WO 03/ 087026 PCT/ EP0O3/ 03969 2- (2,6-D chlorophenyl)-D arylimdazoles This

i nvention relates to new 2-(2, 6-dichl orophenyl)-diarylimdazoles and their
phar maceuwioaaloByp2accept abl e salts. The conmpounds are pr ot @OT/EPYPB/OBicNE

ki nase inhibitors, especially inhibitors of c-net kinase and are therefore
excellent therapeutics for the treatnment of cancer. The invention relates
al so to 5 pharnmaceutical conpositions which contain these new conpounds as
active agents for the treatnment of cancer and cancer rel ated di seases.
Background of the Invention Protein-tyrosine kinases (PTKs), enzynes that

catal yse the transfer of >t{he- mchj&opﬁ@@@hg;&ymﬁlda\{ﬁego tyrosi ne residues of
protein substrates, are critical conponents " of signalling pathways that

control cellular prollferatlon and differentiation. PTKs can be subdivi ded
into two | arlge invention eslates @6 afEwoR- (12;ﬁrdls}ilaﬂ)pﬂalem;é'ﬁr;(lmllﬂsz)oland]d koaie- r ecept or

tyrosi ne klnases S n C I n an
extra-cel | 4] 5|r'm%£§%g§rl1iy ‘)\‘/ﬁ%eptfﬁbﬁ%l a.g? Tl%acﬂglpoun% n? Flélc Ut % Sgrt ion, 15
whi ch posseskubsorsat@pgqalla mbibitars yofapdnete hinaset @nsl s@qmlmcfese ebmllenRT Ks,

like the béEe r oM NerdRGERY 6@%@9&9f ﬁe”‘?ﬁveﬂ%ﬁe%élaés S!al@cg' o
polypeptlde ch In an are  nononeric in the absence of |1 gand. and

bi ndi Ag t o PhAEMasentea epmppsitionsoyhick gongain ttm%gle“ﬂ ompoungs ay Rbive §%&n|g&)n of

MONONEr i C rfgceiRlRhtind ®0tdncthridtanédrpedpbaey | ati on of specific tyrosine
residues in the cytoplasmc portion (for 20 review see: Blunme-Jensen, P.
and Hunter, T., Nature 411 (2001) 355-365; Hubbard, S.R, et al., J. Biol.
Chem 273 (BagRgbuideBtheld@dbionZwi ck, E., et al., Trends Mdl. Med. 8 (2002)
17-23). In general, tyrosine autophosphorylation either stinmulates the
intrinsic catalytlc ki nase act|V|ty of the receptor or generates

recruit rrentPrgteLreyrome drirvimest (REHR) s engyandsi thgt seiatves ribe deamster rofnthe V-

phosphot yr Ghiofishateof CEPENYE dsﬁ’lré rEL@J@e's Bfp r&éiﬁ Qul%%aﬁe@earcsf:&tlme&h?&i/en% (SH2)

dormai n or t osph tyro ne- b| onmai n otein i ne

ki nases pl é{f‘ S%snelﬁ]lpg pethwaoihat Feptrl ﬂ@@r )éﬁra%%mfi Sefsndatien bR
can be subdivided into two large famlhes, receptor tyrosine 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,, J. 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



pat hways | eading to diverse cellular responses such as proliferation,
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bl ock cancer cell proliferation, netastasis, angi ogenesis and pronote
apoptosis. The strategy that has progressed farthest in clinical

devel opnent is the use of nonocl onal antibodies to target WO 03/ 087026
PCT/ EP03/ 03969 -2 growth factor receptor tyrosine kinases. The use of
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receptor encoded by the c-net protooncogene (|l ocated on chronosone 7) is a
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progression. M ence Now points'to Its role as a regulator o
car cthogendemain. The presence of this intracellular tyrosine kinase domain groups c-met as a

member of the receptor tyrosine kinase (RTK) family of cell surface molecules.

Hepatocyte growth factor (HGF), 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-vy, 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.



cancer invasion and netastasis (for review see: Herynk, MH , and Radi nsky,
R, In Vivo 14 (2000) 587-596; Jiang, W, et al., Crit. Rev. Oncol.
Hemat ol . WO 030999 209-248; Longati, P., et al., Curr. Drag/EPas/g®cs 2
(2001) 41-55; Maulik, G, et al., 25 CytokineGowh Factor Rev. 13 (2002)
41-59; Parr, C., and Jiang, WG, H stol. Hi stopathol. 16 (2001) 251-268.
HG-/ SF bi nds to and i nduces tyr05| ne phosphoryl ation of the nmature c-net
receptor 0 chali n Such events are thought to promote binding of
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col on and prost aig tunors. Since c-nmet appears to play an inportant role
in oncogendBPENSKASS ari ety of tumprs, various inhibition strategi es have
been enpl oyed to therapeutically target this receptor tyrosine kinase. The

usef ul ness "I(})l ﬂﬂin'% t e 9nib ﬁ%géﬂibanlty{ogﬁ'e%aﬁ Bané& 6r {ﬁ?ﬁbd{l tdn%lj bi ting

t unor I nvasi o een’ shown I N nany nent ed
pr ecl ni calgrovetiapemd rinvasion dag beemppbawadisy mamy, well @gcumesltedec inicglhcer

Inst. 91 ( Je%?e?)ménﬁs‘l?e g ORBounadal ®, @ al. )], Nafll Cahcer lers'tlb91 (199€5154871656;1997)

565-577; Tom oka, D Res 1 t al.
Cel | Biol odj?tel@?,j( 26611) %338"%637&9 ((519‘9@ 88? %@%%‘B’é’ r Pb\éé rlgcﬁﬁﬁﬁét rs of
tyrosi ne ki2oepes18:7824 Waig, Ri,kess Jvddlidiolage 1531@00Er 1028110985  of
2- (2, 6-di chl orophenyl ) - 4- phenyl - 5- (pyri di n-4y1)-1Hi m dazol e
WO 96/18626 describes inhibitors of tyrosine kinases and c-met kinase which are
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 also 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

The invention relates to compounds of the general formula (I)



(exanmples 5, 6 and 55). However they show unfavorable cytochrone P450
interactions and al so sone undesirabl e physical properties like |ow

bi oavai | aWwDloswyg7026 It has now been found, that the PCT/EP03/03969

2- (2, 6-di chl orophenyl) - 4-phenyl -5-(pyri m din- 4yl)-1H i m dazol es accordi ng
to this invention avoid these di sadvantages and show 20 inproved
properties as protein-tyrosine Ki nase~fnhi bi tor s. Summary of the Invention
The invention relates to conmpounds of the general forrmula (I ) WO 03/087026
PCT/ EPO3/ 03969 -4- Z i C X (1) HNHC Y wherein Xis
hydrogen; OR ; SR2; (SO Rz; RX%- or a group A'-Q A represents a

C -C3-al kylen group; 5 Qi R2; SOR2; S02R2; NR3R4; NHCH2CH2NR3R4 or
hal ogen; R is selected fr g/ group consisting of hydrogen; C, -C3-alkyl;
allyl; dinmethyl phosphonyl ; 2,3-epoxy-|-propyl; (R)-2,3-dihydroxy-1-
propyl; (S)-2,3-di hydroxy-I-propyl; 1, 3-dihydroxy-2-propyl; 3-

hydr oxy- 2- hydr oxynet h 7 pt hoxmt hoxynmet hyl ; 2,2- 10

di met hyl - 1, 3- di oxol a A-Q; Q represents

Cl- C2- al koxy; cyano T8 al koxycar bonyl ; car boxam de;
- CO- NR3R4; C1- C6-al fenyl; C, - C6-al kyl sul fonyl
and ! X 0

H=N Cl

Y

wherein

X  ishydrogen; OR}; SR% (SO)R? (SO,)R% or a group Al-Q;

Al represents a C,-Cs-alkylen group;

5 Q  is OR'; 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;  (S)-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,;-C,-alkoxy; cyano; carboxyl; C,-Cg-alkoxycarbonyl;
carboxamide; -CO-NR’R%; C,-C¢-alkylsulfanyl; C;-Cs-alkylsulfenyl; C,-
Cs-alkylsulfonyl and
in case that A' represents an 1,2-ethylen- or 1,3-propylen group, Q' is

15 hydroxy or NR’R%;

R?* is C;-Cs-alkyl; dimethylphosphonylmethyl; 2,3-epoxy-1-propyl; 2,3-
dihydroxy-1-propyl; 2,2-dimethyl-1,3-dioxolan-4-ylmethyl or A'-Q';

R’,R* are independently selected from the group consisting of hydrogen;
C,-Ce-alkyl 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,-Cs-alkyl;
25 phenyl or by hydroxy;



in case that A" represents an 1,2-ethylen- or 1,3-propylen group, Q is 15
hydroxy or NR3R4; R2 is C, -C6-al kyl; dinethyl phosphonyl net hyl ;

2, 3- epoxywlo-prsmyé ; 2, 3- di hydroxy- 1- propyl ; PCT/EP03/03969
2,2-dimethyl -1, 3-di oxol an-4-yl methyl or A'-Q; R3, R4 are independently
sel ected fromthe group consi sting of hydrogen; C -C6-alkyl or 20 together
forma 5 to 7 nenbered, saturated or UﬁSaturated ring, optionally
substituted by a met hyI group and containing one or two heteroatons,

i ndependent |y selected fro Y i s _hydroge A2-R A2 is
Cl- C5- al kyl en, ?P‘ﬁsﬁﬁ}{s rﬂyyﬁ?’fyoﬂgf’ﬁ7 scﬂfbslfra{l g} do(%'y @Malaﬁmfm 25
phenyl or by hydro;dynedmﬂaﬁﬁmﬂsﬂﬁﬁﬁamird Emylm@wonylmm@prbesﬂnﬂs- hydr oxy;

| i near or branched Jaﬂ]g%, i no;
t - butyl oxycar bonyl gC @ajrg% | ; ﬁﬁg ?Rll EVa gfﬂg&%yl Cﬁ I gz,p 1 ; cyano
pi peri dino; 1-pyr réﬂqfﬁhﬂw@ 4T¥B¢ ﬂB}HeFﬁ?yln lLYhepn -DRoRrsa St A - MRS

3R4; S A -NR 3R4; 4a&o ﬁvﬂ}’ﬁﬁ&%lﬂ tflié)bﬁéh ayybrslnm ff6pKenyl-yRr
3- et hyl t hi_ophen ese ts one, t|t nts nde endently
celoct o { fom tHEesHis e BORLT SEPHGIGRS idleatiinti jarus P et hy!

Cl- C5- al koxy; comdidmgy mef hd)aj/dge(lz My tioayy e tathd sy rremlagliyhxycl-rﬁg{aﬂisdxyhi 0;

et hoxymet hoxy; et hyny enzyloxy
10 which is Op#@gﬁ&%h’ su étl t ut qu%ém%%m%méﬁ@%ﬁx cyaIJnnotﬂﬁql?
met hyl endi oxy; edwxpoxthosy; recthwlxydwamtth}'@ybh!amnﬁwbdrlﬁtbam'lwnddmeml@zm e salts

thergef. It wag 4 BE! %{;ﬁ&kaﬂ fgfmltﬁdaat b%rhﬁalBEé{ MReityC alyadfid nitro;

anti-tunorigenic actiyities he c-net i nhi b| ti on ‘of the
conpounds accoP%ﬁﬂh’é O’EYhF%er’ﬁ(/@rﬁthW’ are

and to pharmaceutically acceptable salts thereof.

It was surprisingly found that the pharmaceutical and anti-tumorigenic activities,
15 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.

Detailed Description of the Invention

20 Preferred C;-Cs-alkyl groups with regard to R', R%, R>, R* and A? are methyl, ethyl
and propyl.

Preferred C,-Cg-alkoxy groups with regard to Q', R and Z are methoxy, ethoxy or
isopropyloxy.

Preferred ring systems, formed by R® and R* together represent 1-pyrrolidinyl-,
25 piperidino-, morpholino- or 4-methylpiperazin-1-yl.

Preferably X = A'-Q represents -CH,OH or —-CH,-CH,-OH.
Preferably X = —O-AI-Ql is —-O-CH,-CH,-OH; -O-CH,-COOH or ~O-CH,-CN.
Preferred groups for Y = A’R are 2-hydroxyethyl; 3-hydroxypropyl, 2-

methoxyethyl; 3-methoxypropyl; (R)-2,3-dihydroxy-1-propyl; (S)-2,3-dihydroxy-
30 1-propyl; (R)-3-hydroxybutyl; (S)-3-hydroxybutyl; 2-morpholinoethyl; 3-



especially provided by the presence of a 2,6-dichlorophenyl residue in
2-position of the imdazole ring. Detail ed Description of the Invention 20
Pr ef er r edwOW30870aé kyl groups with regard to R, R2, R3, Rfcarmros@siay e

met hyl, ethyl and propyl. Preferred O -C6-al koxy groups with regard to Q,
R and Z are nethoxy, ethoxy or isoprogyloxy. Preferred ring systens,
formed by R3 and R4 together represenf~I-pyrrolidinyl-, 25 piperidino-,

nmor phol i no- or 4-nmet hyl pi perazi n- 1- yI Preferably X = A -Q represents

U o B R B Sl g O

2- hydr oxy et23ritmehipmopsky pr opyl , 2- nethoxyethyl 3- nethoxypropyl

(R)-2,3-di Byﬂ,r&&y i- paéméﬂo y1( S%:cé’rt %u@ﬂ&éﬂr@ﬂh‘}l"h&%ﬂo&h yi- aminopr
|(352|-/ Epg)é?(r)%g%g&t ¥B ],mr %Jél%l(o Xlgo II\IndO meﬁm ammo)pro%y?/ 087026

2- (4-3ret hy|3papparoﬂamn} lyl-) topst; hyI(:Hﬁ:{b@Hl; OX)(CHZ)ZZCMD}Hmt hgHiCepy) COOH;

3- hydr ox t

3-am nop?/o ?Pﬁgﬂmﬂt§]ﬁ&2& ﬂ‘j@é&&ﬁ%f gﬁ}shﬁ% %ﬁ&f&ﬁyb (CH2)>-

? CI(—| y) gl- C%bﬁﬂ%QHamN(@hﬂﬂd@Hz)z -6- (IEP@zpzleH)t (GHLD»-$- (@Hzﬁm‘Nﬁ@Ha)z,

(CH2) 3- N @3 ’ 5‘ % ?%ﬁgﬁ%écﬁ(z%%—gw iEa}p%s'zér\lﬂz
(CH2) 2- S- ( ¢ripaop-1nNeHBY 3-¢ l%fatngléy 33- N( CHB) 2;

( CH2) 3- S—(CH2)2 N(CH3) 2; (CH2)3-S (CH2)3-N(CH3)2: (1,2, 4-

triazol-1I- et hyl ; I azol ropyl; 10 Hal ogen is fluorine,
chl of? ne, ﬁ’k%?ﬁeﬁés ‘t‘orfrl?df}ﬁgrm‘?i’ éc?ré’rnﬁlﬂrﬁcjé%?d substi t uent ?( is located in
the 4-position of the phenyl ring, whereas said substituent Zis

pr ef er abl y HreferbBdaidsubtituent 01 ldeapedsh theofrpodifio of terphsgyltrig, whereas

said substituent Z is preferably located in the 3- or 4-position. If Z represents
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; ORY; (SO)CH3; (SO,)CH3; 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-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';
Al represents a methylen, ethylen or propylen group;
30 Q' is cyano; carboxyl; carboxamide; -CO-NR’R* and in case that A
represents an 1,2-ethylen- or 1,3-propylen group, also can be hydroxy
or NR'R*;



benzyl oxy or a substituted benzyloxy group, Z is preferably located in the
3- position. 15 Especially preferred are conpounds of the general formula
(1) and wbasiswewutically acceptable salts thereof, wherelPRTEPOII®e ect ed
fromthe group consisting of 3-chloro; 4-chloro; 3-bronp; 3-iodo;

3-et hynyl ; 3-net hoxynet hoxy; 3-(2-net90xyethoxy)nethyloxy; 3-net hyl t hi o;
3- et hoxynet hoxy; 3, 4- nethyl endi oxy of *3-benzyl oxy which is optionally
substituted by hal ogen; methoxy; 20 cyano; nitro; nethyl endi oxy; carboxy

o oo A Sqpcepocial L BLELA L B RORRSHNS Flufg AORAIAke TS
OH, NR3R4 or NH%Z@@NMY ZRmorphalisiogtyber f r om t he group consi sting of

hydrogen; 25 di ”EEJE%{I{}P%HHOQYJ @@tﬁﬂml{eﬁd 29fa.§.1rgﬂem’(§ir %Ya'tﬁra@'dopi}dg
(S)-2,3- dihydroxy

0 di hyd oxy 2- pr 3- hydr oxy-
hydr oxynet hyl - 1- pr eayvnﬁlz ﬁﬁ%ﬁtﬁesegléf Yirgrpup zng captfértlﬁwni og/two
di oxosi an- 4- yl met hy hetefoaorgs, mt[bpénde(ﬂg sﬂecté&ﬁbﬁﬂéﬂt&) a met hyI en, et hgl en or
propyl en group; 0 rbo car boxam de; R4 nd in
case that ko f%"ﬂ?sgggnts %C?r Wd@?’n |§¥‘Yd%°ﬁ‘yaf°§ Y og trtfoﬁ’Fe Rgf al’so can be
hydroxy or NRaRthoxyp@B/ (IR?Q%dih@EHoEPﬂBp@@QBg (S)—Z&RBhydMX)aie)roPyl
| ndependent |y t f hyl
et hyl, 2- m)rph % Cté;@ﬂo;{yﬁf?t&l t(gget %?ﬁ?f?yﬁ%@dﬂ#ﬁ%é’%ﬁl@m uif ated or
unsat urated ri mprp @pﬂkﬂﬁélly substltuted by a methyl group and contai ni ng

one ¢f two 5 B%sfp}@hﬁaﬁmpylndep@ﬂd@ﬂémwpﬁﬁmﬁltﬁ@l)@ﬂ@m N @rhydroxy-1-epresents
2- hydr oxyet hyl phenyg%%}glxypr opyl ; 2-nmet hoxyet hyl ;

2-aminoethyl; 3-aminopropyl; 4-aminobutyl; 2-(N,N-dimethylamino)ethyl;
3-(N,N-dimethylamino)propyl;  3-(pyrrolidin-1-yl)propyl; = CH,COOH;
(CH,);COOH; (CH,)sCOOH; CH(C,Hs;)COOH; (CH3),-O-(CH,),-
15 N(CH3)  (CH2),-O-(CHz)>-NHy; (CHa)2-S-(CH2)o-N(CHs);  (CHz),-S-
(CH,)3-N(CH3)2; (CH,)3-S-(CH2),-N(CH3); or (CH,)s-S-(CHa)3-N(CHs)z;
Z  is selected 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 (I), wherein

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

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'RY;

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



met hoxypropyl; (R)-2,3-di hydroxy-I-propyl; (S)-2,3-dihydroxy-I-propyl;

(R) - 3- hydr oxybutyl ; (S)-3-hydroxybutyl; 3-Hydroxy-2, 2-di net hyl propyl; 2-
nmor phol i newetd3yk702d 0 3- nor phol i nopropyl ; 2- (4-nethyl pi per 201EP03/03969 )

et hyl; 3-hydroxy-1- phenyl propyl; 2-am noethyl; 3-am nopropyl;

4-am nobutyl; 2- (N, N-dinethylam no) ethyl; 3-(N, N-di net hyl am no) propyl ;
3-(pyrrolidin-1-yl)propyl; CHCOOH, (€H2)2C00H, (CH2)3CO0H, CH(C2H5) COOH;
(CH2) 2-0-(CH2) 2 15 N(CH3) 2; (CHZ)2 0- (CH2) 2-NH2; (CH2)2-S-(CH2)2- N( CH3) 2;

(CH2) 2-S- (CH2) 3- Nég%% ( )3 ) )

(CH2) 3- S- (CH2) 3- N( é‘%tef gﬁ?g %‘gyzfsragyn{t & g¥oupm8t(:1)lXS|gsr? g‘“c?f
3-chl oro; 4-chl or ocotalningyeone gnmbeterc@tcgnqqymen dengE splestgdrErrobRyoror
3-benzyl oxy which is optionally substituted by hal ogen; methoxy; cyano;

nitro; methyl endi oxy: carboxy or ethoxy ai d subst| nt X bei ng
| ocated in % hei% rpxysHYSf 'th%fér%@?%? >r§233g2351ﬂ3%“69(a FREQRI t@

acceps abl e sal tdshyldaetyeDbrophl;so 2e§1@q£hoalhbmhp1§ ef wm&@halimp&opﬂpun%mﬁ t he

general formula wher e 0 0.CH3 ; or a
group CH2-Q QW é‘l‘%lﬂ ﬁ@RLl QF&%K]HCH; N%?,%XL 25" ?—é" oi’r%pgpect%@f om t he
group consi sti rdgn%ylaydm@gﬁm, 3Nt dhipreptindapinoipropdt oyl ;3-(pRIrolid@-tH hydr oxy-
1 -propyl; (S)},g ng hydr oxy- 1- propyl ; 1, 3-di hydr oxy- 2- propyl

3- hydroxy-2- h Pof thyI 1- propyl; 2-net hoxyet hox math or a group
A-Q; 30 A rapselastedticor thegieyp snnsigingyaf drchipropd-s émm; ,Qﬁ

represents cya@oethﬁgqlgomy{ho dethoxgase that A represents an 1, 2- ethyl en-
or 1, 3-propyl en

r b
i ndependent |y s”el%J 2yl @' ?’%“6&1‘#&2‘0&%%%%%&@” gS’P; ’H%P@@‘é‘iﬁyamﬁet hyl ,

ethyl or together forma 5 to 7 nenbered, saturated or
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-
imidazoles 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.



WO 03/ 087026 PCT/ EP03/03969 -8 unsaturated ring, optionally substituted by
a nethyl group and containing one or two heteroatons, independently

sel ect ed Woagiosfoes O; Y is 2-hydroxyethyl; 3-hydroxypr opWICI/EP03/03969

(R) -2, 3-di hydroxy-I-propyl; (S)-2,3- 5 dihydroxy-I-propyl;

2- nor phol i noet hyl ; 3-nor phol i nopropyl; .2-(4- nethyl pi perazin-I|-yl)ethyl;

2-am noet hyl ; 3-am nopropyl; 2-(N N d?ﬁethylanino) et hyl ;
fromthe group consisking of 3-chloro; 4-chloro; 3-bronp;z3-iodo; 10
3-et hynyl ; 3-netJfoxyQet hoxy or 3-benzyl oxy which is gptxonal |y substituted
by hal ogen; net w
4-position of thevptieqyl ring, and pharmaceutical |l yNaeteptable salts
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pyri mdinyl)-1Him dazoles. Both tautoners represent the same”structure,
their nonencl atur lmay be used i nterchangeably and bow tautoners are part
or nore chiral centers and may occur as racenates, racem c m xtures, and
as individual diastereomers,Y-\NH,theat | possible isoners, including optical
Conpounds of the general neatenwihgelyenan be prepared by reacting a conpound
of the general formula (VI) or (M) with an am ne Y-NH2, wherein X, Y and

3- (N, N-di et hyl am no) propyl or 3-(pyrrolidin-1- yl)propyl; Z is selected
cyano; Wwth said substituen eing located in the
t hereof. 15 st prefefre *
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W
the tautomers o orophenyl ) - 5- phenyl - 4- Cl
of the invention. The conpounds of the present invention nay contain one
i somers, being included—25wthimthe scop® of lthe present invention.
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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
\'
Sl
| 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 significance as defined herein before, at a tenperature in the range of
80 to 180C and subsequent isolation of said conpound. Preferably

st oi chi onwora3msBA6 anount s or an excess of said am nes ar e POIEPO3/013969
reaction can be performed w thout solvent or in a solvent |ike dioxane,

di et hoxyet hane, N net hyl pyrrolidone gr toluene. WO 03/087026
PCT/EP03/03969 -9 zz X0ODNI 0 ( i3 0:11 ,S\ NHI\ Xor /SII NNX
N/ N d d VIl Y-NA heat | neat or wi th sol vent Conpounds of the
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5 A further embodiment of the invention is the use of a compound of the general

formula (II), 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 Cl

10 Cl (ID)

wherein

X is ORY SR (SO)R% (SO,)R? or CH,-Q;



N Cl 10 can be obtained by N-deoxygenation of conpounds of the general
formula (1V). This reaction is preferably carried out using ethyl

br onoacetwoasiosrokhe presence of triethylam ne (Chem Phampar/mpashiocd981,
29, 3145). Alternatively, this reduction can be achieved by the use of
triethyl phosphite in dinethylformam de .. A conpound of the general fornula
(I'V) can be obtained by reacting a conb]ound 15 of the general fornula
(I'11) with a compound of the general fornula (11), wherein V\003/087026
PCT/ EPO3/ 03969 th (] n a3k |

defined herei nbef orQ% %Psrggﬂseag‘t :%RZ' %(gﬁadsc%rgc?lelr??a%l g\rllISI @%Z'pgglrﬁé erabl y
carried out in the preseheleget anmonia, using nethods which are known for

other aldefydes. Ol N i Rold &C“E: QAR ¢ Kydtoken: N LCLalfy1CHB000H

a HOII Il z SN t her errbdlrrent of
the invention is the uégylof d‘éneé]@flrbléﬂjﬁ m?ﬁlli'@l»gé%ﬁérdl;%‘ﬁfﬁﬁ}’é RTPP wher ei n

the sgbstituent X has t(g)ezstcgnydrbﬁ;am@o@s tafdimeitoie giropef mmydroxiror t he

manuf acture of a corrpmﬂ1 )qelngrro%lyl forfr-urrlle"i’hchlylm%)scyrgeet%%' beéi’z_i n the
dirnethyl- 1,3 -d10xolan-4-ylmethy1; trifluoromethylsulfonyl;
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'  represents a methylen, ethylen or propylen group;
Q' means cyano; carboxyl; COOCH3; COOCH,CHs;
R? is C;-Cg-alkyl; CH,-COO-CH,-CH3; 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’;
R’>,R*  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



above-nenti oned process. A further enbodinment of the invention is a
conpound of the general formula (11), Od HI \ / X10 C (Il) wherein X
is OR; SRD0308PR2; (SR)R2 or CH2-Q WD 03/087026 PCT/ EPQ3/EP896869 - 11 Q
represents OR ; SR2; SOR2; SO02R2; NR3R4; NH CH2- CH2NR3R4 or halogen; R is
selected fromthe group consisting of drogen; C, -C3-alkyl; allyl;

di nmet hyl phosphonyl net hyl ; (R)-2, 3-di hydroxy-1-propyl; 5

(S) -2, 3-di hydroxy-I-propyl; 1, 3-dihydroxy-2-propyl; 3-hydroxy

2 o T e RO s TR ASRYSIREATEA o Qs vy low il (<
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Meanss Cy an@oxi€ ellofhydthyl Ghiohytizth &drithie Penbk [6£3ddifioa) thy ktal yield is

CH2- COO- CH2- dlnethylphosphony nmet hyl ;15 2, 3-epoxy-| -propyl;

2, 3- dlhydr8Q55ﬁ’%ropyl 2-hydroxy- 1 -ethyl;

2,2-dimethyl -1, 3- dloxolan 4-yl met hyl or A - Q R3, R4 are independently

sel ected f g h@&&&ﬂﬂ&ﬁ@é‘ﬁ{ bto0ePbroc X 4088 thad T e of St dWichloro-

2- nDrphollnoet
-hydroxybenzaldehyde and 2,6-dichloro-4-hydroxybenzaldehyde. This process is

characterized by the metallation of protected 2,4-dichlorophenol or 3,5-
10 dichlorophenol with a lithium base, followed by reaction with an ester or amide of
formic acid and the deprotection and isolation of said compounds. A suitable
lithium base is methyllithium, n-butyllithium, sec-butyllithium, t-butyllithium,
lithiumdiisopropylamide or lithium bistrimethylsilylamide, prefered is
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



together forma 5 to 7 nmenbered, saturated or unsaturated ring, 20
optionally substituted by a nethyl group and containing one or two
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Lactose, corn starch or derivatives thereof, talc, stearic acids or its salts and the like
can be used, for example, as such carriers for tablets, coated tablets, dragées and
15 hard gelatine capsules. Suitable carriers for soft gelatine capsules are, for example,
vegetable oils, waxes, fats, 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 liquid 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 a 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.
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15 intended to limit its scope.
Examples

A Svynthesis 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 was added 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 MgSO, 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.

