-4-yl)-NHimdazole (H8.2.5) An
anal ogous seﬁ,pr_lsggg Aﬂthat described in exanple H1.1.1, but starting with
(8.2 and (rac) 5 i hydr oxypropyl -am ne gave H8.2.5 in 11%yield. M5 M=
612 (APl +) 17 Cctober 2006 WO 03/087026 PCT/ EP03/03969 -142 Exanple

H8. 3.1 2- fxXarfpld HBM.®r 0- 4- hydr oxynet hyl phenyl ) - 4-(3- [4'-chl orobenzyl oxy]

‘ phenyl )- 52 ((% 6-dichloro-4-hydroxyphenyl)-4-(3-[4’-chlorobenzyloxy]phenyl)-5-(2-[3-
methoxypropyl-amino}pyrimidin-4-yl)-N-H-imidazole (H8.2.3)

10 An analogous reaction to that described in example H1.1.1, but starting with G8.2
and 3-methoxy-1-aminopropane gave H8.2.3 in 67% yield.

MS: M = 612 (API+)

Example H8.24
2-(2,6-dichloro-4-hydroxyphenyl)-4-(3-[4’-chlorobenzyloxy]phenyl)-5-(2-[2-
15. - methoxyethyl-amino]pyrimidin-4-yl)-N-H-imidazole (H8.2.4)

- An analogous reaction to that described in example H1.1.1, but starting with G8.2
and 2-methoxy-1-aminoethane gave H8.2.4 in 64% yield. -

MS: M = 598 (API+)

Example H8.2.5
20+ (rac)-2-(2,6-dichloro-4-hydroxyphenyl)-4-(3-[4’-chlorobenzyloxy]phenyl)-5-(2-
g {2,3-dihydroxypropyl-amino]pyrimidin-4-yl}-N-H-imidazole (H8.2.5)

An analogous reaction to that described in example H1.1.1, but starting with G8.2
and (rac)-2,3-dihydroxypropyl-amine gave H8.2.5 in 11% yield.

MS: M = 612 (API+)




ydr oxypr opyl -am no] pyri m di n-4-yl)-NHi m dazol e (H8;Bodhb&omop! e
2 5 2- (2,6-dichloro-4-hydroxynet hyl phenyl) - 4-( 3-
chl ovob&ngyroxy] phenyl ) -5- (2- PCT/EP03/03969

[3-h
3.
hydr oxyet hyl - am no] pyri m di n-4-yl)-NHim dazole (H8.3.2) Exanple H8.3.3
2,
n

3-
H8.
14

2-

- (2, 6-di chl oro- 4- hydr oxymet hyl pheny{ gy 4- (3- [4' -chl orobenzyl oxy]

he yI) 5- (2- [3-nethoxypropyl-am no pyrlmdln 4-yl)-NH i m dazol e
(H8.3.3) 10 Exanple H3.3.4
2-( 6 di g@@é]@ﬁtﬁudr oxymet hyl phenyl )-4-(3-[4' -chl or obenzyl oxy] phenyl ) - 5-(
2- | 2- ot GOy yeL T M0l YLy e M (¥ b AL G By s, Exanml @

2,
[
H8. 3.5
2
1

[
[
2
P

-(2, 6-di thh}admx)@rbpylrmmimmphiﬂheh-yl))Nﬂ-ﬁmiqu(fHBdrldbenzyI oxy] phenyl ) - 5-(
5 [ 2, 3-di hydr oxypropyl - am no] pyri m di n-4-yl)-NH i m dazole (H8.3.5)
le HO. 1.1 2- (2 6- di chl or ophenyl )-4-(3- [4'-methoxybenzyl oxy]
l) - S_M.[I:Lﬁydroxypropyl am no] pyrimdin-4-yl)-NHimdazol e
1) ZE%GIHiJ:}ﬁoﬁp-Ha drokPmethylp JmmﬁlL ¥$ [4’-chlorobenzyloxy hen yl)-5-(2-

’ogyceilt h*“? (F)A %ﬁ?‘ﬂ?ﬁ?yﬁh rr; ﬁ?‘lzﬂ%%‘g gﬂ{?g@?l 2) (E>2<a£rgl-e Ho. 1.3

2

r

2, 6-di chl orophenyl) - 4-(3-[4' - net hoxybenzyl oxy] phenyl ) - 5-(2-[ 3-
hoxypr 1@1 yrlmd|n4yl) N-H i m dazole (H9.1.3) 25 Exanple
1.

h

0

anp
heny
H9 1.

- (
hyd
- (
met

4 2- rophenyl )-4-(3- [4'-net hoxybenzyl o henyl )-5-(2- [ 2-
oty o1 Db G-dhlonst b pprmabalopes it - gosen i Sheay BrichT op.

3/ 057 R fheRiok - SRR pyrickiitn Ry RINLR i ddboft (18.5.3)

2t ober 2006

10 Example H8.3.4
2-(2,6-dichloro-4-hydroxymethylphenyl)-4-(3-[4"-chlorobenzyloxy] phenyl)-5-(2-
[2-methoxyethyl-amino] pyrimidin-4-yl)-N-H-imidazole (H8.3.4)

Example H8.3.5
2-(2,6-dichloro-4-hydroxymethylphenyl)-4-(3-[4’-chlorobenzyloxy]phenyl)-5-(2-
15 [2,3-dihydroxypropyl-amino] pyrimidin-4-yl)-N-H-imidazole (H8.3.5)

Example H9.1.1 . ‘
2-(2,6-dichlorophenyl)-4-(3-[4"-methoxybenzyloxy] phenyl)-5-(2-[3-
hydroxypropyl-amino]pyrimidin-4-yl)-N-H-imidazole (H9.1.1)

Example H9.1.2 ‘
20 . 2-(2,6-dichlorophenyl)-4-(3-[4"-methoxybenzyloxy]phenyl)-5-(2-[2-
| hydroxyethyl-amino]pyrimidin-4-yl)-N-H-imidazole (H9.1.2)

Example H9.1.3
2-(2,6-dichlorophenyl)-4-(3-[4 -methoxybenzyloxy]phenyl) -5-(2-[3-
methoxypropyl-amino]pyrimidin-4-yl)-N-H-imidazole (H9.1.3)

25 Example H9.1.4
2-(2,6-dichlorophenyl)-4-(3-[4"-methoxybenzyloxy]phenyl}-5-(2-[2-

- methoxyethyl-amino]pyrimidin-4-yl)-N-H-imidazole (H9.1.4)




2-(2,6-dichlorophenyl)-4-(3- [4'-nmethoxybenzyl oxy] phenyl )7 &ctoBer 4026 3-
di hydr oxypropyl -am no] pyri m din-4-yl)-N-Himdazole (H9.1.5) Exanple

HI. 2. 1 -3VO0 03/087026 PCT/EP03/03969
2- (2, 6-dichl oro-4-hydroxyphenyl ) -4-(3-[4' - met hoxybenzyl oxy] phenyl )-5-(2-[ 3-
hydr oxypr opyl am no] pyri m di n-4-yl) - I m dazole (H9.2.1) Exanple H9.2.2

2- (2, 6-dichl oro-4- hydroxyphenyl)-4-( >
[4' - met hoxybenzyl oxy] phenyl ) - 5- (2- [ 2-

hydr oxyet o yrlmd|n4yl) I\I—H—lmdazole(H922) 10 Exanple H9.2.3
2-(2,6-di roxyphenyl) - 4- [4' - et hgxybenzyl oxy] phenyl)-5-
C(2- [3- nﬁt(ﬁé@p‘ﬂ@@hﬁﬁﬁ%é}(wﬁ rwrﬁnom@wlpxmhﬁnm é‘é é (H9. 2. 3) Exanple

- H9.2.4 . dihydro opykaminolpyrimidin-4-yl)-N-H-imidazole (H9.1.5)
2 (2 6- di Rl R Y et oy benyl oxy] phenyl ) - 5 (2- 2-
15 net hoxyet hyl am no]pyr| m din-4-yl)-NHimdazole (H9.2.4) Exanple H9.2.5
-(

2, 6- di ghdriple HB.hydr oxyphenyl ) -4-(3-[4' - net hoxybenzyl oxy] phenyl)-5-(2-

2% A hy b RABIORYA B A At -l shodfuEhdy o fiRh -8 B.5) Bxanpl e

2, 6- di hrdmmroPﬂymmdym@nﬁhﬂM H-imidgzoletHM Bl hoxybenzyl oxy] phenyl ) - 5-
- hydr oxypropyl am no] pyri m di n-4-yl)-N-Him dazole (H9.3.1) Exanple

- di Example BR.2Z o oxynet hyl phenyl ) - 4- (3- [ 4' - net hoxybenzyl oxy] phenyl ) - 5-
gdnqzm%aubm-hmxvpﬂan §il) - (B~ (4" Jmdthbkybeh gidang i pheayD-53(22)2- 25 Exanpl e
h

gét R RS AT N BR8N (2 2)

met hoxypr opyl am no] pyri m di n-4-yl)-N-Him dazole (H9.3.3) 17 Cctober
01% WO M@Z%ECT/ EP03/ 03969 -144
2-(2,6-dichloro-4-hydroxyphenyl)-4-(3-[4’-methoxybenzyloxy]phenyl)-5-(2-[3-
methoxypropylamino]pyrimidin-4-y1)-N-H-imidazole (H9.2.3)

Example H9.2.4
- 2-(2,6-dichloro-4-hydroxyphenyl)-4-(3-[4’-methoxybenzyloxy] phenyl)-5-(2-[2-
- 15 methoxyethylamino]pyrimidin-4-yl)-N-H-imidazole (H9.2.4)

Example H9.2.5
2-(2,6-dichloro-4-hydroxyphenyl)-4-(3-[4-methoxybenzyloxy] phenyl)-5-(2-[2,3-
dihydroxypropylamino]pyrimidin-4-yl)-N-H-imidazole (H9.2.5)

Example H9.3.1
.20 . 2-(2,6-dichloro-4-hydroxymethylphenyl)-4-(3-[4"-methoxybenzyloxy]phenyl)-5-
- (2-[3-hydroxypropylamino]pyrimidin-4-yl)-N-H-imidazole (H9.3.1)

Example H9.3.2 ‘
- 2-(2,6-dichloro-4-hydroxymethylphenyl)-4-(3-[4’-methoxybenzyloxy]phenyl)-5-
- . (2-[2-hydroxyethylamino]pyrimidin-4-yl)-N-H-imidazole (H9.3.2)

25 Example H9.3.3
2-(2,6-dichloro-4-hydroxymethylphenyl)-4-(3-[4"-methoxybenzyloxy}phenyl)-5-
' (2-[3-methoxypropylamino]pyrimidin-4-yl)-N-H-imidazole (H9.3.3)




Exarrpl e H9. 3.4 17 October 2006

2- (2, 6-di chl or o- 4- hydr oxynet hyl phenyl ) - 4- (3-[4' - met hoxybenzyl oxy] phenyl ) - 5-
(2-[ 2- rewb@zipgtoby| am no] pyri m di n-4-yl)-NH i m dazol e ( HICBER)3/BYX&npl e
H9.3.5 5

2- (2, 6-dichl oro-4- hydroxynet hyl phenyl)-4-(3-[4'-nmet hoxybenzyl oxy] phenyl ) - 5-

(2-[2, 3-di hydr oxypr opyl am no] pyri m at 4-yl)-N-Himdazole (H9. 3.5)
Exanpl e H10.1.1 2-(2, 6-dichl orophenyl)-4-(3-allyl oxyphenyl)-5-(2-]3-

hydroxypr%gﬁgéégyri m di n-4-yl)-N-Himdazol e (H10.1.1) 10 An anal ogous
reaction cribed in exanple H1.1.1, but starting with Gl0.1 gave

H10.1.1 i@- (35%19hletcd4—hmoxommﬂwgdw@ym4+os [4Exrmﬂp1 btmloltyh) enyl)-5-

'ﬁy((jrzogyglt ﬁh]?g %r&ﬂ;ﬁlgg] W?ﬂl\%ﬂ’?ﬁnﬂdgyg (§—<10 1.2) An anal ogous

reaction to that described in exanple H1.1.1, but starting wwth Gl0.1 and
2-am noet g5 H10. 1. 2 in 99% vyi el d. I\/IS M= 482 (APl +) Exanple

H10 % di ro yl oxyphgnyl

o xypr 6?%&?@6‘]%%% ﬁ?%e Kﬁ%@nﬂ‘* X‘VF?%{%'} 1??’ éigrrpl e H10.1.4
2 (2 6- di ER{23-diltyénylyprapyladnialol pyronidirhéyl)kN- Bdmﬂiakﬁe (H935)

nmet hoxyet hyl am no] pyri mdin-4-yl)-NHimdazole (HL0.1.4) 25 Exanple
H10.1.5 2-(2, 6-di chl orophenyl)-4-(3-allyloxyphenyl)-5-(2-[2, 3-

di hydr oxyBxample B0} pyri mi di n-4-yl)-N-H-i ni dazol e (HL0.1.5) 17 October

2006 VO 935 88 A86rophdry1R935 QB PR yphenyl)-5- (2-[3-
: hydroxypropylamino]pyrimidin-4-yl)-N-H-imidazole (H10.1.1)

10 - .An analogous reaction to that described in example H1.1.1, but starting with G10.1
gave H10.1.1 in 55% yield.

MS: M = 496 (API+)

Example H10.1.2
‘ 2-(2,6-dichlorophenyl)-4-(3-allyloxyphenyl)-5-(2-{2-
15 hydroxyethylamino]}pyrimidin-4-yl)-N-H-imidazole (H10.1.2)

An analogous reaction to that described in example H1.1.1, but starting with G10.1
and 2-aminoethanol gave H10.1.2 in 99% yield.

MS: M = 482 (API+)

Example H10.1.3
20 : 2-(2,6-dichlorophenyl)-4-(3-allyloxyphenyl)-5-(2-[3-
“methoxypropylamino]pyrimidin-4-yl)-N-H-imidazole (H10.1.3)

Example H10.1.4
2-(2,6-dichlorophenyl)-4-(3-allyloxyphenyl)-5-(2-{2-
methoxyethylamino]pyrimidin-4-yl)-N-H-imidazole (H10.1.4)

- 25 Example H10.1.5
2-(2,6-dichlorophenyl)-4-(3-allyloxyphenyl)-5-(2-[2,3-
dihydroxypropylamino]pyrimidin-4-yl)-N-H-imidazole (H10.1.5)




-145 Exanpl e H10.2.1 17 October 2006

2- (2, 6-di chl oro-4-hydroxyphenyl )-4-(3-all yl oxyphenyl)-5-(2-[ 3-hydroxypr opyl
- am no| werisfasmea- 4-yl ) - N-H-i m dazol e (H10.2.1) Exanpl e MIDERIA3IHI

2- (2, 6-di chl oro- 4- hydr oxyphenyl ) - 4- (3-al | yl oxyphenyl ) -5-(2-[ 2-

hydr oxyet hyl am no] - pyri m di n-4-yl)-N-H i m dazole (H10.2.2) Exanple H10.2.3
2- (2, 6-di chl oro- 4- hydr oxyphenyl ) - 4-(3%*al | yl oxyphenyl ) - 5- (2-[ 3- net hoxypr opy!
- am no]pyrimdin-4-yl)-NHimdazole (HL0.2.3) 10 Exanple H10.2.4
2-(2,6-di gb ]_flmfyfiroxyphenyl) 4- (3-al |l yl oxyphenyl ) -5-(2-

[ 2- met hox ]pyrlmd|n4 mdazole(H1024) Exanpl e H
10.2.5 22((2,66d1d119m érhydopxyphanyl k%dimlthe@dhm GrlHhydwearmmopyls- (2- [ 2, 3-

15 di hydrgfg,y,m] iBRIAM) - LAz 02N Himdazole (H10.2.5) Exanple
H10.3.1 2- g di chl 0%14 hydr oxmet nypit:j-enyI) 4- (3-allyloxyphenyl)-5-(2-

[ 3- hydroxypropyl am no] pyri mdin-4-yl)-NHimdazole (H10.3.1) Exanple
H10. 3. 2 2£ExampleH1022

d % henyl -
yirbeyet AypPidid py?w%%ﬁ%@f b gi?{(‘i o)) Bxannl 6 HI0. 3. 3
L 2-(2, 6-di bmmthylwmaiwmﬂmm ryiH-imidagola|(Hy¢ %ﬂ/phenyl) 5-(2- [3-

nmet hoxypr opyl - am no] pyri m di n-4-yl)-NHimdazole (H10.3.3) 25 Exanple
H10. 3.4

2- (2, 6- di ExamsplsHA0A3 oxynet hyl phenyl ) - 4- (3- al | yl oxyphenyl )-5-(2-[2-
et hOXyet by(k,6adithlodory-hiydiostyphehyl)t4- (DhllidxypHend)- 8- (2-fB-thethokypropylxt ober 2006

amino}pyrimidin-4-yl)-N-H-imidazole (H10.2.3)

10 Example H10.2.4
' 2-(2,6-dichloro-4-hydroxyphenyl)-4-(3-allyloxyphenyl)-5-(2-[2-methoxyethyl-
amino]pyrimidin-4-yl)-N-H-imidazole (H10.2.4)

Example H10.2.5
2-(2,6-dichloro-4-hydroxyphenyl)-4-(3-allyloxyphenyl)-5-(2-[2,3-
15 dihydroxypropyl-amino}pyrimidin-4-yl)-N-H-imidazole (H10.2.5)

Example H10.3.1
. 2-(2,6-dichloro-4-hydroxmethylyphenyl)-4-(3-allyloxyphenyl)-5-(2-[3-
hydroxypropyl-amino]pyrimidin-4-yl)-N-H-imidazole (H10.3.1)

Example H10.3.2
20 2-(2,6-dichloro-4-hydroxymethylphenyl)-4-(3-allyloxyphenyl)-5-(2-[2-
‘hydroxyethyl-amino]pyrimidin-4-yl)-N-H-imidazole (H10.3.2)

Example H10.3.3 7
2-(2,6-dichloro-4-hydroxymethylphenyl)-4-(3-allyloxyphenyl)-5-(2-[3-
methoxypropyl-amino]pyrimidin-4-yl)-N-H-imidazole (H10.3.3)

25 Example H10.3.4
2-(2,6-dichloro-4-hydroxymethylphenyl)-4-(3- a]lyloxyphenyl) -5-(2-[2-
methoxyethyl-amino]pyrimidin-4-yl1)-N-H-imidazole (H10.3.4)




WO 03/ 087026 PCT/ EPO3/ 03969 -146 Exanple H10.3.5 17 October 2006

2- (2, 6-di chl oro-4- hydr oxynet hyl phenyl ) - 4-(3-al | yl oxyphenyl)-5-(2- [2, 3-
di hydr oxyopsepiekam no] pyri m di n-4-yl)-NH i m dazol e ( HLOPGI/BPo3/08%@NpI| e
H11.1.1 5 2-(2, 6-di chl orophenyl)-4-(4-chl orophenyl)-5-(2-[ 3-

hydr oxypr opyl am no] pyri m di n-4-yl)-N-Himdazole (H 1.1.1) An anal ogous
reaction to that described in exarrpl'é‘*‘?—ll 1.1, but starting wth d 1.1
gave H11.1.1 in 49%yield. M5. M= 476 (API+) 10 Exanple H'1.1.2 .