30 'H-NMR (250 MHz, CDCl;3) & = 1.03-1.15 (m, 18 H, CH3); 1.16-1.35 (m, 3 H CH);
6.73-6.80 (m, 2 H, CHyom.); 6.92-6.98 (m, 1 H, CH,0m,)



et. al., Pharmaceutical Dosage Forns and Drug Delivery Systens, 6th ed.,
(1995), pp. 196 and 1456-1457. The conpounds of fornula (1) and the

phar macewpaalodyw2@ccept abl e salts of the 5 conpounds of frormPoz06Y can be
used as nedi canents, e.g. in the formof pharnmaceutical preparations. The
pharmaceutical preparations can be adnm nistered orally, e.g., inthe form
of tablets, coated tablets, dragees, hrd and soft gel ati ne capsul es,

sol utions, enul sions or suspensions. The adm nistration can, however, also
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t he production of pharmaceutical preparations. Lactose, corn starch or
derivatives thereof, talc, stearic acids or its salts and the |like can be
used, for éﬁﬂﬁq&@e, as such carriers for tablets, coated tablets, dragees
and 15 hard gel atine capsul es. Suitable carriers for soft gel atine capsul es

ol yol o and o haolbrigt e demeBhrorrec e s Thbia o2 30ubeHance no
carri®rs aGH(houdvetriisapseplisiylirihyts wadhdded ahe°C withim bh asdfthe gitatd ne
capsul es. %'stsﬁﬁ'eg f&ﬁ&c[dﬁ&?a]l %Olfmﬁ?ﬁ Bl A B & tAf%Flh%ﬂ F’J} ‘gr eoslly rups

are, for ex e’ ol i ke.

ycero
Sui t abl e 2macqrth¢ @rsamcbiaystuwpﬁowa&hegweﬁl a&teratffdo%a@k arisdeoven MadHQyl an@lr
Qﬁr deﬂed O'e{'a'ig[oréf@?(%@d t $(70°6R0 mbdryUTke peradhlbqr»usclaml lylplus ael %tﬁ@r li ke.
e pharmace rations ver in reserva ives,
sol ubi i zer“‘é‘lfﬁi %Fbﬁ! %%%Ge%tﬁqf‘ﬁﬁé%n&ﬁ?/ Al ‘freé? * sweet eners,
colorants, flavorants, salts for varying the osnotic pressure buffers,
maski hg ag or ant, n can tain t||| ot her
thergi(geutr ?Ragfa‘rﬁaﬂé}laio‘% g‘ﬁ‘ﬁ aW%g%%@lgéwgﬁk‘gﬂcgﬁ?a@ﬁ} lﬁg a corrpound of
fornmul a (I);rlmppmpphﬂylnmx}bmzakbzhwc (AdcDept abl e salt thereof and a

therapeutically inert carrier are also an object of the present invention,
as is a process for thei régroductr on, which conprises bringing ,one or nore

conpounds é¥f salwtieripE{BULL 448N An Mesatiend dumh 23| Mok waprddsddo gagtirzed
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 = 6.94 (s, 2 H, CHaom.); 10.25 (s, 1 H, CH=0),
11.46 (s (br), 1 H, OH)

3C-NMR (62.9 MHz, DMSO-Dg) & = 117.0 (CHrom,); 120.7, 137.8, 162.1 (Cyrom.)s
187.2 (CH=0)

25 A small amount of 2,6-dichloro-4-triisopropylsilyloxybenzaldehyde (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, CDCl3) 8 = 1.05-1.17 (m, 18 H, CH;); 1.19-1.39 (m, 3 H,
CH); 6.88 (s, 2 H, CHom.); 10.41 (s, 1 H, CH=0)



30 and, if desired, one or nore other therapeutically val uable substances
into a galenical admnistration formtogether with one or nore

t her apeutwoaBlog7oeerert carriers. WO 03/ 087026 PCT/ EPO3/ 03P63/EPod/d39BECause
of their activity as tyrosine kinase inhibitors, preferably of c-net

ki nase, conpounds of the general for a (1) are valuable ingredients of
t herapeutics aimng at the treatnent” of cancer and ot her diseases that
correspond with enhanced expression of the c-nmet receptor or related

ki nase rSooRt AR Eyalhqﬁ&'an@y%wq% Rf). 1598 carnelAls f@nmmula 64), bl ock

yiarjon act nasevm 5 hMto 5
M Ther ef orlé Phl—ﬁod%@:age)»dmﬁ nd according to th| s invention can vary
within wide |limts and will also have to be adjusted to the individual

requirenen in each _particul.ar In the case of oral admnistration

e dosnge Henrotim of 1ah FReots 67 desi bunrces B e Bt carded g por

dayhof a cqmsadnt:b wingyeBeag&F if WHIrFUdrﬁl purifjcation birv] cblgmrfdrrgﬁﬁmgmﬁhygmgnount of
t

o8 TR SRR GRS (SRl ol a1 cosage my e

Vi 's and, in addition, the
upper limt can also be exceeded when this is found to be |nd|cated. The
fol |l ow ng Q%QER%GS and preparations illustrate the invention but are not
15 i ntende imt its scope. Exanples A Synthesis of substituted
2, 6-di chl orobenzal dehydes 20 Exanple Al 2, 6-dichl oro-4-hydroxybenzal dehyde

( AI ) Prepar@ti mlu@d;n of 3600 &l ah Qt i d@qa&wkﬁﬁy& a1y benzBaki A4 Mlin To a
ot 1170 SO 07 8L 08 LR Rk s B QLALSHIB Rl s (625
triisopr op;shsmﬂgyfdrrz hlaat-20°C2R20nad dayi@ﬂadethylf@ﬁlmdem atddxd keepingshest i r r ed
for gqhour %exﬂbertam-@ BRI El6B8EN §he Abilire was allowed to warm up to room
temperature overnight. After addition of 700 ml 4 M HCI 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.

'H-NMR (250 MHz, CDCl3) 8 = 1.07-1.18 (m, 18 H, CH3); 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, CHarom.); 7.34 (d, 2.5
Hz, 1 H, CHarom)

13C-NlVIR (62.9 MHz, CDCls) 0 =130 (CH); 18.0 (CH3); 120.8 (CHarom.); 125.9
25 (Carom.); 126.2 (Carom.); 127.6,130.1 (CHarom.); 151.0 (Carom.)



hydrolysis with water (15 ml) the organic | ayer was washed w th saturated
NaCl, dried over MgSO4 and evaporated to dryness. Chromatography of the
crude prwouwstsmes Si Gel using i so- hexane as el uent retur n@edTAPII 0359 a
colorless oil in quantitative yield. 30 'H NWVR (250 MHz, CDC13) 8 =
1.03-1.15 (m 18 H, CH3); 116135(%3HCI-|); 6.73-6.80 (m 2 H,
CHarom); 6.92-6.98 (m 1 H, CHarom )~ 03/ 087026 PCT/ EP03/03969 -15
"3C-NWR (62.9 Mz, CDClS) 8 = 12.7 (CH); 18.0 (CH3); 119.0, 121.6

(CHarom); p.135, 2 ol ution of 200 g
3, 5-di chl of 6% aé%%“ é&‘%%r@”)é"?’&{%?ﬂn‘éeh}a@g‘*@ 1 dry 5 CH2Q 2 400 g

triisopropyl- S|Iyltr|flate was added at OC within 1 h and the m xture was
stirred fomaaddiitd RRakaBiolOtdr thatdedcRbed Eﬁ@ﬁﬁﬁlﬁe%? bl detinBWelfplagsi s wi th
1.0 1 water the organic |ayer s washed W th saturated Cl, dried over
MySO4 and Y@\‘F?}S‘éhﬁf‘ %ICQIBP@%%@ itegeN80 nbar). The residue was taken up in
petrol ether and filtrated through SiCGel to yield 360 g (92% Al.1 as

col orl ess I h 0X e (A
and 2. 6 di MR R0 RR R MR B P o B G B B e e 355 APt | o of
n- BuLs (2.3 HiCH, hexa®d3 (914, dH=QB 16092I( (bapd BOdEY to a stirred solution
of 7.49 g (23 mol) Al .l in dry THE (30 m) under nitrogen keeping the

t enperature, bel ow -67C. After stlrrlng?éfor 45 minutes at -78C 2.14 g (29

nmmol ) 15 dr_ﬁ_EﬂMBt(ﬁ%PfMHﬁalﬁi\@@%)s adbidel Kedpinly 1208 128hnatdir 808l ow

-65C. The 1 us.q3egCca, | g3k Carom opstoH=tHC. After hydrolysis with
Nadl - saturat ea ,25 gl ﬁgm Q he pﬂgsestwerggseparat ed and the organic
| ayer was dried over I\/gSO4 evaporat ed to dryness. To the residue hexane
(20 M) wagExamgdannd the precipitated Al (4.37 g, 23 mmol) was filtered

off and Waarkeglcmoro 4“-?)8%9xynge§ﬂﬂli)énzalzdgh§ﬁep (A%?g 230C.

10 Preparation of 3,5-dichloro(triisopropylsilyloxymethyl)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, CDCl;) & = 0.96-1.25 (m, 21 H, i-Pr); 4.78 (s, 2 H, OCH,);
15 7.23 (s, 2 H, CHarom.)

BC.NMR (62.9 MHz, CDCl3) & = 12.1 (CH); 18.1 (CHs); 64.0 (OCH,); 124.2,
127.0 (CaromH); 134.9, 145.3 (Carom.)

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 HCI yielded the title compound as a

colorless oil that solidifies on ice standing (eluent: iso-hexane/ethyl acetate 20:1).

'"H.NMR (250 MHz, CDCl;) 6 = 1.03-1.28 (m, 21 H, i-Pr); 4.82 (s, 2 H, OCH,);
7.37 (s, 2 H, CH,rom.); 10.48 (s, 1 H, CH=0)



"H NVR (250 MHz, DMBO-D6) 8 = 6.94 (s, 2 H CHarom); 10.25 (s, 1 H, CH=0O),
11.46 (s (br), 1 H OH) 13CNWR (62.9 Miz, DVMSO-D6) 8 = 117.0 (CHarom);
120. 7, 13w033/08®26 1 (Carom); 187.2 (CH=O 25 A small an®amtEPO3/03969
2,6-dichloro-4-triisopropylsilyloxybenzal dehyde (Al .2) was isolated from
t he i so- hexane nother |iquor by col um chromatography on Si Cel

(i so-hexane/ et hyl acetate 20:1). 'I—|-NI\)F§'(250 MHz, CDC13) 8 = 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=O0 WD 037 - €RcL = 12.7
(CH,; 17.9 _(_%?%Z\)@Q&@TMEBO%%%GQ, 11%? é@@)’% g@ﬁ 60 4 éOCar omag%%lB? 9
(CH=O) DeprGiractl);d28.6f 137 lﬁﬁéf@rdmc),tﬁﬁcﬁ&&i @Boup can be achieved by a
standard procedure using n-BudNF in THE and purification by colum
chromat ography on 5 Si Gel (iso-hexane/ethyl acetate 1:1) (see exanple A3).
Scal e-up PBealerupol ution of 360 g Al.1 in 2.6 1 dry tetrahydrofurane 440 ni
n-BuLi (2.7 Min hexane) was added under nitrogen keepi ng the tenperature
bel ow -65C._ After stirrin 2 h at -70C %}@ dry dinethyl f or mam de
was added Keehsohgiame! 7 chégﬂrwé?%&mlé%@trawdre ner3d i 5Bk E(M | | owed to

mar m 4D {0 HRAE) \fa8"RAEA ke QM%%EH Wkping e terdflfichi OBl FOLMhsid M HO

the mxture was stirred i gor ousl| roomtenperure. Then the

phases wer étlgéfkﬂaﬁoal‘lédm(latfél Bt TonCap m]s@)fl)’l cbmmﬁxﬁfomgmﬁé wis @ddediksepingnd t he

organi c | aygs te\ﬁgp%r&mee@lewe_%s@%e PhigHIrP WAk @tlrr@dﬂgdéﬂ’ﬁ§naﬂ edUfRfhtdsht\LACUO.
Recrystal lizati of th recipitate from 15 tol uene/tet rahgdr of ur ane

yi el ded 15454 prdthenayas aﬂmﬁéﬁ%wmn up 0BC avid¥im 3o Aftehy 86 Vb 4R Bl dehyde (A2)

water and 150 ml ether were added. The phases were separated and the aqueous

10 layer extracted with 100 ml ether. The combined organic layers were washed with
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-dichloro-4-hydroxymethylbenzaldehyde (A3)

426 mg (1.2 mmol) A3.2 (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, CDCl3) § = 1.99 (t, 4.4 Hz, 1 H, OH); 4.74 (d, 4.4 Hz, 2 H,
20 OCH,); 7.40 (s, 2 H, CHarom.); 10.48 (s, 1 H, CH=0)

BC.NMR (62.9 MHz, CDCl3) & = 63.4 (OCH,); 127.5 (CaromH); 129.2, 137.4, 147.9
(Carom.); 188.7 (CH=0)

Scale-up

To a solution of 65 g (0.18 mol) A3.2 in 1100 ml ethanol at 50°C 180 ml 0.25 N HCI
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



Preparation of 2,4-dichlorotriisopropylsilyloxybenzene (A2.1) An anal ogous
reaction to that described in exanple ALL but starting with 2,4- 20

di chl or orgloaseB7ogave the title compound as a col orl ess oi [PCIEPQBIA3Y9 t at | ve
yield. "HNW (250 MHz, CDC13) S =1.07-1.18 (m 18 H, CH3); 1.20-1.40 (m
3 HCH; 6.82(d, 8.8 Hz, 1 H CHaro ; 7.07 (dd, 8.8 Hz, 2.5 Hz, 1 H,
CHarom); 7.34 (d, 2.5 Hz, 1 H, CHarom) 13CG NMR (62.9 MHz, CDC13) S =
13.0 (CH); 18.0 (CH3); 120.8 (CHarom); 125.9 25 (Carom); 126.2 (Carom);

127.6, 130. dlqeggg?{s%gi in &&%gt@ fﬁ@E&ﬁ%%enza&gh@&ﬁ%&ﬁﬂb@@%ﬁ%@@& - 17

Preparation o - hydr 0X An~anal ggous
reaction t avarmapetipbether pere addedsandothertly wapped §Pé?t5i0 Afterrstasgling atyj o| ded

the titl e GOoRARAPeraturd oWxinight 3¢ p fthcmhteallws vaSAltdded ofmﬁavmm Svith 7. 19 (d

o 10, gfﬁg;ﬁ%ﬁ%awllacﬁa?ﬁﬂb@ S Bidgir248 Bl PR B by e Brothdr 1

(CHar®m ) ; ligBdr ¥y coldBn 8h{dtaatognaphy fiddedandthitdad pAB.); 131.6 (CHarom); 153.5
(Carom); 190.5 (CH=O Exanmple A3 2, 6-dichloro-4-hydroxynet hyl benzal dehyde
(A3) 10 Preparation of 3,5-dichloro(triisopropylsilyloxynethyl)benzene
(A3.1) An &zampleddk reaction to that described in exanple ALL but starting

with 3,5- girghl-aiasmasth 3%'—&1@1?!81- Gfﬂfﬁn ddxyla@etafTAQYNd as a col orless
oil in quantfl'fhatlve yi e?lg 3 }W_Ee ae gml‘—ylo 96-1.25 (m 21 H,

i-Pr); 4.78 (s, 2 H OCH2); 15723(s 2 H, CHarom) 13C-NMVR (62.9 Mz,
CDC13) 8 = Alaixtufe@fiBs2 ih& 2. O(xﬁhlﬁ))) AﬁlB3O M@ Limmdl L éhethyl blodhdodetateadnam H) ;
aratio

26. 3.cﬁ|4§r”§7 e gl SeTEim STBSne i Pl n ssstonsnye Sfagd Gy 2 b

60°C. After ﬁltratlon and removal of the solvent the residue was purlﬁed by column
chromatography on SiGel (hexane/ethyl acetate 4:1). Yield: 508 mg (97 %) A4,

colorless solid.

'H-NMR (250 MHz, DMSO-Ds) & = 3.72 (s, 3 H, CH3); 5.04 (s, 2 H, CH,); 7.28 (s,
2 H, CHarom.); 10.29 (s, 1 H, CH=0).

15 BC.NMR (62.9 MHz, DMSO-Dg) & = 52.1 (CH3), 65.2 (CH,); 116.5 (CHarom.);
123.1, 137.5, 161.1 (Carom.); 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% A5.

'H-NMR (250 MHz, CDCl3): & = 1.32 (t, 7.2 Hz, 3 H, CH3); 4.30 (q, 7.2 Hz, 2 H,
CH,); 4.68 (s, 2 H, CH,); 6.92 (s, 2 H, CHgrom.); 10.41 (s, 1 H, CH=0).

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



An anal ogous reaction to that described in exanple A, but starting with
A3.1 and 20 hydrolyzing with ice water instead of agueous HCl yiel ded the
title conwouwd@smzsa colorless oil that solidifies on icepstrards/ogyef el uent:
i so- hexane/ ethyl acetate 20:1). "H NWR (250 MHz, CDCl13) 6 = 1.03-1.28 (m
21 H i-Pr); 4.82 (s, 2 H OCH2); 7.3270(5, 2 H CHarom); 10.48 (s, 1 H,
CH=0) WD 03/087026 PCT/ EP03/03969 -18"13C-NWR (62.9 Mz, CDC13) S = 12.0
(CH); 18.1 (CH3); 63.6 (OCH2); 126.8 (CaromH); 128.6, 137.2, 149.0

(Carom); #§§mﬁle(%i:0) Scale-up To a solution of 70 g A3.1 in 220 m dry
tetrahydrofU 1 n-BuLi (1.6 Min 5 hexane) was added under

m

ni trogen k&snamyianef (3Srdichlarartdomaylphenoxglacetanitile (46)rring for 45 i nutes
at -75C 28 m dry di methyl formam de was added keeping the tenperature

bel ow -65C.. The m xture was stirred additional 3 inytes at.- 75C and then
was al | owedT an%g%suf,eas@owtphfh?tﬁqﬁ?rﬂasﬁéq e%awpgﬁ Téc%ﬁoreﬁft“}gcéﬂ ter and
150 m et héromedcetonittidelyicldbe8Thases were separated and the aqueous 10 | ayer
extracted with 100 m ether. The conbined organic |ayers were washed with
aqueous Na(lil dried over sodi um sul phate and evaporated to dryness. Yield:
73 g 5 (95%HAIMR @50 MHe.gBPCh) dward-87 (s, 2 Hh&H361.0%isf 2 & Chhroindiel Ost2e8di ng.
Preparatiog ,fcﬁrgjdi chl or o- 4- hydr oxynet hyl benzal dehyde (A3) 426 ng (1.2
nmol ) A3.2 (1‘226 ng, 1.2 mmol) were dissolved in dry 15 tetrahydrofurane
(20 M) and a solution of n-Bu4NF (1.3 m, 1 Min THF, 1.3 mmol) was added
«'itg 4r gom t i@@wm@zl.amm@,t(mcggi 6@/53.Ei(gm); IM.VE(EI\QQDI%@(G(EIFIL%@)Q 125.0, vacuo

.0 ngy S, .50l at ed i, chr omat ogr aphy on Si i so-

hexane/ et thg\’g,Cl&giT(‘g,aa mij’)ﬁ)}éz%}]—@ orless solid, mp. 109-110C. 'H NMR (250
MHz, CDC13) S =1.99 (t, 4.4 Hz, 1 H OH); 4.74 (d, 4.4 Hz, 2 H 20 OCH2);

7.40 (s, 2g4 m); 10.48 (s, 1 H CH=O 13C NWR (62.9 MHz, CDCl3) 6 =
63. 4 (OCH2J; 5 (Carom H); 129.2, 137.4, 147.9
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, CDCl3): & = 1.52 (d, 13.5 Hz, 6 H, PCH3); 4.53 (d, 6.6 Hz, 2H,
PCH.); 7.36 (s, 2 H, CHurom.); 10.29 (s, 1 H, CH=0).

20 BC.NMR (62.9 MHz, CDCl;): & = 14.0 (d, 69.0 Hz, PCHs); 67.3 (d, 78.7 Hz,
PCH,); 116.5 (CHarom); 122.9, 137.4 (Carom); 162.1 (d, 10.3 Hz, Cirom); 187.6
(CH=0).

J'PD.NMR (101.3 MHz, DMSO-Dy): & = 39.2 (CsP=0).



(Carom); 188.7 (CH=O Scale-u To a solution of 65 g (0.18 nol) A3.2 in
1100 m ethanol at 50C 180 m 0.25 N HCI 25 was added and the m xture was
stirred fwo o8/ok70a¢ 85C. The et hanol was renmpved in vacuo Ro@rEPOp@I6e he
product precipitates. 700 ml ethyl acetate/petrol ether (2:1) was added
and the organic | ayer was washed Withv%ft er and aqueous NaCl and WO

03/ 087026 PCT/ EP03/03969 -19 dried o sodi um sul phate. The sol ution was
reduced to about 100 g and 200 Ml warm petrol ether were added and shortly

war med up t fter standing at roomtenperature overnight the
pr eci pltatggg—%%—%v%r@ filtered off and washed with petrol ether/ethyl

acet at e (1FPreparatiompira2,@dighlosed; (2, 2dimathydd 3drdiewolanced-wimetkexy) 5™ | i quor
by colum aqfaf hdTBdHAE E@nd)y vielded another 4 g A3. Exanple A4 Preparation of
met hyl (3, 5-di chl oro-4-fornyl phenoxy) acetate (A4) A mixture of 382 ng (2.0
mmol) A, 337 ng (2.2 mol) methyl bronpacetate and 387 ng (2.8 mol)

pot assi um Cl&i’b@dil&h@n oN6.64 13 3dJOYmﬁ1b(B)t&nel()V(Bl’g3(3ﬂ0 tringl) h@phezxylphatphlﬂd) 60C.

After_filtrat h ke fied b
Col urfh Lﬂa%&i%@@%@%@e”"%@f 2R EM Rl BE e RS RLfg e Y
(97 % A4, drgodtohyddurant adolunbh Nm4§g5(o7mmobh@@hw69zoélcarb®x712te( m 3 H,

); 5.04 , 1 CH=0). 15
The VR (62269%&' %%dﬁ%%‘%é ) afa‘?ﬁa ng?w Q’f ggti’(lrgd ajf(‘lca':f-’a‘é}omg
123.1, 137.tsmpemure oyeraightn After remoxal(afthy solyent agd (colusmy chomatpgraphys
Prepar at i onyrodiGelt (R¥kaneRtibA dicedib an 642fg0(rswd) PIBORGE Yhtadedldheoloiels o

anal ogous r actll to that escrl ged in exanple A4, but reacting wth ethyl

20 brBnoaceftsQgHIES RRige &2

'H-NMR (250 MHz, CDCl;) & = 1.41 (s, 3 H, CH3); 1.46 (s, 3 H, CH3); 3.75-4.61
(m, 5 H, CHOR und CH,0R); 6.95 (s, 2 H, CHg1om.); 10.41 (s, 1 H, CH=0).

BC.NMR (62.9 MHz, CDCl3) & = 25.3, 26.8 (CH3); 66.4, 69.6, 73.6 (CH, CH,);
110.3 (C); 116.3 (CHgrom); 123.4, 139.2, 161.8 (Carom.); 187.8 (CH=0).

15 Preparation of (R)-2,6-dichloro-4-(2,2-dimethyl-[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 (S)-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 ml



"H- NWR (250 MHz, CDC13): S =1.32 (t, 7.2 Hz, 3 H CH3); 4.30 (q, 7.2 Hz, 2
H CH2); 4.68 (s, 2 H CH2); 6.92 (s, 2 H CHaro,r,,); 10.41 (s, 1 H,
CH=0 . 13woNnms162. 9 MHz, CDC13): S = 14.3 (CH3); 62.1, 6PCI/HPGMRIIH9 116. 4
(CHarom); 123.8, 139.2, 160.9 (Carom); 167.3 (C=O; 187.8 (CH=O. WO
03/ 087026 PCT/ EP03/ 03969 -20- Exanple A6 Preparation of

(3, 5-dichl oro-4-fornyl phenoxy) acetonit4ile (A6) An anal ogous reaction to

t hat descrl bed in exanple A4, but reacting with bronoacetonitrile yielded

87% AG6. 5 'H 250 o 13 4..87 2 H 7. 2 H,
CHarom ) ; E%Ru(t one MI%,%B &(_:E.g)g 21@2 W)(Sgﬂgﬁﬁ lgﬂ?,meg%%iwa% agg%ésﬂfl (CH2);
113.7 ( CN) thd gtfirell fugésiom}as allaed to wis up to 16Om TefiPenature pyerpht. Al CH=0)
Exanpl e A7 Vi])ﬂtlfg f‘(ﬁ%eh nwprfe rghﬂ;%&r%{ vacuo, water (200 ml) was added and

or Yy

(3, 5-dichl oro- enoxymnet h osphi ne OXI (A7) To a so utlon of
191 ny (1. @mxmwyasmxtraﬁted thfeedwylealw@c 651 e&@@ e embingfp )

chl gr smft h)drgunr@ta%fé W@&SCHWdQﬁ}ePNIa%@aﬂG cétaéenmtddh&defrmu)ced p&m@f td! m15 t

car bonat e m xt.ure ea namec ve,reacto o
5000 Tor - 10 it 600 A Regribisied P SRS 70 B "an St ogr anhy
on Si Cel ( dvitholuorfardengrificetidranan 9balftjcall 49miple (V=3 Pariffed \bgr eolobirai ned as
a colorles SO|Id 3 CDC13 8 = 1.52 (d
13.5 Hz, 6° %ﬂé‘sapm9%@*%?(1*%%%%”“*}’?@6‘%%%&?”427 36 (s? 2 H, CHaroEn);

10.29 (s, 1 H, CHEO). 20 13C NMR (62.9 MHz, CDCl3): 6 = 14.0 (d, 69.0 Hz,

PCH3); 67. 3H(;NMI7&5@NHZIz, CIPCHR$ = 2195(s3 HCBBH@)W)IB (L2HSCHLI3Y 4 (Carom);
162.1 (d, 10.3 Hz, Carom);; 187.6 (CH=O.

10 BC-NMR (62.9 MHz, CDCl;) & = 14.9 (SCH3); 109.5 (Carom.); 113.8 (CN); 124.0
(CHarom.); 1384) 149'0 (Carom.)

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,4 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, CDCl5) & = 2.53 (s, 3 H, SCHs); 7.16 (s, 2 H, CHurom ); 10.43
25 (s, 1 H, CH=0)

13C.NMR (62.9 MHz, CDCl3) & = 14.8 (SCH3); 125.6 (CHarom.); 125.7, 137.8, 148.4
(Carom.); 188.0 (CH=0)



31P-NMR (101.3 MHz, DMSO-D6): 6 = 39.2 (C3P=0O). WO 03/087026 PCT/ EP03/ 03969
-21- Exanple A8 Preparation of

(rac) -2, eowdichmee- 4- (2, 2-di net hyl -[ 1, 31- di oxol ane- 4- y| metPla@AyP3/03969

benzal dehyde (A8) To a solution of 6.64 g (35.0 mmol) A, 10.03 g (38.0
mol ) triphenyl phosphine 5 and 5.06 g,{38.0 mmol)

(rac)-2, 2-dimet hyl -[1, 3] -di oxol ane-4-nfthanol in 100 mM dry
tetrahydrofurane a solution of 6.48 g (37.0 mml) diethyl azodi carboxyl ate
in 20 m ydr of urane was added and the m xture was stirred at
room tenpg?%géﬁé“ggernlght After renoval of the solvent and col um

chr omat ogr 2thslichins-4smethaneswdfinlegnaaldphydeddifl e 4: 1) 6.12 g (57% A8 ver e

obtai ned as a col orl ess oil 10 that solidifies on ice standing. 'H NWR

(250 10 Rt o kT e T b odh S iy

13C- NVR ( 62c&atdn, 403383&3))1@105 of943, mg §0.85% Gridpl) 36&11d1;0p619>x§ben281c61c(cﬂ-| CH2) ;

prepad at | orl 250 Tt o Eabstet S g™ Nichin S hoftet T Mirine Lz b 4579 - 10
yl met hoxy) BOMZ th¢ dektude was\sllayedAte warth orpotes raosa demperture, thientwagiersand bed i n

exanpl e A8 eﬂmtacétkér&é QQd&e& The R a?mgiaygl' Wﬁé w&hehitw% Mﬂ%ql mnﬁaéﬁfret hanol
gave A8.1 in 63%yiel J Pr epar at |% I 4

chl oro- 4- t hyl -
1,3 ] -di oxdsiedrpvensodigm splpbatsng )tb%fpzwalﬁ éf’éh;‘?‘%l’éo‘( Asn ygcugn By %@%gp‘f eact i on
to that desheé té@ﬁ‘ﬂlelbl? ceXaiPERoMBto %b% yDn®iGelrle dpmhﬁéﬁethﬁ)acaat%-1 Diyieddy! - [ 1,3

E éﬁ:gr gg%ﬂ&&ﬁ#ﬂggéﬁ?ﬁ%a in 55%vyi el Exanpl e A9 Preparation of

yde (A9) 25 Preparation of
2,6 di chl oro- 4 t hi omet hyl benzonitrile (A9.1)

'H-NMR (250 MHz, CDCl3) & = 2.82(s, 3H, CH3), 7.65(s, 2H, 3-H/5-H), 10.50(s,
1H, CHO)..

BC-NMR (62.9 MHz, CDCl;) 8§ = 43.7 (CH3), 124.5 (C-3/C-5), 132.1 (C-1), 137.7
(C-2/C-6), 152.5 (C-4), 187.9 (CHO).

15 Example A1l
2,6-dichloro-4-methanesulfonylbenzaldehyde (Al1)

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

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

*C-NMR (62.9 MHz, CDCl5) 8= 446 (CH3), 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 ml (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 ml 2-
bromoethanol were added until no Al was longer observed by TLC (hexanes/ethyl



To a solution of 20.0 g (93 nmol) 2, 6-dichloro-4-nitrobenzonitrile (Pestic.
Chem, ' Proc. Int. Congr. Pestic. Chem 2, Tahoori, A (Ed.) 1972, 5,
125-139) wo i3B8700¢ WO 03/ 087026 PCT/ EP03/03969 -22 dry 2PouiEmsn®eat - 78C
7.1 g (101 mml) sodiumthionethylate was added and the stirred suspension
was allowed to warmup to roomtenperature overnight. Al volatile
conponents were renoved in vacuo, watet* (200 m) was added and the m xture
was extracted three times with CH2Cl2 (100 nl each). The conbi ned 5 organic

| d trat

L5 32 Gedlais oD adRE s St araf e Bk afd b Eblak iy R RERALNG Lo
used Wi t hdatween ethybacepate aid water Grhe oﬂkgaraqblyyltwwdnesiawpt mdmm Splphatq ed by
columm — chry Hg‘f’e@%rgtgﬁ% Ql?gq%'sseeﬂé; f@ué‘%?ﬂ?ét‘é& W{h étﬁ@:t HME fiflertd off ¢ NVR (250

VHz, CDC13) 2:5 CHarom ) 10 13C-NWR
(62.9 Mz, YEiska83 g &829%) 415 mpdR§5°Cio9. 5 (Carom) 113.8 (CN); 124.0
(CHarom); 138.4, 149.0 (Carom ) Preparation of

2o, 1 9 o5 e L ReRY QREETSGT AR M Fert) BTA0 L DL A 06R $bE o o
mol ) di i sdbeily), a0.60sniHCH@Uri de in 65 mM dry CH2C12 15 was added slowy

keeping the tenperature below 1C. After 30 m nutes under stirring at 0C the
reaction was allowed to warm ugﬁto roomtenperature and stirred for

addi t i onal 4628 MHRLPEh 0i=0h0-Ai(%t it Odad-pout e 6er3:CMxk2drle of ice
(250 g) andcHSl 1430cAlc-6}L18). 9@@;11)v1907r@§©y stirred for 1 hour. The phases

were separatéd and the aqueous |ayer was extracted twice with CH2C12 (200
m each). 20 The conbi ned organic | ayers were washed twice with 5% NaHCO3
(250 m eaqmmpm with saturated NaCl (250 ml) dried over Na2SO4 and

evapor at ed .t hr omat [a i,el (1 so-hexane/ et hyl
acet g‘ﬁ f)é)fhé% 3&%0%“3’0"('38?%%1"5 99{&8@5{}, ‘Pepéll yel low solid, mp.
87.5-89. 5C

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 (mec, 1H, 3'-H), 4.11 (m¢, 1H, 2'-H), 4.11 (s, 2H, 1'-H), 7.92 (s, 2H, 3-H/5-H),
10.40 (s, 1H, CHO).

3C.NMR (62.9 MHz, CDCl3) § = 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 A14
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 and 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%) A14 as

a colorless oil.

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



'H-NMR (250 MHz, CDC13) S = 2.53 (s, 3 H, SCH3); 7.16 (s, 2 H, CHarom);
10.43 25 (s, 1 H CH=O 13C-NMR (62.9 MHz, CDCl3) 6 = 14.8 (SCH3): 125.6
( CHar om )woX3hs726 137. 8, 148.4 (Carom); 188.0 (CH=O) WOPQ3/HPBTGR69
PCT/ EP0O3/ 03969 -23- Exanple Al10 2, 6-dichl or-4-net hanesul fi nyl benzal dehyde
(A10) To a solution of 100 ng (0.452 ) A9 in 6 m dichloronmethane and 4
m ethyl acetate at -40C a solution 0of" 142 ng (0.452 nmol)
3-chl oroperoxybenzoic acid 5 (55% in 4 m ethyl acetate was added within
5 mnutes. 1 b a ' to warm
) . Pl §=als;. , 1534 UE0/885, Mo PYe!

up to room‘tﬁemnﬁtrymts(é?g,ﬂd?ﬁe%ﬁm?%e&r] afnzc* 14gcg’:h(t):/ 3gacet atkj(g \4\%?52 agdéég.?dk?'he
or gani ¢ | ay88-7\Was3/Ge®hbel @ (Fdod M7 4HCIQ).- M NaOH dried over sodi um sul phate
and the solvent was renoved in vacuo. Purification of the residue by
col um chr gmat ogr aphy on Si Gel (heptane/ethyl acetate 1:1) yielded 10 35
ng (33% A%é;—m&&p%—ﬁoo- 102C. ' H-NMR (250 MHz, CDCl3) 8 = 2.82(s, 3H, CH3),
7.65(s, 2HPréparktiorHf etHyl 350dighlord-H fofshdbenzyByhbdrate 68189 MHz, CDCl3) 6 =
43.7 (CH3), 124.5 (C-3/C5), 132.1 (C1), 1377 (C2/C6), 152.5 (C 4),
187.9 (CHO . 15 Exanple Al | 2,6-dichl oro-4-net hanesul f onyl benzal dehyde
(Al 1)5The @hsdntongfH00i mgu@rkomnad) ASxanpl ml Aty djmnethyle oroddiidé undéd y 20 ny
(179 Al p; £°200t8Cin_abtiddMBith 288 Mke G0l sodidm! Aydrite wié  CH3),
7.94 (s, 2ﬁf£%é-éﬁ/‘%+§, o500 s 20, 1H 045% 136N f,(ez.gylxr/Hze, cpc13) 8 =
44.6 (CH) adderkamy! the mixturs) wasisgisred for1§ yninytes. After widstien gf 4101mg (3.6 C. 4) |
187.9 (CHOmmol) ethyl bromoacetate the mixture was heated to 110°C for 8 h. The solvent

was removed in vacuo and the residue was taken up in ethyl acetate and washed

10 with 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, CDCl;) § = 1.24 (t, 6 Hz, 3 H, CH3); 4.11 (s, 2 H, CH,); 4.19 (q, 6
Hz, 2 H, CH,); 4.60 (s, 2 H, CHs); 6.96 (s, 2 H, CHarom.) ; 10.42 (CH=0)

15 3C.NMR (125.8 MHz, CDCls) & = 12.7 (CHa); 60.5 (CH,), 66.9 (CHy); 70.2
(CH,); 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 A16
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)

PC-NMR (62.9 MHz, CDCl3) & = 29.9 (CH;Br); 130.0 (Carom.);130.2 (CaromH);
137.3, 144.1 (Cyrom.); 188.3 (CH=0)



Exanpl e Al12 2, 6-di chl oro-4-(2-hydroxyet hoxy) benzal dehyde (Al 2) 25 To a
solution of 3.00 g (15.7 mmol) A and 1.4 m (19.7 mml) 2-bronoethanol in
50 m drywodiosestegs formam de 3.06 g (22.1 mmol ) pot assi umpPCarnPoseives wer e
added the m xture was heated to 80C for 2 hours. Every 30 mnutes 0.2 m 2-
br onoet hanol were added until no A | onger observed by TLC

(hexanes/ et hyl WD 03/ 087026 PCT/ EP03/ 03969 -24 acetate 1:1). The sol vent
was renoved in vacuo and the residue was partitionated between ethyl
acetate ang Maigfa177he organic layer was dried over sodium sul phate and
evaporated 10 dryness. The residue was treated with ether and filtered off
to vyield fremargtlwsg%wl lorgr4ychlgmngethylbenzaldelyge (Ad3) Mz, CDC13) S =
4.02(t, 2H, 2'-H), 4.13(t, 2H, 1'-H), 6.96(s, 2H, 3- H, 5- H) 10. 50(s, 1H,

CHO . '3C 62.9 .. CDC13 C2 2 -3, G5
123?1 (c.?‘%?a(lgtgrad (“S@.ZUQ?&. %51 ,4)7ﬁerfg9<2§3craw)<>l>1é3 %ﬂ%%ﬁéﬂngeﬁﬁﬁw ( 3 10 i
2, 6-di chl orttiethylathile diihy crpXxy20 | apr od)dﬁyl)d@m}aaiedeh&aje migA132.5 Anrmaivd) ogous
react ‘50n tq étﬂ%&s?ﬂgﬁﬁ l{lglf'i\%e ' Wa e&ﬁ rf%l 2!;he bUtlutrl eaCtésn%tlrredhat ro

br ono- propan dtide and’ urlflcatlon by pr 8parat|ve
scal e HPL@emnerRmriqurn@ha%fCﬂr mmr.(éysmg(rlédnﬂé the PI%SQI Werd sasyated and thep.

g? 55C. N 88 n%é%Wash%@l&%a&jr_atg%ﬁ 1\54@(130 ﬁﬁr iﬁc?h'he@t%{ ma 51(1HP H)
7.92 ’(s Pi@ifv 83ﬁ4)mg (0% mamyol) AL pgs dlr@)nedll@fccq{mn(@zowwg&aphms) S =
63.6 (C 3 )SaG@QmBﬂmeﬁ(ﬁrelet}l 1 2¢Qa34:10C-2' ), 116.6 (C 3/C5), 123.7 (C 1),

139.5 (G- 2/C6),162.0 (C-4) 188. 1 (CHO) Exanpl e Al14 20
3, 5-di chl or o- 4-fornyl phenyl trifl uoronmethanesul fonate (Al4)
10 'H-NMR (250 MHz, CDCl3) & = 4.52 (s, 2 H, CH,Cl); 7.42 (s, 2 H, CHarom.); 10.46

(s, 1 H, CH=0)

PC-NMR (62.9 MHz, CDCl;) 8 = 43.8 (CH,Cl); 129.6 (CoromH); 130.0, 137.3,
143.7 (Carom.); 188.3 (CH=0)

Example 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, CDCls): 8 = 2.48 (s, 3H, CH3), 5.03 (s, 2H, OCH,), 7.24 (s,
2H, 3-H/5-H), 7.38 (d, 2H, 2'-H/6'-H), 7.79 (d, 2H, 3'-H/5'-H), 10.42 (s, 1H,
CHO).

25 BC-NMR (62.9 MHz, CDCl3): § = 22.1 (CH3), 69.2 (CH,), 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 (Carom), 188.5
(CHO).



A solution of 500 ng (2.62 mmol) Al in 4.0 mM dry pyridine was cooled to 0OC
and 812 ng (2.88 mml) trifluoronethanesul fonate anhydri de was added and
stirred awvo osogmed enper ature overni ght. The m xture was peocTEPIHOBI&Y M Xt ure
of ice and 8 M 6 MHO and extracted with ethyl acetate. The organic

| ayer was dired over sodium 25 sul phat evaporated to dryness and the

resi due was purified by colum chronat’ography on Si Gel (heptane/ et hyl
acetate 5:1) yielding 680 ng (80% Al4 as a colorless oil. 'H NWR (250
MHz, CDClB%M 2H, 2-H 6- H) 10.47 (s, 1H, CHO . WD 03/087026

PCT/ EPO3/ 0 13C- N g& MHz, CDC13) 121.1 (Cl CF3), 123.3

(C 2/ C-6), Preppratigroofdy-(3,54di vrqefw@)sbﬁnmmorphe@q(y\ 9187.4 (CHO). Exanple
Al5 Preparation of ethyl 3,5-di chI or o-4-formnyl benzyl oxyacetate (Al5) 5 A
sol ution of_ 500 ) in5m, dr t hyl forpam de under
nitrogen wa® B 6‘1‘%’61‘ q%ﬁlamg J@ég Wé}ﬁuﬂnﬁs%%g?@g%ﬂw@w}orgg@f i de was
?dded andI ';ahétomtbﬂkzulle i@ $0. s&mmbbqao&asluﬁﬁcmMesms éddeelraraﬁmetrenﬂtmg 410 ny
2.6 .mmol)_e br.onpac mxt r h. The
Soi veRt v Ehi el iARAE R ek Aolks el it AROR AR Skt b e ofen® o ol v
and washed i @aaiot9% mgi{ (3 muidle AdP g@npbtain;ﬂézy cmhgnm phr@mmaplsfam &ﬁ%ﬁls ul phat e

and evapor a{gtheksh '&‘éét 4Ryrification of the residue by colum
chr omat ogrgpshy eon e/&ﬁ ?tﬁep?ane/ ethyl acetate 4:1) yielded 40 ng (6%

Al5. 'H-NI\/R(SOOZ CDClB) S=1.24 (t, 6 Hz, 3 H CH3); 4.11 (s, 2 H, CH2);
4.19 (q, 6'HERMR zﬂomz)cD¢13§8=(§4s?dhﬂ61@H?4)H 6C36);(348 @, Q'IH Ndaﬂ am)

10. 42 (CHEQ) (CHZ) 66. 9
(CH2): 70. 72(1@&%%21‘@@ %‘1]‘%2%)2/% asm?’d%‘ibz (3’113%1% )3/ C-5): 143.4
(CG1); 168.7 (COOR), 187.4 (CH=O Exanple Al6
10 3C.NMR (62.9 MHz, CDCI3) & = 53.7 (OCH,); 62.0, 67.0 (NCH,); 129.0
(Carom );129.9 (CaromH); 137.1, 145.8 (Carom.); 188.7 (CH=0)

Example 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
SiGel (heptane/ethyl acetate 10:1) yielded 180 mg (79%) A20.

20 'H-NMR (500z, CDCl3) 6 = 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, CHarom.) ; 10.48 (CH=0)

BC.NMR (125.8 MHz, CDCl;) & = 14.2 (CHs); 32.3 (CH,), 35.1 (CH,); 61.6
(CH,); 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 A21
Preparation of 2,6-dichlor-4-(2-hydroxyethyl-thiomethyl)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



Preparati on of 2,6-dichloro-4-brononet hyl benzal dehyde (A16) 20 To a stirred
solution of 480 ng (2.3 mmol) A3 in 20 m dry tetrahydrofurane 21.0 ng
(0.8 molwopkosmes ous tribrom de was added and the sol uti @ecTvEPS3/63969 r ed f or
3 hours at roomtenperature. After hydrolysis (15 m) the phases were
separated and the organic |ayer was washed with saturated NaCl (10 m ) and
dried over nmagnesium sul phate. 236 n@z%U.Q nmol ) Al16 was obtai ned by
colum 25 chromat ography on SiGEI (i so-hexane/ ethyl acetate 9:1). 'H NWR

250 0. 46
(o201 o Yo BB 5 e, a5 ke Lorfioe (B vyl e HRERIE b 0 00,
130. 2 (Car tﬂ)onateﬁ?ﬁetﬁeerlldﬂhylla(e@ic and )atar8The orgHpOjaynOwesdoed amer
PCT/ EPO3/ 03889 m ﬁ@ghat%%M& &%zedp{oe&?fl?s%' en &ﬁato%raghy of the resi jdue on

, 6-di chl or o- 4 C ronet nza deh tirred so uti on of 470
ng (2.3 mmotGel Féﬁt?‘?hﬁaﬁﬁta(e?@ (3% A%ine in dry 20 n

di chl or onet hane 289 ng (2.5 mol) 5 nethansulfonylchlorlde was added and

(15 ) netiehBB Ehanfie il 8 2 BB o O oo & Hiefaalifitn vith
sat ur at ed Ma@CH()18.7&(), CahOHly, V.88 (92EL, 3+H§rdsilodT (subpicd@). 236 ng (0.9
nol ) Al7 was obtalned by col umm chr omat ogr aphy on SIGE| (iso- hexane/ethyl

acetate 9: JI} 10 " H-NWR (250 WMHz, CDC1 8 4.52 (s, H CH2C1 7.42 (s,
2 H, CHar omiG-NMR (639 NiHz, €DGl;) G-=0p- 51®)©1'MMR35((BQA19 S, ebe{eH,0H), 43. 8

(CH2C1) ; 123989 (CCAr £30.01C- 3@%%0137323(65% 214435 d (€431 18814) (CHIES - 3 (CH=O)
Exanpl e A18 15 Preparatlon di chl or o-4-p-tol uenesulfonyloxybenzaldehyd

(Al 8)
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% A11.

'H-NMR (500z, CDCl;) & = 2.41; 2.52; 2.68; 3.66; 3.74; 7.44 (CH,wom); 10.48

(CH=O0); (poor resolution in aromatic range)

15 BC.NMR (125.8 MHz, CDCls) § = 50.8 (CH,-CH,); 54.0 (CH,-N); 56.7 (CH,-
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.



To a solution of 500 ng (2.44 nmmol) A3 and 617 ng triethylamne in 20 m
dry dichloronethane a solution of 488 ng (2.56 mmopl) p-tol uenesul f onyl

chl ori de wi 8/081026 Sol vent was added at 0-5C and was al | owed TIEPOSY39GY Up t O
roomtenperature wthin 1 h. The organic | ayer was washed with water for
several tines, dried over 20 sodium a&hate and evaporated to dryness.

Chr omat ogr aphy of the residue on (heptane/ ethyl acetate 3:1) yielded
180 ng (21% A18, mp. 77-80C 'H-NIVR (250 MHz, CDC13): 8 = 2. 48 (s, 3H,

5.031{s \ H 6 -H),
79 (d, 2#‘@'&@9}2‘5 (i%(:%ga(:%%%%H&%)%?z i %2@ 6@1@ > CDC13)
= 22.1 (@%)(mfa@{ i&@ﬁ 321@8 H, QEE:0)e7§9)(s, 411193@1/5(@ 311)625()% 1Hgo. 5
C3/C5 &30. 7, 133.0, 137.5, 140.4, 146.0 (Carom), 188.5 (CHO. WO
3/ 087026 PCT/ P03/ 03969 - 27- Exanpl e A19 Preparation of

N- (3, 5-di chl oro-4-fornyl)benzyl norpholine (A19) To a solution of 215 ny

(0.8 mml) 120 6IMRA 62,5 MHz(ODEL:Mdet 59.69Cphpl68ee 71118 (OCHL,), k8t 0aH,0)) e 119 ny

trirfed AlTEBRCTHETR: RGP RaPER FRErar s [EATBIVEI0N° he Sl vent i

vacuo 94 ng (0.3 mmol) A19 was obtained by colum chromat ography on Si Gel

7.
8
(
0

(i so-hexan gAz'a,petate41) "H- NWR (250 MHz, CDC13) S = 2.45 (d, 4.6
Hz, 4 H, NCH2) ; 4.6 Hz , NCH2); 7.39 (s
2 H, CHar omrsparatiomef 2(@-d16b1qq0 dcf=egrt-by t}iél@q(wtbl{a@zlw)viﬁiteftocm) S = 53.

(OCH2) ; 62 Hityl8itéih IN%Rlxyc'h?th {Hoak PBenzaldAyde omH); 137.1, 145.8
(Carom); bengy ?arrpl e %8 Pr egar ati onyet«rﬁ?y

3, 5-di chl or o- 4- forrryl benzylth| oacetate (A20) A solution of 200 nmg (0.75
mol ) Al6, ABamajogolls 9éactiomkg tiat ide¢chipkdiin meanapiel AB9bygt reacting with 1,3-bis-

10 (tert-butyldimethyl-silanyloxy)propan-2-ol and eluting with heptane/ethyl acetate
(5:1) yielded 86% A24.

'"H-NMR (400 MHz, CDCl3) & = -0.01 (s, 6 H, Si-CH3), 0.02 (s, 6 H, Si-CH3), 0.82
(s, 18H, "Bu), 3.71-3.89 (m, 4H, CH,0Si), 4.71-4.79 (m, 1H, CH), 7.22 (s, 2H, 3-
H/5-H), 10.27 (s, 1H, CHO).

15 BC.NMR (100.6 MHz, CDCl;) § = -5.16, -5.14 (SiCH3), 18.2 (C(CH,)3), 26.0
(C(CH,)s), 62.2 (CH,0Si), 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-gradient) to yield A25.

25 'H-NMR (400 MHz, CDCl;) 8 = 3.44-3.66 (m, 4H, CH,0H), 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).

BC_NMR (100.6 MHz, CDCls) & = 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).



15 (0.82 mml) ethyl thioacetate in 4.0 ml dry tetrahydrofurane was stirred
at room tenperature for 8 h. After renoval of the solvent in vacuo the
resi due vwa® o3psrké ti onat ed between ethyl acetate and wat ePCT/HPE3/G39§ANI C

| ayer was dried over sodium sul phate and evaporated to dryness.

Chr omat ogr aphy of the residue on SiCGel. (heptane/ethyl acetate 10:1)
yielded 180 ng (79% A20. 20 'H NWR (500z, CDC13) S = 1.31 (t, 6 Hz, 3 H,
CH3); 3.08 (s, 2 H SCH2); 3.62 (s, 2 H Ar-CH2); 4.25 (g, 6 Hz, 2 H,

CH2); 7. 41E(x CHarom) : 10.48 (CH=O 13C NMWR (125 8 MHz, CDCl3) S =
14.2 (CH3): ), 35.1 (CHZZ 61.6 (CH 1 129. 4 c-4) 130. 0
(C-2/C6); Px@ﬁrqnqrrp@/,@dsﬁlorqﬂ (tert-hytyldimethylsandedy))-2488t-3 (CH=O) 25

Exanpl e A2}, B}l SRARHILRRyRikymethyl)-propoxy)-benzaldehyde (A26)
2, 6-di chl or-4-(2-hydroxyet hyl -t hi onet hyl ) benzal dehyde (A21) To a solution

of 100 mg (0.373 nmmol ) Al6 and 32 ng (0.41 mmol ) 2-thioethanol in 4 m dry
acetoni tril3e136¢ s (MAnfd) NADI )7.400teag 38 ummél) boediaaesudfonaddeid 3n@dertO

03/ 087026 PCT/ EPO t t 80 | of th
sol veht | n% %%81 %Z%@?de&gglg‘%gs{‘?&g %ﬂnéﬁ?xgnft\%égémgy Wi ergﬁ \ellﬁatg ande
wat er . The Hfganalk, ). et Ghes. ddi d20Q 30923308 ) h72ug p%mdh@owgpm ated to
d h h t at
5:1) ei.sm deé‘%%&‘ggr?@ 41 Vg, Ba53hAHE ;’9 Beegohfd welePlaRal snivlo 2601212,
oH) , oxs@qzl)ie ag 49°%C peernight. 60 rmbﬁ@lybeceme etl 26Qpapquequszg (s,
2H, 3 H/ 5 II‘Qa,Cl Wrék?dcfe& TH brg Qﬂ@la eﬂ-%@s WadRed @&n%xﬁ/bﬁmm&ed& edds

Eg-C'Z_'}Z ]\?é%% ; dﬂ?g OZ(er( msg&%%ﬁaggga% eﬁ‘ég@ﬁ‘a"%]% /& 5), 137.2

4- (2- nmor ph@hrdmmbgmpl)y 3f thediesidhiooa- SiGtlofheptaneferiyl acdtate 10A2 zy)elddéinsamal ogous
reaction t né){}%/" described in exanple A21, but reacting with 4-(2-
am noet hyl %’ I''né and eluting with et hyI acetate yielded 19% Al l.

'H-NMR (400 MHz, CDCl;) & = 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, CDCl;) 8 = -5.19, -5.14 (SiCH3), 18.3 (C(CH,)s), 26.1
(C(CH,)3), 43.6 (CH), 60.0 (CH,08i), 67.0 (O-CH,), 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 example A3.1, but starting with 2,4-
dichlorobenzylic alcohol gave the title compound as a colorless oil in quantitative

yield.



"H- NMR (500z, CDC13) S = 2.41; 2.52; 2.68; 3.66; 3.74; 7.44 (CHarom);
10.48 (CH=O; (poor resolution in aromatic range) 15 13C-NWMR (125.8 Hz,
CDC13) 8 wo4B/0870e€CH2- CH2) ; 54.0 (CH2-N); 56.7 (CH2- CH2); PET/EP0§/8396LH?) ;
66.8 (CH20); 129.1 (CG4); 129.6 (CG2/C6); 137.0 (CG3/C5); 146.5 (C1);
188.3 (CH=O Exanple A23 Preparation o

2, 6-di chl or 0- 4- ( 2- net hoxy- et hoxynet hoxy)™- benzal dehyde (A23) 20 To an ice
cool ed solution of 500 ng (2.6 mmol) Al and 342 ng (2.7 nmmol)

met hoxyet héKyRBIRdooMBE] OBCl msém dryngdi et hglt o1 B e n83 Hpchy; 4 Mol )
sodi um hydri de we?e added n3 ( xture was stirred at 60C forHs hour s.