2- (2, 6-di ¢hl arg g)-4-(4-chl orophenyl )-5-(2- [2- '
hydr oxyet %‘%ﬁ%l m di n-4-yl)-N-Himdazole (H11.1.2) An anal ogous
reaction 2e2iéndichldes ¢hydenxymethyiphepyd-4-B-allyloxypbenybr 2 [H% with Gl1.1 and

2-am noet N Rpilithido] fyrimhidtl - vih-N-BF-inidRzolel@ProlBAHC. 15 M5. M = 462
PR orh: frikd Qafz e ophenyi) -4-(4-?h| or ophenyl ) - 5- ( 2-[ 3-
met hoxypr opyl am no] pyri m di n-4-yl)-NHimdazole (H11l.1.3) An anal ogous
reaction Egaﬁlb&t[{ﬂeﬁpri bed in exanple H.1.1, but starting wwth G1l1.1 20

~and3:- et h - 1:.a41 NORr o e Hl1. 1.3 .1n 73%yield. M5 M= 490 (API +)
Exanpl e H%éflﬁ‘m?“t@e ﬁg’??ﬁ%ﬁ°§ﬁﬁéﬂ\)’bj£@'?&-ch| or ophenyl ) - 5- (2-[ 2-

- met hoxyet hydmxypopplamine lgyrimidintd-yINNH-midazod¢ @1Y1L1) 1. 4) 25 An anal ogous

reaction to that described in exanple HlL.1.1, but starting with GL1.1

and2- net hoxy-1 - am noet hane gave H11.1.4 in 73%.yi %I d. 17 Océho(tjger 2006

... Ananalogous reaction to that described in example H1.1.1, but starting with G11.1

gave H11.1.1 in 49% yield.

MS: M = 476 (API+)

10 Example H11.1.2
2-(2,6-dichlorophenyl)-4-(4-chlorophenyl)-5-(2-[2-
hydroxyethylamino] pyrimidin-4-yl)-N-H-imidazole (H11.1.2)

An analogous reaction to that des¢ribed in example H1.1.1, but starting with G11.1
and 2-aminoethanol gave H11.1.2 in 40% yield, m.p. 129-134°C.

15 MS: M = 462 (API+)

Example H11.1.3
2-(2,6-dichlorophenyl)-4-(4-chlorophenyl)-5-(2-[3-
* methoxypropylamino]pyrimidin-4-yl)-N-H-imidazole (H11.1.3)

: An analogous reaction to that described in example H1.1.1, but starting with G11.1
20 .. . and3-methoxy-1l-aminopropane gave H11.1.3 in 73% yield.

MS: M = 490 (API+)

Example H11.1.4
2-(2,6-dichlorophenyl)-4-(4-chlorophenyl)-5-(2-[2-
methoxyethylamino] pyrimidin-4-yl)-N-H-imidazole (H11.1.4)

25 An analogous reaction to that described in example H1.1.1, but starting with G11.1
‘and 2-methoxy-1-aminoethane gave H11.1.4 in 73% yield. |




WO 03/087026 PCT/ EP03/03969 -147 M5: M = 476 (APl +) ExgpbebElibod. 5
(rac)-2-(2, 6-di chl orophenyl)-4-(4-chl orophenyl)-5-(2-[2, 3-di hydr oxypr opyl -
am no] pyWormss12¢1- yl ) - N- H-i m dazol e (H11.1.5) 5 An anal oBOT/EP#3EE4% on to
that described in exanple HL. 1.1, but starting with Gl1.1 and

(rac) -2, 3-di hydroxypropyl am ne gave i—ly_ 1.5in 8%yield. M5 M= 492 (+)
Exanple H11.1.6 B N

(R -2-(2, 6-di chl orophenyl ) -4-(4-chl orophenyl)-5-(2-[ 2, 3-di hydr oxypr opyl 10
am no] pyr hxa. g 0- Hi m dazol e (H11.1.6) An anal ogous reaction to that
descri bed%%xéﬁrﬁ?ﬁ .1.1, but starting with Gl1.1 and

(R) -2, 3-di hydroxypropyl am ne gave H11.1.6 in 47%yield. M5 M= 492 (APl +)
Exanpl e

16 HH.1.5
S)-2-(2, 6- -4-(3-b h 1) =55 (,25.L 2,3-di h | -
o no] by et R R GG bbb ST R S R °P
2- (2, 6- di efbhoy]pptie -(NAHeindidaaopd @l 1.5)5- ( 2- [ 4-
hy((jroxybut yl ar]n' noj gjrlquﬁ 4-yl)-N sl-miﬂn]i).dazf)l e[ (H11.1.8) 20 An anal ogous

reaction to that described in exanple 141.1.1, but starting with G 1.1
‘and 34- ani Ao-analogeusrehctigave thit described in eoepjs Hild.1, bt stating a8 G¢HA +) 17
Qet ober 2 0, 93443 RO BARIPOOL S in dedByicfzanpl e H 1.1.9
2-(2,6-dic graé(?%eny ) - 4- 2%% oroghenyl )-5{n( 2-[2&1-e

MS: M =492 (+)
Example H11.1.6

{(R)-2-(2,6-dichlorophenyl)-4-(4-chlorophenyl}-5-(2-[2,3-dihydroxypropyl-
10 amino]pyrimidin-4-yl)-N-H-imidazole (H11.1.6)

- An analogous reaction to that described in example H1.1.1, but starting with G11.1
and (R)-2,3-dihydroxypropylamine gave H11.1.6 in 47% yield.

MS: M =492 (API+)

Example H11.1.7
15 - (8)-2-(2,6-dichlorophenyl)-4-(3-bromophenyl)-5-(2-[2,3-dihydroxypropyl-
~ aminol}pyrimidin-4-yl)-N-H-imidazole (H11.1.7}

Example H11.1.8
© 2-(2,6-dichlorophenyl)-4-(4-chlorophenyl)-5-(2-[4-
- hydroxybutylamino]pyrimidin-4-yl)-N-H-imidazole (H11.1.8)

20 ‘An analogous reaction to that described in example H1.1.1, but starting with G11.1
and 4-amino-1-butanol gave H11.1.8 in 52% yield.

MS: M = 488 (API+)




hydr oxypent yl am no] pyri m di n-4-yl)-NHim dazole (H 1.1.9) ofpbanaioggous
reaction to that described in exanple H1.1.1, but starting with Gl1.1 5
and 5- arWaa@308%ant anol gave H11.1.9 in 53%yield, mp. 1BEGL/EBIBO3IMNGE M =
504 (APl +) Exanple H11.1.10 2-(2,6-dichlorophenyl)-4-(4-chlorophenyl)-5-
(2- [3-hydroxy-2, 2- di methyl propyl an‘h‘gbo] pyrimdin-4-yl)-NHimdazole
(H11.1.10) 10 An anal ogous reaction that described in exanple Hl1.1.1,
but starting with Gl1.1 and 3-am no-2,2-di methyl -1 -propanol gave H11l.1.10
in 73% y| ' 1I\4 504 (API +) Exarrpl e H11.1.11

(rac)- enyr‘) (4-chl grophenyl )-5-(2-[3 15
hydroxybut2;(?érﬁihﬁéi}){ﬁ;ﬂhﬂwlc).lf1 zshiqryplp@mql)r Ztzol e (H11.1.11) An anal ogous

reacti on # sl dpprimiif gy TRNeH idnkddzole (U1t arting with Gl1.1 and
(rac)-4-am no- -gﬁiﬁanol gave Hi %mll 11 in 53%yield. M5 M= 490 (API+)

Exanple H11.1.12 20
(rac) - 2- ( AnGndioghhsreaqioarty hat dedcdbedincaxampleriyl.] 1 btatrBahvith G1Y -1 -

- Enaboous S Tkl 0 s Sl e BRE IR 0. L TE L g witn

Gll1.1 and (rac) 3 am no- 3- phenyl -1 - propanol gave H11.1.12 in 31%yi el d,
mp. 129- i3 2 (MM = 552 (APl +) 17 Cctober 2006 WO 03/087026
PCT/ EPO3/ 0'3969 -1 9 Exarrpl e H11.1.13

2- (2, 6-di chl orophenyl)-4-(4-chl orophenyl)-5-(2-[2-tert-

butyI oxyeEthpleIa]py | m di n-4-yl)-N-Himdazole (HL1.1.13)
- 2-(2,6-dichlorophenyl)-4-(4-chlorophenyl}-5-(2-[3-hydroxy-2,2-
dimethylpropylamino]-pyrimidin-4-yl)-N-H-imidazole (H11.1.10)

10 - An analogous reaction to that described in example H1.1.1, but starting with G11.1
and 3-amino-2,2-dimethyl-1-propancl gave H11.1.10 in 73% yield.

MS: M =504 (API+)
Example H11.1.11

(rac)-2-(2,6-dichlorophenyl)-4-(4-chlorophenyl)-5-(2-3-
15 hydroxybutylamino]pyrimidin-4-y1)-N-H-imidazole (H11.1.11}

An analogous reaction to that described in example H1.1.1, but starting with
- G11.1 and (rac)-4-amino-2-butanol gave H11.1.11 in 53% yield.

MS: M =490 (API+)
Example H11.1.12

.20 (rac)-2—(2,6-dichlorophenyl)—4-(4-chlorophenyl)-5-(2-{3-hydroxy-l-
phenylpropylamino]-pyrimidin-4-yl}- N-H-imidazole (H11.1.12)

An analogous reaction to that described in example H1.1.1, but starting with G11.1
- and (rac)-3-amino-3-phenyl-1-propanol gave H11.1.12 in 31% yield, m.p. 129-
134°C.

25 MS: M = 552 (API+)




An anal ogous reaction to that described in exanple HL. 1. 17 ObtbeSionst i Ng
with Gl1.1 5 and 2-tert-butyl oxyethylam ne gave HI'1.1.13 in 84%yield. M5
M = 518 WARB#e¥702€xanpl e H11. 1. 14 PCT/EP03/03969

2- (2, 6-dichl orophenyl)-4-(4-chl orophenyl)-5-(2-am nopyrimdin-4-yl)-NH

I m dazole (H11.1.14) 10 A solution o O ng (0.06 mol) Gl1.1 were pl aced
in an autoclave and 10 m  liquid ar i a was added. After 20 h at 40C the
sol vent was renoved and the residue was purified by colum chronatography
on Si Gel pegli 'I-?fl hane/ met hanolic amonia 95:5). Yield: 17 ng (64%
H11.1. 14. L() 15 Exanple Hi 1.1.15 2-

(2, 6-di chﬁdﬁ&pﬁh@*ﬂquph@xllré Htblaspplesmyl)ya-@-[Btert (2-tert-butyl oxycar bonyl -
anm noet hy bugié E;yﬂnﬁdy,!_‘)_ N-_lﬂm,ﬂagak(e]{ﬂ—lﬂg;)l 15) An anal ogous
reaction to that described in exanple Hl. 1.1, but starting with Gl1.1 and
N- BOC- et hyl endi am ne gave H11.1.15 in 81%yi eI d. 20 M50 M= 561 (API+)
Exanpl e HAh. ahalbgods redioh-tdithdtl described iry dampl¢ Eridkl, budstheing withSG (2 [
(3-tent-b QXY 1) 3 ym di n-4-yl)-N-Himdazol e
H11§1.'16?£%\?1q%§%}§%§§& léiggwgm othh%{mggéngﬁglgéd in exanple H1.1.1, but
starting wwth Gl1.1 25 and N- BOC- 1, 3- di am nopropane gave H11.1.16 in 81%
yield. M SJV'NF-%]@ ------ - - ---- 17 Cctober 2006 WD 03/087026
PCT/ EP03/ 03969 &50 Exarrpl e H 1 1.17

2- (2, 6-di chl orophenyl ) -4-(4-chl orophenyl )-5-(2-[ (4-tert-butyl oxycarbonyl -

Example H11.1.14
2-(2,6-dichlorophenyl)-4-(4-chlorophenyl}-5-(2-aminopyrimidin-4-yl)-N-H-
imidazole (H11.1.14)

10 A solution of 30 mg (0.06 mmol) G11.1 were placed in an autoclave and 10 ml
liquid ammonia was added. After 20 h at 40°C the solvent was removed and the
residue was purified by column  chromatography on  SiGel
(dichloromethane/methanolic ammonia 95:5). Yield: 17 mg (64%) H11.1.14.

MS: M =418 (API+)
15 Example Hi1.1.15
- 2-(2,6-dichlorophenyl)-4-(4-chlorophenyl)-5-(2-[(2-tert-butyloxycarbonyl-

- aminoethyl)amino]pyrimidin-4-yl)-N-H-imidazole (H11.1.15)

An analogous reaction to that described in example H1.1.1, but starting with G11.1
and N-BOC-ethylendiamine gave H11.1.15 in 81% yield.

20 MS: M = 561 (API+)
Example H11.1.16
2-(2,6-dichlorophenyl)-4-(4-chlorophenyl)-5-(2-[ (3-tert-butyloxycarbonyl-

aminopropyl)amino}pyrimidin-4-yl)-N-H-imidazole (H11.1.16)

An analogous reaction to that described in example H1.1.1, but starting with G11.1
25 and N-BOC-1,3-diaminopropane gave H11.1.16 in 81% yield.

MS:M = 575 (API+)




am nobut yl ) am no] pyrim din-4-yl)-NHimdazole (HL1.1.17)7 &3tcaBat(@gous
reaction to that described in exanple HL. 1.1, but starting wwth Gl1.1 5
and N BOUODB3As@R@m nobut ane gave H 11.1.17 in 75%yi el d. PGASEPIH039889 ( API +)
Exanpl e H11.1.18 2-(2,6-dichlorophenyl)-4-(4-chlorophenyl)-5-(2-[(2

am noet hyl ) am no] pyri m di n-4-yl)-N H | ndazol e (H11.1.18) 10 From H11l.1.15
by treatnment with trifluoroacetic ai:}%)'at roomtenperature overnight.

| solated as trifluoroacetate in 63%yield. M5: M= 461 (APl +) Exanple
H11.1.19 g2-{ 2n.Gsdi £94 or ophenyl) - 4-(4-chl orophenyl)-5-(2- (3 15

am nopr op 5yTTm din-4-yl)-N-Hinmidazol e (H11.1.19) An anal ogous
reaction Rd2rdichlgeopbenyli-d-({@ehlorephsnal)iar2-42er-bytlomrabenyly with HL1. 1. 16

gave HIL. dutotiuRatinb lysimif. )av-ﬁ-ﬁn{d%’élégmﬁmﬁpl e H11.1.20 20
2- (2, 6-di chl orophenyl )-4- (4-chl orophenyl)-5-(2-[(4-

am nobut yl ) am no] pyrim di n-4-yl)-NHimdazole (Hl1.1.20) An anal ogous
reacti on ha dnhRpoakeadctionad that descaibpd & &thinple H8.1.1Hbtt ireing widh @ILh H11. 1..17

PCT/ EPO3/ 03969 - 151 Exanple H11l.1.21

2-(2,6-digfd. @0 -4- (4-chl or ophenyl ) -5-(2-[ (2- N, N-di net hyl am noet hyl ) -
am no] pyr‘lﬁ_,irryf'glI n%??@%ﬁﬂ_ H i m dazol e (H11l.1.21)

Example H11.1.18

2-(2,6-dichlorophenyl)-4-(4-chiorophenyl)-5-(2-[(2
- aminoethyl}amino}pyrimidin-4-yI)-N-H-imidazole (H11.1.18)

10 From HI11.1.15 by treatment with trifluoroacetic acid at room temperature
overnight. Isolated as trifluoroacetate in 63% yield.

MS: M = 461 (API+)

Example H11.1.19
2-(2,6-dichlorophenyl)-4-{4-chlorophenyl)-5-(2-{(3-
15 aminopropyl)amino]pyrimidin-4-yl)-N-H-imidazole (H11.1.19)

* An analogous reaction to that described in example H11.1.18, but starting with
H11.1.16 gave H11.1.19 in 82% yield.

MS: M =475 (API+)
Example H11.1.20
20 2-(2,6-dichlorophenyl)-4-{4-chlorophenyl)-5-(2-[(4-

aminobutyl)amino] pyrimidin-4-yl)-N-H-imidazole (H11.1.20)

An analogous reaction to that described in example H11.1.18, but starting with
H11.1.17 gave H11.1.20 in 26% yield. '

MS: M =489 (API+)




An anal ogous reaction to that described in exanple HL. 1. 17 ghiheSigagt i NQ
with Gl1.1 5 and N, N-di net hyl et hyl endi am ne gave H11.1.21 in 69%yield,
m p. 109-wOIc0870k6:. M = 489 (APl +) Exanple H11.1.22 PCT/EP03/03969

2- (2, 6-di chl orophenyl)-4-(4-chl orophenyl )-5-(2-] (3-N, N

di et hyl am nopr opyl ) am no] - pyri m di [1-141;]_yl )-N-Himdazole (H 1.1.22) 10 An
anal ogous reaction to that descri bed ? exanple H1.1.1, but starting with
Gl1.1 and N, N-di met hyl -1, 3-di am nopropane gave 1111.1.22 in 67%yield,

mp. 98- Y3SwleFi1.MF 503 (API+) Exanple H11.1.23 15

2-(2,6-di or ophen -4-(4-ch| orophenyl )-5-(2-] 3-(pyrrolidin-|-

yl )-propyl §£ rﬁd?‘g@ﬁ%/ﬂ#'@ﬁhgﬁé?mqrﬂ?hﬂyﬂf%é’zapé\?’#@ﬂeﬁﬂmﬁqyal ogous
reacti on amihdlpyri - pd-Hrindd2400d @111, 41)1, -but starting with Gl1.1 and
1- (3-am nopropyl )pyrrolidine gave H11.1.23 in 55%yield. M52 M= 529 (API+)
20 Exanple H11.1.24 2-(2, 6-dichl orophenyl)-4-(4-chl orophenyl)-5- (2- [3-

( mor phol i Andanalpgdwyreapionnd thelk dpsgribed thi axahplel 1. NLbutstagdngpwish Gil.11. 1. 24) An -
analfgous i ] SO | ' besbd. 4l ijodyligegt arting with -
BT e B i O 0l . 25 M
= 545 (APl +) 17 Cctober 2006 WO 03/087026 PCT/ EP03/03969 152 Exanple

H11l.1.25 MS: M =489 (API+)

2- (2, 6-di chl orophenyl) - 4- (4-chl orophenyl)-5-(2-[ 3-(4-net hyl pi perazi n-1 -
yl) propyl am no] pyri m di n-4-yl)-NHim dazol e (H11l. 1. 25) An anal ogous
reacti on Ezmamplaildds2 i bed in exanple HlL. 1.1, but starting with Gl1.1

2-(2,6-dichlorophenyl)-4-(4-chlorophenyl)-5-(2-[(3-N,N-
dimethylaminopropyl)amino]-pyrimidin-4-yl)-N-H-imidazole (H11.1.22)

10 An analogous reaction to that described in example H1.1.1, but starting with G11.1
and 'N,N-dimethyl-1,3-diaminopropane gave H11.1.22 in 67% vyield, m.p. 98-
113°C.

MS: M = 503 (API+)

Example H11.1.23
15 - 2-(2,6-dichlorophenyl)-4-(4-chlorophenyl)-5-(2-[3-(pyrrolidin-1-
yl)propylamino]-pyrimidin-4-yl)-N-H-imidazole (H11.1.23)

An analogous reaction to that described in example H1.1.1, but starting with G11.1
+ and 1-(3-aminopropyl)pyrrolidine gave H11.1.23 in 55% yield.

MS: M = 529 (API+)

20 Example H11.1.24
2-(2,6-dichlorophenyl)-4-(4-chlorophenyl)-5-(2-[3- (morpholin-4-
yl)propylamino}-pyrimidin-4-yl}-N-H-imidazole (H11.1.24)

An analogous reaction to that described in example H1.1.1, but starting with G11.1
- and 4-(3-aminopropyl)morpholine gave H11.1.24 in 55% yield.

25 MS: M = 545 (API+)




5 and 1-(3-am nopropyl)-4-nethyl pi perazi ne gave H1l. 1. 2517 0cR8% 308! d, m p.
113- 118C. Ms: M = 558 (APl +) Exanple H 1.1.26

2- (2, 6- avoleB/es7ophenyl ) - 4- (4-chl orophenyl ) -5-(2- [(tert 1BCI/EP03/03969
but yl car boxy) met hyl am no] - pyri m di n-4-yl)-N-Him dazol e (H11.1.26) An
anal ogous reaction to that described,in exanple Hl. 1.1, but starting w
Gll.1 and tert-butyl 2-am noacetate gave H11.1.26 in 18%y| eld. M5. M
532 (APl +) Exanple H11l.1.27 15

2-(2,6-di q_:m,ﬁﬁp_ghgnutg 4- (4-chl orophenyl )-5-(2-[2-(tert-

but yl car bgxy) et. 0],pyr I n-A- l.e (Hi 1.1.27) An

anal ogo’usaf(ééé f ﬂr‘{%‘ ;42 @en%hg I"Blé"'d%'b)r?'&m‘{nﬁ’ %?Efpigz " starting with
Gl1l.1 angl)pmipylamihy]pydinsdinnéphadibimidazga@1HL25)L. 27 in 62%yield. M5 M=
546 (APl +) 20 Exanple H 1.1.28

2- (2, 6-di chl orophenyl)-4-(4-ch] orophenyl) {il [3-(tert

- but yl car bésyanglogpys rgastival toghati desaibed an gxample Hiild, @atmu(gﬂmﬂn(?ll »8) An
analpgousaﬁ@qqmmnagm? Bla-ARBFAP PR A¥ MM L291h 6998 yiehl/im L AMBLI NG Wi th
Gll1.1 and é&t but am nobut'yrate gave H11.1.28 in 76%y| eld. 25 Ms: M
= 560 (API 17 Cct ober 2006 V\D 03/ 087026 PCT/ EP03/ 03969 -153 Exanple
H11. 1.29 2-(2,6-dichlorophenyl)-4-(4-chlorophenyl)-5-(2-[(R)-1-(tert-
butyl carb r o]-pyrimdin-4-yl)-NHimdazole (H11l.1.29) An

anal ogous%ﬁt ?;g% ‘fﬂgithr}hat described in exanple H1.1.1, but starting with
Gll.1 5 and tert-butyl 2-am nobutyrate gave H11.1.29 in 47%yi el d.

Example H11.1.26
2-(2,6-dichlorophenyl)-4- (4-chlorophenyl)-5-(2-[(tert-
10 butylcarboxy)methylamino]-pyrimidin-4-yl)-N-H-imidazole (H11.1.26)

th

An analogous reaction to that described in example H1.1.1, but starting with G11.1
and tert-butyl 2-aminoacetate gave H11.1.26 in 18% yield.

MS: M = 532 (API+)

Example H11.1.27 _
15 - 2-{2,6-dichlorophenyl)-4-(4-chlorophenyl)-5-(2-[2-(tert-
- butylcarboxy)ethylamino]pyrimidin-4-yl)-N-H-imidazole (H11.1.27)

An analogous reaction to that described in example H1.1.1, but starting with G11.1
and tert-butyl 3-aminopropionate gave H11.1.27 in 62% yield.

MS: M = 546 (API+)

20 Example H11.1.28
~ 2-(2,6-dichlorophenyl)-4-(4-chlorophenyl)-5-(2-[3-(tert-
~ butylcarboxy)propylamino]-pyrimidin-4-yl)-N-H-imidazole {H11.1.28)

An analogous reaction to that described in example H1.1.1, but starting with G11.1
and tert-butyl 4-aminobutyrate gave H11.1.28 in 76% yield.

25 MS: M = 560 (API+)




M5 M= 560 (APl +) Exanple H11l.1.30 17 October 2006

2- (2, 6-di chl orophenyl) - 4-(4-chl orophenyl ) -5-(2-

[ car boxywotohpszmeé no] pyri m di n-4-yl)-N-H i m dazol e (Hl1l. 1PGDEPBG3I0M H
11.1.26 with trifluoroacetic acid at roomtenperature overnight. M5 M=
476 (APl +) Exanple H11.1.31

2- (2, 6-di chl or ophenyl ) -4- (4-chl orophé?%/'l )-5-(2-] 2-

car boxyet hyl am no] pyrim di n-4-yl)-NHimdazole (H11l.1.31) 15 An anal ogous
reaction Q. hhatgae i bed in exarrple H11.1.29, but starting with

1111. 1. 27 2 ﬁfﬁ = 490 API + npl e H11. 1. 32

2-(2, 6-di B%P&r@ﬁl‘i@?ﬁnhfnﬂ) (12(4LCHQS? y$ fz-ia(ROzi @eﬂ*zo

car boxypr gamicaib lainikhd)-privhilinNg 1) Nilddmida@ole([11.1.289) An anal ogous
reaction tobsilhat&?ﬁsi%??bed (f]n exanpl ejﬂ_!L)lll 1. 29, btlg?{ Stal‘%l ng with
H11l.1.28 gave H11.1.32. M5 M= 504 (APl +) 17 COctober 2006 WD 03/087026
PCT / EPO3/ An%malogeddrkadtioarntplthkatdidribed@ #n example H1.1.1, but starting with G11.1

'car bogyglrg%{l/?é{r)n n y%ﬁ‘%b&%&%ggfe)oﬁkf%bln%géﬁéeé (R?—Ili-l 33) An anal ogous

reaction to that described in exanple 1111.1.29, but starting with 5
H11. 1. 29 "gaves HekolaBf) MS: M = 504 (APl +) Exanple H11.1.34
2- (2 6- di _FlTorophenyI) 4- (4-chl orophenyl)-5-(2-[ 2-(2-am noet hoxy) et hyl anm no

]
Example H11.1.30

2-(2,6-dichlorophenyl)-4-(4-chlorophenyl)-5-(2-
[carboxymethylamino]pyrimidin-4-yl)-N-H-imidazole (H11.1.30)

10 - From H11.1.26 with trifluoroacetic acid at room temperature overnight.
MS: M =476 (API+)
Example H11.1.31

2-(2,6-dichlorophenyl)-4-(4-chlorophenyl)-5-(2-[2-
carboxyethylamino]pyrimidin-4-yl)-N-H-imidazole (H11.1.31)

15 An analogous reaction to that described in example H11.1.29, but starting with
H11.1.27 gave H11.1.31.

MS: M = 490 (API+)

Example H11.1.32
2-(2,6-dichlorophenyl)-4-(4-chlorophenyl)-5-(2-[3-
20 - carboxypropylamino]pyrimidin-4-yl)-N-H-imidazole (H11.1.32}

An analogous reaction to that described in example H11.1.29, but starting with
H11.1.28 gave H11.1.32.

MS: M = 504 (API+)




pyrimdin-4-yl)-NHimdazole (HL1.1.34) 10 An anal ogousi¥ erfbeCruoko t hat
described in exanple H1.1.1, but starting with Gl1.1 and

2- (2- am WOBH8H099 et hyl am ne gave H11l.1.34 in 30%vyield. REI/ERMIFPS (APl +)
Exanpl e H11.1.35 2-(2,6-dichlorophenyl)-4-(4-chlorophenyl)-5-(2-[2-(2-N, N
15 di net hyl am nopr opoxy) - pr opyl am no%- yrimdin-4-yl)-NHimdazole .
(H11.1.35) An anal ogous reaction to” t described in exanple Hl.1.1, but
starting with Gl1.1 and 2-(2-N, N-di net hyl am noet hoxy) et hyl ani ne gave

H1l.1.35 gauif%oryii6lss MS. M= 561 (API+) 20 Exanple H11.1.36
2- (2, 6-dicnl oé Qp%enyl ) - 4- (4-ch] orophenyl )-5-(2-[2-(2-N, N-di net hyl am noet hyl
)- thioet ﬁxﬁgérﬁlﬁﬂ?mﬁbﬂiﬂfﬁ'gﬁ(ﬁ'-chb}’?l}h%YDFﬁ'zﬁ'Hg dte (H11l.1.36) An anal ogous
reacti on tftbb o ﬁﬁfﬂ;@ﬁd—,m idiietaNPNeHHinidazble (BUL.ISBRrting with Gl1.1 and
2-(2-N, N-di n'ef&?;llggi noet hyl ) t hi o?’?ﬁyl amne gave H11.1.36 in 79%yield. 25
M5: M= 549 (APl +), 547 (API-) 17 COctober 2006 WD 03/087026 PCT/EP03/ 03969

- 155 Exanpheanblbpbud ré@etion? tq thab-désaiiedriopixemyple) HA1.1.29 chitostaging wyith - 5- ( 2-

[ 2- E3-N,
di et hyi gﬁn%’é&?&é‘{f’l%‘ﬂ'ﬁ?%‘et hyl ami no] - pyri mi di n-4-yl ) - N- ki i dazol e

(H11.1.37) 5 An anal ogous reaction to that described in exanple H1.1.1, but

starting mig ¥ Shdg lap@nd 2- (3- N, N-di net hyl am nopropyl ) t hi oet hyl am ne gave

H11.1.37 in 87%yield.” M5: M= 563 (API+), 561 (API-) Exanple H11.1.38

2- (2, 6-di chl orophenyl ) - 4- (4-chl orophenyl )-5-(2-[3-(2-N, N-di net hyl am noet hyl

) - Example H11.1.34
2-(2,6-dichlorophenyl)-4-(4-chlorophenyl)-5-(2-[2-(2-aminoethoxy)ethylamino]-

pyrimidin-4-yl)-N-H-imidazole (H11.1.34)

10 An analogous reaction to that described in example H1.1.1, but starting with G11.1
and 2-(2-aminoethoxy)ethylamine gave H11.1.34 in 30% yield.

MS: M = 505 (API+)

Example H11.1.35
2-(2,6-dichlorophenyl)-4-(4-chlorophenyl)-5-(2-{2-(2-N,N-

15 dimethylaminopropoxy)-propylamino]-pyrimidin-4-yl)-N-H-imidazole
(H11.1.35)

An analogous reaction to that described in example H1.1.1, but starting with G11.1
-and 2-(2-N,N-dimethylaminoethoxy)ethylamine gave H11.1.35 in 76% yield.

MS: M = 561 (API+)

20  ExampleH11.1.36 | |
' - 2~(2,6-dichlorophenyl)-4-(4-chlorophenyl)-5-(2-[2-(2-N,N-dimethylaminoethyl)-
- thioethylamino]-pyrimidin-4-yl)-N-H-imidazole (H11.1.36)

An analogous reaction to that described in example H1.1.1, but starting with G11.1
and 2-(2-N,N-dimethylaminoethyl)thioethylamine gave H11.1.36 in 79% yield.

25 - MS: M =549 (API+), 547 (API-)




10 t hi opropyl am no] - pyrimdin-4-yl)-NHimdazole (HL1. 1138)tof8r 2j0&l ogous
reaction to that described in exanple HL. 1.1, but starting with Gl1.1 and
- 3-(2-N, \Wei0388199¢ am noet hyl ) t hi opropyl am ne gave Hl1l. 1. 3BCT/BP®BARBEGP| el d.

M5: M= 563 (APl +), 561 (API-) Exanple H11.1.39 15

2- (2, 6-di chl orophenyl)-4-(4-chl oroph )-5-(2-[3-(3-N, N-di net hyl am no-
propyl )t hi opropyl am no] - pyri m di n- 4= ﬁ%/'- N-Himdazole (H 1.1.39) An

anal ogous reaction to that described in exanple HL. 1.1, but starting with
Gll.1 ang,3: 1N.$4# met hyl ami nopr opyl ) t hi opropyl am ne gave H11.1.39 in
68% yi el d: T M= 577 §API +). 575 (AP 2 20 Exanple H11.1.40

2- (2, 6- di etiRSrdigharpphyoyl)-dA4chlaspphanyhyi-(2-B-(B2NI¥3- net hyl t hi ophen- 2-

-yl) net hy| aith&fjamidpFbpyiN tifiodthytabhihb L ppria@al-8-yEN-H-ihid@dleAn anal ogous
reaction iﬁ H%; degg?llgl%;eld i%ﬂ%xamlle HL. 1.1, Y'ib)tljjtv starting wwth Gl1.1 and
2- am none §7 "= -)mat hyl t hi ophene gave H11.1.40 in 40%vyield. 25 Ms: M= 528
(APl +) 17 COctober 2006 WD 03/087026 PCT/EP03/03969 -156 Exanmple If 11.

1.4% 2-(2,6-di r -{.4- -5 (2 . .
i opﬁﬁn@z@%é?;ﬁ%%%“ﬁ%% ool B SRNGIVA L O stantine wh ST ) 1 41y
- .anal ogousaBéad3iM -dlmeﬂnémnmwwﬁddoahylmm@e H11.137in 8% ysidarting with
Gll1.1 5 2-(thiophen-2-yl)ethylam ne gave H11.1.41 in 74%vyield. Ms: M=
528 (APl + anpl 1.4
2-(2, 6-di é@ﬁiﬁ"ﬁgﬁ%%}é@z@gﬁl)or ophenyl )-5-(2- [ (furan-3-yl)nethyl an no] -
pyrimdin-4-yl)-NHimdazole (H11l.1.42) 10 An anal ogous reaction to that
descri bedgin _6x l.e,,111.1.1, but starting with GL1.1

Examfleifm.l%s

- 2-(2,6-dichlorophenyl}-4-(4-chlorophenyl)-5-(2-[3-(2-N,N-dimethylaminoethyl)-
10 thiopropylamino]-pyrimidin-4-yl)-N-H-imidazole (H11.1.38)

An analogous reaction to that described in example H1.1.1, but starting with G11.1
and 3-(2-N,N-dimethylaminoethyl)thiopropylamine gave H11.1.38 in 62% yield.

MS: M = 563 (API+), 561 (API-)

Example H11.1.39
15 2-(2,6-dichlorophenyl)-4-(4-chlorophenyl)-5-(2-[3-(3-N,N-dimethylamino-
propyl)thiopropylamino]-pyrimidin-4-yl)-N-H-imidazole (H11.1.39)

An analogous reaction to.that described in example H1.1.1, but starting with G11.1
- and 3-(3-N,N-dimethylaminopropyl)thiopropylamine gave H11.1.39 in 68% yield.

MS: M =577 (API+), 575 (API-)

20  Example H11,140 |
" - 2-(2,6-dichlorophenyl)-4-(4-chlorophenyl)-5-(2-[ (3-methylthiophen-2-

yDmethylamino]-pyrimidin-4-yl}-N-H-imidazole (H11.1.40)

An analogous reaction to. that described in example H1.1.1, but starting with G11.1
- and 2-aminomethyl-3-methylthiophene gave H11.1.40 in 40% yield.

25 MS: M = 528 (API+)




3-am nonet hyl furane gave H11.1.42 in 45%yield. M5 M= 498.(HB 2006 Exanpl e
H11. 1. 43

2- (2, 6- aworBesophenyl ) - 4- (4-chl orophenyl ) -5-(2-[ 2- (1, 2, 4PCY/ERBIBIGY 15
yl)ethylami no] -pyrimdin-4-yl)-NHimdazole (H 1.1.43) An anal ogous
reaction to that described in exanple H.1.1, but starting with GlL1.1
2-(1,2,4-triazol-1-yl)ethylam ne gavé%l—'lll 1. 43 in 49%vyield. M5 M= 513
(APl +) Exanple H11.1.44 20

2-(2,6-di hIorfEB@nﬂd 4- (4-chlorophenyl )-5-(2-[3-(1, 2, 4-triazol - 3-

yl) propyl din-4-y thNH' m dazol e (H11l.1.44) An anal ogous
~reaction 2d2# chldsmhﬁnﬂé-d (rlﬁi apmml)m(zi[h(thbphersﬂad)teﬂw@woh Gl1.1
3(1245&@5@_{]435 19848 HL1.1.44 in 81%yield. Ms. M= 527
(API +) 17" Cct ober 06 V\D 03/0 7026 PCT/ EP03/ 03969 -157 Exam ple 1111.

2- (2, 6-di chl or o- 4- hydr oxyphenyl ) - 4- (4- chl or ophenyl ) - 5- (2- [ 3- hydr oxypr opyl -
am No] pyr Ariaghldg Ausyﬂe)ct{&anlmatcaazcﬁb@d {rHechmplel P11 BBt @arkihg wthGH.1

6- di 0 ch h nyl)-5-(2-[2-hydroxyet hyl -
o] pyrgprhﬁ lﬂ’eﬁ‘ %W tﬁy %ﬁégﬁbﬁéﬁﬂlﬂg& ‘gxarrpl e H11.2.3
2 (2 6- di chl or o- 4- hydr oxyphenyl ) - 4- (4- chl or ophenyl ) -'5- (2-[ 3-
nmet hoxypr igm lymdin-4-yl)-NHimdazole (H11.2.3) 10 Exanple
H1l. 2. &%g 3 K‘IQFH - 4- hydr oxyphenyl ) -4- (4-chl orophenyl)-5- (2- [2-
Example H11.1.42
- 2-(2,6-dichlorophenyl)-4-(4-chlorophenyl)-5-(2-[ (furan-3-yl)methylamino]-
.- pyrimidin-4-yl)-N-H-imidazole (H11.1.42)

10 - Ananalogous reaction to that described in example H1.1.1, but starting with G11.1
- 3-aminomethylfurane gave H11.1.42 in 45% yield.

MS: M = 498 (API+)

Example H11.1.43
~ 2-(2,6-dichlorophenyl)-4-(4-chlorophenyl)-5-(2-{2-(1,2,4-triazol-1-
15 - yl)ethylamino]-pyrimidin-4-yl)-N-H-imidazole (H11.1.43)

An analogous reaction to that described in example H1.1.1, but starting with G11.1
. 2-(1,2,4-triazol-1-yl)ethylamine gave H11.1.43 in 49% yield.

MS: M =513 (API+)
Example H11.1.44

.20 - 2-(2,6-dichlorophenyl)-4-(4-chlorophenyl)-5-(2-[3-(1,2,4-triazol-3-
- . ypropylamino]-pyrimidin-4-yi)-N-H-imidazole (H11.1.44)

‘An analogous reaction to that described in example H1.1.1, but starting with G11.1
. 3-(1,2,4-triazol-3-yl)propylamine gave H11.1.44 in 81% yield.

MS: M =527 (API+)




met hoxyet hyl am no] pyri m din-4-yl)-NHim dazol e (Hl1. 2. 4)7 oEedei®eHL1. 2. 5
2- (2, 6-di chl oro-4- hydr oxyphenyl ) - 4-(4-chl orophenyl )-5-(2-[2,3- 15

di hydr oX¥9108p8M02m no] pyri m di n-4-yl)-NHim dazol e (HL1l. BCBEPIIBAHEp| e
H'1.3.1 2-(2, 6-dichl oro-4-hydroxynet hyl phenyl) - 4- (4-chl or ophenyl ) -5-(2- [3-
hydr oxypr opyl am no] pyri m di n-4-yl) - Ng#l m dazol e (H11l. 3.1) An anal ogous
reaction to that described in exanple"'HL. 1.1, but starting wth G11.3 20
gave H11.3.1 in 13%ield. M5: M= 506 (APl +), 504 (API-) Exanple H11.3.2

2-(2,6-di Egﬁér@}ﬂﬂ)ﬂjr oxynet hyl phenyl ) - 4- (4-chl or ophenyl )-5-(2-[2-
hydr oxyet pyr n-4-y1)-N-Him 2) 25 Exanp

' H11.3.3 %‘@f‘h@?’@hﬂ%‘émlfmhﬂ&ws&%flﬂ g@ﬁa (ﬁ%ky nyI) 5 (2-13-
- met hoxypr amined d@;y.nuyn.NLH-lﬂna@ﬂd\(ﬁﬂLG)dazol e (H 1. 3.3) 17 COct ober 2006
-WD 03/ 087026 PCT/ EP03/03969 -158 Exanple H11.3.4

2- (2, 6-di chl oro- 4- hydr oxynet hyl phenyl ) - 4- (4-chl or ophenyl )-5-(2- [2-
met hoxyet Bydmaple &1 @2 i m di n-4-yl)-N-H i m dazole (H11.3.4) Exanple H11.3.5

o ﬁyéfoiy%xo?;'cﬁélﬁqor%o?@é@ﬁé]ﬁh?% ﬁﬁ%ﬁvﬁeﬂv@%@%@?ﬂ@ﬁ%ﬁ* A
'H12.1.1 2apin pmramm_rrridfih ﬂ;mdtazoez(lﬂlt?e%opheny|) 5-(2- [ 3-

hydr oxypr opyl am no] pyri m di n-4-yl)-N-Hi m dazole (H12. 1. 1) 10 Exanpl e

Hl2.1.2 Example H11.2.3

: 2-(2,6-dichloro-4-hydroxyphenyl)-4-(4-chlorophenyl)-5-(2-[3-
- methoxypropylamino]pyrimidin-4-yl)}-N-H-imidazole (H11.2.3)

10 Example H11.2.4
- .. 2-(2,6-dichloro-4-hydroxyphenyl)-4-(4-chlorophenyl)-5-(2-[2-
methoxyethylamino] pyrimidin-4-yl)-N-H-imidazole (H11.2.4)

Example H11.2.5
: - 2-(2,6-dichloro-4-hydroxyphenyl}-4-(4-chlorophenyi)-5- (2-[2 3-
15 dihydroxypropylamino]pyrimidin-4-yl)-N-H-imidazole (H11.2.5)

Example H11.3.1
2-(2,6-dichloro-4-hydroxymethylphenyl)-4-(4-chlorophenyl)-5-(2-(3-
hydroxypropylamino]pyrimidin-4-yl}-N-H-imidazole (H11.3.1)

: An analogous reaction to that described in example H1.1.1, but starting with G11.3
20 - gave H11.3.1in 13% yield.