The sol vert8ss? His quﬂﬂ)eziz%ﬁd §ﬂﬂz’t2HéZ»r1eI§r gadihdS2ddr 2 Hz bhhi@dHbet ween

aqueous  angadag gpdi gt bylHpcet ate. The organic |ayer was dried over sodium
sul phate and 25 evaporated to dryness yielding 370 ng (51% A23, which was
used without further purification. W 03/087026 PCT/ EP03/03969 -29 1H NWR

250 MHz 2 2 78 3 88
[ 2h, - corsr DR 3300 & My ERGRTR THl (hporel feLL Wﬁg%moéi%* Wi

CHO) . 513C NRRS5( BB.9(Qviee H)CDOR1B1351,4389. (B.4LH3), 68.8, 71.8 (OCH2), 93. 8
(GCH20, 5 118.0 (G 3/C5), 124.1 (CG1), 139.2 (C2/C6), 160.8 (C4),
188.1 (CHO . Exanple A24 Preparation of

2, 6-di chl on
but yl di net r??fﬁar;@%’%ﬁiﬁ&w @E%sﬁg}oﬁyisgglﬁbz{gﬁg% l)l/)géeﬂﬁrd%ha,de,b(ﬁzgr%()ﬂl ogous

reaction to that described in exanple A8, but reacting with 1, 3-bis- 10

(tert - but ylAR FAPEPUS SFACHPR 1@ 38AE ﬁlﬁw&ﬁd n gxanplg A2 OUhsartingwite pRdde/ et hyI

g_ceaa_.ée g%be%aedYﬂlgltﬁﬁcko%%lﬁaﬂas a (!d‘l&‘M?s b QR NIRdi AEPER Dverfight stan@ing( S,
' ) (eluentsz'so hexane/ethyl ace)tate 20: 1)

10 '"H-NMR (400 MHz, CDCl3) & = 1.03-1.15 (m, 18 H, CH3); 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 (CH;); 62.3 (OCH,); 129.8
(CaromH); 130.4 (Carom); 131.6 (CaromH); 133.4, 135.0, 140.3 (Carom.); 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, CDCl3) & = 61.7 (OCH,); 129.5 (CyromH); 130.5 (Carom.);
132.1(CaromH); 134.2, 135.2, 139.1 (Cyrom.); 189.2 (C=0)



(s, 18H, tBu), 3.71-3.89 (m 4H, CH2CSi), 4.71-4.79 (m 1H, CH), 7.22 (s,
2H, 3- H5-H), 10.27 (s, 1H CHO. 15 "C-NWR (100.6 MHz, CDC13) -5. 16,
-5.14 (SiwBEl3po8DS 2 (C(CH2)3), 26.0 (C(CH2)3), 62.2 (CH2E@ETEPIBW®I4 ( OCH),
117.6 (C3/C5), 122.6 (C 1), 138.0 (C 2/C6), 162.6 (C4), 187.9 (CHO.
Exanpl e A25 Preparation of

2, 6-di chl oro-4- (2- hydr oxy-1 - hydroxyrre't"f?y'l -et hoxy)- 20 benzal dehyde (A25)
200 mg (0.4 mmol) A24 and 1 m (13 nmol ) trifluoroacetic acid were stirred
in 1 m digchl or e at« for two hours. The m xture was
evapor at ed Ew%%gggi l‘ﬁ? I ezfntuld%ser ative scale HPLC on RP 18

(met hanol - water-gradient) to yield A25. 25 1H NMR (400 MHz, CDCl13) S =

3. 44- 3. 66 (Ei‘h%;léBﬁHZCH), 4.44-4.56 (m 1H, CH), 4.90 (t, 2H, OH), 7.23

. 2H, 3- 0. 28 1H, CHO) . 13C-NVR (100.6 Mz, CDC13) S = 60.1
EéHon) gP-tro ?e%f’f}('if't“eﬂ?}‘é“% ,ld%l(géi.\lo (g:- 1), 137.4 (G 2/)c- 6), 162.4
(C-4), 187.5 (CHO). WD 03/ 087026 PCT/ EP03/ 03969 -30- Exanple A26
P t f 2 | t t -2-(tert-
DUty ot et hﬁ‘)%f.wsen SIS0 Bl SO a0 £ Bt L JS?Q%M?X%%H 16 o)
A, 7.40 gh(yd.eackﬂmd)e maﬂhalﬁ@@ulmbn 1d)0acmdl)3-t(lt3félb’lamlﬁe in 650 ml rY

m >r/n' di gets Wélﬁéﬂoﬁ{m{a%ﬁbo Z: Og( (cﬁﬁrﬂ%w Qfd?i%ﬂ”é}il:%ll lcﬁr&ylldexaarsr%ahyd bw(roaoy Irmgs§ er

pot assi um Péﬁpﬁ@lﬁépén@ﬁéeMéﬁ?Fgactcggl‘l@l AFFBTng f@r 20 FRM%“"GS &/ZQ é‘ﬂs‘t"}tf"rr Wesin 40 m
d' m5‘t hyl f orafaed sifd dile ofai AR idrigd overGOBiuih sidphyte. RE@ionbRdAtill2déh H  aqueous

aquedle. o Ret vigges H 8L 1 By M55 SO et b R a8 v apor at ed o
dryness. Col um
MS: 246 (API+)

'H-NMR (250 MHz, CDCls): & = 3.35 (s, 3H, NCHs), 3.56 (s, 3H, OCHa), 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 analogous reaction to that described in example Bl, but starting with 3-

chlorobenzoyl chloride yielded B3.

MS: 200 (API+)



chromat ography of the residue on Si Gel (heptane/ethyl acetate 10:1) vyiel ded
508 ng (27% A26. 'H NWR (400 MHz, CDC13) S =0.00 (s, 12 H, Si-CH3), 0.83
(s, 18H, wBwp/8®200- 2.10 (m 1H, CH), 3.60-3.73 (m 4H, EEI@®0}/03949 05-4. 14
(m 2H OCH2), 7.19 (s, 15 2H 3-H5-H), 10.26 (s, 1H CHO. 13C NMWR
(100.6 MHz, CDC13) S = -5.19, -5.14 (Sj.CH3), 18.3 (C(CH2)3), 26.1
(C(CH2)3), 43.6 (CH), 60.0 (CHGCsi), .0 (OCH2), 116.6 (C3/C5),122.7
(CG1), 138.0 (G 2/C6),162.5 (C4), 188. 0 (CHO) . Example A27 20

Prepar at i o5k pie iy di chl or o-4-( 3- hydr oxy- 2- hydr oxymet hyl - pr opoxy) -
benzal dehyg (%27) An anal ogous r ctlon to that described in exanple A25
but startlﬁngYlﬁxﬁ%me o3y ¥saneib IEQ mign G428 25

2, 6-di chl or o- 3- hydr oxynet hyl benzal dehyde (A28) Prepar ation of

2,4-d'ch| ro(tr th .1

react : on ?JD( Plas’lt“I o {??’%Lﬁ' {5 Qﬁ@l B'yh%% nze F%’Qﬁ %&ﬁw}"t ﬁwzgl‘%

di chl or oberlighldromettzak 6D.600 (k6 tivd) metth)éamnnpwmdldaé an10°6] dr dobgonosf i n

titat

Cocrs) o = o8 oo el DI ORGRIET) FEi ishiofomeding Rl §9%§ (s, 2 H

OCHR2) ; 7 o @eriod of gl H-minptepkeeping] thcsernperamrezbe(‘ﬂeenzquﬁ and |l|5° figr. 7. 59

EgCHg)WMJ?s i;{'mg%olfb 403CnN1\(Res( 1964 6 alition CLYF1 398,412 4 @@d) 38 4N(CCHS)) 62.5
rom

Prepar at i orfiggth é‘@r?ih?am‘%oapsr%”s‘?zmgﬁ(ﬁ( r@t‘ﬂ?ll &lé‘?’&f&hyde

(A28. 2) Aﬁva&ﬂ&dl@lg@ms alpeﬁedi o620 trintiteait 10eECCl ’Bh@lfurﬂxeemmpipasﬂee @Amebut

starfyng wi Hes'g‘rzgédlin example B1. Yield: 131.9 g (81%) B4.

MS: 273 (API+)

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.



yielded the title conpound as a colorless oil that solidifies on overnight
standing (eluent: iso-hexane/ethyl acetate 20:1). 10 'H NMR (400 MHz,
CDC13) S wol3@8#2 15 (m 18 H, CH3); 1.15-1.29 (m 3 H, @deEr3B8B6¢s, 2 H,
oCH2); 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 13C-NWR (100.6 MHz, CDC13) S 23(CH) 18.4 (CH3); 62.3 (OCH2);
129.8 (CaromH); 130.4 (Carom; 131. 634(10ar0m|—|) 133.4, 135.0, 140.3
(Carom); 189.5 (C—O) 15 Preparation of

2, 6-di chl ongs. Ry met hyl benzal dehyde (A28) 3.3 g (9.1 nmol) A28.2 was
d| ssol ved in y tetrahydrofurane (80 M) and a sol ution of n-Bud4NF (10.0
m, 1 Min THF, 10.0 nmol) was added at room tenperature and stirred for
15 M nut es Ex&@mponcentrati on in vacuo 600.0 ng (32% A28 were isolated

by col umm omato raph Si Gel (j,so- ane/ eth 20 acetate 2:1), as a
col orl ess ‘éo{ r_lfyé(égyg .mﬁ%’m "E%ggﬁﬁﬁ-’{ffm%b@ﬁ) S =4.82 (s, 2 H,
OCH2); 7.41 (d, 8Hz 1 H C5-H; 7.67 (d, 8 Hz, 1 H, 10.48 (s, 1

®%6-H),

H, C=0 13 3 130.5
CaCod) b RRAR Rty SRR b DS, SO
03/ 083026 Ry GbROR/io Bowside yidded By nt hesi s of the "Winreb” - type am des
Exanpl e B 1 3-brono- N- net hoxy- N-net hyl benzam de (B1) 5 To an ice cool ed
sol ution of 48, 9 0 491 nol) N, O di net hyl hydroxyl ami ne hydrochl ori de and
140.0 m ( R-Y*trlethyl amne in 650 mM dry dichloronethane 100.0 g
(0. 447 rml) 3- brormbenzoyl chl ori de was added over a period of 30 m nutes.
After additiona rirring for 30 mnutes 370 mMl water was added and the
organic | aﬁé@@&%—@i over sodium sul phate. Fractionated distillation in 10
vacuo yi el de@ -tblbrdbepzylosp} NBicthbxpN-mhiéthylbeamideo1Bsbar, as a col orl ess
oil.

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 (API+)



MS: 246 (API+) 'H NMR (250 MHz, CDC13): S = 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 2wH)o3/o830asrpl e B2 15 3-i odo- N- net hoxy- N- met hyl benz @airdwo$/&®59 An
anal ogous reaction to that described in exanple Bl, but starting with 3-
i odobenzoyl chloride yielded B2. Ms: 2 (APl +) Exanple B3 20

3-chl or o- N- net hoxy- N- et hyl benzam de | An anal ogous reaction to that
described in exarrpl e Bl, but starting with 3- chl orobenzoyl chloride

yi el ded B3.p Q (API+) WO 03/087026 PCT/EP03/03969 -33- Exanple B4
3- benzyl ox - y- N- net hyl benzam de (B4) To a suspension of 136.8 g
(0.60 mol) 33(aﬂelnzy)l-18@ttbnm cmgdiytbenpamizigdBH) di chl or onet hane 60.6 g (0.6
nol) triethylam ne was added at 10C. A solution of 5 64.8 g (0.60 nol)

et hyl chl oroformate n 100 m dichl oropet hane_was added over a period of
15 mi nut es o (h‘Jel r‘%’?’ﬂ?‘g) %%Mggﬁzf‘géﬂaﬁdmi}ggaﬂﬂﬁ@om }nrri ng for

40 mi nutes 3@0dnladdjutdr©ﬁe 0f1.15@. (298 rhfob OpatadsiuniN.catbotlterivéry| Kided oxftkrani ne

hyd hi | ut i 0.6 0.60 | t h dded

= pers od ot tibPes e ity Pouts Yt 2oBent Rl GBI rad I 4500800
descri bed ipartéticanfedebeBieenyetbyldacetdd a8d gvat@1 Fhe Mgamnslayer?@a( AFiEdr)ovelEx anpl e
BS  3-hydr QNruby E@ﬁﬂ?éXﬁé\l'ﬂq@w‘yénl??%quﬁ YaBR23. Yield: 12.1 g (92%) B10 as a

yellowish oil which was used without further purification.

MS: 222 (API+)

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+)



To a solution of 100 g (0.37 nol) B4 in 750 m tetrahydrofurane 10 g Pd/C
(109 15 were added and the m xture was hydrogenated at atnospheric
pressure woro3@stweers. The catalyst war filtered of f and tPloa/EPoB/b3vae e was
evaporated to yield 66.0 g B5 (98%. Ms: 182 (APl +), 180 (API-) Exanple B6
3- met hoxymet hoxy- N- met hoxy- N—nethylbeﬁg?nlde (B6) 20 69.0 g (380 mml ) of
B5 were dissolved in 500 m of dry di hyl formam de, cooled to OC and
11.5 g (480 mml) sodium hydride were added and the mxture was allowed to
stirr for S. Asolution of 31.2 ml (418 mmol)

(chl or onet ether in 100 ml of dry dienthylformam de was added at
this terrpérlmrxzvlexw:-ﬂucaoﬁ%m%@pmNsmethvlhmzemldN 14) stirring at room
tenperature 25 overnight the solvent was distilled off and the residue was
partltlonated between 400 m of dich] oronet hane and, 100 m of . The
organi c | ay¥} Rggg%is’??éﬁf‘% ¢ tﬁ%‘og?ﬁng‘?dr iy cEynRlesBi bk Moesg $‘bonat e
and two ti reefizyléiy-abmbed ik adid yieldedB1and finally dried over sodi um

sul phate. Renoving the solvent in vacuo vyielded 73.5 g (87% B6 as a
colorless oil which was used without further 30 purification. W 03/087026
PCT/ EP03/ 024&290(8BI+)MS: 226 (APl +) Exanple B7

3-(4' -cyanobenzyl oxy) - N- net hoxy- N- net hyl benzam de (B7) An anal ogous
reaction to that described in exanple B6, but starting with 4- 5
cyanobenzyExampleddsde yiel ded B7. Ms: 297 (APl +) Exanple B8

3-(4' -chl oraqk@ﬂgm kP ymethy IRt ek xPiNBlethiiteapaaidedB1£)B8) 1.81 g (10.0 nmol)
B5, 1.57 g (11 nmol ) 4 chl or obenzyl i c al cohol and 3.03 g

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-bromophenyl)-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) B1 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



10 (15.0 mml ) tributyl phosphi ne were dissolved in 100 m tetrahydrofurane
and 3.78 g (15.0 mmol ) azodi carbonyl pi peri di ne was added at 10C. The

m xture vwae sigTeed at roomtenperature overni ght. After pCceEmPoab3ved t he
precipitate the nother liquor was evaporated to dryness and the residue
was taken up with ethyl acetate. After_,_filtration and washing w th aqgueous
sodi um hydr ogencarbonate, 2 N HO and & wat er, the organic phase was dried
over sodi um sul phate end the solvent was renoved in vacuo. Chromatography

of the r esgﬁjztizpﬁ% a%ug@gs rrl%?egh%gtegggétg& Wit s0ARPL@AYFacetatd and Bled&thiiné 9 (909

B8. Ms: 30

3- (4' - net hoxganin layersere Mrigd orenspdiumetiphrise Remayd of thoyolyent 4 dretpus
reaction t(g,igl(![@tzw§ﬁ;r7b/ge@,mp.eggamlog. B8, but starting with 4-

met hoxybenzyl i c al cohol 'yielded B9. Ms: 302 (API+) WO 03/087026

PCT/ EPO3/ 03969 -35- Exanple B 10 3- (allyl oxy)-N nmethoxy-N nethyl benzam de
(B 10) To aMS:Mut Bo(EST+10M& 323(BSI-6 mMmol ) B5 and 5.42 m (71.5 nmol)
allylic bromde in 300 m 2-butanone 41.1 g (298 mml ) potassium carbonate

wer e added.1 After 5 stirring at 60C for 15 hours the solvent was distilled
of f ahd theﬂtﬁ&iﬂi@ﬁ;ﬂﬂi@&ﬁgﬁt eehobedt We¥n det1yd2 @edHabeHahd.Halsett, The
organi c | ayan_#as; & {seP0Y L. pySRGliNE), B4R B, 814 dyRfidiakY 44l (sermyed in
vacuo. i elxg-l:i % 1 gds(QZth B%ﬁas aE.j yel F(tgvm&sh glﬁllﬁyltl |lch )v/vas ugse Wi t hout
further purf®H)-cation. Ms: 222 (API+) 10 Exanple B 11

4- chl or o- N- net hoxy- N- net hyl benzam de (B 11) An anal ogous reaction to that

described L. S¥agRls S HU (S5H YA)MSE & 21, i), 697 (4, 1H, 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 C1, 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
C3.

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
C4.

MS: 351 (API+)



chl orobenzoyl chloride yielded B 11. Ms: 200 (APl +) 15 Exanple B12

4-f 1 uoro- N-net hoxy- N- net hyl benzam de (Bl I) An anal ogous reaction to that
descri bedwionsesanpl e B1l, but starting with 4- fl uorobenzoylCTaEPo&DI9EE

yi el ded B12. Ms: 184 (APl +) 20 Exanple B13

4- chl or o- 3- et hoxy- N- et hoxy- N- et hyl bgnzam de (B13) An anal ogous reaction
to that described in exanple Bl, but starting with 4-chloro-

3- met hoxybenzoyl chloride yielded B13. Ms: 230 (APl +) WD 03/087026

PCT/ EPO3/ 03868ple &$- Exanple B 14
3-benzy|oxy-1-f|uoro-N—nethoxy-N—n&thyLbenzani e . (B14) An anal ogous
AR AR Mo AN L e N e

benzyl oxy-4-fl uorobenzoic acid yielded Bl14. 5 Ms: 290 (APl +) Exanple B 15
3-benzy|ox§-4-§ﬁt§il-N—nethoxy-N—nethyIbenzanide (B15) An anal ogous
reaction t £4escribed in exanple B4, but starting with 3-

benzyl oxy- 4-(3embthoyraathokyphaoyll- 2y (2cndeyltBiopyritGdingt-yR 8EhanaRe ¢06) Exanpl e B
16 3-nethyl t hi o- N-net hoxy- N- net hyl benzam de (B16) An anal ogous reaction to

t hat described in exanple B4, but starting with 3- nethylthiobenzojc
yi el ded acifd ®alagous reaction to that described in example C1, but starting with B6 yielded

Cé6.

MS: 305 (API+)

Example C7
1-(3-[4’-cyanobenzyloxy]phenyl)-2-(2-methylthiopyrimidin-4-yl)-ethanone (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 An analogous 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
20 (C9)

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

MS: 381 (API+)



15 Ms: 212 (API+) C Synthesis of the "ethanones"” Exanple C

1- ( 3- bronmophenyl ) -2-(2-net hyl t hi opyri m di n-4-yl)-ethanone (C) 20 19.8 ni
(140 nmolwodBiogmps opyl am ne were di ssolved in 250 m dry PpPCatRrPahymsof ur ane
and cooled to -75C and 87.6 ml of a solution of n-butyllithium (1.6 Min
hexane, 140 nmol) was added over a peripd of 20 mnutes. After stirring
for 15 mnutes at -75C a solution of 13.1 g (93 mmol ) 2-nethylthio-4-

met hyl pyrimdine in 80 m dry tetrahydrofurane was added within 30 m nutes
at 25 75CEhghpldie1gn xture was stirred for additional 15 minutes. Then a

solution o : g (10 1) B.1. adde in 30 mnputes at -75C. The
mi xture wad-@r %@%{Pﬁwwwﬁhx@w%mﬁwﬁ- wa‘itg?‘éonér{ s poured on 600
m et hyl acetatel/water V\D 03/ 087026 PCT/ EP03/03969 -37 (1:1). The agueous
| ayer was tragted w getate d~th i ned. ni c

| ayers wer gé’d? %%%’\?erfa o8 tl?nh'é C%%Cé‘tbg "ReRoV: §Fe C? Fﬁt StabFetit io%ﬂ)sacuo

yi el ded 23y&ldpd(@M49 C1, mp. 98-101C. Ms: M = 325 (ESI +), M= 323 (ESI-).
5 "H NWR (250 MHz, CDC131: "enole" (75% S = 2.62 (s, 3H, SCH3), 5.97 (s,
1H, CH=C) 6 66 XP 1H, 5-Hpyrimdine), 8.34 (d, 1H 6-H pyrimdine),
14.7 s, 1MS: Mdeto" (25% S = 2.52 (s, 3H, SCH3), 4.35 (s, 2H, CH2),
6.97 (d, 1H 5 H pyrimdin), 8.46 (d, 1H, 6-Hpyrimdin). 10 Exanple C2

1-(3-i odopggnél i g (2- met hyl t hi opyri m di n-4-yl)-ethanone (C2) An anal ogous
reaction t € cribed in exanple C, but starting with B2 yielded C2.
MS: 371 ( ARF@E)}chlorophenyl)-2-(2-methylthiopyrimidin-4-yl)-ethanone (C11)

An analogous reaction to that described in example Cl, but starting with Bll
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 Cl, 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 Cl1, but starting with B14
yielded C14.



15 Exanple C3 1-(3-chlorophenyl)-2-(2-nethylthiopyrimdin-4-yl)-ethanone
(C3) An anal ogous reaction to that described in exanple Cl, but starting
wi th B3 ywelodes7023. Ms: 279 (APl +) 20 Example 4 PCT/EP03/03969

1- (3- benzyl oxyphenyl ) - 2- (2- et hyl t hi opyri m di n-4-yl)-et hanone (C4) An
anal ogous reaction to that described i exanple Cl, but starting with B4
yielded C4. Ms: 351 (API+) WD 03/08 PCT/ EPO3/ 03969 -38- Exanmple C5
1- (3- hydr oxyphenyl ) - 2- (2- et hyl t hi opyri m di n-4-yl ) -et hanone (C5) Exanple

C6 1-(3-ne%@§%%ggkp_%thenyl)-2-(2-nethy|thiopyrinidin-4-y|)-ethanone (CB)
5 An anal ogous feacti‘on to that described in exanple Cl, but starting with
B6 yielded C6. Ms: 305 (APl +) Exanple C7

1-(3-[4'-cx&gﬂ?ﬁngmioxy]phenyl)-2-(2-nethy|thiopyrinidin-4-y|)-ethanone

C7) 10 An a ogous reaction t at descr.i bed (p ex e Cl1, but startin
wih 87 i drdarenopipxy gene 7’@5]1(:1»31-5;22- Hihigptsmidin-dyl) ethanone (13} °

1-(3-[4' - chl or obenzyl oxy] phenyl ) - 2- (2- met hyl t hi opyri m di n-4-yl) - et hanone
(8) 55 00 GAhAGRUR fSREH Rkl delBlbed SR obaREk K, BP MK hin bl Starting
5 yielded C15.

MS: 365 (API+)

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

An analogous reaction to that described in example Cl, but starting with B16
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+)



M5: 385 (APl +) Exanple C9 1-(3- [4'-methoxybenzyl oxy]

phenyl) - 2-(2-net hyl t hi opyri m di n-4-yl)-ethanone 20 (C9) An anal ogous
reacti on wo i3hato2édescri bed in exanple Cl, but starting w tlaTBPoyd®bgled C9.
M5: 381 (API+) WD 03/087026 PCT/EP03/03969 -39- Exanple C10
1-(3-a|IyIoxyphenyl)-2-(2-nethy|thiopyifpidin-4-y|)-ethanone (C10) An
anal ogous reaction to that described in exanple ClL, but starting with B10
yielded C10. 5 Ms: 301 (APl +) Exanple C1 1

1- (4- chl or qphenyy ) s 3f R RHokhhaPYT i m di n-4-yl) - et hanone (C11) An

anal ogous reaction to that described in exanple Cl, but starting with Bll
yi el ded C11. 10 MsS: 279 (APl +) Exanple Cl12

1- (4-f1 uor axasipyd D1 2- (2- met hyl t hi opyri m di n-4-yl)-ethanone (Cl2) An

anal ogous re ion to that . described i.n.ex G, but starting with B12
yi el ded C1 2‘.‘55%”%1’5’5%’35]‘?'&57’35 Y 8%“8“@&%%3'
1- ( 4- &hl or dwdrowyirhimogthaeon¢(D12- ( 2- met hyl t hi opyri mi di n-4-yl) - et hanone (C13)

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

B13 vyielded C13. ) ) ) . _
12.75 g (39.5 mmol) C1 were dissolved in a mixture of 173 ml glacial acid, 136 ml

tetrahydrofurane and 17 ml water. After cooling to 5°C a solution of 3.24 g (47.0
mmol) sodium nitrite in 25 ml 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-DMSO):8 = 2.20 (s, 3H, SCH3), 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.



20 M5 309 (APl +) Exanple Cl4

1- (3-benzyl oxy- 4-fl uor ophenyl ) -2-(2-net hyl t hi opyri m di n-4-yl ) -et hanone

(C14) Arwemalsmous reaction to that described in exanpl e PCI/EPO30396% arti ng

with Bl14 vyielded Cl4. WO 03/087026 PCT/ EPO3/03969 -40- Ms: 369 (API+)

Exanmpl e C15

1- (3- benzyl oxy- 4- net hyl phenyl ) - 2- ( 2- rr'e"tzh'yl t hi opyri m di n-4-yl)-et hanone

(C15) An anal ogous reaction to that described in exanple Cl, but starting

with Bl5 3, -i3%hﬁ§91+§15' M5: 365 (APl +) Exanple C16

1- ( 3- met hylFtTiiophenyl’) - 2- (2- met hyl t hi opyri m di n-4-yl)-et hanone (Cl6) An

anal ogous reaction to that described in exanple O, but starting with B16

10 yi el ded g3l 291 (APl +) Exanple C 17

1- (3-trimethyl SII 'yl acetyl en - 2-(2- et hyl t hi opyri m di n-4-yl) - et hanone

(Cl7) To als rllﬁ“Fﬁﬁxm%e%SgY{fz‘Pﬁﬁ‘%hWMWUé?* 260 m dry THE at 10C under

nitrogen HyddoxyinginpethdnometDy)

bi s- (tri phenyl phosphi ne)pal | adiumI1-chloride, 900 ng (4.7 nmol)

copper-1l-iodide, 12 m (85 nmol) trinethylsilylacetylene and 30 m

di i sopr opylAamamadognes eeasdoie tb trad desveibed it exaopha D 1sbut stating ivdthsGé gewsi vel vy

al | oned tg)%@rgrgﬁb elg0 roomtenperature. After stirring at roomtenperature
6

over ni ght ter were added and the m xture was extracted twice with
ether. The organic 20 | ayer was separated, dried and evaporated to dryness.

Col um chr qusitnNagy agdhyamf: ), Mhes7eqaipdye on Si Gel (i so-hexane/ ethyl acetate
3:1) yielded 12.5 g (83% C17.

Example D5
1-(3-hydroxyphenyl)-2-(2-methylthiopyrimidin-4-yl)-2-
10 hydroxyiminoethanone(D5)

334 mg (1.0 mmol) D6 were dissolved in 20 ml methanol, 200 ul 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-)

'"H-NMR (400 MHz, Ds-DMS0):0 = 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 C-NMR (101 MHz, D¢-DMSO):8 = 13.6 (SCH3), 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.



MS: 341 (APl +) WD 03/087026 PCT/ EP03/03969 -41- D Synthesis of the

"ket oxi mes" Exanple D 1 1-(3-bronophenyl)-2-

(2- met hyl wibiospgToeéri di n- 4-yl )-2- 5 hydroxyi m noet hanone( D1 PCIZPIS 03964 39. 5
mml) ClL were dissolved in a mxture of 173 ml glacial acid, 136 ml
tetrahydrofurane and 17 ml water. Aftej, cooling to 5C a solution of 3.24 g
(47.0 mml) sodiumnitrite in 25 mM witer was added keepi ng the
tenperature between 5C and 10C. The cooling was renoved and the m xture

stirred fon;& Rpyxpr.at qm t enperature. After renoval of the solvent in
vacuo 320 r%'wat gr 5.-2633%38??79 ethyl acetate were added. The pH was

adjusted to 8 with 3 N NaOH The phases were separated and the aqueous
layer was @xhmpletgl With 50 ml ethyl acetate. The comined organic |ayers

were dried_oyer, sodi um sul te d_the.sgl vent. S . I ved i n vacuo. The
resi due wa%'(:éft’?aiﬂéadm ’Ezﬁﬂ’d&%ﬂg}ﬁ%‘?e yﬁl”é’?@ﬂ“’b\ﬂ&f"“éﬁ@%ri ed. 15 Yield:
8. 33 g (60%ydiskyininp-etibmndd3]. MS: M = 352 (ESI+), M= 340 (ESI-). "H NWR
(250 MHz, D6-DVSO :S = 2.20 (s, 3H, SCH3), 7.54 (t, 1H, 5-HBrPh), 7.66
(d, 1H, 5-Hpyrimdine), 7.81(m 1H), 7.92 (m 2H, 8.70 (d, 1H 6-H

pyri nd di neAn alagops reagtipn H-phat descHkedhisl example D 3butatiarping rith) C2 gave

(2-met hyl t t@ﬂgwgiydg}igh.n- 4-yl)-2-hydroxyi m noet hanone(D2) An anal ogous
reaction to that described in exanple D1, but starting with C2 vyielded D2
in 8%yield. Ms: 400 (API+), 398 (API-) 25 Exanple D3 1-

(3- chl or ophasiyio} { P1+)2- met hyl t hi opyri m di n-4-yl) - 2-

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-)



hydr oxyi m no et hanone (D 3 ) An anal ogous reaction to that described in
exanpl e D1, but starting with C3 gave D3 in 76%yield. WO 03/087026

PCT/ EPO3/W89608702612- M5: 308 (APl +) Exanple D4 1- PCT/EP03/03969

(3- benzyl oxyphenyl ) - 2- (2- net hyl t hi opyri m di n-4-yl)-2- hydroxyi m noet hanone
(D4) 5 An anal ogous reaction to that dfscri bed in exanple D1, but starting
with C4 gave D4 in 86%yvyield. M5 M =380 (APl +), M= 378 (API-). Exanple
D5 1- (3-hydroxyphenyl)-2-(2-nethylthiopyrimdin-4-yl)-2- 10

hydr oxyi m (D5) 334 ng (1.0 mmol) D6 were dissolved in 20 m

met hanol , o HC were added and the mixture was stirred at room
tenparture 10(\ﬂe44mrgﬂb¢n)’,k)f'¥'Q'meéhﬂ%w%¥mldﬂmé‘¥§)0?’vent col um chr omat ogr aphy

on Si Gel us{yag,,@i,ﬂ%@g,aﬁo&t(byh) acetate gradient returned 190 ng (65 % D5
as a white solid. 15 Ms: 290 (APl +), 288 (API-) '"H NWVR (400 MHz, D6-DMSO :S

= 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 (An an@ldohi readtityn tortheriddsckibed. ih ewmpleH)1, Bubstapting witkliQid)gave8. 70 (d,

5.1 Hz, 1H.6-Fhyrimdine), 9.91 (s, 1H, OH), 12.73 (s, 1H OH). 20
13C—|I;%/R(ld)lﬁl\7ﬁ28?/°ﬁé§i] O0:S=13.6 (SCH3), 111.6, 114.7, 119.9, 121.09,
130.7, 136.4, 154.2, 158.2, 158.8, 159.4, 171.8, 193.5 Exanpie D6 1-

(3-net hoxym@ggxgpmyg% (—1@1_)( 2- et hyl t hi opyri m di n-4-yl) -2-hydroxyi m no-
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-)



et hanone(D6) 25 An anal ogous reaction to that described in exanple D1, but
starting with C6 gave D6 in 79%yvyield. WO 03/087026 PCT/ EP0O3/03969 -43-
M5: 334 (WBlosps70382 (APl -) Exanple D7 1-(3- [4'-cyanobenzyplcaapp3/03969
phenyl)-2-(2- et hyl t hi opyri m di n-4-yl)-2- hydroxyi m no- ethanone (D7 ) 5
An anal ogous reaction to that descri begEixn exanple D1, but starting with C7
gave C7 in 72%yield. MS: 405 (API+) anple D8 1-(3-

[4' -chl orobenzyl oxy] phenyl)-2- (2-nethylthiopyrimdin-4-yl)-2- 10

hydr oxyi m i rﬂ Ry e( D8) An anal ogous reaction to that described in

exanpl e D, ting with C8 gave D8 in 66%yield. M5: M= 414 (APl +),
412 (API-) 1- (é;hfﬁpylexsbé m@hxlpbgwl)[ (thhﬂﬂymzrwdg&&]y Thienyl ) - 2-

(2- et hyItlﬁ @,p,y{?;nmhg@ahﬂmﬁk@pg-) hydr oxyi m no- et hanone (D9) An anal ogous
reaction to' that described 1n exanple D1, but starting with CO gave D9 in

74%vyiel d. MB: 410 (APl+) 20 Exanple D10 1-

(3-al | yl oxymhavaldgpulreatioretonthht desaibyadi imetdample-Iy1, buP stattisgrwitly Cib gewet hanone( D
10) ana']ﬁ%%'%t%‘%fi‘é&i on to that described in exanple D1, but starting
wi th Tl10 gave ' ‘

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)

27.9 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



D10 in 84%yield. 25 Ms: 330 (APl +), 328 (API-) WD 03/087026

PCT/ EPO3/ 03969 -44- Exanple D 11 1- (4-chorophenyl) -2-

(2- met hyl wioiiapgToRéri di n-4-yl ) -2- hydroxyi m noet hanone(D 1PCTAIPOZD@GDgOUS
reaction to that described in exanple D1, but starting with Cl1 gave 5 D
11 in 85%yield. Ms: 308 (API+), 306 (API-) Exanple D 12 1-
(4-fluorophenyl) -2- (2-nethylthiopyrimdin-4-yl) -2-

hydr oxyi mi noet hanone(D 12) 10 An anal ogous reaction to that described in

| I
% grrFAg | _Dl aqﬁwus %&%Bm&m mcﬁltﬁﬁeg@(;s?ﬁlgegéedt?ofggwis%éa Wit éihylweta?e%d APL +)

(2- met hyl t Iﬁlrléﬁy}? vigld2h8 4 Sﬁz%) B, g8y %§<1y?$ﬁ foTh ‘i5q‘éft°h‘a¥1@ﬁ%m3’f“%ﬁ3danal ogous
reaction t qvithhethyldgsedté bﬁ&i thé c@maimaebr Riyerssdrivdt bvig sediuln Glighgrave D13

'(2 32:@: ﬁivm@”% %‘3‘?’66@ ‘g“v“%‘?‘? ¢ 4 e ‘fftth‘?’lgﬁfﬁrefw%ﬁﬁ melé?% another

-2- hy'ijroxyBrﬁg1d2°/¢etEiahone(D 14) An anal ogous reaction to that described in
exanple D1, but starting with Cl4 gave D14 in 74%yield. Ms: 398 (API+),
396 (API-)

MS: M =509 (API+), 507 (API-)

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

10 An analogous 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
El.3 in 99% vyield.

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 El.1, but starting with A23 gave
El.4in 72% yield.

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



WO 03/ 087026 PCT/ EPO3/ 03969 -45- Exanple D 15

1- (3- benzyl oxy- 4- net hyl phenyl )-2- (2-nethylthiopyrimdin-4-yl)-2-

hydr oxyi rwoam3mestvasione (D 15 ) An anal ogous reaction to thacTdweesnideed in
exanpl e D1, but starting with C15 gave 5 D15 in 79%yield. M5 394 (API+),
392 (API-) Exanple D 16 1-(3-nethylthj-ophenyl)-2-

(2-met hyl t hi opyri m di n-4-yl)-2- hydroxyi m noet hanone (D 16 ) 10 An

anal ogous reaction to that described in exanple D1, but starting with Cl6

gave D16 igampfopp.el d. M5 320 (API+), 318 (API-) Exanple D 17
1-(3-trimet SiTylacetyl enyl]) - 2- . T

(2- et hyl t t%‘égﬁ?ﬁi‘f:%/]ioﬂ? -%Yﬁ]‘l)'{3)2‘-0!?19H}F%Y9f5ﬁ{2ﬁﬁleﬂly§h&mﬂ@(ﬁfl?)NAn anal ogous
reacti on t hythady-ifedazoleq®d.1)n exanpl e D1, but starting with Cl17 gave D17
in 54%yield, mp. 140-145C. Ms: 370 (APl +), 368 (API-) E Synthesis of the
"2, 6-di chl orophenyl - N- hydroxy i m dazol es” 20 Exanple E 1.1 2-

(2, 6- di chl dmophabagphy redctiqiBtothandgstrdyed| in esample Eids hyt staitogyrithDaigaved- yl ) - N-
hydr oxy- i mE‘iaiZiH%O(&E%ld.l) 27.9 g (79.3 mmol) DI, 14.6 g (83.2 nmol)

2, 6-di chl orobenzal dehyde and 61.0 g 25 (793 nmmol ) ammoni um acetate were
di ssolved in 550 m glacial acid and stirred at 100C for 150 m nutes. The

gl aci al aciMis:was 5P+ gd5{APIin vacuo and the residue

Example E2.2
2-(2,6-dichloro-4-hydroxyphenyl)-4-(3-iodophenyl)-5-(2-methylthiopyrimidin-4-
yl)-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% yield.

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 E1.1, but starting with D2 and
A3 gave E2.3 in 99% vyield.

MS: M = 585 (API+), 583 (API-)
Example E3.1
20 2-(2,6-dichlorophenyl)-4-(3-chlorophenyl)-5-(2-methylthiopyrimidin-4-yl)-N-

hydroxy-imidazole (E3.1)

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

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



was treated wth ethyl acetate/water and justified at pH 8 with
concentrated WO 03/ 087026 PCT/ EP0O3/03969 -46 aqueous anmmoni a. The
preci pit awe oams70ké | t ered of f, washed with ethyl acetate amdT/EP0B/esdét o yield
24.8 g (62% El, mp. 251-253C. The aqueous | ayer was extracted wth ethyl
acetate and the conbi ned organic | ayer@ dri ed over sodi um sul phate.

a

Renoval of the solvent in vacuo and tr€atnment with diethylether yielded

another 5 8.9 g (22% E1.1. MS. M= 509 (API+), 507 (API-) Exanple El.2

2- (2, 6-di chlorar: dr oxyphenyl ) - 4-

(3- bronoph -5-(2-nmethyl thiopyrindin- 4-yl Q N- hydr OXtXx-'i m dazol e (EL. 2)
10 An anal @g@sdichleceAdiydrexypheanylhté<3chlosaphenybxdfdomethmithiopypimidisy ar t i ng
with Al gavyey])-RlhydroRy-8aidayélelEs.2V5: M = 525 (APl +), 523 (API-) Exanple
El.3 2- (2, 6-dichl oro-4-hydroxynet hyl phenyl)-4- (3-bronophenyl)-5- (2- 15
met hyl t hi opyri m di n-4-yl)-N-hydroxy-i m dazole (El .3) An anal ogous reaction
to that deggaimpRoEI3 exanple E1.1, but starting with A3 gave E1.3 in 99%

ield. Ms: = AP .+ 537 Pl - | 1. 0)
> (2.5 di cﬁF@Pé&‘%g]Pg?'éé%’)ﬁ&%ﬁ@%eﬁ@h@%?@ﬁg%ﬁe}@%( 3 br omophenyl ) - 5- ( 2-
met hyl t hi opyethylthdopyrimidin-4NdhNehydeoxyi-imidazale E3.H1. 4) An anal ogous reaction

to that described in exanple E1.1, but starting with A23 gave El1.4 in 72%

yield. M5: M= 613 (APl +), 611 SAPI,-) WD 03/087026 PCT/ EPO3/ 03969
An analogous reaction to that described in example E1.1, but starting with D3 and

A3 gave E3.3 in 67% vyield.
MS: M =495 (API+), 493 (API-)

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 El.1, but starting with D4 gave
E4.1in 63% yield.

15 MS: M = 535 (API+), 533 (APIL-)
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 El.1, but starting with D4 and
20 Al gave E4.2 in 82% yield.

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.



-47- Exanple E2.1 2-(2,6-dichl orophenyl)-4-

(3-1 odophenyl ) -5-(2-net hyl thi opyrimdin-4-yl)-N hydroxy-im dazole (E2.1)

An anal ogwo3pngmes i on to that described in exanple El1.1, Ipaa/EPOEOI95Ng W t h

D2 gave 5 E2.1 in 76%yvyield. Ms: M= 555 (APl +), 553 (API-) Exarrple E2. 2

2-

(2, 6-di chl or o- 4- hydr oxyphenyl ) - 4- (3-1 odgophenyl )-5-(2-nethyl thiopyrimdin-4-

yl') - N-hydroxy-im dazole (E2.2) 10 An anal ogous reaction to that described

in exampl e N8 Ni.= Sgat(apfarting with D2 and A gave E2.2 in 99%yield. MS: M
= 571 (APl +), 569 (API-) Exanpl e E2.3

2 (2, 6-di chl oro- 4- hydr oxynet hyl phenyl ') - 4- (3-i odophenyl)-5-(2- 15

met hyl t hi ofBxaimpledi4is 4-yl ) - N- hydr oxy-i m dazol e (E2.3) An anal ogous reaction

to that de d X e E1, rt| ave E2.3

in 99%yi eﬁg(j@ hjl\()lr % @%Q%Wfib()h%hz P en?%x‘ﬂrp‘? ngé?%q'fﬁy -5

2- (2, 6- di cHRonabplrgpyrimidig-4etl)- b}bxﬂmwh)ud@que(ﬁﬂe‘t)hyl t hi opyri m di n-4-yl)-N-

hydr oxy-i m dazol e (E3. 1) An anal ogous reaction to that described in exanple
E1l.1, but starting with D3 gave E3.1 in 85%vyield. Ms M= 465 (API+) 463
(API-§ WO O'9) oBHeEDgs %W@P@Bﬂveéﬁgnbe%@exma#p@lel it starting with D4 and

A4 gave E4.4 in 72% yield.

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% vyield.

MS: M =635 (API-)
Example E4.6

15 (rac)-2-(2,6-dichloro-4-(2,2-dimethyl-[1,3]-dioxolane-4-ylmethoxy)phenyl)-4-(3-
benzyloxyphenyl)-5-(2-methylthiopyrimidin-4-yl)-N-hydroxy-imidazole (E4.6)
Example E4.6.1
(R)-2-(2,6-dichloro-4-(2,2-dimethyl-[1,3]-dioxolane-4-ylmethoxy)phenyl)-4-(3-

benzyloxyphenyl)-5-(2-methylthiopyrimidin-4-yl)-N-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 (API-)



2- (2, 6-dichl oro-4-hydroxyphenyl)-4- (3-chl orophenyl)-5-

(2-methyl thi opyri mdin- 4-yl)-N hydroxy-imdazole (E3.2) Exanple E3.3 5

2- (2, 6- diwbloensrde hydr oxynet hyl phenyl ) - 4- ( 3- chl or ophenyl ) PET(EP03/03969

met hyl t hi opyri m di n-4-yl)-Nhydroxy-im dazole (E3.3) An anal ogous reaction
to that described in exanple El.1, butgstarting with D3 and A3 gave E3.3
in 67%yield. M5 M= 495 (APl +), 493 (API-) 10 Exanple E4.1

2- (2, 6-di chl or ophenyl ) - 4-

( 3- benzyl oxgxahpiyEd.6.2- ( 2- met hyl t hi opyri m di n-4-yl)-N hydroxy-im dazol e

(E4.1) An us ,r.eacti 0 Lh escribed in exanple E1 1, but
starting wa(SﬁE%g%gcg?}gor‘Eéf(%Qid?\méé%%}’gl 0X ISH%TYTW&’O%%E‘N%}'%)(?' 533 (AP -)
Exanpl e E4.W2n2yloXyphényl)-6HR onethyiltiippyrimiditangl)-N-Kydrdxpémidakole ypheny! ) - 5- ( 2-
met hyl t hi opyri m di n-4-yl)-Nhydroxy-im dazole (E4.2) An anal ogous reaction
to that described in exanple E1.1, but starting with D4 and 20 Al gave
E4.2 in 82%n/andlegoup/Bactipr-tasdmt degoribyd insexgmpleril. ), butstantphgewith I8t and

(2, 6-4li chl oygn dnRydisOmmbdyibighenyl ) - 4- (3-benzyl oxyphenyl) -5-

(2-nmet hyl t hi o- "pyrimdin-4-yl)-N hydroxy-im dazole (E4.3) 25 An anal ogous
reaction to that described in exanple E1.1, but starting wwth D4 and A3
gave E4.3 iMS:M% 6655 A®T+ \ExDRAII8Y 026 PCT/ EPO3/ 03969 -49- Ms: M = 563
(API -)

Example E4.7
(rac)-2-(2,6-dichloro-4-(2,3-dihydroxypropoxy)phenyl)-4-(3-benzyloxyphenyl)-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-methylthiopyrimidin-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 E4.7.2
(8)-2-(2,6-dichloro-4-(2,3-dihydroxypropoxy)phenyl)-4-(3-benzyloxyphenyl)-5-
(2-methylthiopyrimidin-4-yl)-N-hydroxy-imidazole (E4.7.2)

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.



Exanple E4.4 2- (2,6-dichloro-4- [nmethoxycarbonyl net hoxy] phenyl)-4-

( 3- benzyl oxyphenyl ) -5- (2-nethyl thi opyrim di n-4-yl)-N hydroxy-im dazol e
(E4. 4) 5 wo oafstoegous reaction to that described in exanplPeTEPVI)39%5Ut
starting with D4 and A4 gave E4.4 in 72%yield. M5: M= 623 (APl +), 621
(APl -) Exanple E4.5 2-(2,6-dichloro-4s [ethoxycarbonyl net hoxy] phenyl)-4-
(3- benzyl oxyphenyl )-5-(2- 10 net hyl t hi opyri m di n-4-yl)-N hydroxy-im dazol e
(E4.5) An anal ogous reaction to that described in exanple E1.1, but

starting wn$ NP4 @NGAPES, gsveadid 5 in 73%yield. M5 M= 635 (API-)
Exanpl e E4.6 15

(rac)-2-(2,6-dichloro-4-(2,2-dinethyl-[1, 3] -di oxol ane- 4-yl net hoxy) phenyl ) -4
-(3- benz Iw) 5-(2-net hyl t hi opyri m di n-4-yl)- N-hydroxy i m dazol e

f 5.40% ane (’IedlEﬁlr%o Fl?j‘ﬁl%]? E’ﬁé Yla)djl Tel lbgn%léxy{)ﬁényl)dé mthyl- [ 1,3]

benzyl oxyplwtgyl)}uép)(ri!n -lel th»pktoxyﬂrmdnzaie (B49N- hydr oxy-i i dazol e
(E4.6.1) 20 An anal ogous reaction to that described in exanple E1.1, but
starting with D4 and A8.1 gave E4.6.1 in 38%yield. M5 M= 665 (API+),
663 (APl -) Brgmplebethos pCT/ EPO3/ 03969 -50- Exanple E4.6.2 (S)-2-

(2, 6-di chl r(g; 64d1@31020-dlxﬂ&llhﬂésulﬂn yiphdhyD) di @Xstna egp hyipshexy) phenyl ) - 4- (3-

?EZZ%I (2);<yphe ﬂéﬂﬁ} S- &[ZE_‘ %%’bgﬂ%t%“ m.di, ‘E"E&F&hﬁé hydr oxy-i m dazol e

in exanple E1.1, but
starting wwth D4 and 5 A8.2 gave E4.6.2 in 41%yi el d.

An analogous reaction to that described in example E1.1, but starting with D4 and
A10 gave E4.10 in 54% yield.

10 MS: M =599 (API+), 597 (API-)

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

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

An analogous reaction to that described in example E1.1, 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
2-(2,6-dichloro-4-ethoxycarbonylmethylthiomethylphenyl)-4-(3-
25 benzyloxyphenyl)-5-(2-methylthiopyrimidin-4-yl)-N-hydroxy-imidazole (E4.14)




M5 M= 665 (API+), 663 (API-) Exanple E4.7 (rac) -2- (2,6-dichloro-4-
(2, 3-di hydr oxypr opoxy) phenyl) - 4- (3-benzyl oxyphenyl) - 5-

(2- met hyl wiiospgToéri di n- 4-yl ) - N- hydr oxy-i m dazol e (E4.7) 1@cCExpopbmeE4d. 7.1
(R -2- (2,6-dichloro-4- (2, 3-di hydroxypropoxy)phenyl)-4-

(3-benzyl oxyphenyl )-5- (2- nethylthlopy%in1d|n 4-yl ) - N hydroxy-i m dazol e
(E4.7.1) E4.7.1 was isolated as a byprdduct (partly deprotection of the
ketal in glacial acid) fromexanple E4.6.2 in 42%yvyield 15 Ms: M= 625

APl +), 62 le EA.7.2 (S) -2- (2, 6-dichl oro-4-
Ez e hyd%oxéi;ﬁg@—heﬁ‘“%gngn;) Eb)enzﬁf (%ph )5

(2- et hyi t Br pﬁhyﬂwammymmlp 61(é bewlmﬁerﬁw & was

i sol at ed asm@h BﬁﬁMﬁhhﬁ }-NyhelRB hﬁﬁﬁ&&ﬁlEﬁ]ﬂhe ketal in glacial acid)
20 fron1exanplgmg4 6.1 in 37%ylglﬁdﬂa = é25 8API+) 623 (API-) Exanple
E4.8 2-

(2, 6-di chl @xampldE4.Det hyl phoshi noyl net hoxy) phenyl) - 4- (3- benzyl oxyphenyl ) -

5- (2- get hyl 8) 25 Al I
eaciton | & reakbisrfatatahdiisbilaital ayiphend-ek O, ) ) 309 000
gave E4.8 ibenzdoxypheny)- S\A@mhﬂgmgmm@nﬂﬂdkbbmgxy-xm@zwswme 641

(APl +), 639 (API-) Exanple E4.9 2- (2,6-dichloro-4-nethylthiophenyl) -4-

(3-benzyl oxyphenyl) -5- (2- methylthiopyrimdin-4-yl)-Nhydroxy-im dazol e
(E4.9) 5 Eé%m&_ﬁt_&l 0

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 E4.18

15 2-(2,6-dichloro-4-[ 3-(tert-butyldimethylsilanyloxy)-2-(tert-butyldimethylsilanyl-
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 E1.1, but starting with D5 and
A3 gave E5.3 in 76% yield.



2- (2,6-dichl oro-4-nethanesul finyl phenyl)-4- (3-benzyl oxyphenyl)-5- (2-
nmet hyl t hi o- pyri m di n-4-yl)-N hydroxy-im dazol e (E4.10) An anal ogous

reacti on wo oshsto2elescri bed in exanple E1.1, but starting wcrlepislozaneg Al0
gave E4.10 in 54%yield. 10 M5: M= 599 (APl +), 597 (APlI-) Exanmple E4.11
2- (2, 6-di chl or o- 4- net hanesul f onyl phenyd,) - 4- ( 3- benzyl oxyphenyl) - 5- (2-

met hyl t hi o- pyri m di n-4-yl)-N hydroxy-im dazole (E4.11) Exanple E4.12 15
2- (2, 6-di chl or o- 4- cyanonet hyl oxyphenyl ) - 4- ( 3- benzyl oxyphenyl ) - 5- ( 2-

met hyl t hi oNpsiNT B8 gisna$iy), 173\Aprdy oxy-i ni dazol e (E4.12) An anal ogous
reaction to that described in exanple E1.1, but starting wwth D4 and A6
gave E4.12 in 68%yield. M5 M= 590 (API+), 588 (API-) 20 Exanple E4.13
2- (2, 6-di Exhmple-Eb.1 (N-nor phol i no) net hyl phenyl) -4- (3-benzyl oxyphenyl)

-5- (2- nmethylthi rim divne A- v - N-hydr oxy- i dazpl  13). Exanple E4. 14
22 b di o BRI G e o e R o G oyt
benzyl oxy pHerl)Nrhylrogy-irsidagole ﬂ%«/ﬁabl/ri m di n-4-yl)-N-hydroxy-i m dazol e (E4. 14)
WO 03/ 087026 PCT/ EP03/03969 -52- Exanple E4.15 2-

(2, 6-di chl oro-4- hydr oxyet hyl t hi onet hyl phenyl ) - 4- ( 3- benzyl oxyphenyl ) - 5- ( 2-
met hy? t hi oy andQgPHs rragtion %@qhyﬁql%grgquﬂma%w F(1é4bm'5§tamrmﬁbl>é£a&es 5

2- (2, 6- di cipearia-999d yielaor phol i noet hyl 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)

MS: M = 487 (API-)

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% vyield.

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 E1.1, but starting with D6 and
A3 gave E6.3 in 99% yield.