MS: M = 506 (API+), 504 (API-)

Example H11.3.2
2-(2,6-dichloro-4-hydroxymethylphenyl)-4-(4-chlorophenyl)-5-(2-{2-
- hydroxyethylamino]pyrimidin-4-yl)-N-H-imidazole (H11.3.2)

25 Example H11.3.3
' - 2-(2,6-dichloro-4-hydroxymethylphenyl)-4-(4-chlorophenyl)-5-(2-[3-
-methoxypropylamino]pyrimidin-4-yl)-N-H-imidazole (H11.3.3)




2- (2, 6-dichl orophenyl)-4-(4-fluorophenyl)-5-(2-[2- 17 October 2006

hydr oxyet hyl am no] pyri mdin-4-yl)-NHim dazole (Hl2.1.2) Exanple H12.1.3
2- (2, 6- awohosophenyl ) - 4- (4-f 1l uorophenyl )-5-(2-[3- 15  PCT/EP03/03969

met hoxypr opyl am no] pyri m di n-4-yl)-N-Himdazole (H12.1.3) Exanple Hl12.1.4
2- (2, 6-dichl orophenyl)-4-(4-fl uorophgﬁyl )-5-(2-[2-

met hoxyet hyl am no] pyri m di n-4-yl)-N H1'nm dazole (H12.1.4) Exanple H12.1.5
20 2-(2, 6-dichl orophenyl)-4-(4-fluorophenyl)-5-(2-[2, 3-

di hydr oxymﬁﬂeqﬁlfy}l pyri mdin-4-yl)-NHimdazole (H12.1.5) Exanple
H12.2.1 ' .

2-(2, 6- di etikgrdichiorayénbydraxmmethylphenyl-4r(ddiorgrbsenylly3-€2-(2- [ 3- hydr oxy-

propyl am pekioidybikyRidindpytihmdintt-y1)i MAE phRafdid 212 34) 25 Exanple H12. 2.2
2-(2,6-dichlor o-%}rhydrﬂ])?ypheny'l ) I-Y4- (4-fluorophenyl)-5-(2-[2-hydroxyet hyl -
am no] pyrimdin-4-yl)-NHimdazole (HL2.2.2) 17 Cctober 2006 WD 03/087026
PCT/ EPO3/ Bxfbple H11505 Exanpl e H12.2. 3

2- 6- di -14- = (A-f 3-neth | -
o ] py'r_.‘2‘;&5%F*ﬁelﬂ%ﬁ?%%@é%%ﬁ?ﬁ&?‘%ﬁ@?9@’5“ e

2- (2, 6- di dihydraxyprapyminylpyeimidin-4-yD)ANH-irpidepole (§13.3.8) (2- [ 2- met hoxyet hyl -
am no] pyrimdin-4-yl)-NHimdazole (H12.2.4) Exanple H12.2.5

2- (2, 6-di ¢ghl or.o-4- hydr oxyphenyl ) -4-(4-fl uorophenyl)-5-(2-[2, 3-

di hydr oxy ' pyri mdin-4-yl)-NHimdazole (H12.2.5)
2-(2,6-dichlorophenyl)-4-(4-fluorophenyl)-5-(2-[3-
hydroxypropylamino]pyrimidin-4-yl)-N-H-imidazole (H12.1.1)

10 Example H12.1.2
2-{2,6-dichlorophenyl)-4-(4-fluorophenyl)-5-(2-[2-
hydroxyethylamino]pyrimidin-4-yl)-N-H-imidazole (H12.1.2)

Example H12.1.3
2-(2,6-dichlorophenyl)-4-(4-fluorophenyl)-5-(2-{3-
15 methoxypropylamino]pyrimidin-4-yl)-N-H-imidazole (H12.1.3)

Example H12.1.4
2-(2,6-dichlorophenyl)-4-(4-fluorophenyl)-5-(2-{2-
methoxyethylamino]pyrimidin-4-yl)-N-H-imidazole (H12.1.4)

Example H12.1.5
20 '2-(2,6-dichlorophenyl)-4-(4-fluorophenyl)-5-(2-[2,3-
dihydroxypropylamino]pyrimidin-4-yl)-N-H-imidazole (H12.1.5)

Example H12.2.1
2-(2,6-dichloro-4-hydroxyphenyl)-4-(4-fluorophenyl)-5-(2-[3-hydroxy-
propylamino]pyrimidin-4-yl)-N-H-imidazole (H12.2.1)

25 Example H12.2.2
' 2-(2,6-dichloro-4-hydroxyphenyl)-4-(4-fluorophenyl)-5-(2-[2-hydroxyethyl-
amino]pyrimidin-4-yl)-N-H-imidazole (H12.2.2}




10 Exanple H12.3.1 17 October 2006

2- (2, 6-di chl oro-4- hydr oxynet hyl phenyl ) - 4- (4-fl uor ophenyl ) -5-(2-[ 3-

hydr oxy pwomglosaeeé o] pyri m di n-4-yl)-N-H i m dazol e (H12. 3. RET/EEGIPI%e H12. 3. 2
2- (2, 6-di chl oro- 4- hydr oxynet hyl phenyl ) -4-(4-fl uorophenyl)-5-(2-[2- 15

hydr oxyet hyl am no] pyri m di n-4-yl)-N- F%d m dazol e (H12.3.2) Exanple H12.3.3
2- (2, 6-di chl or o- 4- hydr oxynet hyl pheny 4- (4-fluorophenyl)-5-(2-[3-

met hoxypr opyl am no] pyri m di n-4-yl)-N-Himdazole (H12.3.3) Exanple Hl2.3.4

20 2- (2, 6ggil eq{gzﬁlghydroxymst hyl phenyl ) - 4- (4 fl uor ophenyl)-5-(2-[ 2-

met hoxyet hyl a ! ri,m.din- NHim npl e H12.3.5
2-(2, 6-di Hpgrdicne %&Mm brfb&f’yﬂ)wwp gé&c&%ﬂ&%‘?’%”@?(g [2,3-

di hydroxyaﬂmmbwﬁnidih{lwlb-mmmdmdlé({NMSm dazol e (H12.3.5) 25 Exanple
H13.1.1 2-(2,6-dichlorophenyl)-4-(4-chl oro-3-nmethoxyphenyl)-5-(2-[ 3-

hydr oxypr opyl am no] pyri m di n-4-yl)-N-Him dazole (H13.1.1) 17 Cctober 2006
WO 03/ 087 Ezemple HIRIAMB/ 03969 - 160 Exanple H13.1.2

2-(25 6- d f("ﬁp gg‘ﬁ,{@ ]

hygirzsoxye![ FE;%%FW %ér ﬁéﬂyp)r@ffl—l- gé@?gﬂ%&gﬁﬂﬁ%ﬁ Exarrpl e H13.1.3
5 2- 26&1“6?9 o] henyl )-5-(2-[ 3-

nmet h(()xypropyl am noj pyr| m d| n- 4 I )-N-Him da)z(gloe (ﬁlé 1. g}) [Exarrpl e H13.1.4

2-(2,6-di EQA;SH%@H%&Y%““”‘ chl oro- 3- met hoxyphenyl ) -5- (2-[ 2-

2-(2,6-dichloro-4-hydroxyphenyl)-4-(4-fluorophenyl)-5-(2-(2,3-
dihydroxypropylamino]pyrimidin-4-yl)-N-H-imidazole (H12.2.5)

10 Example H12.3.1
2-(2,6-dichloro-4-hydroxymethylphenyl)-4-(4-fluorophenyl)-5-(2-[3-
- hydroxypropylamino]pyrimidin-4-yl)-N-H-imidazole (H12.3.1)

Example H12.3.2
2-(2,6-dichloro-4-hydroxymethylphenyl)-4-(4-fluorophenyl)-5-(2-[2-
15 hydroxyethylamino]pyrimidin-4-yl)-N-H-imidazole (H12.3.2)

Example H12.3.3
2-(2,6-dichloro-4-hydroxymethylphenyl)-4-(4-fluorophenyl)-5-(2-[3-
~ methoxypropylamino]pyrimidin-4-yl)-N-H-imidazole (H12.3.3)

Example H12.3.4
20 2-(2,6-dichloro- 4-hydr0xymethylphenyl) -4-(4-fluorophenyl)-5-(2-[2-
“methoxyethylamino]pyrimidin-4-yl)-N-H-imidazole (H12.3.4)

Example H12.3.5 ‘
© 2-(2,6-dichloro-4-hydroxymethylphenyl)-4-(4-fluorophenyl)-5-(2-[2,3-
dihydroxypropylamino]pyrimidin-4-yl)-N-H-imidazole (H12.3.5)

25 Example H13.1.1
2-(2,6-dichlorophenyl)-4-(4-chloro-3-methoxyphenyl)-5-(2-[3-
- hydroxypropylamino]pyrimidin-4-yl)-N-H-imidazole (H13.1.1)




et hoxyet hyl am no] pyri m di n-4-yl)-NHim dazole (H13.1.4)7 olQpEamBl e
H13.1.5 2-(2, 6-di chl orophenyl)-4-(4-chl oro- 3- net hoxyphenyl )-5-(2-]2, 3-
di hydr oxyproafogioaén no] pyri m di n-4-yl)-NHim dazol e (HL3. RCHEPOES2ID| e
H13.2.1

2- (2, 6-di chl oro-4- hydr oxyphenyl ) - 4-( ff??_:_hl or o- 3- net hoxyphenyl ) -5-(2-[3- 15
hydr oxypr opyl am no] pyri m di n-4-yl)-NHinm dazole (H13.2.1) Exanple H13.2.2
2- (2, 6-di chl or o- 4- hydr oxyphenyl ) - 4- (4- chl or o- 3- net hoxyphenyl ) - 5- ( 2-[ 2-

hydr oxyet B.!hﬁge@iﬂmi m di n-4-yl)-N-Hinmidazole (H13.2.2) Exanple H13.2.3
20 2- (2, 6-di,chl.oro-4-h nyl,) - 4-(4- chl o Q- 3- et hoxyphenyl ) - 5- (2-[ 3-
et hoxypr 88@: aﬁBfo{ﬁ#'gﬁ%gﬁ\ﬁ)%Wﬁ("mﬁb"&i’gg’éa(I:}Es. 2.3) Exanpl e HI3. 2.4
2- (2, 6- di bipthexgethylayniing] pyniinetiy4)yII-N-H-indidazobe 1%k 2oxyphenyl ) - 5- (2-[ 2-

met hoxyet hyl am no] pyri m di n-4-yl)-NHimdazole (H13.2.4) 25 Exanple
H13.2.5

2- (2, 6- di EmampleHLRLAr oxyphenyl ) - 4- (4- chl or o- 3- et hoxyphenyl ) - 5- (2-[ 2, 3-

di hysdr oxyar@m(duaﬂlbfuﬁh@uﬂ)-g@icmo{lo-)s%eﬂtoﬁypﬁw%@

2%3(H13.2.5) ----
il o isthoxgpropylaminolpyrimidin 4 yD)-N-H. imidasole ?ﬁ%’ﬁ[f.‘%?fi POT/EPOS/03969 - 161-

2- (2, 6-di chl oro-4- hydr oxynet hyl phenyl ) - 4- (4- chl or o- 3- net hoxyphenyl )-5-(2-[3

- hydroxyg&&gﬁews@l pyrimdin-4-yl)-NHimdazole (H13.3.1) Exanple
H13.3.2 5 =

- 2-(2, 6- di eHesrdicklotpphienyl) Addichloptrdrmethoryphtngbi5e26l23- et hoxyphenyl ) - 5- (2-[ 2

- hydr oxy gl ayd ey RERYS Ipptitidin 4 Y1) IN-M-fhidad daae] £1.4413. 3. 2)

10 Example H13.1.5
2-(2,6-dichlorophenyl)-4-{4-chloro-3-methoxyphenyl)-5-(2-[2,3-
dihydroxypropylamino]pyrimidin-4-yl)-N-H-imidazole (H13.1.5)

Example H13.2.1 .
. 2-(2,6-dichloro-4-hydroxyphenyl)-4-(4-chloro-3-methoxyphenyl)-5-(2-[3-
15 hydroxypropylamino]pyrimidin-4-yl)-N-H-imidazole (H13.2.1)

Example H13.2.2
2-(2,6-dichloro-4-hydroxyphenyl)-4-(4-chloro-3-methoxyphenyl)-5-(2-[2-
hydroxyethylamino]pyrimidin-4-yl}-N-H-imidazole (H13.2.2)

Example H13.2.3 :
20 2-(2,6-dichloro-4-hydroxyphenyl)-4-(4-chloro-3-methoxyphenyl)-5-(2-{3-
methoxypropylamino]pyrimidin-4-yl)-N-H-imidazole (H13.2.3)

Example H13.2.4
2-(2,6-dichloro-4-hydroxyphenyl)-4- (4-chloro-3—methoxyphenyl)-5-(2{2-
methoxyethylamino]pyrimidin-4-yl)-N-H-imidazole (H13.2.4)

25 Example H13.2.5 :
2-(2,6-dichloro-4-hydroxyphenyl)-4-(4-chloro-3-methoxyphenyl)-5-(2-[2,3-
dihydroxypropylamino]pyrimidin-4-yl)-N-H-imidazole (H13.2.5) -




Exanpl e H13. 3.3 17 October 2006

2- (2, 6-di chl oro-4- hydr oxynet hyl phenyl ) - 4- (4- chl or o- 3- net hoxyphenyl )-5-(2-[3
- et hoxyyproafpgioadn no] pyri m di n-4-yl)-N-H i m dazol e (HL3. BCBEPBB3IELanpl e
H13. 3.4 2-(2, 6-di chl oro-4- hydr oxynet hyl phenyl ) - 4-

(4-chl oro- 3- met hoxyphenyl )-5-(2- [2:161-

nmet hoxyet hyl am no] pyri mdin-4-yl)-NHim dazole (H13.3.4) Exanple H 13.3.5
2- (2, 6-di chl or o- 4- hydr oxyphenyl )-4-(4- chl or o- 3- met hoxyphenyl )-5-(2-[2, 3- 15
di hydr oxy ixapplediadm] pyri m di n-4-yl ) -N H-i m' dazol e (H13.3.5) Exanple

' E&/gréx;prgﬁaﬁcﬁgﬁ; Jl%ﬁ'%%?ﬁ% H)yyé}}egﬁ} 3T azyzi ée%@lﬁ&?@%\[@ 3§al( (2390[1?-
reaction Hmfoﬁ'ﬁlsm@}ﬂ‘lwﬂlem H—ilmﬂazpe(ﬁﬂﬁ XBarting with Gl4.1 20
gave H14.1.1 in 68%yield. M5 M= 564 (APl +) Exanple H14.1.2

2-(2,6-dichl orophenyl ) -4-(3-benzyl oxy-4-fl uorophenyl)-5-(2- [2-
hydr oxyet m&%ﬁpﬁ%i m di n- 4- yI )-N-H-imdazole (H14.1.2) 25 An anal ogous
- readion pq2jehdithlérs4hiydttyine 1@»4:r(§rcblor&3-bmhoiyﬁ§e‘niyngs -(@-12h Gl4.1 and
2-ami noet ha e Hl4. 1.2. e 50 (APl +) ------------
17 0t ol %Mﬁmﬁbmﬁé"ﬁaﬁf it (R e L0 S a1
2- (2, 6-di chl orophenyl ) - 4- ( 3- benzyl oxy- 4- f | uor ophenyl ) - 5- (2-[ 3-
et hoxypr gpuhA@EGlPYri m di n-4-yl) - N-H-i m' dazol e (H14.1.3) An anal ogous
reactlon t_r%t%—'escrlbed in_exanmple H1.1.1, but starting wth Gl4.1
: 2-(2,6-dichloro-4-hydroxymethylphenyl)-4-(4- chloro -3-methoxyphenyl)-5-(2-[3-
- methoxypropylamino]pyrimidin-4-yl)-N-H-imidazole (H13.3.3)

10 Example H13.3.4
' - 2-(2,6-dichloro-4-hydroxymethylphenyl}-4-(4-chloro-3-methoxyphenyl)-5-(2-[2-
methoxyethylamino]pyrimidin-4-yl)-N-H-imidazole (H13.3.4)

Examp_le H13.3.5
2-(2,6-dichloro-4-hydroxyphenyl)-4-(4-chloro-3-methoxyphenyl)-5-(2-[2,3-

15 = - dihydroxypropylamino]pyrimidin-4-yl)-N-H-imidazole (H13.3.5)
Example H14.1.1
- 2-(2,6-dichlorophenyl}-4-(3-benzyloxy-4-fluorophenyl)-5-(2-[3-
hydroxypropylamino]pyrimidin-4-yl)-N-H-imidazole (H14.1.1)

R An analogous reaction to that described in example H1.1.1, but starting with G14.1
20 gave H14.1.1 in 68% yield.