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

20 Example E6.4
2-(2,6-dichloro-4-[methoxycarbonylmethoxy]phenyl)-4-(3-
methoxymethoxyphenyl)-5-(2-methylthio-pyrimidin-4-yl)-N-hydroxy-imidazole
(E6.4)



Exampl e E4.17 2- (2, 6-dichloro-4-
[2-(tert-butyldinethylsilanyloxy)-1-(tert-

but yl di mewbybBsstoanyl oxynet hyl ) - et hoxy] -phenyl)-4- (3-benzgir®pypbodeyl ) - 5-
(2- 10 et hyl thiopyrimdin-4-yl)-N hydroxy-imdazole (E4.17) An anal ogous
reaction to that described in exanple E1.1, but starting wth D4 and A24
gave E4.17 which was used wi thout furtfier purification. MS: M= 853 (API+)
Exanpl e E4.18 15 2-(2, 6-di chl or o- 4-

[3-(tert-byglyldigidyl silanyl oxy)-2-(tert-butyldimethylsilanyl-
oxymnet hyl ) - Xy ] - phenyl ) - 4- (3- benzyl oxi;phenyl % 5-(2-net hyl t hi opyri m di n-
4-yl) - N- hy @r@6ydic diethoxparbeylmathepsylehemylr443- (2, 6- di chl or ophenyl ) - 4-

( 3- hydr oxy phgRdtymetRoxyphemRs-b) R indtRAWM b Pysintidir ¥ y))- Nhydforpyidii@avtd M dazol e
(E5.1) Exanple Eb.2 2- (21?]%z FH a4 oxyphjgrzyl )74 A

(3- hydr oxy %ﬁ%/l )-5- (2- methylthiopyrimdin-4-yl)-Nhydroxy-im dazol e
(E5.2) Exanple E5.3 25

2-(2,6-dichloro;4-hydra t henvly).-4-( 3- r h - - et hyl t hi o-
oyt 1 i ne Anytldgofly SagoiTe (RAL BOEI AR b plLEN § ROE NG th D RLTY L
descri bed A% gaxahfpbaen El%Yjelbut starting with D5 and A3 gave E5.3 in 76%
yield. WO 03/087026 PCT/EP03/03969 -53- Ms: M= 475 (APl +), 473 (API-)

Exanple E6.1 2- (2,6-dichlorophenyl) -4- (3-nethoxynmethoxyphenyl) - 5-
(2- net hyl t M RIdARI+ 4 589 §£N=)nydr oxy-i m dazol e (ES6. 1)

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-yl)-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
(S)-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-yl)-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)



5 An anal ogous reaction to that described in exanple E1.1, but starting
with D6 gave E6.1 in 99%yvyield. M5 M= 487 (API-) Exanple E6.2

2- (2, 6- diwiolsrs?de hydr oxyphenyl ) - 4- ( 3- met hoxymet hoxypheny IPCTEEP0§/23969

met hyl t hi o- pyrim di n-4-yl)-N hydroxy-im dazol e (E6.2) An anal ogous reaction
to that described in exanple El.1, but.starting with D6 and Al gave E6.2
in 99%yvyield. M5 M= 505 (APl +), 503 (API-) Exanple E6.3 15

2- (2, 6-di chl or o- 4- hydr oxynet hyl phenyl ) - 4- ( 3- met hoxynet hoxyphenyl ) - 5- ( 2-

met hyl t hi ogyhi, ?%@_f-yl ) - N-hydr oxy-i m dazol e (E6.3) An anal ogous reaction
to that described jn exanple E1.1, but startin jth D6 and A3 gave E6.3
in 99% yi el(¥-2+(&6-dighlong14y (% 3xdihydroxypyogopiphenyl Y\Q‘éXarrpl e E6.4

2- E ﬁ 6- di tcmlxah@xyélnh eﬂlﬁmpp) H?MFM(Mhﬂﬂiib@ﬁilniaiiheﬂyl))N‘hydf(ﬁcy-imidazole

met hoxynme eny - 5-

(2-nethyl t R%ﬁyri m di n-4-yl)- N hydroxy-im dazole (E6.4) WD 03/087026
PCT/ EP03/ 03969 -54- Exanple E6.5 2-(2, 6-dichl oro- 4-

[ et hoxycar lﬂg%! fgq;fé_pxy] phenyl ) -4-(3- net hoxynmet hoxyphenyl) - 5-

(2-methyl t - Py di n-4-yl)-Nhydroxy-im dazol e E6.5) 5 An anal ogous
reaction t -@ifadichlesei(dimethylpbesipedmethoxy)phenylsttlpt ing with D6 and A5
gave E6.5 infet{dxyraeth&lyphedyD-5Vb-meRyitHibPytinidR8L yl) Ahiyliroxy-imidazole

(E6.8)

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-methanesulfinylphenyl)-4-(3-methoxymethoxyphenyl)-5-(2-
methylthio-pyrimidin-4-yl)-N-hydroxy-imidazole (E6.9)

15 An analogous reaction to that described in example E1.1, 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)-5-(2-
methylthiopyrimidin-4-yl)-N-hydroxy-imidazole (E7.3)



Exanple E6.6 (rac)-2-(2,6-dichloro-4- (2,2-dinmethyl- [1, 3]

- di oxol ane- 4-yl net hoxy) phenyl )-4- (3- 10

met hoxynewbaspspbenyl ) - 5- (2- net hyl t hi opyri m di n-4-yl ) - N- hydm@pg3/nvselazol e
(E6.6) Example E6.6.1 (R)-2- (2,6-dichloro-4-(2,2-dinmethyl- [ 1, 3]

- di oxol ane-4-yl met hoxy) phenyl ) - 4- (3- & hoxy- met hoxyphenyl ) - 5-

(2-met hyl t hi opyri m di n-4-yl)-N hydroxy-im dazole 15 (E6.6.1) Exanple
E6.6.2 (S)-2-(2,6-dichloro-4-(2,2-dinmethyl- [ 1, 3]

- di oxol ane-Bkamiplei7oxy) phenyl ) - 4- (3- net hoxy- met hoxyphenyl ) - 5--
(2-met hyl t hi gpyrd m di n-A-vyl) - N-hydroxy-i,m le 6. 6,2 0 npl e E6.7
(Facy - o (2 5 sfrb 0y ahonye R AT A3 R Franb o1y genyif

met hoxynet H2:xmyghgthibpyrimidig-4ng)-Nyhydroxy-pyidapalel (EZ4)- y| ) - N- hydr oxy- i ni dazol e
(E6.7) Exanple E6.7.1 25

(R -2-(2, 6-dichl oro-4-(2, 3-di hydr ox pr_opoxmhenill )-4-(3-

net hoxynet Hekansingaeys yeastion to that ﬁ?slctlg‘?dompﬁ}? edih v startipgyish $4andyi dazol e
(E6. 73 WO Q3L03vOR04 RH4FPRR{ 03969 -55- Exanple E6.7.2 (S)-2-

(2, 6-di chl oro-4-(2, 3-di hydr oxypr opoxy) phenyl ) - 4- ( 3-

met hoxynmet hoxyphenyl )-5- (2-nmet hyl t hi o-pyri m di n-4-yl)-N hydroxy-i m dazol e
(E6.7) 5 BEM$qMe 626.(3PP+), 628 (ARI-di chl oro-4- (di nmethyl pho

shi noyl nmet hoxy) phenyl ) -4- (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 (E8.2)

An analogous reaction to that described in example El.1, but starting with D8 and
Al gave E8.2 in 99% vyield.

MS: M =587 (API+), 585 (API-)

Example E8.3
20 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)



met hoxynet hoxyphenyl) - 5 - (2-nmethyl thio-pyrimdin-4-yl)

-N-hydroxy-i m dazole (E6.8) An anal ogous reaction to that described in

exarrpl e BYob3okwee starting with D6 and 10 A7 gave E6.8 | mC3aRyimbd. MS: M
595 (APl +), 593 (API-) Exanple E6.9 2-

(2 6- di chl or o- 4- net hanesul fi nyl phenyl ). 4- (3-nmet hoxynet hoxyphenyl)-5- (2-

nmet hyl t hi o- pyri m di n-4-yl)-N hydroxy- |‘W| ‘dazol e (E6.9) 15 An anal ogous

reaction to that described in exanple E1.1, but starting with D6 and A10

gave E6.9 igy, ld. M5: M= 551 (APl +), 549 (API-) Exarrple E7.1 2-
(2, 6-dichl oi#{—‘l’%r op Kk? anobenzyl oxy] phenyl) - 5-(

met hyl t hi opy(2 rwA;}wﬁrmbmﬁw (3¢ amgthogyhenzylexy] Péeanlﬁﬁe(ZE? 2

2-(2,6-di CMéﬂaﬁﬂﬁo hgampbzp dxg=inlidazokey(®9QPenzyl oxy] phenyl) - 5- (2-
met hyl t hi o- pyri m din-4-yl) hydroxy i mdazole (E7.2) Exanple E7.3 25

2- (2, 6-di chl oro- 4- hydr oxynet hyl phenyl ) -4-(3-[4' - cyanobenzyl oxy] phenyl )-5-(2
- methylt hiEmmx_plerﬂaﬂ n-4-yl)-N hydroxy-im dazol e (E? 3) WO 03/087026

PCT/ EPO3/ 039,

(2- h)lféc:i)r oxyét be ro-%%&:%&ﬁl%jp@en&é PE?LZ)% OXY Abeﬂzeylmfy)]pléenyl) -3

(2- net hyl t K2 Ylﬂ'lldp)mmd}lllﬁﬂu yirdsexy-imidazole(B9.3)E7. 4) * An anal ogous
reaction to that described in exanple E1.1, but starting with D7 and 5 Al2

ave E7.4 in 84%yvyield. M5 M= 620 (APl +), 618 (API -
g Exampé)l%llo.l ( ) ( )

2-(2,6-dichlorophenyl)-4-(3-allyloxyphenyl)-5-(2-methylthiopyrimidin-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 94% 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% yield.

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

25 Example E11.2
2-(2,6-dichloro-4-hydroxyphenyl)-4-(4-chlorophenyl)-5-(2-methylthiopyrimidin-
4-yl)-N-hydroxy-imidazole (E11.2)



Exanpl e E8.1 2-(2, 6-dichl orophenyl)-4-(3- [4'-chlorobenzyl oxy]
phenyl)-5-(2- nethylthiopyrimdin-4-yl)-N hydroxy-imdazole (E8.1) 10 An
anal ogouswoasomsioee to that described in exanple El.1, but petrapPos/ogyeni t h D8
gave E8.1 in 99%yield. M5 M= 571 (APl +), 569 (API-) Exanple E8.2 2-
(2, 6-di chl oro- 4- hydr oxyphenyl ) - 4- (3-_ 584 - chl or obenzyl oxy] phenyl)-5- (2-
15 met hyl t hi o-pyri mdin-4-yl)-N hydr oxy-1i mi dazol e (E8.2) An anal ogous
reaction to that described in exanple E1.1, but startlng with D8 and Al

gave EB.2 im.99Wmied d. M5: M= 587 (API +), 585 (API- Exanpl e E8.3 20

2-(2,6-dich @ro- -h_droxyrret hylt%aaﬂ i QS [4' - Ig_rgé))zenzyl oxy] phenyl ) - 5-(

2- et hyl t ¥ri@fy icmoﬂ? z )-4-(4-ghlogrrhepyy 5 Exanpl e E9.1 2-

(2, 6-di chl @mahﬁaﬂmmﬁrdlﬁa yl[-W-hydbopiyidarely (EXyd) phenyl)-5- (2-

met hyl t hi opyri m di n-4-yl)-N hydroxy-im dazole (E9.1) WO 03/087026

PCT/ EPO3/ 03969 -57- Exanple E9.2

2- (2, 6-di ciExampleEIRyIdr oxyphenyl ) - 4- (3-[ 4' - met hoxybenzyl oxy] phenyl)-5-(2-

met hyd t hi o-ppr Pﬁ;m@gﬁm RO.-3 5

2-(2, % di cﬁl %rdomiﬁk?%e%:ﬁi%hﬁw%gﬁxﬁw 9%9‘{%}(@% oxy enzﬁoxy] phenyl ) - 5-

(2- et hyIt rlml N—hydr oxy-im dazol e (E9.3) Exanple E10.1 2-

(2, 6-di chl orophenyl) - 4- (3 al | yl oxyphenyl ) - 5-

(2 met hy | ) QR - 4-y1)-
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% yield.

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)



hydr oxy-i m dazol e (E10.1) 10 An anal ogous reaction to that described in
exanple E1.1, but starting with D10 gave E10.1 in 94%yield. M5 M= 485
(APl +), 488 03ARI029 Exanple E10.2 2- PCT/EP03/03969

(2, 6-di chl or o- 4- hydr oxyphenyl ) - 4- (3-al | yl oxyphenyl )-5-(2- 15

met hyl t hi opyri m di n-4-yl)-Nhydroxy-indgazole (El 0.2) Exanple E10.3

2- (2, 6-dichl oro-4- hydroxynethylphenyl) 4-

(3-al l yl oxyphenyl )-5-(2-methylthio- pyrimdin-4-yl)-Nhydroxy-im dazol e
(EL10. 3) Exmhgleﬁzhkl 1 20

2(26dic p | t hi opyri mdin-4-yl)-N
hydr oxy- i ni o@fo&éﬁ](’\éﬂ’efyﬁ&n&hh glﬁ d‘é’éﬁ?ée&xﬁsowwt described in
exanpl e El niethylthiopyramidimg-ylj- Nhhﬁl-dxy gaMezcﬁaﬂE1411)| n 96%vyield. Ms: M= 465
(APl +), 463 (API-) 25 Exanple El1.2 2-(2,6-dichloro-4-hydroxyphenyl)-4-

(4-chl orophenyl )-5-(2-nmet hyl t hi opyr| m di n- piezgf N- hydr oxy-i m dazol e (El
1.2) WD 03/A0870R@orSTEaH0s/t03bstodescriiged imxexapi liabgt Qtartmg with D14

(2, 6-li chl %g\ggll4hylgrg?,wfqguhyl phenyl )-4- (4-chl orophenyl)-5- (2-

met hyl t hi opyri m di n- N- hydroxy-i m dazole (El 1.3) Exanple E12.1 5

2- (2, 6-dichl orophenyl)-4-(4-fluorophenyl)-5-(2-methylthiopyrimdin-4-yl)-N
hydr oxy- i miM&A0E=eS56EARIL), 5EX @ RILe E12. 2

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 El.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 E1.1, but starting with D15 and
Al gave E15.2 in 89% yield.



2- (2, 6-dichloro-4-hydroxyphenyl) -4- (4-fluorophenyl) - 5-

(2-methyl thi opyri mdin- 4-yl)-N hydroxy-imdazole (E12.2) 10 Exanple E12.3
2- (2, 6- diwbloonsrde hydr oxynet hyl phenyl ) - 4- (4-fl uor ophenyl PCHHPB3/03969

met hyl t hi opyri m di n-4-yl)-N hydroxy-i m dazol e (E12.3) Exanple E13.1

2- (2, 6-di chl orophenyl) - 4- _an

(4- chl or o- 3- net hoxyphenyl ) - 5- ( 2- net hquohi opyrimdin- 15 4-yl)
-N-hydroxy-im dazole (E 13.1) An anal ogous reaction to that described in
exanpl e ElMSzl\tqlgs@,t(mj_ﬁ%y@Atpm_%DlB gave E13.1 in 88%yield. Ms: M= 495
(APl +), 493 (API-) Exanple E 13.2 20

2- (2, 6-di chl oro-4- hydr oxyphenyl ) - 4- (4-chl or o- 3- net hoxyphenyl ) - 5- ( 2-

met hyl t hi o-ERymiple BlisB 4- yl ) - N- hydr oxy-i mi dazol e (E13.2) Exanple E 13.3 2-
(2, 6-dichl qra-A4A-hydr oxymet hyl | ) -4- (4;chl oro- 3- met hgx nyl ) -5- (2-
met hyl t hi ogy@r%i‘&?{ﬁ” &ﬁﬂ%%’%%&ﬂs%ﬁ%g"i”ﬁmﬁ g?z 8?%”?%1’?.3‘%’)%%%%7@26

PCT/ EP03/ 0384Bylthibpyrimidimdtd)-Nikydtogy-ingidatole (EIS. Dr ophenyl ) - 4-

(3-benzyl oxy- 4-fl uorophenyl )-5- (2-

met hyl t hi opyri m di n-4-yl)-N hydroxy-im dazol e_(E14.1) An anal ogous reaction
to that dederimlagonnreagtigrplogthatidescribigdiin example fd. lnpetstanting with 14.1 in

93% yi el d. ASavdE5.98394%Wleld., 551 (API-) Exanple E14.2
2- (2, 6-di chl or o- 4- hydr oxyphenyl ) -4- (3-benzyl oxy-4-fl uorophenyl)-5-(2-
met hyl t hi o- pyri m di n-4-yl)-N-hydroxy-im dazol e (E14. 2)

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 El.1, but starting with D17
gave E17.1 in 61% yield.

25 MS: M = 525 (API+), 523 (API-)



10 An anal ogous reaction to that described in exanple E1.1, but starting
with D14 and Al gave E14.2 in 95%yield. M5: M= 569 (API+), 567 (API-)
Exanpl e BY®.03/02702¢ 2, 6- di chl or o- 4- hydr oxynet hyl phenyl ) - 4- PCT/EP03/03969
(3-benzyl oxy-4-fl uorophenyl)-5- (2- 15

met hyl t hi opyri m di n-4-yl)-Nhydroxy-irgdazol e (E14.3) An anal ogous reaction
to that described in exanple E1.1, but starting with D14 and A3 gave
E14.3. Ms: M= 583 (APl +), 581 (API-) Exanple E15.1 20

2- (2, 6-di clEHxaxhpRmEANY ) - 4- (3- benzyl oxy-4-met hyl phenyl ) - 5- ( 2-

met hyl t hi o m.dazo E 15.2
2o (2 6- di AT d“ﬂEfo‘éY%}b §F‘3Y - (-gri ﬁ?ﬁ&ﬁ? lt?ileﬂélphwﬁﬂgﬁ% )-5-(2-
met hyl t hi omhylt}udqpmlmlghhﬂ N)#Ndirydvquunndﬂnhl(éll B15.2) 25 An anal ogous
reaction to that described in exanple E1.1, but starting with D15 and Al

gave E15.2 in 89%yield. WO 03/087026 PCT/ EP03/ 03969 -60- M5: M = 565

(APl +), 56Example)E1Z3anpl e E 15. 3 2-

(2, 6-4li chl Qr@eélalbmelf&x 4@3%{1@ Bii a Viphahpos! ) - 5- (2-
met hyl t hi ogy Cil n- 4 & XY= | m da, An anal ogous

reaction t t“l‘Fg?l‘Y )e 2‘?%“ rt|ng with D15 and A3
gave E15.3 in 99%yi eI d I\/IS M = 579 (API +) 577 (API - Exanpl e E16.1 2-

(2, 6-dichl bl Oph%vl)(t!h%sw o#%e kb(ﬁchlgll'o%ggﬁ%\l)ﬂ 15ml§12azoqes ’hyl thiopyrimdin-4-yl)-

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 | 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).

Example F1.2
2-(2,6-dichloro-4-hydroxyphenyl)-4-(3-bromophenyl)-5-(2-methylthiopyrimidin-
4-yl)-N-H-imidazole (F1.2)

25 1.34 g (3.0 mmol) E1.2 and 6.71 ml (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-)



10 N-hydroxy-im dazole (E16.1) An anal ogous reaction to that described in
exanple E1.1, but starting with D16 gave E16.1 in 87%yield. M5 M= 475
(APl +), 4w o3m#l029 Exanple E16.2 15 PCT/EP03/03969

2- (2, 6-di chl or o- 4- hydr oxyphenyl ) - 4- ( 3- net hyl t hi ophenyl ) - 5- ( 2-

met hyl t hi opyrim di n-4-yl)-N-hydroxy-ingdazole (E16.2) Exanple E16.3

2- (2, 6-di chl oro-4- hydr oxynet hyl phenyl ) - 4- ( 3- net hyl t hi ophenyl ) - 5- ( 2-

met hyl t hi o- pyrim di n-4-yl)-N hydroxy-im dazole (E16.3) 20 Exanple E17.1 2-
(2, 6-di chl @xapiptgBI.3-4-(3-trinethylsilylacetyl enyl phenyl ) -5-(2-

met hyl t hi o I mdi n-4-vyl)-Nh anal ogous reaction
to that de%ﬁ’%@lﬁhﬂ’ O'Mﬁﬁ?’gr‘é’%f’@ Mwﬁ"g‘?%ﬁf?’ﬂép ﬁ2ﬁ3@; gave E17.1 in 61%
yi el d. 25 Miethjlthiop@dmidiii4+yl)-NoH3infidézole (AN3) 03/ 087026 PCT/ EP03/ 03969 -61-
Exanpl e E17.2 2- (2, 6-dichl oro- 4- hydroxyphenyl) - 4-

(3-trinethylsil yI acetyl enyl phenyl ) - (2

met hyl t hi o-4gy ARHPEHAUS TBAGHON - tmhytddmf}qumnd@@m;%e Fidy by stestingpyish €18, 3 5
2-(2,6-di crglaogpl-jnm@,{,%met hyl phenyl )-4-(3-trimethyl silyl acetyl enyl phenyl)
-5- (2-met hyl thi opyrimdin-4-yl)-Nhydroxy-imdazole (E17.3) F Synthesis of
the "2, 6-dichlorophenyl -N-H i m dazol es” Exanmple F 1.1 10

2- (2, 6-di clM&rMphEa3y(APIA}Y, 631 tkRIRpphenyl ) - 5- (2- net hyl t hi opyri m di n-4-yl)-NH
- imdazole (F 1.1)

Example F1.4
2-(2,6-dichloro-4-(2-methoxy-ethoxymethoxy)phenyl)-4-(3-bromophenyl)-5-(2-
methylthiopyrimidin-4-yl)-N-H-imidazole (F1.4)

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-iodophenyl)-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-)
Example F2.2
20 2-(2,6-dichloro-4-hydroxyphenyl)-4-(3-iodophenyl)-5- (2-methylthiopyrimidin-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% vyield.

MS: M =555 (API+), 553 (API-)



78.1 g (130 mmol) El .1, 59.8 g (391 nmmol) nethyl bronpacetate and 181.6 ml
(1.3 nol) triethylam ne were dissolved in 3.35 1 nethanol and stirred at
60C over rwolus/087026 t er renmoval of the solvent in vacuo thePCagirdsia3oems
partitionated between ethyl 15 acetate/water. The organic |ayer was dried
over sodium sul phate evaporated to dryness an the residue was treated with
dii sopropyylether, filtered off and dried. Yield: 44.1 g (69% F1, mp.
183-186C. Ms: M = 493 (ESI+), M= 491 (ESI-) "H NWR (250 MHz, D6-DMSO : S =

2.18 (s, 3SHyameldd237-43 (t, 1H Ar-H, 7.5-7.8 20 (m 5H Ar-H, 7.87 (s,
1H, 2-HBr ., 8. (d,, 1H, 6- yrimdine),. 13.4 (s, 1H  OH . Exanple
F1.2 2- (2,2622&‘3;1‘](9?6-‘12%‘-)'#&%"63%5{\% )4 3'(031°B§6%)§§éﬁy|) _5-
(2- net hyl t fhahylthiopgimidid-4y)- NNHHmidazbbe@23) (FI . 2) 25 1.34 g (3.0 nmol )
El.2 and 6.71 m (38.0 mml) triethyl phosphite in 57 m dry
di et hyl formam de were stirred at 100C for 2 h. After renoval of all
vol ati | es iAm anvaogems reastionrto chatodestwbgdajphexaofple Kb 1y but staxingnwish G213
(di ch% orongratka%ﬁg gﬁ&%@?g@f 20:1) returned F1.2 in 70%vyield. Ms: M= 509
(APl +), 507 (API- /d087026 PCT/ EPO3/ 03969 -62- Exanple F1.3 2-
(2, 6-di chl or o- 4- hydr oxynet hyl phenyl ) -4- (3-bronophenyl) -5- (2-
met hyl t hi opys:iNTI=CRe3-(APY}) 56F tAPID) dazol e (F1.3) An anal ogous reaction to
t hat described in exanple F1.1, but starting with E1.3 5 gave F1.3 in 74%
yield. Ms: M= 523 (APl +), 521 (API-) Exanple F 1.4 2- (2,6-dichloro-4-
(2- met hoxy Bxhmple/fitel hoxy) phenyl ) - 4- (3- bronophenyl)-5- (2-
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 (API-)

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)

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.



met hyl t hi opyri m di n-4-yl)-N-Himdazole (F1.4) 10 An anal ogous reaction to
that described in exanple F1.1, but starting with E1.4 gave F1.4 in 99%
yi el d. MSwvoMsms®d« (API+), 595 (API-) Exanple F2.1 2- PCT/EP03/03969

(2, 6-di chl orophenyl )-4- (3-iodophenyl)-5- (2-methylthiopyrimdin-4-yl)-NH
15 i m dazole (F2.1) An anal ogous reactéfon to that described in exanple
F1.1, but starting with E2.1 gave FZ."T7in 99%yvyield. M5 M= 539 (API+),
537 (APl -) Exanple F2.2 20

2- (2, 6-di cRi@h _%1%%%ywn)) 4- (3-i odophenyl ) -5-(2-nethyl t hi opyri m di n-

4- yl)-N HTm dazo anal ogous reaction to that described in
exanple F1.1, but starting with E2.2 gave F2.2 in 58%yield. M5 M= 555
(API +), 553x4p e1:)42\/\0 03/ 087026 PCT/ EP03/03969 -63- Exarrpl e F2.3 2- (2,

?re?lhflrlt ﬁ.rgl_ay(fzr it er‘*b!h%‘m%/’I’}%)d%\ﬁ%ﬁ’ %g‘.(;'gge"ﬂ’w %r(\%tl ogous reaction to

t hat descr nithylthiogytanidiie44yD)-N-HimlidabRi(F4ay with E2.3 5 gave F2.3 in 56%
yield. Ms: M= 569 (API+), 567 (API-) Exanple F3.1 2-

(2, 6-di chl orophenyl )-4- (3-chl orophenyl)-5-

( 2- mek hyl t Winopyalagousirepctory It) thatides¢riiedanoixemplesF1L), W@ startiagatitly&d€ reacti on

to that degeyd medin HofalPAEs Byprddultdhost AL hdiGheitnkd E3. 1
MS: M = 535 (API+), 533 (APL-)

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 (API-)

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 F1.1, 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 (API-)

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 M in toluene) 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



gave F3.1 in 64%yield. M52 M= 449 (APl +), 447 (APlI-) Exanple F3.2

2- (2, 6-di chl oro-4- hydr oxyphenyl ) - 4-(3-chl or ophenyl ) - 5-

(2- met hyl wioi opgrozér di n- 15 4-yl)-N-H i m dazol e (F3.2) ExamorEre3odeo

2- (2, 6-di chl or o- 4- hydr oxynet hyl phenyl ) - 4- (3- chl or ophenyl ) -5- (2-

met hyl t hi opyri m di n-4-yl)-NHimdazole (F3.3) An anal ogous reaction to

that described in exanple F1.1, but StoRrt | ng wwth E3.3 20 gave F3.3 in 98%
yield. Ms: M= 479 (APl +), 477 (API-) Exarrple F4.1 2-

(2,6-dichlora 3- bepz y

(2-met hyl t ﬁPBEf/CfPYV’n %l“ﬂ“n &VPT“‘M%R?W%E%@ ﬂ’(y}:ﬁceﬁte)ztg A 240 & T8 r eact i on
to that de§ésiabedightyelmampl thaFdolidifieboh smhdingi ng with E4.1 gave F4.1 in 76%
yield. WO 03/087026 PCT/EPO3/03969 -64- Ms: M= 519 (APl +), 517 (API-)
Exanpl e F4.2 2- (2, 6-dichl oro-4-hydroxyphenyl ) -4-(3-benzyl oxyphenyl ) -5-(2-
net hyl t hi oMﬁ:Mn—cWﬂiAPW)) SN (ABIni dazol e (F4.2) 5 An anal ogous reaction to
that described in exanple F1.1, but starting with E4.2 gave F4.2 in 42%

yield. As % b f u t 34% F4.4 was obtained. Ms: M= 535 (APl +), 533 (API-)
Exanpl e F4: € - di chl or o- 4- hydr oxynet hyl phenyl ) -4-

( 3- besizy| o2y(pfsedivhIpro-8-(2{Arbokfmewioky)phbindpyr(BriedzylodpheaylNsH2i mi dazol e

(F4.3)  methylthio-pyrimidin-4-yl)-N-H-imidazole (F4.6)
To a solution of 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 100pl glacial acid
was added. The mixture was treated further without purification (example G4.6)
10 assuming 100% yield.

MS: M =591 (ESI-)

Example F4.7
(rac)-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)

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
(S)-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)



An anal ogous reaction to that described in exanple F1.2, but starting with
E4.3 ogave F4.3 in 63%yield. M52 M= 549 (APl +), 547 (APlI-) Exanple F4.4
15 WO 03/087026 PCT/EP03/03969

2- (2, 6-di chl oro- 4-[ met hoxycar bonyl net hoxy] phenyl ) - 4- ( 3- benzyl oxyphenyl ) - 5-
(2-methyl thio-pyrimdin-4-yl)-NHimdazole (F4.4) An anal ogous reaction to
that described in exanple F1.1, but starting with E4.4 gave F4.4 in 79%
yield. Starting with E4.5 also returned F4.4 (trans-esterification in

net hanol ) gy Mﬁb’u?h‘&cu&ot&/ﬁlat WescriBOd id é&’ﬁﬁ* le FQQSb(ItA’Rhﬂ]}l vaxpepha F4.5
2-(2,6-dichloro &iy cf<yet hoxy) phenyl ) - (3 benzyl oxyphenyl )-5-(2-
met hyl t hi ogf)‘ffrl‘lrﬁ f’h Wef N-Hi m dazole (F4.5) To a solution of 3.96 ¢
(6.5 mol) F4.4 in 70 M dry THE 3.59 m lithiumalanate (1 25 Min

t ol uene) de action was nonitored by HPLC and stopped
by addi ngmmz\& 0@83@)@‘5 ;t]@\ﬁle)After removal of the solvent the residue
was WO 03/087026 PCT/EP03/03969 -65 purified by col um chronmat ography on

Si Gel (ethg%guﬂg t;aitse) to yield 3.40 g (90% F4.5 as a Iight yell ow oil,
t hat sol i di andi gﬁ M5:. M= 579 (APl +), 577 (API-) Exanple F4.6 5

2-(2,%-di cmm@ﬁdeéﬂerar% Srdihydeoeypprroxyiphenyl)4- Grengyloxxmhsar)id) - 5- ( 2-
nmet hyl t hi O-(p.h{dﬂi@r]d-h gﬁﬂﬂﬂm{.\k lbeerfpﬁﬁmlagoléEmg)) To a solution of 676 ngy
(1.1 nmmol) 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 1001 glacial acid was
added. The Ami atalogeunasactioresd ddit Hesctibed imetangple Fpiur bhi sattingrwifte¥4a3l e G4. 6)

10 assum ngd, JG9% Y16 yield.

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 (API+), 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-yl)-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-)



M5: M= 591 (ESI-) Exanple F4.7 (rac)-2- (2,6-dichloro-4-(2,2-dinethyl -

[1, 3] -dioxol ane-4-yl net hoxy) phenyl ) -4-( 3-

benzyl oxywloanwB)02&6- ( 2- met hyl t hi opyri m di n-4-yl)-N H i m daPoitEpr0§d3969 15

Example F4.7.1 (R -2-(2,6-dichloro-4-(2,2-dinethyl- [ 1, 3]

- di oxol ane- 4-yl net hoxy) phenyl ) - 4- ( 3- _b6e7n_zyl oxyphenyl ) - 5-

(2-methylthiopyrimdin-4-yl)-NHimdaZole (F4.7.1) Exanple F4.7.2 (S)-2-

(2,6-dichloro-4-(2,2-dinethyl- [1,3] -dioxolane-4-yl nmethoxy)phenyl)-4- (3-

20 benzyl oxypsS4A RS- (2- met hyl t hi opyrim din-4-yl)-N-Himdazole (F4.7.2)
8 | Fac; -2

Exanpl e F4. } -(2,6-dich] orq-4-(2, 3-dj hydy oxypr opoxy) phenyl ) - 4-

( 3- benzy| oRyBifedighlpros 'T@ﬁ%ﬁ{f??’ﬂ?hﬁ“ﬁpr"rFﬁ'&%yk’xﬁlfq"ﬂ(ﬁﬂ'ﬁﬁ dazol e (F4.8)
Exanpl € F4 néthyléfio-pyrimidin-4-yl)-N-H-imidazole (F4.12)

(R -2-(2, 6-di chl oro-4-(2, 3-di hydr oxypr opoxy) phenyl ) - 4- ( 3- benzyl oxyphenyl ) -5
- (2-methylthio-pyrimdin-4-yl)-NHimdazole (F4.8.1) WO 03/087026

PCT/ EPO3/ OFa&dple-FA63An anal ogous reaction to that described in exanple

F1.1,: but st ks | 4 A3l omviehd HVS: M= 609
3 o GOy 8Bl Atstodfash .

(S) - 2- ( 2, 6miteyithie-pynmidinad-y)) y-di-imiderddp F4dBheny! ) - 4- (3- benzyl oxyphenyl ) -5
- (2-nmethylthio-pyrimdin-4-yl)-NHimdazole (F4.8.2) An anal ogous

reaction tg that descrihed in ex Je F1.1, hut starting.with E4.7.2 gave
F4.8.2 in 76088AgOYS reastionte gﬁ%%bﬁgl)l{l ewgef&éﬂz %ut i‘@g%%]i‘ 5‘%& .9
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-yl)-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-(2-methylthiopyrimidin-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.



2- (2,6-dichloro-4- (dinethyl phoshi noyl net hoxy) phenyl) - 4-

(3- benzyl oxyphenyl)- 5-(2-nmethylthio-pyrimdin-4-yl)-NHimdazole (F4.9)
An anal ogwosneaes i on to that described in exanple Fl .|, ar/EPoanisng wth
E4.8 gave F4.9 in 72%yield. 15 M5 M= 625 (APl +), 623 (API-) Exanple
F4.10 2-(2, 6-dichl oro-4-nethyl thi ophe %I )-4- (3-benzyl oxyphenyl)-5-(2-

nmet hyl t hi opyrimdi n-4-yl)-N-Himdazol® “(F4. 10) Exanple F4.11 20

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

met hyl t hi o- r| m Qéﬁﬁ/l) N-H i m dazol e (F4.11) An anal ogous reaction to
t hat descrl e F1.1, but starting with E4.10 gave F4.11 in 98%
yield. Ms: M= 581 (APl +), 579 (API-) WD 03/087026 PCT/ EP03/03969 -67-
Exanpl e F4gl2 .9 ‘196-di chI or o- 4- met hanesul f onyl phenyl ) -4-

3-benzyl o t hi 0-pyrimdin-4-yl)-NH-imdazole
E F4. 12) yEXg 16edich) og_c345[3 (tert butylcﬁmethylsﬂgr)llyloxy) 2-(tert- butgildlmethylsﬂanyl-

2- (2, 6- di Clyxpil ‘i%ﬁ&wﬂ]&h?‘ XMPBenkylo n{APBZ(2HAXHplkBYYimidin2-

met hyl t hi o-p i mdazol e (F4.13) An anal ogous reaction to
t hat escn%éii%"@%g??ﬁ?(ee()l:ﬁﬁg but starting with E4.12 gave F4.13 in 72%

yield. M52 M= 574 (API+), 572 (API-) 10 Exanple F4.14 2- (2, 6-dichloro-4-

( N- nmor phol 'Eqal}ant f phenyl)-4- (3-benzyl oxyphenyl )-5- (2-
met hyl t hi o py'r—rﬁ'roéyn‘ 4-yl)-N-Himdazol e (F4.13)
2-(2,6-dichlorophenyl)-4-(3-hydroxyphenyl)-5-(2-methylthiopyrimidin-4-yl)-N-

H-imidazole (F5.1)

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 (F5.3)

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 Fé.1
2-(2,6-dichlorophenyl)-4-(3-methoxymethoxyphenyl)-5-(2-methylthiopyrimidin-
20 4-yl)-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)



Exanpl e F4.15 2- (2, 6-dichl oro-4-ethoxycarbonyl net hyl t hi onet hyl phenyl) -4-
(3 15 benzyl oxyphenyl)-5-(2-net hyl t hi opyrimdin-4-yl)-NHimdazole (F4.15)
Exanpl e Fw018/08702¢ 2, 6- di chl or o- 4- hydr oxyet hyl t hi onet hyl pheagipro4/03969
(3-benzyl oxyphenyl )-5- (2- nethylthiopyrimdin-4-yl)-NHimdazole (F4.16)
Example F4.17 20

2- (2, 6-di chl oro-4- (N norpholinoet hyl arf’riomet hyl ) phenyl ) - 4- ( 3-

benzyl oxyphenyl ) -5-(2-nmet hyl t hi opyri m di n-4-yl)-NHim dazole (F4.17)
Exampl e F4.,18 - di.chl.or.n-4 T . .

Crort: but yi'th akoksfs FrANSR Qi faddestdid ip comple ELJ, but starting with Be2 |

- et hoxy] - gheakd.3 ma58% gieldenzyl| oxyphenyl ) - 5- (2-net hylt hi opyrimidin-4- 25
yl)-N-H i m dazol e (F4.18) An anal ogous reaction to that described in
exanple F1.1,  but startin jth E4.17 gave F4.18 in 27%yield. W

03/ 087026 M NFHPEAED: T8HEAPING: M = 837 (APl +) Exanpl e F4.19 2-
(2,6-dichloro-4- [ 3- (tert-butyldi nethylsilanyl oxy) -2-

(tert-butyldi nme ;i | anyl - oxymet hyl) - propoxy] -phenyl) - 4-

(3-benzylo =5- (2-methylthiopyrimdin- 5 4-yl)-NHimdazol e
(F4.19) ExanfBléediebloto-4-hydroxymethylphenyl)-4-(3-methoxymethoxyphenyl)-5-(2-

2-(2,6-dic == (s Qi C Y, -(2-methyl thi opyrimdin-4-yl)-N
“ i dasor S RERY i P EHIIBARIN (S 37

2- (2, 6-di chl or o- 4- hydr oxyphenyl ) - 4- ( 3- hydr oxyphenyl ) - 5- ( 2-

et hyl t hi opyy hidlsHous 4eattibn Mo khitddagiddein(&xample F1.1, but starting with E6.3

gave F6.3 in 44% vyield.
MS: M =503 (API+), 501 (API-)

10 Example F6.4
2-(2,6-dichloro-4-[methoxycarbonylmethoxy] phenyl)-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-

methylthio-pyrimidin-4-yl)-N-H-imidazole (F6.5)

An analogous reaction to that described in example F4.5, but starting with F6.4 gave
20 F6.5 in 70% yield.

MS: M =533 (API+), 531 (API-)



Exampl e F5.3 2-(2, 6-di chl oro-4- hydr oxynet hyl phenyl ) - 4-

(3- hydr oxyphenyl )-5-(2-nmethyl thio- pyrimdin-4-yl)-NHimdazole (F5.3) 15
An anal ogwo3oemeé i on to that described in exanple F1.1, paI/EP0&039%Ng Wt h
E5.3 gave F5.3 in 55%yvyield. M5: M= 459 (APl +), 457 (API-) Exanple F6.1
2- (2, 6-dichl orophenyl)-4- (3-nethoxynethoxyphenyl)-5-

(2-met hyl thiopyrimdin- 20 4-yl)-NHi%fidazole (F6.1) An anal ogous reaction
to that described in exanple F1.2, but starting with E6.1 gave F6.1 in 93%

yield. M 147 APl +), 471 (API-) Exanple F6.2 25

2-(2, 6-di clﬁléﬁ%’—eagqaé/dr oxyphenyl ) - 4- ( 3- met hoxynet hoxyphenyl ) - 5- ( 2-

met hyl t hi 0-2p{2s6-dichiore-4-(9chrbdxmettotgpbieaylj-A632nethx0BDETADENFASE: EPO3/ 03969
-69 An anal exanple F1.1, but starting
with E6.2 (gg“v?ééﬁﬂﬁ‘qﬁ%ﬂﬁ%ﬁ} &Q% }P%ﬁf&k}ﬁ@%é@ (APl +), 487 (API-) Exanple
F6.3 5

ot L 0Dy L G oy 1AL daaol e (o A Ao GOStE At on' to

t hat %Iescrl)’be‘é‘ii:T R68x Iér“yf Rrorgb‘ﬁtt “éatsa\“tefjnéexﬁﬁ“@ﬁ %é Q’g‘O IfBrtgerl n 44%
yield. Ms: p\{lrfﬁcﬁﬂﬁl;(sﬁl?hmg 10008 Yid APl -) 10 Exanple F6.4 2-(2, 6-dichl oro-4-
[ met hoxycar bonyl net hoxy] phenyl)-4-(3-

MS: M = 547 (API+), 545 (API-)

Example F6.7
(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 (S)-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 (F6.8)

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 (S)-2-(2,6-dichloro-4-(2,3-dihydroxypropoxy)phenyl)-4-(3-
methoxymethoxyphenyl)-5-(2-methylthio-pyrimidin-4-yl)-N-H-imidazole
(F6.8.2)



met hoxynmet hoxyphenyl ) - 5- (2- et hyl t hi o- pyri m di n-4-yl)-NHim dazol e (F6. 4)
An anal ogous reaction to that described in exanple F1.1, but starting with
E6.5 gavwomB/d7o2er 80% yield. (trans-esterification in netrlamrod/odbs V5: M =
561 (APl +), 559 (API-) Exanple F6.5
2- (2, 6-dichl oro-4-(2-hydroxyet hoxy) phenyl ) - 4- ( 3- met hoxynet hoxyphenyl ) - 5-
(2- methylthio-pyrimdin-4-yl)- N-H i mi‘dazol e (F6.5) An anal ogous reaction
to that described in exanple F4.5, but starting with F6.4 gave 20 F6.5 in
70% vyi el d. NB fw = 533 (APl +), 531 (API-) WD 03/087026 PCT/ EP03/03969 -70-
Exanpl e FeE -di chl or o- 4- ( 2- car boxynet hoxy) phenyl ) - 4-

(3- nethoxya&nheﬁwﬂbﬁnyKﬁnﬁﬁhﬂﬁhmmmhwmhhmox@phmmdHﬂﬂ34 yl)- N-H-inidazole

Starting R R ESRRkELS @B vehEsL NI RE e Bra L )
&.6) wthout further purification assum ng 100%yvyield. M5: M= 547

(APl +), 54'5_&n( eﬁ‘ﬁlog)us Ee%%ﬂ&h %o Eﬁatke@&?&h 1% ex(u%pf% Bl ehber Qading dvids Bt hyl - [
1, 3] -di oxol ane- 4-yl net hoxy) phenyl ) -4

met hoky et Be¥eyiGrieimazye gelds: nethylth|0pyr|n1d|n 4-yl)-NHini dazol e (F6.7)
Example F6.7.1 (R -2-(2,6-dichloro-4- (2, 2- dlnethyl- [ 1,3 ]

hg;ﬁég;ﬁgfﬁé&é&n§%€?§¥ggh%%%g%ﬂélth|opyr|nldln 4-yl)-N-Himdazole (F6.7.1)

Exanple F6.7.2
(S)-2-(2, 65di EQ%QD4 (2 2-di net hyl -[ 1, 3] - di oxol ane- 4-yl nmet hoxy) phenyl ) - 4- (

3- et hoxy yl)-5-(2- nethilthlop§r|n1d|n 4-yl)-NH-i m dazol e
(F6.7.2) 2-(2,6-dichloro- 4—methanesulﬁnylp enyl)-4-( methoxymethoxyphenyl)- -(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-
15 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'-cyanobenzyloxy] phenyl)-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 F1.1, but starting with E7.4
gave F7.4 in 62% yield.



Exanpl e F6.8 2-

(2, 6-dichloro-4-(2, 3-di hydr oxypr opoxy) phenyl ) - 4- ( 3- met hoxynet hoxyphenyl ) -
5- ( 2- met hwbtobiogropgy/r i m di n-4-yl)-N-Him dazol e (F6.8) 20 Erammpe3/fd68. 1
(R -2- (2,6-dichloro-4- (2,3-dihydroxypropoxy)phenyl)-4- (3-

met hoxynet hoxyphenyl) - 5- (2-nmethylt h}'zo- pyrimdin-4-yl)-NHimdazol e
(F6.8.1) Exanmple F6.8.2 25 TeT

(S)-2-(2, 6-dichloro-4-(2, 3-di hydroxypropoxy) phenyl ) - 4-( 3-

h I | t hi o- imdin-4-yl)-NHimd I
(7653 WA o AR B0 Qhoce - 71 Bxample 6.0 2o o

(2, 6-di chl oro-4-(di net hyl phoshi noyl net hoxy) phenyl ) - 4- ( 3-
met hoxynet [pgxyphearsyl ) - 5- (2- met hyl t hi o- pyri mi di n-4-yl)-N-H-inidazole (F6.9)

An anal ogoys,.reaction.to thaf descrihed in ex e_F1.1, but starting with
E6.8 5 gat#é(zlégf%gﬂoﬁomé'@i“é&dﬁ '&@Pf‘%@z@‘?lﬁy E’E\%b)'?'(éﬂ (API-) Exanpl e

F6. 10 2- ( Zpdthylikibpyimidin-detliNAdsmidazold (F8Any! ) - 4-

( 3- net hoxynet hoxyphenyl )-5- (2- nmethylthio-pyrimdin-4-yl)-NHimdazole
(F6.10) 10 An anal ogous reaction to that described in exanple F1.1, but

st art} ng wiAnhardogus geactiorgo 1thati desadivedyine¢xdmplasF1./ bucgartingpyid) E8933 (AP -)
Exanpl e F7 olvedrs. 1 i SHogligll or ophenyl ) -4-(3- [4' - cyanobenzyl oxy]

phenyl )-5-?2- 15 et hyl thiopyrimdin-4-yl)-NHimdazole (F7.1)

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-yl)-N-H-imidazole (F9.2)

Example F9.3
2-(2,6-dichloro-4-hydroxymethylphenyl)-4-(3-[4"-methoxybenzyloxy]phenyl)-5-
25 (2-methylthiopyrimidin-4-yl)-N-H-imidazole (F9.3)



Exanpl e F7.2 2-(2, 6-di chl oro-4-hydroxyphenyl)-4-(3- [4'-cyanobenzyl oxy]
phenyl)-5-(2- nethylthio-pyrimdin-4-yl)-NHimdazole (F7.2) Exanple F7.3
20 WO 03/087026 PCT/EP03/03969

2- (2, 6-di chl or o- 4- hydr oxynet hyl phenyl ) -4-(3-[4' - cyanobenzyl oxy] phenyl )-5-(2
- methylthiopyrimdin-4-yl)-N-Himdazgle (F7.3) Exanple F7.4 2-

(2, 6-dichloro-4- (2-hydroxyethoxy) phe‘n{ﬂ‘)-4-(3- [4' - cyanobenzyl oxy]

phenyl )-5- (2-nethylthiopyrimdin-4-yl)-NHimdazole (F7.4) 25 An

anal ogous regact ie i@ that described in exanple F1.1, but starting with
E7. 4 gave%’mg—&g—sl‘z. % yield. WD 03/087026 PCT/ EP03/03969 -72- Ms: M = 604

(APl +), 602-@ArdichloEogirepyB-4-6-dllyloxyphéayd)- -2 -oretivtigrigpyrimidig4-yl)-N-

[4' -chl or olgnzy. aQ&‘lX](FRf.‘F)nyl )-5-(2- nethylthiopyrimdin-4-yl)-NHimdazole
(F8.1) 5 An anal ogous reaction to that described in exanple F1.2, but
starting with E8. 1 gave F8.1 in 59%yield. M5 M= 555 (APl +), 553 (API-)

Exanpl e F8.ah Zndldols @é&ﬂb@&@tﬂﬁ%&r@é&ﬂﬂ%ﬁé&h@l}tfﬂ@grut [stlfll'rti( gaggmznzyl oxy]
I 'm aazol e . n

phenyl ) - 5-( 2- net byl t.hi.opyrimdin-4-yl)-
anal o%ous %@‘é"’cﬂt]l%olrfntsg/‘tﬂ “described in exanple F1.2, but starting with
E8.2 gave F8.2 in 63%yield. M5 M= 569 (API-) Exanple F8.3 15

2-(2, 6-di nNG-4 |)-4-(3- [4'-chl b I
ph(enyl )|5c S’.rl\Q—%@y(%?-W@ m/ILIpJ'ueny ) ( [ chl or obenzyl oxy]

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.



ylthio
,6-dic

2-
hyl t hi o-
2-(2,6-dic

03/ 087026
(3-allylox

pyrimdin-4-yl)-NHimdazole (F8.3) Exanple F9.1
hl or ophenyl )-4-(3- [4'-nmet hoxybenzyl oxy] phenyl)-5-(2-

pyrimdin-4-yl)- N—H—|n1dazole (F9.2) Exanple F9.3

th
2-(2
met hyl t hiwpysiosriodé n- 4-yl ) - N-H i m dazol e (F9.1) 20 Exanpl e PEI/EP03/03969

(2, 6-di chl oro-4- hydr oxyphenyl ) -4-(3-[4' - met hoxybenzyl oxy] phenyl)-5-(2-
met

hl or o- 4- hydroxynethylphenyl) g (3- [4'-net hoxybenzyl oxy]
phenyl )-5- 25 (2 met hyl t hi opyrim din-4-yl)-N-Himdazole (F9.3) WO

@gﬁ ‘ébgiﬁf 477 %ﬁanple F10.1 2- (2, 6-di chl or opheny

topyrimdin-4-yl)-N Himdazole

1) - 4-
(F10. 1)

An anal ogous reactlon to that descrlbed in exanple F1.2, but startlng wth

E10.1 5 ¢
10.2 2-(2
met hyl t hi o
(2, 6-dichl
(2-nmet hylt
(2, 6-dichl

g&%mg%q;§ jin 86%yield M M = 469 (APl +), 467 (API-)
, 6- or O- 4- hydroxy heny] ) 3- aII onyphenyl
- i:lr 4#8111%%

ByZitndighlerophenyl)¢- (4- trﬁrea&wk)

QﬁgﬁéomXpIpxynethylphenyl) -4- (13- aIIonxyphenyI) - b5-
hi o- pyrimdin-4-yl)-NHimdazole (F10.3) Exanple F 11.
or ophenyl ) - 4-

Exanpl e F
2-

1 2-

(4- chs or op/Ezmyble-H2(2- et hyl t hi opyri m di n-4-yl)-N-H 15 imdazole (F11.1)

YS 2l S@iEhIo28 a1y dk G PRSI ((REd ot SpreRATBL @-hdthhhdPirididthl i g Wi th

An anal ogo
El1.1

10

15

20

25

4-yl)-N-H-imidazole (F12.2)

Example F12.3
2-(2,6-dichloro-4-hydroxymethylphenyl)-4- (4-fluorophenyl)-5-(2-
methylthiopyrimidin-4-yl)-N-H-imidazole (F12.3)

Example F13.1
2-(2,6-dichlorophenyl)-4-(4-chloro-3-methoxyphenyl)-5-(2-methylthiopyrimidin-
4-yl)-N-H-imidazole (F13.1)

An analogous reaction to that described in example F1.2, but starting with E13.1
gave F13.1 in 81% yield.

MS: M = 479 (API+), 477 (API-)

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)

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-
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.



gave F11.1 in 80%yield. M5 M= 449 (APl +), 447 (API-) Exanple F 11.2 20

2- (2, 6-di chl oro-4-hydroxyphenyl ) -4-(4-chl orophenyl ) -5-(2-nethyl thiopyrimdi
n- 4-yl)-woHsiostodazol e (FI 1.2) Exanple F 11.3 2- (2,6-  PCT/EP03/03969

di chl or o- 4- hydr oxynet hyl phenyl ) -4- (4-chl orophenyl)- 5- (2-

met hyl t hi opyri m din-4-yl)-NHimdazole (Fl1.3) 25 An anal ogous reaction to
that described in exanple F1.1, but s't7§r'ti ng wwth E11.3 gave F11.3 in 33%
yield. WO 03/087026 PCT/EPO3/03969 -74- MS: M= 479 (APl +), 477 (API-)

Exanpl e Flﬁl—%l\g=5(3gé,gﬁfi+lz??%5§)&%?:fnyl )-4- (4-fluorophenyl)-5-

(2-methylt pyrim i mdazole (F12.1) 5 Exanple F12.2
2- (2, 6-di chl oro-4- hydroxyphenyl )-4- (4-fl uorophenyl)-5-

(2-nmet hylt E%&ggreimgi n- 4-yl)-N-Himdazole (F12.2) Exanple F 12.3

2- (2, 6-di chli oro-4- hydr oxynet hyl phenyl )-4- (4-fluorophenyl)-5-(2- 10

met hyl t hi opyRibndighlarerdryyiragyppeniladizdy éﬂ%ymr%ﬂu@faﬁifw@{%(h 1 2-

(2, 6-di chl eicopyIEIYpyrindidin-4-yDAN OmidarelelBXa.phenyl ) - 5-

(2-nmet hyl thiopyrimdin- 4-yl)-NHimdazole (F13.1) An anal ogous reaction
to that described in exanple F1.2, but starting with E13.1 15 gave F13.1
in 8190 vyi elAc ardiigolys readtién (ARMat )descdibed (W\Pkample F1.1, but starting with E14.2

gave F14.2 in 59% vyield.

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 starting with E15.2
gave F15.2 in 87% yield.

MS: M =549 (API+), 547 (API-)



Exanmple F 13.2 2- (2, 6-dichloro-4-hydroxyphenyl) -4- (4-chloro-

3- net hoxyphenyl) - 5- (2- nethylthio-pyrimdin-4-yl)-NHimdazole (F13.2)
20 Exanplwof3n87036 2- (2, 6-di chl or o- 4- hydr oxynet hyl phenyl ) PET/EP03/03969

(4-chl or o- 3- net hoxyphenyl )-5- (2- nethylthiopyrimdin-4-yl)-NHimdazol e
(F13.3) Exanple F14.1 2- (2,6-dichlor })henyl ) -4-

(3- benzyl oxy-4-fl uorophenyl)-5- (2- 2576

met hyl t hi opyri m din-4-yl)-N-Himdazole (F14.1) An anal ogous reaction to

t hat described | nple F1.1, but starting with E14.1 gave F14.1 in 87%
yield. WO CT/ EPO3/ 03969 -75- Ms: M = 537 gh Pl +), 535 (API -)
Exanpl e Fl4&-@,@dlchEdeiydmwhylplydryb)xyphbmdy)omA-me ylphenyl

3-b I I di n-4-yl N-H- d I
( enzy o %ﬁ}}lg W_}i ))lfﬁ_H(I?md{'%w](féga opyrimdin-4-yl)- i m dazol e

(F14. 2) 5 ous reaction to t sc i bed in exanmple F1.1, but
starting W|th E14.2 gave F14.2 in 59%yield. M5: M= 553 (APl +), 551

(APl -)  Exaimpheild sgeactlon to that described in example F1.1, but starting with E15.3

2- (2, 6-dichlor - oxymret hyl phenyl ) - 4- ( 3- Benzyloxy 4-fl uorophenyl)-5-
(2- 19 net I%?Y‘iﬁ]i oap‘}i‘rq rﬁY,}FlgE4 yl)-NHim dazol e (F14.3) An anal ogous
reaction to t hat described in exanple F1.1, but starting with E14.3 gave

F14.3 in 6 ieI 3 p@l )I\/F IE 8 API +) 565 (APl -) Exanple F 15.1 15
2-(2,6-dic p—he J § enz ony 4- et hyl phenyl ) - 5- ( 2-

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% vyield.

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)



met hyl t hi opyri m di n-4-yl)-NHimdazol e (F15.1) Exanple F15.2 2-

(2, 6-di chl oro-4-hydroxyphenyl ) -4- (3-benzyl oxy-4-net hyl phenyl)-5- (2-

met hyl t hi wpysiosiodé n- 4-yl ) - N-H i m dazol e (F15.2) 20 An analrogmpes/o®acti on to
t hat described in exanple F1.1, but starting with E15.2 gave F15.2 in 87%
yield. Ms: M= 549 (APl +), 547 (API-) WO 03/087026 PCT/ EP03/03969 -76-
Exanpl e F 15.3 -77-

2- (2, 6-di chl or o- 4- hydr oxynet hyl phenyl ) - 4- ( 3- benzyl oxy- 4- et hyl phenyl ) - 5-

(2 et hyl icht oPLhiedl B dhe¥d badioiblodh@RAN By ihifazcll sl ARAGOUS Teacll on

to that de -1, ; gave F15.3 in
83% yi el d. silfoxidés: 563 (APl +), 561 (API-) Exanple F16.1 2-

(2, 6-di chl orophenyl ) -4- (3-nethylthiophenyl) - 5-
(2-nmethylthiopyrimdin-4-yl)- N-Himdazole (F16.1) 10 Exanple F16.2

2- (2, 6- di cExgmplefabl gy oxyphenyl ) - 4- (3-met hyl t hi ophenyl ) - 5- ( 2-

net hys t hi opyRiedidhldrsphehyd) 4= (3-brohidphohy)-612 Gnéthakesalfgn@pfriridis 41)-

(2, 6-dichl -Anné?ro t hyl phenyl) - 4- ( 3- net hyl t hi ophenyl )-5-(2- 15

met hyl t hi o?‘{sgﬁ-m HeWGLP) N H i mi dazol e (F16.3) Exanple F 17.1

2- (2, 6-dichl orophenyl)-4-(3-acetyl enyl phenyl) - 5-

(2-met hyl t qio%p%gdémnddfr;l;%g%(:%bﬁfn?{)iPgiulql?lzf?ﬁel rﬁlgtigm;l%xﬁfe‘%%% QERtH §eact i on

to that descri In e . starting wt|
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%) G1.1, m.p.
231-233°C.

MS: M = 525 (ESI+), M = 523 (ESI-).
15 'H-NMR (250 MHz, CDCl5): main tautomer (57%) & = 3.35 (s, 3H, CH3), 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, CH3), 7.3 -7.7 (m, 5H, Ar-H), 7.74 (t, 1H, 2-
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 starting with F1.2
25 gave G1.2 in 70% yield.