MS: M =564 (API+)
Example H14.1.2
. 2-(2,6-dichlorophenyl)-4-(3-benzyloxy-4-fluorophenyl}-5-(2-[2-

hydroxyethylamino]pyrimidin-4-yl)-N-H-imidazole (H14.1.2)

25.. - An analogous reaction to that described in example H1.1.1, but starting with G14.1
- - and 2-aminoethanol gave H14.1.2 in 73% yield,

MS: M =550 (API+)




5 and 3-net hoxy-1-am nopropane gave H14.1.3 in 80%yiel dj7MeiohM 700878

(APl +) Exanple H14.1.4

2- (2, 6- awolBesophenyl ) - 4- ( 3- benzyl oxy- 4-f | uor ophenyl ) - 5- PCFHERS3/03969

met hoxyet hyl am no] pyri m di n-4-yl)-NHimdazole (H14.1.4) 10 An anal ogous

reaction to that described in examplesil. 1.1, but starting with Gl4.1 and

2- met hoxy-1| - ani noet hane gave H14.1.4 in 67%yvyield. M5 M= 564 (API+) -

Exanple H14.1.5 '

(rac) - 2- ( Exsnpledhldok-Bphenyl ) - 4- ( 3- benzyl oxy- 4-f | uor ophenyl )-5-(2-[2,3.15

di hydr oxypro V=63 llrB Y A Yd-A- I3 (H14.1.5) An anal ogous

reaction '?O(Q{Eh%%ﬁglé Cr.{?%ﬁ%@?ﬂie%o |%ﬂﬁf1’.h%1dh?],‘ﬂ ué)(igg[? rting wth Gl4.1 and

(rac) - 2, 3methaxaPERylaming | pysmidin-43DN1H-imidpzele H1633] yield. M5 M= 580

(APl +) Exanple H14.2.1 20

2- (2, 6-di¢hl oro-4- hydroxy vi)-4-(3-benzyl -4+f| yorophe -5-(2-[3-

hydr oxypr @ﬂﬁ“@ﬁ?‘ﬂ? ﬁ%ﬂoprﬁgggﬁdﬁg?ﬁf N ﬁaﬂﬁf?ﬂ%ﬁllébﬁ—é{w%ﬂ&%#%ﬁal ogous

reac i on twd $4medthelgsbambecpropanexganepted.Hb 14 80% yeld. starting with Gl4.2 gave

H14.2.1 in 58%yield. M5 M= 580 (APl +) 17 Cctober 2006 WD 03/087026

PCT/ EPO3/ 03969 163 Exanple H14.2.2

2- (2, 6- di M M 5548 BlHdxyphenyl ) - 4- (3- benzyl oxy- 4- f | uor ophenyl ) - 5- ( 2- [ 2-

hydroxyet hyl - am no] pyri mi di n-4-yl)-N-H i m dazol e (H14.2.2) An anal ogous

reaction o tha qs ribed in exanple H1.1.1, but starting with Gl4.2 5

and 2-am ~gave H14.2.2 in 76%yield. M5 M= 566 (API+)
2-(2,6-dichlorophenyl)-4-(3-benzyloxy-4-fluorophenyl)-5-(2-2-

methoxyethylamino]pyrimidin-4-yl)-N-H-imidazole (H14.1.4)

~10 . An analogous reaction to that described in example H1.1.1, but starting with G14.1
and 2-methoxy-1-aminoethane gave H14.1.4 in 67% yield.

MS: M = 564 (API+)

Example H14.1.5 .
{rac)-2-(2,6-dichlorophenyl)-4-(3-benzyloxy-4-fluorophenyl)-5-(2-[2,3-
15 dihydroxypropyl-amino]pyrimidin-4-yl)-N-H-imidazole (H14.1.5)

An analogous reaction to that described in example H1.1.1, but starting with G14.1
- - and (rac)-2,3-dihydroxypropyl-amine gave H14.1.5 in 58% yield.

MS: M = 580 (API+)
Example H14.2.1
20 - 2-(2,6-dichloro-4-hydroxyphenyl)-4-(3-benzyloxy-4-fluorophenyl)-5-(2-[3-

. hydroxypropyl-amino]pyrimidin-4-yl)-N-H-imidazole (H14.2.1)

An analogous reaction to that described in example H1.1.1, but starting with G14.2
gave H14.2.1 in 58% yield.

MS: M = 580 (API+)




Exanpl e H14.2.3 17 October 2006

2- (2, 6-di chl oro-4- hydroxyphenyl ) - 4-(3-benzyl oxy-4-fl uorophenyl)-5-(2-[ 3-

met hoxypwopyhszagd no] pyri m di n-4-yl)-NHim dazol e (Hl4. 22GI/ERB/0A9Ianal ogous
reaction to that described in exanple H1.1.1, but starting with Gl4.2 .and
3- met hoxy- 1- am nopr opane gave Hl4.2-363hn 77%yield. M5 M= 594 (API+)
Exanple H14.2. 4

2- (2, 6-di chl or o- 4- hydr oxyphenyl ) - 4- (3- benzyl oxy- 4-f | uor ophenyl)-5-(2-[2 15
met hoxyet ﬁ#ﬂﬂbﬂd}%&rl m di n-4-yl)-NHimidazol e (H14.2.4) An anal ogous

reaction bq2lebdithldRss-hylRikypRe i lokyU-flivtbpBdnnts-mo[m t h Gl4. 2 and'.
2- met hoxy; 1 £wam ﬁhlgt ha,JrI;‘g a,ve l—lﬁ?m Beny 017 (ﬁllfl;z D (23[ 580 (API +) _

in
Exanpl e HRYdeoxge pYrimidin-4- f)ﬁH-l AL
(rac)-2-(2, 6-dichloro- 4 hydroxyphenyl) 4- (3- benzyl oxy- 4-fl uor ophenyl ) - 5- ( 2-

[2, 3-di hy Lovr i [ 4- [ ) An

" anal ogousgnagéﬁgglg%{eaé{gﬁqg t@%sdgg::r% l?ﬁ’yaéa] 1 n"i’gﬁ&%tﬁﬁut itéar?l ng with

-(31452 andne@ﬂau)m@etmmlm&wymupzﬂ%mddqe gave H14.2.5 in 48%yield. M5 M
= 596 (API +) 17 Cctober 2006 WD 03/087026 PCT/ EP03/03969 -164 Exanple

H14 3.

2-(2, 6- d| M—ﬁ-Mnsﬁﬁwﬂxymt hyl phenyl) - 4- (3- benzyl oxy- 4-f | uor ophenyl ) - 5- ( 2-

[ 3- hydroxypropyl -am no] pyrim din-4-yl)-NHimdazole (H14.3.1) An

anal ogousreact i n that described in exanple H1.1.1, but starting with

Gl4.3 5 3 in 53%yield. M5 M= 594 (APl +) Exanple H14.3.2
- 2-(2, 6- di 2H{2SrdschlotoyshpanorpplisnyPe (3/binzglogg-4sfumryphenyl) - €2-[3er ophenyl ) - 5- ( 2-
[2- methoxypropyl-amino]pyrimidin-4-yl)-N-H-imidazole (H14.2.3)
-10 An analogous reaction to that described in example H1.1.1, but starting with G14.2

and 3-methoxy-1-aminopropane gave H14.2.3 in 77% yield.
MS: M =594 (API+)

Example H14.2.4 ‘
2-(2,6-dichloro-4-hydroxyphenyl)-4-(3-benzyloxy-4-fluorophenyl)-5-(2-{2-
15 methoxyethyl-amino] pyrimidin-4-yl)-N-H-imidazole (H14.2.4)

An analogous reaction to that described in example H1.1.1, but starting with G14.2
- and 2-methoxy-1-aminoethane gave H14.2.4 in 53% yield.

MS: M = 580 (API+)

Example H14.2.5
20 . (rac)-2-(2,6-dichloro-4-hydroxyphenyl)-4-(3-benzyloxy-4-fluorophenyl)-5-(2-
[2,3-dihydroxypropyl-amino]pyrimidin-4-yl)- N-H-imidazole (H14.2.5)

~An analogous reaction to that described in example H1.1.1, but starting with G14.2
and (rac)-2,3-dihydroxypropyl-amine gave H14.2.5 in 48% yield.

MS: M = 596 (API+)




hydr oxyet hyl - am no] pyri m di n-4-yl)-NHim dazol e (H14. 3. 2} otRp&nodgal ogous
reaction to that described in exanple HL. 1.1, but starting with Gl4.3 and
2- am noewbanos7ogave H14.3.2 in 39%yield. M5: M= 580 (ARCHEPIIDISAID| e

H14. 3. 3

2- (2, 6-di chl or o-4- hydr oxynet hyl phenylgg 4- ( 3- benzyl oxy-4-fl uor ophenyl ) -5-( 2-
[ 3 15 net hoxypropyl -am no] pyrimdin-4-yl)-NHimdazole (H14.3.3) An

anal ogous reaction to that described in exanple HL. 1.1, but starting with
Gl4.3 an@xampRtHDKY1! - anmi nopr opane gave H14.3.3 in 24%yield. Ms: M= 608

(API +) 14 3. § e a(7_[2.

S o b di eresSichibfo Bt etbmetiphemiit-(-hepaylony tifluorophemy S Els- 1) o (5.
[ 2- met hokydtoxyprog -mmmuﬁmwl)yN)HMdﬂzﬂkdhééﬁé (H14. 3. 4) An anal ogous
reaction to that described in exanple H1.l1.l, but starting with Gl4.3 and

2- met hoxy- 1| - anj noet hane gave Hl4.3.4.,in 60%yield, M5. M= 59 Pl +) 17
Cct ober 2d@@nalggpyseaeiog m@sﬁ%%@peﬁéé-@&hﬁﬁﬁmﬂ@%égﬁ

(rag - 2- ( gaeliLhi af 5394 yleydlr oxymet hyl phenyl ) - 4- (3- benzyl oxy- 4-f | uor ophenyl )
-5- (2-[2,3-di hydroxypropyl am no] pyri m di n-4-yl)-NHimdazole (H14.3.5) An
anal ogous reaction to that described in exanple HL. 1.1, but starting with
Gl4.3 5 MBIM =584 {&PB-)di hydr oxypropyl -anmi ne gave H14.3.5 in 49%yield. M5
M= 610 (APl +) Exanple H 15.1.1

2- (2, 6-di chl orophenyl ) - 4-(3-benzyl oxy- 4- et hyl phenyl )-5-(2- [3-
hydr oxypr MMH midi n-4-yl )-N-Hi ni dazol e (H15.1.1) 10 Exanple

- H15.1.2  2.(2,6-dichloro-4-hydroxymethylphenyl)-4-(3-benzyloxy-4-fluorophenyl)-5-(2-[2-
' hydroxyethyl-amino]pyrimidin-4-yl)-N-H-imidazole (H14.3.2)

10 " An analogous reaction to that described in example H1.1.1, but starting with G14.3
and 2-aminoethanol gave H14.3.2 in 39% yield.

MS:; M = 580 (API+)

Example H14.3.3 :
2-(2,6-dichloro-4-hydroxymethylphenyl)-4-(3-benzyloxy-4-fluorophenyl)-5-(2-[3-
15 methoxypropyl-amino]pyrimidin-4-yl)-N-H-imidazole (H14.3.3)

An analogous reaction to that described in example H1.1.1, but starting with G14.3
and 3-methoxy-1-aminopropane gave H14.3.3 in 24% yield.

MS: M = 608 (API+) .

Example H14.3.4
20 2-(2,6-dichloro-4-hydroxymethylphenyl)-4-(3-benzyloxy-4-fluorophenyl)-5-(2-[2-
' methoxyethyl-amino]pyrimidin-4-yl)-N-H-imidazole (H14.3.4) '

An analogous reaction to that described in example H1.1.1, but starting with G14.3
and 2-methoxy-1-aminoethane gave H14.3.4 in 60% yield.

MS: M = 594 (API+)




2- (2, 6-di chl orophenyl ) - 4-(3- benzyl oxy- 4- et hyl phenyl ) - 5- { 2oefoBer 2006

hydr oxyet hyl am no] pyri mdin-4-yl)-NHim dazole (H15.1.2) Exanple H15.1.3
2- (2, 6- dvonB@esophenyl ) - 4- ( 3- benzyl oxy- 4- net hyl phenyl ) - 5- PCI/EPB/03%63

met hoxypr opyl am no] pyri m di n-4-yl)-N-Himdazole (H15.1.3) Exanple H15.1.4
2- (2, 6-dichl orophenyl)-4-(3-benzyl T?I%—ll met hyl phenyl )-5-(2- [ 2-

met hoxypr opyl am no] pyri m di n-4-yl) - I m dazol e (H15. 1. 4) Exanple H15.1.5
20 2-(2, 6-dichl orophenyl) - 4- (3-benzyl oxy- 4-met hyl phenyl ) -5- (2-[2, 3-

ﬂllgyczir OXYR. &é}ﬂﬁleﬁﬂ% pyrimdin-4-yl)-NHimdazole (H15.1.5) Exanple
2-(2, 6-di 1Fb262 ﬁﬂpﬁ}’é?rs;&rbffkﬁmeww%!éhHPWYAmﬁ‘é‘% flyorapbel)-55. (2. [ 3-

hydr oxypr 3-3iHydfdxppfdpddhino foy¥ini JWaRifidz¢lEH1235) 25 An anal ogous
reaction Fzgﬁthat des)dgyll?e?zi in exarrple ﬁT 1.1, but starting with Gl15.2 gave

HI5.2.1 in 71%vyield. M5: M= 576 (APl +) - - -----zuu-- 17 October 2006 WO
03/ 087026 ARGRAIGERA/6R%6A toﬂmaiescabmlrm exahiple H12.1, but starting with G14.3

2- (2, 6-di g t hyl phenyl ) -5-(2-[.2-
hydr?soxyet ﬁ‘b4&5%1 W&)&%@%ﬁ% ﬁ?ﬁq@ééa{fz? ?&%%5 2.2) An anal ogous
reaction to that described in exarrple Hl.1.1, but starting with Gl5.2 5
and 2-am ppehpageh (g H1S. 2.2 in 76%yield. M52 M= 562 (APl +) Exanple
H15.2.3
2- (2, 6-di chl or o- 4- hydr oxyphenyl ) - 4- ( 3- benzyl oxy- 4- met hyl phenyl ) - 5- (2-[ 3-

- Example H15.1.1

2-(2,6-dichlorophenyl)-4-(3-benzyloxy-4-methylphenyl)-5-(2-[3-

hydroxypropylamino]pyrimidin-4-yl)-N-H-imidazole (H15.1.1)

10 Example H15.1.2
2-(2,6-dichlorophenyl)- 4-(3-benzyloxy-4-methylphenyl) -5-(2-[2-
hydroxyethylamino]pyrimidin-4-yl)-N-H-imidazole (H15.1.2)

Example H15.1.3
2-(2,6-dichlorophenyl)-4- (3-benzyloxy-4-methylphenyl) -5-(2-[3-
15 methoxypropylamino]pyrimidin-4-yl}-N-H-imidazole (H15.1.3)

Example H15.1.4
2-(2,6-dichlorophenyl)-4-(3-benzyloxy-4-methylphenyl)-5-(2-[2-
methoxypropylamino]pyrimidin-4-yl)-N-H-imidazole (H15.1.4)

Example H15.1.5
20 2-(2,6-dichlorophenyl)-4-(3-benzyloxy-4-methylphenyl)-5-(2-[2,3-
dihydroxypropylamino]pyrimidin-4-yl)-N-H-imidazole (H15.1.5)

Example H15.2.1
2-(2,6-dichloro-4-hydroxyphenyl)-4-(3-benzyloxy-4-methylphenyl)-5-(2-[3-
hydroxypropyl-amino]pyrimidin-4-yl)-N-H-imidazole (H15.2.1)

25 - - An analogous reaction to that described in example H1.1.1, but starting with G15.2
gave H15.2.1 in 719% yield.

MS: M = 576 (API+)




met hoxypr opyl - am no] pyri m di n-4-yl)-NHim dazol e (H15. 2173a)ct%9e1ﬁzboanal ogous
reaction to that described in exanple Hl. 1.1, but starting wth GI5. and
3- met hoxwolbsasiopopr opane gave H15.2.3 in 70%yield. MS: MEEEBBH®3$API +)
Exanpl e H15. 2. 4

2- (2, 6-di chl oro-4- hydroxyphenyl ) - 4- ( 3- benzyl oxy- 4- et hyl phenyl )-5-(2-[2 15
nmet hoxyet hyl - am no] pyri m di n- 4-yl )-qu@'i m dazol e (H15.2.4) An anal ogous
reaction to that described in exanple HL. 1.1, but starting with Gl5.2 and

2 rret hoxygl - Eggg ane gave H15.2.4 in 70%yield. M5: M= 576 (API+)

(rac) 2-(2; (émdﬁbm-bhqﬁmmbhb(Wbénz#h@s%nﬁwlpbﬂwlk&@t[hyI phenyl ) -5-( 2-
[2,3-di hyg] AV gl zole (H'5.2.5) An

anal ogous i’eaci ﬂa ggdc%elgj?#ﬁe&%%@uﬂ%% 1, but starting with
Gl5.2 and (rac)-2, 3- d| hydroxypropyl am ne gave H15. 2. 5 in 53%yield. M5 M

H1§9§ ( APhﬁ)anllEgSEstx‘éQ&fon&Q @Rat MErided HBARADHIPHT/1HPB3L Qavag withl®is.Fxanpl e

2- (2 6- di &h SrBuRoebANA LR INA IRIRP Yie: (3- benzyl oxy- 4- net hyl pheny! ) - 5- ( 2-
[ 3- hydroxypropyl am no] pyrimdin-4-yl)-NHimdazole (HL5.3.1) An anal ogous
reaction . g@gﬁf ihbed in exanple H1.1.1, but starting with GL5.3 5
gave. H15. |n g 0 VI gld M5: M= 590 (APl +) Exanple H15.3.2

2- (2, 6-di chl or o- 4- hydr oxynet hyl phenyl) - 4- (3- benzyl oxy- 4- met hyl phenyl ) - 5- ( 2-

[ 2- hydr OXE‘%&M‘E}H@ W] pyrimdin-4-yl)-NHimdazole (H15.3.2) 10 An
I t hat | e tart th
ggg ggouslz-r(g%f: é oro-g hydr%xyp ee?l():r) 4-&dbeln2y%)§$-r£?meth%hen);l} 5?&”[38 arting w

methoxypropyl-amino}pyrimidin-4-yl}-N-H-imidazole (H15.2.3)

10 An analogous reaction to that described in example H1.1.1, but starting with G15.2
" and 3-methoxy-1-aminopropane gave H15.2.3 in 70% yield.

MS: M = 550 (API+)

Example H15.2.4
_ 2-(2,6-dichloro-4-hydroxyphenyl)-4-(3-benzyloxy-4-methylphenyl)-5-(2-[2-
15 - methoxyethyl-amino}pyrimidin-4-yl)-N-H-imidazole (H15.2.4)

- An analogous reaction to that described in example H1.1.1, but starting with G15.2
and 2-methoxy-1-aminoethane gave H15.2.4 in 70% yield.

~ MS: M =576 (API+)

Example H15.2.5
20 (rac)-2-(2,6-dichloro-4—hydroxy'phenyl)-4-(3-benzyloxy—4~methylphenyl)-5—(2-_
- [2,3-dihydroxypropyl-amino]pyrimidin-4-yl)-N-H-imidazole (H15.2.5)

An analogous reaction to that described in example H1.1.1, but starting with G15.2
-and (rac)-2,3-dihydroxypropyl-amine gave H15.2.5 in 53% vield.

MS: M = 592 (API+)




and 2-am noet hanol gave H15.3.2 in 45%vyield. M. M= 5767 O&Rbdy2006xanpl e
H15. 3. 3

2- (2, 6- WOIBH8H261- hydr oxynet hyl phenyl ) - 4- ( 3- benzyl oxy- 4- RET/ERI3IRLAIY| ) - 5- (2
15 [ 3- met hoxypr opyl - am no] pyri m di n-4-yl)-NH i m dazol e (H15.3.3) An

anal ogous reaction to that described in exanple HL. 1.1, but starting with
Gl5.3 and 3-net hoxy-|-am nopropane ¥e H 15.3.3 in 27%vyield. M5: M= 604
(APl +) Exanple H15.3.4 20

2- (2, 6:dighl oro-4- roxynet hyl phenyl ) - 4- ( 3- benzyl oxy- 4- net hyl phenyl ) - 5- ( 2-
[ 2- met hox =grrro] pyrim di n-4-yl)-N-Himdazol e (H15. 3.4) An anal ogous
reaction 12{{2Jﬁklhthldﬂ@é—h’gfdh@Mﬂdﬂlp&l@leé—4H3-lﬂeniylom4 nethylphenylyd-(2+ G15.3 and

L o T

(rac)-2-(2, 6-dichl oro-4-hydroxynet hyl phenyl ) - 4- (3- benzyl oxy- 4- met hyl phenyl)

- 5:(2-[ 2A3-sdhalay Gﬂis%éfd%ﬁ%’ uﬁme&hm ibAPAHY 1)1; Dhtdtirhgazml @153115. 3. 5) An

anal ogous re t| 0 mzé)gg} escribed in exanple Hl1.1.1, but starting with
GlS 3 5 &?’Vt‘} ? ?S'ieafqydr oxypropyl -ami ne gave H15.3.5 in 55%yield. NS

= 606 (API +) Exarrpl e H16.1.1
2(26d|fvﬁl OI%B& 4(3 nmet hyl t hi ophenyl )-5-(2-[ 3-
hydroxypropy am no?pyrl m din-4-yl)-NHimdazole (H16.1.1) 10 Exanple
H16.1.2 2-(2,6-dichl orophenyl)-4- (3-nethylthiophenyl)-5-(2- [2-

hydr oxyet Eﬁﬁﬂb pASAYyF i m din-4-yl)-NHimdazole (H16. 1. 2)
: 2-(2,6-dichloro-4-hydroxymethylphenyl)-4-(3-benzyloxy-4-methylphenyl)-5-(2-
- [2-hydroxyethyl-amino]pyrimidin-4-yl)-N-H-imidazole (H15.3.2)

10 -An analogous reaction to that described in example H1.1.1, but starting with G15.3
and 2-aminoethanol gave H15.3.2 in 45% yield.

MS: M = 576 (API+)

Example H15.3.3
2-(2,6-dichloro-4-hydroxymethylphenyl)-4-(3-benzyloxy-4-methylphenyl)-5-(2-
15 [3-methoxypropyl-amino]pyrimidin-4-yl)-N-H-imidazole (H15.3.3)

An analogous reaction to that described in example H1.1.1, but starting with G15.3
and 3-methoxy-1-aminopropane gave H15.3.3 in 27% yield.

MS: M = 604 (API+)

Example H15.3.4
.20 - 2-(2,6-dichloro-4-hydroxymethylphenyl)-4-(3-benzyloxy-4-methylphenyl)-5-(2-
 [2-methoxyethyl-amino]}pyrimidin-4-yl)-N-H-imidazole (H15.3.4)

An analogous reaction to that described in example H1.1.1, but starting with G15.3
and 2-methoxy-1-aminoethane gave H15.3.4 in 60% yield.

MS: M = 590 (API+)




Exanpl e H16. 1.3 2-(2, 6-di chl orophenyl)-4-(3-nethylthi ophengkbb&A086[ 3- 15
“met hoxypr | am no] pyrimdi n-4-yl)-NHimdazole (HL6. 1. e H16.1.4
2-(2,6- (W@H%@"Bﬁhenyl) 4- (3-nethyl t hi ophenyl ) - 5- (2- [ 2- PeTebusRERy

met hoxyet hyl am no] pyri m di n-4-yl) - N-H-| m dazol e (H16.1.4) Exanple H16.1.5

- 20

~(rac)-2-(2, 6-di chl orophenyl)-4-(3- nethylthlophenyl) 5-(2-[2, 3-di hydr oxyprop
yl - am no] pyrimdin-4-yl)-NHimdazole (H16.1.5) Exanple H16.2.1

2-(2,6-di Mﬁhﬂﬁ@roxyphenyl) 4- ( 3- et hyl t hi ophenyl ) - 5- (2 [ 3-

e o3P SRR AT Bk Bﬁh‘ y’f’?‘*ig?’%l’??@"ﬁ‘l? .op%en e e '(3 [2-
‘hydr oxyet ﬁ»,(lzdaﬁﬂb]mi;mmrdp amnyzlp yrinidin-v yd hNoH $.355) Oct ober 2006
WO 03/ 087026 PCT/ EP03/03969 -169 Exanple H16 2. 3

2- (2, 6-di chl oro-4- hydroxyp 3- rret h| oplg) 5- gﬁ%

et hoxypr 68ynales W&ﬂfﬁwmtﬁ&f‘tﬂeﬁlﬁe 61191 %%‘“ﬁ)‘&%& | e H16. 2.4
-5 252, 6- ghd {YaQr B3 4iliMes )Sawme—aﬁﬁﬂegﬁvéﬁwmshmss%yaﬂﬂenyl) 5-(2-[2-

met hoxyet hyl am no] pyrim din-4-yl)-NHimdazole (HL6.2.4) Exanple H16.2.5
(rac)-2-(2, 6-dichl oro-4-hydroxyphenyl)-4-(3-nethylthi ophenyl)-5-(2-[2, 3-
di hydr oxy pMSopyE-6861AaiHpyri m di n-4-yl)-N-Hi m dazole (H16.2.5) 10 Exanpl e
H16. 3. 1
2- (2, 6-di chl or o- 4- hydr oxynet hyl phenyl ) - 4- ( 3- met hyl t hi ophenyl ) -5-(2-[ 3-

( Emleﬂyyypy)( yl thiophenyl)-5-(2-]

- 2-(2,6-dichlorophenyl)-4-(3-methylthiophenyl)-5-(2-[3-

- . hydroxypropylamino] pyrimidin-4-y1)-N-H-imidazole (H16.1.1)

10 Example H16.1.2
' 2-(2,6-dichlorophenyl)-4-(3-methylthiophenyl)-5-(2-[2-
hydroxyethylamino]pyrimidin-4-yl)-N-H-imidazole (H16.1.2)

Example H16.1.3
2-(2,6-dichlorophenyl)-4-(3-methylthiophenyl)-5-(2-{3-
15 - methoxypropylamino]pyrimidin-4-yl)-N-H-imidazole (H16.1.3)

Example H16.1.4
2-(2,6-dichlorophenyl)-4-(3-methylthiophenyl)-5-(2-[2-
methoxyethylamino]pyrimidin-4-yl)-N-H-imidazole (H16.1.4)

: Example H16.1.5
20 - (rac)-2-(2,6-dichlorophenyl)-4-(3-methylthiophenyl)-5-(2-(2,3-dihydroxypropyl-
~amino]pyrimidin-4-yl)-N-H-imidazole (H16.1.5)

Example H16.2.1
2-(2,6-dichloro-4-hydroxyphenyl)-4-(3-methylthiophenyl)-5-(2-3-
- hydroxypropylamino]pyrimidin-4-yl)-N-H-imidazole (H16.2.1)

25 Example H16.2.2
- 2-(2,6-dichloro-4-hydroxyphenyl)-4-(3-methylthiophenyl)-5-(2-{2-
- - hydroxyethylamino]pyrimidin-4-yl)-N-H-imidazole (H16.2.2) .




hydr oxypr opyl am no] pyri m di n-4-yl)-NH i m dazol e (H16. 3. {) oksBeoes HL6. 3. 2
2- (2, 6-di chl oro-4-hydr oxynet hyl phenyl ) - 4-(3-nmet hyl t hi op -b5-(2-[2- 15
hydr oxye‘yﬂy?‘aﬁﬂﬁ%} pyrimdin-4-yl)-NHimdazole (H16. 3. 2?%%3‘?%3%&1116. 3.3
2- (2, 6-di chl oro- 4- hydr oxynet hyl phenyl ) - 4- (3- net hyl t hi ophenyl )-5-(2-[ 3-

met hoxypr opyl am no] pyri m di n-4-yl ) -MNgdJ m dazol e (H16.3.3) Exanple H16.3.4
20 2- (2, 6-di chl oro-4- hydr oxynet hyl phenyl ) - 4- ( 3- net hyl t hi ophenyl ) -5-(2-][ 2- '
met hoxyet hyl am no] pyri m di n-4-yl)-NHim dazole (H16.3.4) Exanple H16.3.5
(rac) - 2- ( Bxdingle@il6a.®- 4- hydr oxymet hyl phenyl ) - 4- ( 3- net hyl t hi ophenyl )-5-(2-[2
, 3- di hyd . | - amj L vdi e 4- Wl Lo dazgke (H16.3.5) 17

‘Oct ober 2682%9‘{7\%%59 %@'@%ﬁﬁ%’éﬁ%@/ Bﬁéﬁé‘]“%"?_fﬁﬁggé Pe H17.1.1

2- (2, 6- di siethoyprapyldnyinalpyeimidior4-yB iy Himidargle SH162.83-

hydr oxypr opyl am no] pyri m di n-4-yl)-NHim dazole (H17.1.1) An anal ogous

reaction to that described in exanple H1.1.1, but starting with Gl7.1 5
gave H17.ExampleHE$24ic|d. MS: M= 464 (API+) Exanple H17.1.2

ﬁ é 3, 6- dE[ﬁﬂ?,@f&ﬂﬂﬁfb‘hflwﬂla({)@plﬁﬁlﬁ)%-@?ﬁeﬂw _ 'Lireﬁylﬁ—g'(%{[zi' 2) 10 An anal

roxye am n r.i .N= 4= Y] )i i mdazo 1. n anal ogous
‘“r)éact i on P%W%Xf%%??%@ﬂ“?‘ﬁ%ﬁﬁﬁ’#&‘d%‘“ﬁe hﬁh&%% arting with Gl7.1 and
2-am noet hanol gave H17.1.2 in 71%yvyield. M5 M= 450 (APl +) Exanple

HL7. 1.3 Example H16.2.5
(rac)-2-(2,6-dichloro-4-hydroxyphenyl}-4-(3-methylthiophenyl)-5-(2-(2,3-
- dihydroxypropyl-amino]pyrimidin-4-yl)-N-H-imidazole (H16.2.5)

10 Example H16.3.1
 2-(2,6-dichloro-4-hydroxymethylphenyl)-4-(3-methylthiophenyl)-5-(2-[3-
hydroxypropylamino]pyrimidin-4-yl)-N-H-imidazole (H16.3.1)

Example H16.3.2
2-(2,6-dichloro-4-hydroxymethylphenyl)-4-(3-methylthiophenyl)-5-(2-[2-
15 hydroxyethylamino]pyrimidin-4-yl)-N-H-imidazole (H16.3.2)

Example H16.3.3
2-(2,6-dichloro-4-hydroxymethylphenyl)-4-(3-methylthiophenyl)-5-(2-[3-
methoxypropylamino]pyrimidin-4-yl)-N-H-imidazole (H16.3.3)

Example H16.3.4
20 2-(2,6-dichloro-4-hydroxymethylphenyl)-4-(3-methylthiophenyl)-5-(2-[2-
methoxyethylamino]pyrimidin-4-yl)-N-H-imidazole (H16.3.4)

Example H16.3.5
(rac)-2-(2,6-dichloro-4-hydroxymethylphenyl)-4-(3-methylthiophenyl)-5-(2-[2,3-
dihydroxypropyl-amino]pyrimidin-4-yI)-N-H-imidazole (H16.3.5)




2- (2, 6-di chl orophenyl)-4-(3-acetyl enyl phenyl)-5-(2- [3 157 October 2006

met hoxypr opyl am no] pyri m di n-4-yl)-N-Him dazole (HL7.1. e H17.1.4
2-(2, 6- dygﬁ?{‘@?"@%enyl )-4-(3-acetyl enyl phenyl)-5-(2-[ 2- Po%T‘IEFé?OgPAg

met hoxyet hyl am no] pyrim din-4-yl)-NHimdazole (H17.1.4) Exanple H17.1.5

20 - 170 -

(R)-2-(2, 6-di chl orophenyl ) -4-(3-acetyl enyl phenyl)-5-(2-[ 2, 3-di hydr oxypr opyl
- amno]pyrimdin-4-yl)-NHimdazole (HL7.1.5) An anal ogous reaction to

t hat descEidigpleHn7aganple HL. 1.1, but starting with GL7.1 and

17 oot ober o bisBBE BRSSP 1) Bl e b7 16
(S) - 2- ( 2, bydtiozypropypnarlpyrimidig-dayle-iNs Heimidiobe(H17.181)( 2- [ 2, 3- di hydr oxypr opyl

- amino]pyrimdin-4-yl)-NHimdazole (HL7.1.6) An anal ogous reaction to
t hat described in exanple HL. 1.1, but starf il_wbwi th GL7.1
e HL

oD

(S) - 2, 3- dARyaeleggsTeastipo sxthab depsribed jnexamp éomﬁ'ért&?gwé?@@?g 480 (APl +)
Exampl e HiAedi1l.1.1in 69% yield. |
2-(2,6-di chl oro-4- hydr oxyphenyl ) - 4-(3-acetyl enyl phenyl )-5-(2-[ 3-
hydr oxypr opyl am no] pyri m di n-4-yl)-N-Himdazole (H17.2.1) 10 Exanpl e
H17. 2. 2 2MM=db¢ MRIF)- 4- hydr oxyphenyl ) - 4- (3- acet yl enyl phenyl ) - 5- (2-[ 2-
hydr oxyet hyl am no] pyri mi di n-4-yl)-NHim dazole (HL7.2.2) Exanple H17.2.3
2- (2, 6-di chl or 0- 4- hydr oxyphenyl ) - 4- (3- acet yl enyl phenyl )-5-(2- [3- 15
met hoxy pr Bxamhple#HAIL r i m di n-4-yl ) - N-Hi ni dazol e (H17.2.3)

2-(2,6-dichlorophenyl)-4-(3-acetylenylphenyl)-5-(2-[2- :

hydroxyethylamino]pyrimidin-4-yl)-N-H-imidazole (H17.1.2)

10 . An analogous reaction to that described in example H1.1.1, but starting with G17.1
- and 2-aminoethanol gave H17.1.2 in 71% yield.

MS: M = 450 (API+)

Example H17.1.3 :
2-(2,6-dichlorophenyl)-4-(3-acetylenylphenyl)-5-(2-[3-
15 methoxypropylamine]pyrimidin-4-yl)-N-H-imidazole (H17.1.3)

Example H17.1.4
2-(2,6-dichlorophenyl)-4-(3-acetylenylphenyl)-5-(2-[2-
methoxyethylamino]pyrimidin-4-yl)-N-H-imidazole (H17.1.4)

Example H17.1.5
20 . {R)-2-(2,6-dichlorophenyl)-4-(3-acetylenylphenyl)-5-(2-[2,3-dihydroxypropyl-
- amino]pyrimidin-4-yl)-N-H-imidazole (H17.1.5)

An analogous reaction to that described in example H1.1.1, but starting with G17.1
and (R)-2,3-dihydroxypropylamine gave H17.1.5 in 61% yield.

MS: M =480 (API+)




Exanpl e H17.2. 4 17 October 2006
2- (2, 6-di chl or o- 4- hydr oxyphenyl ) - 4- (3- acetyl enyl phenyl) -

5-(2-]2-
met oxy et WOIOXBEA pyri ni di n-4-yl)-N-H-i mi dazol e (HL7. 2. 4) f‘:@% P¥H17. 2.5
20 2-(2, 6-dichl oro-4-hydroxyphenyl)-4-(3-acetyl enyl phenyl )-5-(2-[2, 3-
di hydr oxypr opyl am no] pyri m di n- 4-yl )1}\1- Him dazol e (H17.2.5) Exanple
H17.3.1
2- (2, 6-di chl or o- 4- hydr oxynet hyI phenyl ) -4-(3-acetyl enyl phenyl )-5-(2-]3-

hydr oxypr epvhaRINGIRyri m din-4-yl)-N-Himdazole (H17.3.1) 25 Exanple
H17. 3.

2-(2, 6- ? 4 %8 dichlarpphenle4(3-aeesrienyipheny-5: 223 -dihyArsrriopyl 5. (2- [ 2-

- hydr oxyet hinimsTpohidinidaylpiNaH4mitazobe (Hi700.6)azol e (H17.3.2) 17 Cctober 2006
WD 03/ 087026 PCT/ EP03/03969 -172 Exanple H17.3.3

2- (2, 6-di chl oro-4-hydr oxynet hyl phenyl) - 4- (3- acetyl enyl phenyl ) - 5- (2-[ 3-

et hoxyprprmalngm]rpmomtdﬂ?ﬂdewl})eg:&nmm&aﬂbﬂé, lqmmr@lgav)ny @lar}pl e H17.3.4

5 252, 6-dighyof, a@hﬂ%@f&}%&h@%ﬂ%ﬁhh%lﬁ%m@m enyl phenyl ) -5-(2-[ 2-

netoxyeth anlno py H 1 mdazole (H17.3.4) Exanple H 17.3.5

2- (2, 6-di chl oro-4- hydr oxynet hyl phenyl ) - 4- ( 3- acet yl enyl phenyl )-5-(2-[ 2, 3-

di hydr oxyppyEasn (@ppyri m din-4-yl)-N-Himdazole (H17.3.5) 10 Exanple 1:

c-net autoactivation kinase assay (AKA) Assay principle CGmet is a typical
tyrosi ne ki nase which is involved in metastasis, 15

prolif er aEkamplaptiFgtobi s and angi ogenesi s of tunors. The assay is an ELI SA

Lype . ass gy, BERdibio b BoxARSHIOL H-Rlebytihy eyt (5L NG @ phospho-tyr osine
' ..p ~  hydroxypropylamino]pyrimidin-4-yl)-N-H-imidazole (H17.2.1)

10 Example H17.2.2
- 2-(2,6-dichloro-4-hydroxyphenyl)-4-(3-acetylenylphenyl)-5-(2-[2-
- hydroxyethylamino]pyrimidin-4-yl)-N-H-imidazole (H17.2.2)

Example H17.2.3
_ 2-(2,6-dichloro-4-hydroxyphenyl)-4-(3-acetylenylphenyl)-5-(2-[3-
15 methoxypropylamino]pyrimidin-4-yl)-N-H-imidazole (H17.2.3)

Example H17.2.4
2-(2,6-dichloro-4-hydroxyphenyl)-4-(3-acetylenylphenyl)-5-(2-[2-
. metoxyethylamino]pyrimidin-4-yl)-N-H-imidazole (H17.2.4)

Example H17.2.5
20 2-(2,6-dichloro-4-hydroxyphenyl)-4-(3-acetylenylphenyl)-5-(2-[2,3-
- dihydroxypropylamine]pyrimidin-4-yl)-N-H-imidazole (H17.2.5)

Example H17.3.1
- 2-(2,6-dichloro-4-hydroxymethylphenyl)-4-(3-acetylenylphenyl)-5-(2-{3-
hydroxypropylamino]pyrimidin-4-yl)-N-H-imidazole (H17.3.1)

25 Example H17.3.2
: 2-(2,6-dichioro-4-hydroxymethylphenyl)-4-(3-acetylenylphenyl)-5-(2-[2-
hydroxyethylamino]pyrimidin-4-y1)-N-H-imidazole (H17.3.2)




anti body. Cell Iysate of human col on adenocar ci noma HT29ikoewBed W06i t s hi gh
content of c- is bound to the wells of a mcrotiternpl ate(¥3 # via an
ant i -hHGFfOr"é/@%"H%%r 20 antibody (anti-hHGFR). ATP- phosphtt VFER%SH of c- net
is detected in presence or absence of the test conpounds by using an

anti - phospho-tyrosi ne nouse 1gG and_ ?7 POD | abel ed goat anti-nouse |1gG
detection system Using the classical POD substrate TMB, an absorption at
450 nm 620nmis used to calculate enzymatic activity. 17 October 2006 WO
03/ 0870263&{,}!{@5@()@7’5)3969 173 Materials: Plates: 96-well polystyrene .

pl ates (N tre i Nn-co rojite line/Lysate: HT29
(ATCC mngg,é iﬁ@ﬂrﬁ%%&wﬁ@a@wﬁﬁmﬁﬁo “‘"{Yé"g‘ﬁﬁﬂi‘g‘zmﬁbﬁ5xlo5 cel I s/ cn2)
ar e washethethdxypRip§laarido] pycintidinest y)i N-4H-imidagols (Bi#.3.8) for 10 nin on ice. '
Supernatent is collected and diluted with TBS. Lysate is shockfrozen in
liquid nitrogen and stored at -80 C) Reagents (all working solutions are
kept at 4BxampledWsk4dstated ot hervm se) antl - hHGFR det ecti on stock

S0l 5 10n: 256 6.didkighe LRSSy bylRBl2lqpdy final conc.: 1

jig/m 10 Y9 nous m (Santa Cruz
- 'Bi ot echnoF‘%ﬁﬂfg' ﬂ\&'&% ﬁ'c‘j‘(‘i?lﬁﬁ'&'ts'? d"’%%e?% 4| nal conc.: 0.2 g/
goat-anti-nouse 1gG 2 m (BIO RAD, Cat.No. 170- 6516) (H+L) - HRP Conj ugat e;
final con; éleﬁ | ocki ng Reagent: Roche Di agnostl cs QGrbH,
Cat. No. 11 | SA diluted 15 1:10 in TBS A
Adenosi ne2—5(2,6td1d;ihnwmdmmﬁvlphsoﬂwrBmcstqummhsmdbﬁ-(gdilét| on 10mM

(Roche, D| @Eﬁﬂn @I}m{}@n BNH-ihidagdle pAMES5) 4011M TBS:
Tris-buffer %'P?O ° TRI'S pﬂ (Rocheegqagno)stl cs GrbH, Cat. No.

- 10 Example J: c-met autoactivation kinase assay (AKA

Assay principle

_ C-met is a typical tyrosine kinase which is involved in metastasis,

15 - proliferation/apoptosis and angiogenesis of tumors. The assay is an ELISA type

assay measuring the phosphorylation of c-met using a phospho-tyrosine specific
antibody.

Cell lysate of human colon adenocarcinoma HT29 known for its high content of c-
: met is bound to the wells of a microtiterplate (MTP) via an anti-hHGF receptor
20  antibody (anti-hHGFR). ATP-phosphorylation of c-met is detected in presence or
absence of the test compounds by using an anti-phospho-tyrosine mouse IgG and a
POD labeled goat anti-mouse IgG detection system. Using the classical POD
substrate TMB, an absorption at 450 nm/620nm is used to calculate enzymatic

activity.




708976), 150mM NaCl (SI GVA, Cat.No. S-3014) 20 Wash buf f er7 388bek:2006
Tris-buffered saline, 50 MM TRIS pH 7.5 150mM NaCl, containi ng 0,5 %
Tween20 WO RAH8FMuffer: Tris-buffered saline, 50 nM TR S /% 3980 mu
NaCl, 60 nM MCl12 (SI GVA Chem cal Conpany, Cat.No. M 1028) Lysis buffer:
50 MM TRI'S pH 7.5 containing 1% Noni gigt. P40 (Roche Di agnostics 25 GrbH,
Cat . No. 1754599) 0,5 % Deoxycholic acid (SI GVA Chem cal Conpany, 17

Oct ober 2006 WO 03/087026 PCT/ EP03/03969 -174 Cat.No. D-6750) final

conc. : | MMaterdd: PMSF st ock solution 70 mM (D agnosti csGrbH, Cat. No. 837091
401/ mL Conpl ete (Roche Diagnostics GrbH, Cat.No. 1836145) Final conc.:

401 /M TMVB: Tetranet hyl benzidin (I ntergen Conpany, Cat.No. 91000) 5

Sanpl es: PRtasé-weDiEpstyshe phtesdNUNOGtreptavidiedoated micyetites platesat ur e
Procedure: 1. Add 50 | of anti-hHG-R detection antibody in Bl ocki ng Reagent

to assay-plate (final conc. 1pg/m ), incubate assay plate for 60 mn at
room t enp€elhline/bysete: a  MiP2% C TTB-38kchpmman golén FAERISatRiAUR? j on

anti body gQlnatbRR: bERM°aGRAYmP) Bfeewashed Adith 288! arfd rkbived Redodpsis per wel |

to assay plate, I ncybate assay plate f 2 h,,at4C. 4. ve Bl ocki ng

- Readent fBB%?fa@é a9 myp pngice. 53“%&5&“5’6 lslc"gl%"t?g?ﬁd Ida’s‘ﬁevf“ﬁ? @gg&s%tealsssay pl at e
for 180 niknckfbzeh ifligidaitgen ahd sedrek&r-806C) Wash assay plate with 2 x 200
pl TBS buffer per well. 7. Add 40 pl of 0.2%OMS0 in kinase buffer to assay
plate. 8. Add 40 | sanple solution (digsolved in kinase buffer - final
conc. 22. Beddents (8l wirking sotusiona ays kept ¢t €, palessslatedothmmwise):

anti-hHGFR detection stock solution: 50 pg/ml (R&D Systems, Cat.No. BAF 358)
antibody final conc.: 1 pg/ml

10 p-Tyr (PY99) mouse stock solution: 200 pg/ml (Santa Cruz Biotechnology,
monoclonal IgG2b Cat.No. SC-7020) final conc.: 0.2 pg/ml

goat-anti-mouse IgG: 2 ml (BYO RAD, Cat.No. 170-6516)
(H+L)-HRP Conjugate; final conc.: 1:2000

Blocking Reagent: Roche Diagnostics GmbH, Cat.No.1112589 for ELISA diluted
15 1:10 in TBS

. ATP: Adenosine-5-triphosphate, stock solution 10 mM, stock solution 10mM
" (Roche Diagnostics GmbH, Cat.No. 127531) final conc.: 40pM '

TBS: Tris-buffered saline, 50 mM TRIS pH 7.5 (Roche Diagnostics GmbH, Cat.No.
708976}, 150mM NaCl (SIGMA, Cat.No. §-3014)

.20 - 'Wash buffer TBS-T: Tris-buffered- saline, 50 mM TRIS pH 7.5 150mM NaCl, '
containing 0.5 % Tween20

Kinase buffer: Tris-buffered saline, 50 mM TRIS pH 7.5, 100-mM NaCl, 60 mM
MgCl, (SIGMA Chemical Company, Cat.No. M-1028)

i+ Lysis buffer: 50 mM TRIS pH 7.5 containing 1% Nonidet P40 (Roche Diagnostics
25 GmbH, Cat.No0.1754599) 0,5 % Deoxycholic acid (SIGMA Chemical Company,




20 10. Add 10 1 ATP disolved in kinase buffer (200M to sagpbbs 2006 nal

conc. 4011M ATP) Positive control: add 40 | kinase buffer plus 10 111200 M
ATP. Negu0©io%e870ontrol : add 40 | kinase buffer plus 10 |PEE/ERISO3WATf er

Wi t hout ATP. Incubate assay plate for 60 mn at roomtenperature on a MIP -
shaker. 11. Wash assay plate with 2x 000 TBS buffer and 2x 2000 Bl ocki ng
Reagent per 25 well. 12. Add 50 | ]f P-Tyr (PY99) nouse. nonocl onal | g&b
in Blocking Reagent (final conc. 200 ng/m) to assay pl ate, incubate assay

plate oveg t”N h —@?503 Enan c@ncN"i%Iﬁhqk%M WSB/\%&itkaSaaMoﬂmeMth 2x 2001
TBS buffer and 2x 20

ant - mous EDRERoErm bR N A0 S TER et e DER S ToR Y a1y O

i ncubat e @AY, mbaIg)Fmal&hcmqn&tﬂ roomtenperature on a MIP shaker. 17

Cct ober 2006 WO 03/087026 PCT/ EP03/03969 - 175 15. Wash assay plate with

6x 2001 TBS-T buffer per well. 16. Add 50 | TMB sol ution, incubate for 30

mn at ro'@MB:é‘numatﬂlulbenndma(IMEenQoamny, GetidNo281Q000) M H2SO4. 17. Measure

opti cal den5|ty (E) at 450nm/620nm 5 18. Calculate %inhibition as: 1-(

(E sanple - aatlve control)/(Ea*)) psitive control - E negative control) x
|

1008 Agenﬁiﬁnb‘f-'s 10 ¥ gy DAPQ fstesedi G thawed pEERPTY LAMRSLAYET ki nase

inhibition in the range fromabout 1 nMto about 10 M when tested in the
above assgy anple K: Tablet Fornulation (Wt Ganulation) 10 Item
| nUedi ent ‘1‘?@& Wbl et 1. Conpound of fornula (1) 5 25 100 500

1. Add 50 pl of anti-hHGFR detection antibody in Blocking Reagent to assay plate
(final conc. 1pg/ml), incubate assay plate for 60 min at room temperature on.a
MTP shaker.
10 2. Remove anti-hHGEFR detection antibody solution from assay plate.
3. Add 250l Blocking Reagent per well to assay plate, incubate assay plate for 20
h, at 4 °C.
4. Remove Blocking Reagent from assay plate.
: Add 50 pl of HT29 lysate, incubate assay plate for 180 min, at 4 °C on a MTP

15 shaker. ‘

Wash assay platé with 2 x 200 pl TBS buffer per well.

Add 40 pl of 0.2%DMSO in kinase buffer to assay plate.

Add 40 pl sample solution (dissolved in kinase buffer — final conc. 22.5 pM).

Disolute samples (1:3 ratio) in MTP.

20 10. Add 10 pl ATP disolved in kinase buffer (200pM) to samples (final conc. 40pM-
'ATP) Positive control: add 40 pl kinase buffer plus 10 pl 200 pM ATP. Negative
control: add 40 pl kinase buffer plus 10 pl kinase buffer without ATP. Incubate
assay plate for 60 min at room temperature on a MTP shaker.

11. Wash assay plate with 2x 200j TBS buffer and 2x 200pl Blocking Reagent per
25 well.
12. Add 50 pl of P-Tyr (PY99) mouse monoclonal IgGz, in Blocking Reagent (final
conc. 200 ng/ml) to assay plate, incubate assay plate over night at 4 °C on a
MTP shaker.
: 13. Wash assay plate with 2x 200pl TBS buffer and 2x 200l Blocking Reagent per
30 well. :
14. Add 50 pl of goat anti-mouse IgG (H+L)-HRP conjugate in Blocking Reagent
{(1:2000 ratio), incubate assay plate for 60 min at room temperature on a MTP
shaker.

w
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2. Lactose Anhydrous DTG 125 105 30 150 15 3. Sta-Rx 150006t06e02088 4.

M crocrystalline Cellulose 30 30 30 150 5. Magnesium Stearate 1 1 1 1
Total 16WO18M8TEY 831 Manufacturing Procedure 20 1. M xPCTERE/BI 3 and
4 and granulate with purified water. 2. Dry the granules at 50C. 3. Pass
t he granul es through suitable mlli ng75equi prent. 4. Add item5 and mx for
three minutes; conpress on a suitabl&press. Exanple L: Capsule "

Forrmul ation 25 Item Ingredients ng/capsule 1. Conpound of formula (1) 5 25

100 500 . 3. Corn Starch 25 35 40 70
17 cct obe?5-z%%&k%%%%@%%%%@?&%ﬁ 1176 4. Talo 5 10 25
‘5. Magnesi@idt 2hphiMBrsohtisngincybate fordhmm gt 298 EHPEraiie g ng
Procedure 5 ghakd¥ 28diZ5q08 M H,80and 3 in a suitable mxer for 30 mnutes. 2.

Add itenms_4 gnd 5 and .,m x .for,3 m.nut 3. Fill into a suitable capsule.
17" ot obel”-MeuranBtss dsaseie) BdRoRRYS ™ Ts0 - 177
5 18. Calculate % inhibition as:

1-{ (E sample — E negative control)/(E positive contro! = E negative control) x 100]

Agents of the invention typically have 1Cs, values for kinase inhibition in the range
from about 1 nM to about 10 pM when tested in the above assay.

- Example K: Tablet Formulation (Wet Granulation)

10
- Item Ingredients _ mg/tablet
1. Compound of formula (I) 5 25 100 500
2. Lactose Anhydrous DTG = 125 105 30 150
15 3. Sta-Rx 1500 ' 6 6 6 30
4, Microcrystalline Cellulose - 30 30 30 150
5. Magnesium Stearate 1 1 1 1
Total Co 167 167 167 831
Manufacturing Procedure
20 1 Mix items 1, 2, 3 and 4 and granulate with purified water.
2 Dry the granules at 50°C.
3. Pass the granules through suitable milling equipment.
4 Add item 5 and mix for three minutes; compress on a suitable press.
Example L: Capsule Formulation
25 :
Item Ingredients mg/capsule
Compound of formula (I}« 5 25 100 500
Hydrous Lactose 159 123 148 -

30 3. Corn Starch S 25 35 40 70
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NNHI \ X(I) H-NC Y wherein 5 X is hydrogen; OR 17 SE3ber(280) R2;
(SR2)R2; or a group A'-Q A represents a C, -C3-al kylen group; is OR;
SR2; SONPO 0807R®;, NR3R4; NHCH2CH2NR3R4 or hal ogen; R i BO®E fromthe
group consisting of hydrogen; C -C3-alkyl; allyl;

di met hyl phosphonyl net hyl ; 2, 3- epoxy- T opyl; (R-2,3 10

di hydr oxy- 1-propyl; (S)-2,3-di hydroxy-1-propyl; 1,3-di hydroxy- 2-propyl;

3- hydr oxy- 2- hydr oxynet hyl - | - propyl ; 2- met hoxyet hoxynet hyl ;

2, 2- di net pyl ~do Fe dhQxol an-4-ylnethyl or a group A -Q; Q represents
a-C2-al k ; 0, carboxyl; C, -C6-al koxycarbonyl; 15 carboxam de;

CO NR3R4; d -C6-al kyl sul fanyl; Cr-C6- al kyl sul fenyl; d -C6-al kyl sul fonyl

?gdh; gr giﬁs%&;r%& 'g.,_eli %qielgemtc?a&afr Ili;stzlel_e(qlgw)er:ts#sqrssa, 3-propyl en group, Q
2, 3- epoxnyﬁ%Fbgff %ha%aﬁutg%%@oé%n}sﬁdgﬁwg b Qﬁ%??@%@éﬂ;ﬁ%ﬁméh_;
f2r (2)- di rr:gt hyl -1, g nigpﬁpppm%-ayldrlﬁmyﬁ?o_r R3, R4 are independently sel ected
051 06 7026 E LR IepRl: B shd tndiler T NalEE L1 BarkPasi sty O o Tbered, saturated
- or unsat u€hermdPharmg Bull ol981.Habl4p substituted by a nethyl group and
cont al ni ng,onevied. CHewP 19¢3,080@8018, | ndependent |y selected from N or O;
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Y is hydrogen or a group A2-R;, 5 A2 is Cl-Cs-al kyl en, whiTOctsByr 1086

optionally substituted by C -C6- al kyl; phenyl or by hydroxy; R represents

hydr oxy;WP0i0yes#02or br anched Cr-C6-al koxy; am no; di et hWHﬁ?WS‘@ _

di et hyl am no; t-butyl oxycarbonyl am no; carboxyl; G -C6-al koxycarbonyl ;

triazolyl; cyano; piperidino; 1 10 pﬁsg' ol i di nyl; norpholino;

4- met hyl pi perazin-1-yl; O A -NR3R ; A' - NR3R4; 4-carboxyphenyl ;

furan-3-yl; thiophen-2-yl or 3- nethylthiophen-2-yl; Z represents one or

two substituents independently sehggtethiisom the group consisting of

hal ogen; hydroxy; allyloxy; methyl; C-Cb-al koxy; 15 nethoxynet hoxy;

(2- net hoxyet hoxy) met hyl oxy; methyl thi o; ethoxynethoxy; nethylendi oxy;

et hynyl ; 4ri matdeypounyl béthegendralabenulaélizy| oxy which is optionally

substi t ut ed by hal ogen; nethoxy; cyano; nitro; nethylendi oxy; carboxy or

et hoxy; 20 and pharmaceutically acceptable salts thereof. 2. A conpound

according to claim1l, wherkg X groups with regard to R, R2, R3, R

and A2 are nethyl, ethyl \ al koxy groups with regard to @, R and
p

Z are et hoxy, et hoxy or gopr opyl oxy; ring systens, fornmed by R3 and
R4 together represent 1- di nyl -, piperidino-, norpholino- or

4-met hyl pi perazin-1-yl; 30 X=W¥Y -Q represents -CH2OH or -CH2-CH2-OH, X=
-OA-Q is -0-CH2-CH2-OH, -O- @ ori O CH2-CN;, Y = A2-R i s

2- hydr oxyet hyl ; 3- hygl opropy 4 ;35 3-net hoxypropyl;

(R -2, 3-di hydr oxy- [ 17 October 2006 WO

03/ 087026 PCT/ EP03NY3969

N X 0
—N
H N
Y
wherein
5 - X  is hydrogen; OR'; SR (SO)R% (SO,)R or a group A'-Q;

A'  represents a C;-Cs-alkylen group;
Q is ORY SR% SOR? SO,R% NR’R% NHCH,CH,NR'R* or halogen;
R' s selected from the group consisting of hydrogen; C-Cs-alkyl;
_ allyl; dimethylphosphonylmethyl; 2,3-epoxy-1-propyl; (R)-2,3-
- 10 . dihydroxy-1-propyl; (S)-2,3-dihydroxy-1-propyl; 1,3-dihydroxy-
2-propyl; 3-hydroxy-2-hydroxymethyl-1-propyl; 2-
methoxyethoxymethyl; 2,2-dimethyl-1,3-dioxolan-4-ylmethyl or
a group A'-Q'
S - Q' represents C,-C;-alkoxy; cyano; carboxyl; C;-Ce-alkoxycarbonyl;
15 carboxamide; ~ -CO-NR’R%  C,-Cg-alkylsulfanyl;  C;-Cs-
alkylsulfenyl; C,-Cg-alkylsulfonyl and
in case that A' represents an 1,2-ethylen- or 1,3-propylen group,
Q' is hydroxy or NR’R%;
: . R? is C)-Cs-alkyl; dimethylphosphonylmethyl; 2,3-epoxy-1-propyl;
20 : ' +2,3-dihydroxy-1-propyl; 2,2-dimethyl-1,3-dioxolan-4-ylmethyl or -
A-Ql;
: '_ R R! are independently selected from. the group consisting of
hydrogen; C;-Cs-alkylor '




propyl; (R)-3-hydroxybutyl; (S)-3-hydroxybutyl; 2-norphoi7 ogeb&ydons 3-
nor phol i nopropyl ; (CH2) 3COCH;, 3- (4-net hyl pi perazin-1-yl)ethyl; 3-

Hydr oxy-woas/o87amt hyl propyl ; 3- hydroxy-| - phenyl propyl ; 3-REFEP03/03969
but yl oxyet hyl ; 2-am noet hyl; 3-am nopropyl; 4-am nobutyl; 2-(N,N 5

di met hyl am no) et hyl; 3-(N, N- di met hylclgﬁsno) propyl 3-(pyrrolidin-1-

yl ) propyl; CH2COOH;, (CH2)2COOH; CH( ) COOH ( CHZ) 3C00C( CHA) 3;

(CH2) 2- N-COOC(CHS)S (CH2) 3-N COOC(CHS)S (CH2) 2-0- (CH2) 2- N(CH3) 2;

( CH2) 2- 0- ( CH2) 2- NH2; gﬁ%g, 2fg rsatuﬁagaza@mgaﬁ@a 3l CHB) 2;
(CH2)3-s 10 (CH2)2- NP 3N OFB)

(1,2, 4-triazol - 1-yl ) e3ntipnallypsu m(ﬂiedzbmatm? }écﬂrO@ 919 Fonfaiping ABRIOL 4 d

substituent X is Ioca&«edaete?oétbes%aq&haemseﬁectwﬁomtemybr| ng, whereas
| ocated in b 3- or 4-position, with the proviso

sai d substit % tkg
that, if Z rggres’éhi’ 05%%3991’& substituted benzyl oxy group, Z is
located in the 1&2 3- -ip @@+ abikyler3 whicke angp deruptinoally gibstgutedl Iyt il or 2,

“wherein Z is selected BJ/] 9 nsi sting of 3-chloro; 4-chloro;
3-brono; 3- iodo; ﬁuh{f(r)fﬁ['}e, %rrg%g 9cgfet hoxy;
3 ( 2- met hoxyet hoch) rrmem;elsm hyd@:qmeﬂxnyart pr dramhed foxGaralkegs yamino;

e AT
- conpound accor di ng t(farﬁ]?oﬁﬁé &mﬂgE CRroRnYls ]ryggca'ﬁno,cﬁpcm?

ggggzztcgg f?(r)mat geoglroo Qnyl 215?@;110%]{16);4 Mﬁ#lpefagl A\ sph nyI rretshyl
(R -2, 3-di hydr oxy-1 - p#jgpﬁi{?ﬁ %cﬁl%g ﬁgldroxgzr lbro i/’]ng BWP& 3t

1, 3- di hydr oxy- 2- pr opysethglthigphemg~yR hydr oxymet hyl -1 - propyl ;
2- met hoxyet ho%ynelteBYerentg ofie Hr B Wstiafents %ﬂ%&?&@ﬁﬂ’}ns&é&ém khor a group

AI - )
: e group consisting of halogen; hydroxy; allyloxy; methyl; C;-Cs-alkoxy;
15 methoxymethoxy;  (2-methoxyethoxy)methyloxy; methylthio;
ethoxymethoxy; methylendioxy; ethynyl; trimethylsilylethynyl and
benzyloxy which is optionally substituted by halogen; methoxy; cyano;
nitro; methylendioxy; carboxy or ethoxy;
20 - and pharmaceutically acceptable salts thereof.
2. A compound according to claim 1, wherein

alkyl groups with regard to R', R%, R% R* and A? are methyl, ethyl or propyl;

alkoxy groups with regard to Q', R and Z are methoxy, ethoxy or
25 isopropyloxy;

- ring systems, formed by R? and R* together represent 1-pyrrolidinyl-,
piperidino-, morpholino- or 4-methylpiperazin-1-yl;

30 X = A'-Qrepresents -CH,OH or ~CH,-CH,-OH;
X= -0-A-Q'is—-O-CH;-CH,-OH; -0-CH,-COOH or -O-CH,-CN;

: Y= A’Ris 2-hydroxyethyl; 3-hydroxypropyl; 2-methoxyethyl;
35 * 3-methoxypropyl; (R)-2,3-dihydroxy-1-propyl; (S)—2,3-dihydroxy—1-




A represents a nethylen, ethylen or propylen group; 17 ©Qrtekee X6 WO

03/ 087026 PCT/EP03/03969 -181 Q is cyano; carboxyl; carboxam de;

- CO- NR3R¥ 043487026 case that A" represents an 1, 2-et hyl enPCHEP®B/0324%r opyl en
group, also can be hydroxy or NR3R4 ; R3, R4 are independently sel ected

fromthe group consisting of 5 hydrP en, methyl, ethyl, 2-norpholinoethyl
or together forma 5 to. 7 nenbered, "Saturated or unsaturated ring,

optionally

het er oat ons

substituted by a nmethyl group and containing one or two

: d . .
o hy: n epﬁ@gﬁo@(y%r}gﬁ}ﬁﬁgﬂéﬁ ?:: qthylg hﬁgﬁﬁgﬁﬁgt%%lpﬁopyl

(R) - 2, 3- di hydr oxymorphalisgpropy. )(Cﬁzbcﬁl%f’d

ppaisgi: L1y

(R) - 3- hydr oxybut yiydfoRy-23-AiteetRy , 3h dfyoxaphamﬂproﬁymet Byteqs¥ opy| ;

e ot RS R Lol AR

2-
3- hydr oxy- |

2- (8 N-di net hyl andmm}tlmmo)éihﬂNSNME dimleﬂtylayﬂlaaimepnkr b}bmrrrohdm-l-
3-(

(

(

lidin-I C2H5) COOH;
CI—I%/rngl(C;—IS)Z yﬁg ﬁgfﬁ %@%ﬁg?étgii ( CH3§2
CH2) 2- S- (CH2) 3- C€Ha)ka s-(@lzl;)ﬂh (23 3 ( CH2)(8: R*EHz)s- _

N(OH3)2; 20 Z 15 & mmfrmmme) QIBYPNIOER)Ht

' 3-brono; 3-

91- O3 PNBL,; 4- chl or o]

optionally S{JES?I E(S}fls%fg @a? g’%gﬁgﬁ?l}%&@épﬁ%‘?& 521’ looz%’(\/}hﬁgnldlsoxy;

carfgoxy or et hoxy(cﬂ{;z-mcella};zub(mzbymwahé(%)i,oc}az édriazol-i hd)ethybosi ti on of

t he phenyl
15
3.
- 20
4.
25
30

ring, ora§1f|1 QQamam(i% pr%Hl-y accept abl e salts thereof.

-and said substituent X is located in the 4-position of the phenyl ring, whereas
said substituent Z is located in the 3- or 4-position, with the proviso that,

if Z represents benzyloxy or a substituted benzyloxy group, Z is located in the

3-position.
A compound according to claim 1 or 2, wherein

Z isselected from the group consisting of 3-chloro; 4-chloro; 3-bromo; 3-
iodo; 3-ethynyl; 3-methoxymethoxy; 3-(2-methoxyethoxy)methyloxy;
3-methylthio; 3-ethoxymethoxy; 3,4-methylendioxy;

‘3-benzyloxy which is optionally substituted by halogen; methoxy;
cyano; nitro; methylendioxy; carboxy or ethoxy.

A compound according to claim 1, wherein

X  ishydrogen; OR'; (SO)CH3; (SO2)CHs; or a group CH>-Q;

Q is OH; NR’R* or NHCH,CH,NR’R; |

R' is selected- from the group consisting of hydrogen;
dimethylphosphonylmethyl; (R)-2,3-dihydroxy-1-propyl; (§)-2,3-
dihydroxy-1-propy;,  1,3-dihydroxy-2-propyl; ~ 3-hydroxy-2-
hydroxymethyl-1-propyl; 2-methoxyethoxymethyl; 2,2-dimethyl-
1,3-dioxolan-4-ylmethyl or |
a group A'-Q;

A' represents a methylen, ethylen or propylen group;




5. A compound according to claim1, wherein X is hydrogen oeRber 2086) CH3;
(S02)CH3; or a group CH2-Q@ Qis OH NR3R4 or NHCH2CH2NR3R4; 30 R is

sel ect edWO03/6870R€ gr oup consi sting of hydrogen; di net hyPEREEGHBAS net hyl ;
(R -2,3-d"ihydroxy-I-propyl; (S)-2,3- dihydroxy-I|-propyl;

1, 3-di hydr oxy- 2- propyl ; 3-hydroxy-2- dr oxynet hyl -1 - propyl ;

2- met hoxyet hoxynmet hyl or a group A =7, 17 Cctober 2006 WO 03/087026

PCT/ EPO3/ 03969 -182 A represents a nethylen, ethylen or propylen group;

.Q represents cyapgpy{;acgwxérb éﬂb&ﬁ%ﬁgéh@b NR’ReRidemeatsaap At 2-

ethylen- or 1,3-p group, 1so can roxy or NR R4; , RR are
i ndependent |y sel ect etPPqu@“H‘f Rel ér“é‘@ﬂeftoﬂfsllérli’rﬁa)’@? 87 %10\l 64 D€ et hy | |
ethyl or together for c;rqq}? nbered, saturated or unsaturated ring,

het or oat Lﬁs?”f’ﬁééﬁﬂﬁﬁem ¥5¢ag)§e TS T A A
3- hwg_r ﬁxgpr opy: (R) - Byddegtnhmathyk ethiyl, (@ myoypholif 63 thyl 1o
2,8 006y | Ob g S RERNCH\J9Sh e RS ROAL DRBESR iy,
~di net hyl-ani no) et hyl ; @pt(qnaﬂy ahstituted bmmy@vbwup@p :sco{igwmsppen%-
Ly mom: 2t oo e e e O 2 oo
gpt rgg& ly suBsti f%@@%ygﬁﬁdéﬂ@ﬁmnﬁe%gﬁ}eﬁfpm@a g’?ﬂi‘yg i yéubst i tuent
- Xi 51d ocated in t hfmethoappiobilpn (B)-2Ahditytesxy l-piopgh;  (S)-2,3-dihydroxy-1-
propyl;, (R)-3-hydroxybutyl; (S)-3-hydroxybutyl; 3-Hydroxy-2,2-
dimethylpropyl; - 2-morpholinoethyl; 3morpholinopropyl; 2-(4-
- methylpiperazin-1-yl)ethyl; 3-hydroxy-1-phenylpropyl; 2-aminoethyl;
‘ " 3-aminopropyl; 4-aminobutyl; 2-(N,N-dimethylamino)ethyl; 3-(N,N-
15 dimethylamino)propyl; 3-(pyrrolidin-1-yl)propyl; CH,COOH;
' (CH,)COOH; (CH);COOH; CH(C;H5)COOH; (CH3)2-O-(CHaz)2-
N(CHs) (CH1);-O-(CHz)2-NHp; (CHz)z-S-(CHz)p-N(CHs)z; (CHa)o-
S-(CH3)>N(CHs)z; (CH;)3-5-(CHa);-N(CHs), or (CHz)s-S-(CHa)s-
N(CHs)a;
20 Z  isselected from the group consisting of 3-chloro; 4-chloro; 3-bromo; 3-
iodo; 3-ethynyl; 3-methoxymethoxy or
3-benzyloxy which is optionally substituted by halogen; methoxy;
cyano; nitro; methylendioxy; carboxy or ethoxy;

25 'said substituent X being located in the 4-position of the phenyl ring,
and pharmaceutically acceptable salts thereof.
5. A compound according to claim 1, wherein

X  is hydrogen; OR'; (SO)CHs; (SO2)CHs; or a group CH»-Q;
- Q  is OH; NR’R* or NHCH,CH,NR’R%
- 30 R' is seclected from . the group consisting of hydrogen;
: dimethylphosphonylmethyl; (R)-2,3-dihydroxy-1-propyl; (§)-2,3-
dihydroxy-1-propyl;  1,3-dihydroxy-2-propyl;  3- hyd:oxy-z-
- hydroxymethyl-1-propyl; 2—methoxyethoxymethyl or
a group A'-Q;




20 and pharmaceutically acceptable salts thereof. 6. A coppeiype: Aveor di ng
to claiml1, which is represented in the exanples Hl1.1.1 to H17.3.5. 7. An
opti cal Weo¥88702% t aut oner of a conpound accordi ng to orRCHEPBHEIR| ai ns
|to6. 25 8. A conpound of the general formula (I1), O1 HX C (II)
wherein 17 Cctober 2006 WO 03/ 08702?8323_CT/ EP03/ 03969 -183 X is OR; SRz;
(SO R2; (SO02)R2 or CH2-Q Qrepreseh ; SR2; SOR2; S02R2; NR3R;

NH- CH2- CH2ZNR3R4 or hal ogen; is selected fromthe group consi sting of
hydrogen; C, -C3-ajkyl . "’T@@f ﬁﬁ}}% hyl;

(R -2, 3-di hydroxyj} -prgré?ﬁ“%%)th@é l}ﬁhg@gxy | - %g%

1, 3- di hydr oxy- 2- onpwePreSeﬂﬁyﬁY@?yﬂfko’ﬁ@éﬁ‘é%}/ﬁ?éF t A tgprssgnts an 1,2-

t2 n:calt hoxyet[lﬁxlymat hy|etl|1ﬁe1?—torcll t en]gr&ﬁi'aﬁéeirﬁbbﬁydfbﬁyﬁéﬂ?ﬂ?ﬂ“
rifluoromethyls Ry rime riisopropyl si
t - but yl di met hyl si | 46 1eeR %Pﬁ%ﬁﬁ#‘gﬁ e 530 &nls B of

1, 3sdi -t - but yl di nmet hyli)ﬁllrb@nyhmﬁyl 2thypoopyl ; .
3-t-butyl dinethyl si | agul gavedils s s*eeg%éihs@gﬂx}ﬁh@% Rl br 0Py o

a group A'-Q; A repr SNt S roup
_means cyano; - car boxy| eptionabysubst bya3nethy] EQQ“P@@PBGB‘M&P&WE or

CH2- COO- CH2- CH3;  di meiyli ot RRN BRIy selected from N or O;
Y is 2-hydroxyethyl; 3-hydroxypropyl; (R)-2,3-dihydroxy-1-propyl; (S)-
10 2,3-dihydroxy-1-propyl; 2-morpholinoethyl; 3-morpholinopropyl;- 2-
(4-methylpiperazin-1-yl)ethyl; 2-aminoethyl; 3-aminopropyl; 2-(N;N-
dimethylamino)ethyl; 3-(N,N-dimethylamino)propyl or 3-(pyrrolidin-
1-yl)propyl; :
: Z  isselected from the group consisting of 3-chloro; 4-chloro; 3-bromo; 3-
15 iodo; 3-ethynyl; 3-methoxymethoxy or
3-benzyloxy which is optionally substituted by halogen; methoxy or

Cyano;
and said substituent X is located in the 4-position of the phenyl ring;
20 - and pharmaceutically acceptable salts thereof.

6. A compound according to claim 1, which is represented in the examples
H1.1.1 to H17.3.5.

7.  An optical isomer or tautomer of a compound according to one of the claims

lto6.
.25 8. A compound of the general formula (II),
O - Cl
H
X

wherein




2, 3-epoxy-1-propyl; 2,3-di hydroxy-1-propyl; 2-hydroxy-1-etO¥lober 2006
2,2-dimethyl -1, 3-di oxol an-4-ylmethyl or A -Q; R3, R are independently
sel ect edwbrosistobe group consi sting of hydrogen; nethyl ; PEFER3/03969

2- nor phol i noethyl or 20 together forma 5 to 7 nmenbered, saturated or
unsaturated ring, optionally substi_?gg_ed by a met hyl group and contai ni ng
one or two heteroatons, independently selected fromNor 0, with the
proviso, that X = OR is not OHor Oallyl. 25 9. A process for the

manuf acture ofy a GQHRY Rd th@(%g@r Pgﬁgrrula (VI) INT SYINNI \ X N |

/ C NO 17 Cctober 2606 535% gg}a{ 9511%%%5? |g|r2)u§ Ofo N

C SNYHXta QI ePRHRE
the thioethers, descrbbkalogen; the general formula (V) Z4A S NY, H~~ x

R! is selected from the group consisting of hydrogen; C;-Cs-alkyl;
5 allyl; dimethylphosphonylmethyl; (R)-2,3-dihydroxy-1-propyl;
(8)-2,3-dihydroxy-1-propyl; 1,3-dihydroxy-2-propyl; 3-hydroxy-
2-hydroxymethyl-1-propyl; ~ 2-methoxyethoxymethyl;  2,2-
dimethyl-1,3-dioxolan-4-ylmethyl; trifluoromethylsulfonyl;
trimethylsilanyl; - triisopropylsilanyl;  t-butyldimethylsilanyl;
10 phenyldimethylsilanyl; 1,3-di-t-butyldimethylsitanyloxy-2-
~opropy . 3-t-butyldimethylsilanyloxy-2-t-
- butyldimethylsilanyloxymethyl-1-propyl or a group A-Q;

A'  represents a methylen, ethylen or propylen group;

Q' means cyano; carboxyl; COOCH3; COOCH,CH3;

- 15 R?  is C-Cg-alkyl; CH,-COO-CH,-CHj; dimethylphosphonylmethyl;
2,3-epoxy-1-propyl; 2,3-dihydroxy-1-propyl; 2-hydroxy-1-ethyl;
2,2-dimethyl-1,3-dioxolan-4-ylmethyl or A-Q';

R%R*  are independently selected from the group consisting of
hydrogen; methyl; ethyl; 2-morpholinoethyl or
20 : : together form a 5 to 7 membered, saturated or unsaturated ring,
optionally substituted by a methyl group and containing one or
two heteroatoms, independently selected from N or O,

with the proviso, that X = OR' is not OH or O-allyl.
25
9. A process for the manufacture of a compound of the general formula (V)




N/ 50C (V), which are obtained by N-deoxygenation of jzeorpentmsof the
general formula (I1V) ZCd SAN, NX NHOC (1V), 17 Cctober 2006 WO
03/ 0870280PEFMEAND3/ 03969 - 185 whereby sai d conmpounds of PEHEPEp&3IRIal
formula (1V) are obtained by reacting a conpound of the general formula
(I'l') according to claim8 with a co und of the general formula (I1l) O
HON Z (111), 5 and the substituents*X and Z having the significance given
in one of the claims 1 to 5. 10. A process for the manufacture of a
compound as c¢ pt\m}j in one of claimse 1 to 5, characterized by heating a
conpound of the general formula (M) or (M) according to claim9 with an
am ne Y-NH2 and subsequent isolation of 10 said conpound; the substituents
X, Y and Z having the significane€ given in one of the claims [to5. 11. A
process for themanufacture ¢ di chl or o- 3- hydr oxybenzal dehyde and

2, 6-di chl or o- 4- hydr oxybenza de, characterized by the netallation of

N Cl
N
T X

characterized by oxidation of the sulfide group of the thioethers, described by
the general formula (V}

S N ‘

-~ >

| h N X
Pz

5 C V),

which are obtained by N-deoxygenation of compounds of the general

formula {(IV)
Z
B
bl "
N._ .~ HO

o (aw),




15 protected 2, 4-di chl orophenol or 3, 5-dichl orophenol w §hoaidbkt Riggm base,
foll owed by reaction with an ester or amde of formc acid and the

depr ot ecwoawes/ognozh | sol ati on of said conpounds. 12. A pr ocRGHEPW32He

manuf acture of 2, 6-di chl oro- 3-hydroxyi net hyl benzal dehyde and

2, 6-di chl or o- 4- hydr oxynet hyl benzal dehyde, characterized by the 20

netal |l ati on of protected 2, 4-dichl ortPenzyl al cohol or 3,5-dichl orobenzyl

al cohol with a lithium base, followed by reaction with an ester or am de of

formc acid, deproteciion wth aci d fl-Hari I . i sol ation
of said corrp‘é’ﬁ%&gy saescony 05’(5‘:%8@?1"'&8“?”@%5@? rgtlﬁga&gg%%ﬂr#ﬁ%t?ﬁg% §éﬂ§ ai med in
one of cl ai nmsa kotpornd 26 thed gersayal faxdjulas 4H) saccardinge tostaimp8owith-a86 14. A
phar maceuti ca ¢t Y a conmpound as clainmed in one of
clainms 1.to 71:05&519%2%&}%%381%%%@ | egtﬁ) and usual pharnmaceutical adjuvants.
15. The use of a compound as clained in one of clains 1 to 7 in the
production of a nedicane t he treat nent of diseases, which are

medi ated by c- 5 net kinasgg. use of a conmpound as clained in one of
claims 1 to 7 in the prod [ cament for the treatnent of
cancer. S N -

|
HO ),

5. . and the substituents X and Z having the significance given in one of the

claims 1 to 5.

10. A process for the manufacture of a compound as claimed in one of claims 1
to 5, characterized by heating a compound of the general formula (VI) or
(VII) according to claim 9 with an amine Y-NH, and subsequent isolation of

10 said compound;

the substituents X, Y and Z having the significance given in one of the claims
1to 5.

11. A process for the manufacture of 2,6-dichloro-3-hydroxybenzaldehyde and
2,6-dichloro-4-hydroxybenzaldehyde, characterized by the metallation of

15 '~ protected 2,4-dichlorophenol or 3,5-dichlorophenol with a lithium base,
followed by reaction with an ester or amide of formic acid and the

deprotection and isolation of said compounds.

12. A process for the manufacture of 2,6-dichloro-3-hydroxymethylbenzaldehyde

_ and 2,6-dichloro-4-hydroxymethylbenzaldehyde, characterized by the
- 20 . metallation of protected 2,4-dichlorobenzyl alcohol or 3,5-dichlorobenzyl
alcohol with a lithium base, followed by reaction with an ester or amide of

formic acid, deprotection with an acid or a fluorine salt and the isolation of

said compounds.

_ 13. A composition, containing a compound as claimed in one of claims 1 to 7
25 and usual adjuvants.




. 14.

15.

16.

17 October 2006
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A pharmaceutical composition, containing a compound as claimed in one of
claims 1 to 7 as the active ingredient and usual pharmaceutical adjuvants.

The use of a compound as claimed in one of claims 1 to 7 in the production
of a medicament for the treatment of diseases, which are mediated by c-

met kinase.

The use of a compound as claimed in one of claims 1 to 7 in the production

~ofa medicament for the treatment of cancer.