MS: M = 541 (API+), 539 (API-)



20 gave F17.1 in 99%vyield. M5: M= 437 (APl +), 435 (APlI-) Exanple F 17.2
2- (2,6-dichloro-4-hydroxyphenyl)-4- (3-acetyl enyl phenyl)-5- (2-

met hyl t hi wysiosiodé n- 4- yl ) - N- hydr oxy-i m dazol e (F17.2) 25 Bcarmpogoi®ed7.3 2-
(2, 6-di chl oro- 4- hydr oxymet hyl phenyl) - 4- (3-acetyl enyl phenyl ) - 5-
(2-nmethylthio- pyrimdin-4-yl)- N—hydrogy i mdazole (F17.3) WD 03/087026
PCT/ EP0O3/ 03969 -77 G Synthesis of t /82, 6- di chl or ophenyl - N- H-i m dazol e
sul fones" (and sulfoxides) Exanple Gl.1 5

2-(2,6-dichloro | ) - 4- ( 3- bronophenyl ) - 5- ( 2- net hanesul f onyl pyri m di n-4-yl
)- NHim .1) To a solution of 44.3 g (90.0 mol) F1.1 in 2.15 1
met hanol was(2#ddiebloao-4diydroxymedliylpheng])24-(3- bﬂ;&@ophmVI))-%GZ@neTM in1.71

wat er. Aft : § e the nethanol was
distilled ?‘?f‘ﬁ%‘{neg{ﬂrlﬁ Z’Zﬂ ug‘%t‘?t%rl?p%q"\hfd? %W 10 acetate, washed with
sat urated aqueous sodi um hydr ogencar bonat e, dri ed over sodium sul phate and

evapor at ed A&Parﬂilé/g&§ %eac@hﬁ AFRhAUREBedGh dfipleesil dUBuORartiplgGRikh F1.3
(n- hesotane/e ?% gradl ent 3:1 to 1: 1)P yielded 34.1 g (72% Gl.1,

m p. > 231- 23 425 (ESI+), M= 523 (ESI-). 15 1H NWVR (250 MHz,
CDC13) . rraintautorrer (57% b =3.35 (s, 3H CH3), 7.3 -7.7 (m 6H,

Ar-H), t _ 864(d 1H, 6-Hpyrimdine), 11.2 (s, 1H,

NH) . ond L MM S (54‘3;\&:*)%‘55_?@%2) 3H CH3), 7.3 -7.7 (m 5H, Ar-H). 7.74

(t, 1H, 2- HBr-Ph), 8.23 (d, 1H, 5. Hpyrimdine), 8. 81 (d, 1H,

6- Hpyrim gingble dLa4 (s, 1H
2-(2,6-dichloro-4-(2-methoxy-ethoxymethoxy)phenyl)-4-(3-bromophenyl)-5-(2-
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 G1.1, but starting with F2.2
gave G2.2 in 40% yield.

MS: M = 587 (API+), 585 (API-)



20 NH). Exanple Gl.2 2- (2, 6-dichl oro-4-hydroxyphenyl) - 4-

(3- bromophenyl ) -5- (2- nethanesul fonyl pyrimdin-4-yl)-NHimdazole (GL. 2)
An anal ogwosneaes i on to that described in exanple GL.1, atr/EPbanIg%ng Wt h
F1.2 25 gave GL.2 in 70%yield. M5 M= 541 (APl +), 539 (API-) WD
03/087026 PCT/ EP0O3/03969 -78- Exanple Gl.3 2-

(2, 6-di chl oro-4- hydr oxynet hyl phenyl )-'479('3- br omophenyl ) - 5- ( 2-

met hanesul fonyl -pyri m din-4-yl)-N Hinm dazole (GL.3) An anal ogous reaction

to that describ jnh exanple GL.1, but starting with F1.3 5 gave GL.3 in
7% yi el d. %éa—l%@—%% (APl +), 553 (API-) Exanple GL.4 2 - (2, 6-

di chl or o- 4-2-(éﬁ-ﬁehlbmeyhyétdmmﬂBﬂMYb)-@@ein;ibphenéll)-i-gl-metmm&myl-) - 5 -

(2- met han . 2Ny Oy R RS - H i m dazole (GlL.4) 10 An anal ogous
reaction t%%hjé‘?ﬂc#eggrl\? e flaﬁélo_elgg% e GL. 1, but starting with F1.4 gave

Gl.4 in 86%yield. M5 M= 629 (APl +), 627 (API-) Exanmple &.1

2-(2,6-di C%Oiﬂmg]%ﬁy kdacdod o tRACREEMEN )in ¥xample G1.1, but starting with F2.3
(2-nmet hanesule{é%ng pyfimdin-4-yl)- 15 N-Himdazole (&.1) An anal ogous
react? on t &Yaat> He&EPI5€Y in exanple GL.1, but starting with F2.1 gave
@&.1in 4%yield. M5 M= 571 (APl +), 569 (API-) Example &.2

MS: M =601 (API+), 599 (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 Gl.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-chlorophenyl)-5-(2-
methanesulfonyl-pyrimidin-4-yl)-N-H-imidazole (G3.3)

An analogous reaction to that described in example Gl.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-

yl)-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.



20 2-(2, 6-dichl oro-4-hydroxyphenyl)-4-(3-i odophenyl ) -5-( 2-

nmet hanesul fonyl pyri mdin-4-yl)-NHimdazole (&.2) An anal ogous reaction
to that dwemsikmds i n exanple GL.1, but starting with F2.2pcgapre3/X6¢® in 40%
yield. Ms: M= 587 (API+), 585 (API-) WD 03/087026 PCT/EP03/03969 -79-
Exanmpl e &.3 2-(2, 6-di chl or o-4- hydr oxynet hyl phenyl ) - 4- (3-i odophenyl ) - 5-

(2- met hanesul fonyl - pyrinidi n-4-yl)-N334 m dazol e (G2.3) An anal ogous
reaction to that described in exanple GL.1, but starting with F2.3 5 gave

&.3 in 88% (APl +), 599 (API-) Example G3.1 2-

(2, 6-di chl &ﬁ-n-"gﬁlyﬁﬁlw( §4°g§1%9&r Jopheny! ) -

(2-met hanesul fonyl pyrimdin-4-yl) - NHim dazol e (G3.1) 10 An anal ogous
reaction t xEu!;'n e Of crlbed in exanple GL.1, but startlng with F3.1 gave
G3.1in 893—5'—@’1&‘2/5 = 481 (APl +), 479 (API-) nple G3.2 2-

(2, 6-di chl & &dhbbrmﬂ;lmdewpheﬂbd) ¢43-banzyloprbenyl)- 5{(2 mqhaqesulfonyl-

met hanesul ‘(}?ﬂ}ﬂlﬂ%ﬂi ?l)%ﬂ-lﬁnidalol%‘(d?hh)’“ dazole (G3.2) Exanple G3.3 2-
(2, 6-di chl oro- 4- hydf oxymet hyl phenyl')-4- (3-chl orophenyl)-5- (2-

met hanesul fonyl -pyrimdin-4-yl)-NHim dazole (G3.3) An anal ogous reaction
to that desgy hkgeboud rexcaon!te thalt described iat exaiplgGill BufFtading2Ritlgdde G3.3 in

62%yield. M5 MT BUL (API+), 509 (API-)

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 G1.1, but starting with F4.3
gave G4.3 in 24% vyield.

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)

20 An analogous reaction to that described in example Gl.1, but starting with F4.5
gave G4.5 in 94% yield.

MS: M = 611 (API+), 609 (API-)



Example 4.1 2- (2, 6-dichl orophenyl)-4- (3-benzyl oxyphenyl)-5-

(2- met hanesul fonyl pyrimdin-4- yl)-NHimdazole (G4.1) 25 An anal ogous
reacti on wo mhsto2elescri bed in exanple GL.1, but starting WwCtrEPBs03b69 gave
4.1 in 73%yield. WO 03/087026 PCT/EPO3/03969 -80- Ms: M = 551 (API+),
549 (APl -) Example A.2 2- (2,6-dichloro-4-hydroxyphenyl)-4-

( 3- benzyl oxyphenyl )-5- (2-net hanesul -8yl - pyrim din-4-yl)-N Hi ni dazol e
(&4.2) 5 An anal ogous reaction to that described in exanple GL.1, but
starting \NIEth gave 4.2 in 91%yield. Ms: M= 567 (APl +), 565 (API-)
Exanpl e A4: =6- di chl or o- 4- hydr oxynet hyl phenyl ) - 4-

(3- benzyl 025&[2}66&131&1))1’(54 (2-2arbbiymmethoay)phenyl pay(B-beyzylonyphenyl)-5t (- N- H- i i dazol e
(&4.3) An 0 t exanple GL.1, but
starting V\Il?f{kﬁll“&% s&ffoﬁ?@iﬁlﬁcﬁg 4)’(11 Z@ oy| e?{ﬁl?@%&)n = 581 (APl +), 579 (API-)
Example 4.4 15 2-(2, 6-di chl or o- 4-

[ met hoxyCaAlﬁOM Bb?é(a\‘jl&p@@ﬂ@t d%s&r?beﬁeiﬂzd(hﬁis}épﬁﬁ 'I‘,Vi)&t &artmg with F4.6
(2- met hanesul f in-4-yl) Him dazole (4.4) Exanple (4.5
2- (2,%- di cH‘l“f?rQ’)‘1 ’{I}ZJ rT1"0xyet hoxy)phenyl) 4- (3-benzyl oxyphenyl)-5-(2-

met hane- sul fonyl pyrim din-4-yl)-N-Himdazole (&4.5) 20 An anal ogous

reaction t&;—%:@ Oé‘l%?ﬁ)iﬁeng M)ﬁaﬁpl e GlL.1, but starting with F4.5 gave

A.51n 94

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-ylmethoxy)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
20 (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-)



M5: M= 611 (APl +), 609 (API-) WO 03/087026 PCT/EP03/03969 -81- Exanple
.6 2- (2,6-dichloro-4- (2-carboxynethoxy)phenyl)-4-

(3-benzylwpyplenyd ) - 5- (2- net hane-sul fonyl pyri m di n-4-yl pcChaHes/od9enzol e
(&4.6) An anal ogous reaction to that described in exanple GL.1, but
starting with F4.6 5 gave (4.6 in 799 |eId. M5: M= 625 (APl +), 623

(API -) Exarrple A.7 (rac)-2-(2, 6-di c'hg oro-4-(2,2-dinmethyl- [ 1, 3]

- di oxol ane- 4-yl met hoxy) phenyl ) - 4- ( 3-

benzyl oxyp ie-é - met hanesul f onyl pyri m di n- 4- yI ) N-Hi m' dazole (4.7)
10 Exanpl e -2-(2,6-dichloro-4- (2,2-dinethyl- [ 3]

- di oxol ane{8)- 3}1(%étdﬁ@blw&wé%%d}hwmwmpmﬂphenﬂ) -4- (3 benzleXYPheﬂyl) 5-

benzyl OXprWétﬁa&s&l?orgﬁgbﬁﬂﬁ‘&th ﬂ?—ﬂ-wmﬂahijdw(@t gh)-N-H-inidazole (&4.7.1)
Example A. 7.2 (S)-2-( dichloro-4-(2,2-dinethyl- [ 1, 3]

- di oxol ane- 4-yl net hoxy) phenyl )-4-(3- 15

benzyl oxyphenyalogou Peabtidrh e et ldberipbpin exanthle GA:ly bht MatingnvidaFelBe (HA. 7. 2)
Example 4.8 4.8.2 in 90%

2-(2,%-di clgf‘ % ﬁ ("ﬁ °chell|ydr oxypr opoxy) phenyl ) - 4- ( 3- benzyl oxyphenyl ) - 5-
(2- nethanesul fonyl -pyrimdin-4-yl)-N-Himdazole (4.8) Exanple 4.8.1 20
(R) - 2- (2, 6-\g¢.q}0L0449- ﬁPf-% 639161@13{ oxypr opoxy) phenyl ) - 4- (3- benzyl oxyphenyl ) - 5
- (2- et hanesul f onyl™- pyrT m di n- )-N-H i mdazole (G4.8.1) An anal ogous
reaction to that described in exarrple Gl.1, but starting with F4.8.1 gave
*4.8.11in 9&2@!3&; l9 M5: M= 641 (APl +), 639 (API-) WD 03/087026

PCT/ EPO3/ 0%9& 6-dichloro-4-(dimethylphoshinoylmethoxy)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-)

Example 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)



-82- Exanple 4.8.2 (S)-2-(2,6-dichloro-4-

(2, 3-di hydr oxypr opoxy) phenyl ) - 4- ( 3- benzyl oxyphenyl ) - 5-

(2- met hanesuisfostogs - pyri m di n-4-yl)-N-H i m dazol e (4. 8. 2) PAT/EROSDIGDUS
reaction to that described in exanple GlL.1, but starting with F4.8.2 5
gave 4.8.2 in 90%vyield. Ms: M= 641 (API +) 639 (API-) Exanple 4.9
2-(2, 6-di chl or o- 4- (di met hyl phoshi noyl Tt-hoxy) phenyl ) - 4-

(3- benzyl oxyphenyl )- 5-(2-net hanesul fonyl -pyrimdin-4-yl)-NHimdazole
(4.9) 10 An an JpyS reaction to that described in exanple GL.1, but
starting w ave 4.9 in 91%yield. M52 M= 657 (APl +), 655 (API-)
Exanpl e (424(Q,6- dichloro-4- cyanomethyloxyphenyl) 4-(3- benzyloxyphenyl) -5-(2-

2-(2, 6-di henyl )-5-(2- 15
ot hanesul iR e R Y D) "Ll ¢ 0. 11 2-

(2, 6-dichloro-4- nethanesulflnylphenyl) 4- (3- benzyloxyphenyl) 5- (2-

met hanesul ‘}xnnéﬂ 'uErkéHcﬁoﬂltd( 'tlia‘tN’e&'&'rib@@l GeRlmple Gh. lljb)ut-gﬁrﬁ’n #fife |out i on of
400 (0 7 F4 11 ] di chl or onet hane/ ethyl 20 acet ate (1:1) 216

m*rﬁi“)e {35 we ded. After 2 hours at -40C the mixture was
aIIowed to warmup to roomtenperature. The solution was washed wth

wat er/ et hyl,  a e sodi um sul phat e and evaporated. Col um

chr omat ogr%ﬁ;ﬁ Ogﬁég '!é)s %«EQ&{I urned 180 ng (44% A.1 1. Ms: M= 597

(APl +), 595 (API- 25 Exanple (4.12 2-

(2, 6-dichl g&ﬁ’mﬁrer@i ﬂgnesul fonyl phenyl )-4- (3-benzyl oxyphenyl)-5- (2-
onyr-p

nmet hanesul rimdi n-4-yl)-N-Himdazol e 864 12)
2-(2,6-dichloro-4-(N- morphohno)methylphenyl) 4-(3-benzyloxyphenyl)-5-(2-

methylthiopyrimidin-4-yl)-N-H-imidazole (G4.14)

10 Example G4.15
2-(2,6-dichloro-4-ethoxycarbonylmethylthiomethylphenyl)-4-(3-
benzyloxyphenyl)-5-(2-methanesulfonyl-pyrimidin-4-yl)-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- (5—
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+)



WO 03/ 087026 PCT/ EPO3/ 03969 -83- Example 4.13

2- (2, 6-di chl oro-4-cyanonet hyl oxyphenyl ) - 4- ( 3- benzyl oxyphenyl ) -5- (2-

met hanesuwbaapBmygs i m di n-4-yl)-N-Him dazole (4. 13) An amrair@mposie3dseact i on

to that described in exanple Gl.1, but starting with F4.13 5 gave 4.13 in
79% vyield. M5 M= 606 (API+), 604 (API-) Exanmple (4.14 2-

(2, 6-dichloro-4- (N-norpholino )net hyl%‘ﬁenyl )-4- (3-benzyl oxyphenyl)-5- (2-
met hyl t hi opyrim din-4-yl)-N-Himdazole (4. 14) 10 Exanple (4.15 2-

(2, 6-dichl [ o 4- §Z<ycar bonyl net hyl t hi omet hyl phenyl ) - 4- ( 3-

benzyl oxyp met hanesul fonyl - pyri m di n-4-yl)-N-Himdazole (4.15)
Exanpl e G42EI(B,GZdlcblmedBdtdrbbmt-ylﬂlm;drytsxlyaylmy)r)tﬂﬂ(tglrtet hyl phenyl ) - 4-

L Ny i vt o

( N- nor phol mfskaneyulion PhelNyiljimidazels (G4.19)
benzyl oxyphenyl ) - 5- (2 met hane sul fonyl pyrimdin-4-yl)-N-Himdazole (4. 17)

Example 4.18 ZP
2-(2,%-dic € - hydr oxy- | - hydr oxynet hyl - et hoxy] - phenyl ) - 4- ( 3-
benzyl oxy phe@ys-dichlo¢@phenylian@shiidiayphpiyyl)-63i (Bimethandsifonylpyrimidardt e (G4. 18)

An anal ogoys 7§61t k t described in exanple GlL.1, but starting with
F4.18 gavgﬁ(ﬁﬁg&l‘%gg%&g%ﬂq& d. Ms: M= 641 (API+) WD 03/087026

PCT/ EPO3/ 03969 - 84-

Example G5.2
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)

20 An analogous reaction to that described in example GI1.1, but starting with Fé.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% vyield.



Exampl e 4.19 2- (2, 6-dichloro-4-
[3-(tert-butyldinethylsilanyloxy)-2-(tert-

but yl di mewloyizsstoaseyl oxy- met hyl ) - propoxy] -phenyl)-4- (3- beaayroxyphenyl ) - 5-
(2- nethanesul fonyl pyrimdin-4-yl)-N-Himdazole (4.19) 5 Exanple G5.1 2-
(2, 6-di chl orophenyl)-4- (3-hydroxyph Tgl - 5-

(2- met hanesul fonyl pyrimdin-4- yl)-N j31i dazol e (G5.1) Exanple Gb.2

2- (2, 6-di chl or o- 4- hydr oxyphenyl ) - 4- ( 3- hydr oxyphenyl ) -5-(2- 10

met hanesul fonvl pyri m,di n- 45 =N-Himdazole (Gb.2) Exanple Gb5.3 2-

(2, 6-di chl éﬁgm-ﬁ#d?ég;@e?h%¢%?ﬁ'nyl)-4- (3- hydr oxyphenyl )-5- (2-

met hanesul fonyl - pyri m di n- 4- yI) N-Him dazole (G5.3) An anal ogous reaction
to that de qaég exanple .1, but starting mﬁth F5 3 15 gave &.3 in
81% yi el d. (AP +), 489 (APl -) Exanple

2- (2, 6-di cﬂr@sﬁnélﬁblqwﬁ hydraxymathdrbensb bk mﬂmwﬁwwnhenyl) -5-(2-
et hanesul frdKRYlfSh HipPrifinidin) 4- N)Jﬁmrﬂﬂamle(ém 1) 20 An anal ogous
reaction to that descrl ed in exanple Gl.1, but starting with F6.1 gave

G6.1 in 80%yield. M5 M= 505 (APl +), 503 (API-) Exanple G6.2 2-

(2, 6- 8li chl euparkldpots e¥acfibe nylthat- descrit®dnint dxampheGhax ppheasting witlh F6(32- 25

nmet hanesul f gn 1Y 6§¥r5§&fhéa4-yl) N-Him dazole (G6.2) An anal ogous reaction
to that destrs le GL.1, but starting with F6.2 gave 6.2 in 53%
yi el d. WD 03/087026 PCT/ EP03/ 03969

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 starting with F6.6
gave G6.6 in 58% yield.

MS: M =579 (API+), 577 (API-)



-85- Ms: M= 521 (APl +), 519 (API-) Exanple G6.3

2- (2, 6-di chl oro-4- hydr oxynet hyl phenyl ) - 4- ( 3- net hoxynet hoxyphenyl ) -5- (2-
met hane- swbfoogtopyri m di n-4-yl)-N-H i m dazole (G5.3) 5 AnPamalposaissy
reaction to that described in exanple GL.1, but starting wwth F6.3 gave
G6.3 in 58%yield. M5: M= 535 (APl +), 533 (API-) Exanmple &5.4

2- (2, 6-dichl oro-4- [nethoxycarbonylneﬁﬁbxy] phenyl)-4-(3 10

met hoxynmet hoxyphenyl ) - 5- ( 2- met hanesul f onyl pyri m di n-4-yl)-NHim dazol e
(G6.4) Exanple 2-

(2, 6-dichl NReAh-Aydr oxyet hoxy) phenyl ) - 4- ( 3- met hoxynet hoxyphenyl ) - 5- ( 2-
met hanesul fxaa)R-(pyprdichldraa442,2dimkkhhil-{ b3 lddinablend-&ylinythosy)phemylat-ddous

5 | gsne iR ER IR i ihiahi- 250 Waitidhafl, > Oave
(2, 6-di chl 66674 (2- car boxynet hoxy) phenyl ) - 4- (3- net hoxynet hoxyphenyl) -5-

20 (2-met hanesul fonyl -pyrimdin-4-yl)-NHimdazole (G5.6) An anal ogous
reaction tqg th escribed in exanple GL.1, but starting with F6.6 gave

.6 1n 58 e6.48 M= 579 (APl +), 577 (API-) WD 03/087026
PCT/ EPO3/ O3RBE-(2 68:ﬁchlEKﬁmﬁm2 e-dimethyl-{ B8]} didx¢lanE&4dilmbthoxpiphefd)-2-(8H net hyl - |
1,3] -dioxgl %ﬁe i e¥h X))f))-9—?f—rﬁ){eltl)lanesul%onylpynm1d1n—4-yl)-N-H-nmdazole

(G6.7.1)

Example G6.7.2

10 (S)-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-(2-methanesulfonyl-pyrimidin-4-yl)-N-H-imidazole
(G6.8)

Example G6.8.1

(R)-2-(2,6-dichloro-4-(2,3-dihydroxypropoxy)phenyl)-4-(3-

methoxymethoxyphenyl)-5-(2-methanesulfonyl-pyrimidin-4-yl)-N-H-imidazole
20 (G6.8.1)

Example G6.8.2

(S)-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% yield.



met hoxynet hoxyphenyl ) -5- (2-met hanesul fonyl pyrim din-4-yl)-NHim dazol e
(G6.7) 5 Exanple &6.7.1 (R -2-(2,6-dichloro-4-(2,2-dinmethyl- [ 1, 3]

- di oxol anwod3pkToed hoxy) phenyl ) -4- (3- met hoxymet hoxyphenyIPXTEeP03/03969

(2-met hanesul fonyl pyri mdin-4-yl)-NHimdazole (G6.7.1) Exanmple &6.7.2 10
(S)-2-(2,6-dichloro-4-(2,2-dinethyl-[1,3]

- di oxol ane- 4-yl net hoxy) phenyl ) - 4- ( 3- TEt"hoxy- net hoxyphenyl ) - 5-

(2- nmet hanesul fonyl pyrim din-4-yl) -N-Himdazole (G6.7.2) Exanple G5.8

(rac)-2- ( §%§MLC&|1R?‘PIS*4)( é@ﬂghydr oxypr opoxy) phenyl )-4-(3 15

met hoxynet ypheny nesul fonyl - pyrim di n-4-yl)-NHim dazol e
(G6.8) Exanple 6.8.1 (R -2- (2,6-dichloro-4-

(2, 3-di hydg [e@9¥Y) phenyl ) -4- (3- met hoxymet hoxyphenyl ) - 5-
(2-n'ethanes_8¥li’?i%%ri m di n-4- Ig?-N-H-i m dazole 20 ( .8.}) Exanpl e
G5.8.2 (9) 2z<2,6c<ilshlom-éﬂwh@e&u’@§y hsvﬂgrér@wﬁﬁe’wsrgmg%w 2-@3-

met hoxy met hgdyatesutihylpPrimidneyihanes ithideryié (Ge.L0)ni di n-4-yl) - N- H-i ni dazol e
(G6.8.2) 25 Exanple Gg 9 2-

(2, 6-di chl oro-4- (di met hyl phoshi noyl met hoxy) phenyl ) - 4- ( 3-

met haxy et Amxarplogoys Jeabtion @ tiret Hesmelsed Mnoaxginpler G4dl Hibwt 4tayting NithitHonti0dazol e
(G6.9) An | tion to that described in exanple GL. 1, but
starting \/\g?‘ﬂe(ﬁ%%ﬁl%gg tglf\?i'e G6.9 in 77%vyi el d.

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)

20 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-)



WO 03/ 087026 PCT/ EPO3/03969 -87- Ms: M= 611 (APl +), 609 (API-) Exanple

. 10 2- (2, 6-dichloro-4-nethanesul finyl phenyl)-4-

( 3- met hoxwowBlenyphenyl ) -5- (2- PCT/EP03/03969

nmet hanesul finyl pyrimdin-4-yl)-NHimdazole (G6.10) 5 An anal ogous

reaction to that described in exanmple 4.11, but starting with F6.10 gave

.10 in 56%vyield. Ms: M= 551 (API +)88'549 (APl -) Exanple Gr.1

2- (2, 6-di chl orophenyl)-4-(3- [4'-cyanobenzyl oxy]

phenyl ) - 5- (2- rref sul fonyl - 10 pyrimdin-4-yl)-NHimdazole (Gr.1)
Exanpl e G7: €422-5_ di chl or 0- 4- hydr oxyphenyl ) - 4- (3- [4' - cyanobenzyl oxy]

phenyl) - 5- 22,6~dithlarephenyl)-dnipt (@i chlorabienzoxy] phdnyh-3-03-detlnesylfenyR) Exanpl e

Gr.3 15

2- (2, 6- di cRVam d’ﬂ"hi}l&%%‘n"é‘t Zqle (G831 ) - 4- (3-[ 4' - cyanobenzyl oxy] phenyl ) - 5- (2

- met hanesul f onyl - pyri m di n- 4- yI) N-Himdazole (Gr.3) Exanple G7.4

2- (2, 6-di C'Anoirﬁd oﬁ@réuééma%mmarm}anwe)xaﬁlp(@m [ 4bacuanpizonay Fexy]
phenyl)-5- (2- anesu] nyl pyri mdin-4-yl)-N-Himdazole (Gr.4) 20 An

anal oyous B8 q’bH“Eo@ﬂ”ﬁ described in exarrple Gl.1, but starting with
F7.4 gave GI7.4 in 81%yield. M5 M= 636 (API+), 634 (API-) WD 03/087026

ikt GYE e RS R R

Example G8.2
2-(2,6-dichloro-4-hydroxyphenyl)-4-(3-[4’-chlorobenzyloxy]phenyl)-5-(2-
methanesulfonylpyrimidin-4-yl)-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)



pyri mdin-4-yl)-NHimdazole (G8.1) An anal ogous reaction to that

described in exanple GL.1, but starting with F8.1 5 gave G&B.1 in 47%

yiel d. MSwoMsms®3¢ (APl +), 585 (API-) Exanple 8.2 PCT/EP03/03969

2- (2, 6-di chl or o- 4- hydr oxyphenyl )-4-(3- [4'-chl orobenzyl oxy] phenyl)-5-(2-

met hanesul fonyl pyrim di n-4-yl)-N-Himdazole (G8.2) 10 An anal ogous

reaction to that described in exanpl e 8. 1, but starting with F8.2 gave

&B.2in 68%yield. M5 M= 603 (APl +), 601 (API-) Exanmple 8.3

2-(2,6-di c%l or O: 4- roxymet hyl phenyl )-4-(3- [4'-chl orobenzyl oxy]

phenyl ) - 5- hanesul fonyl - pyrim di n-4-yl)-N-Him dazol e (G8. 3)

Exanpl e @& 21(25-dizhloraphehipde(3hdlyldxypHenyB-5-{ 2+ mettenesdfomyhywyinusdin} 4-

phenyl) 5- I pyrimdin-4-yl)-NHimdazole (&.1) Exanple
.2 20 2- é@ Igr%lﬁljél g?% é?ﬁxgr oxyphenyl)-4-(3- [4'-nmet hoxybenzyl oxy]

phenyl) 5-(2- net hanesul fonyI pyri mdin-4-yl)-NHimdazole (&0.2) Exanple

3.3 2- (25r 4i 9§9ea4n&y@5 M%&&%k&h@@yadplém(ﬁ bukétarmgtmﬁmmzyl oxy]

phenyl ) -5- (2-nethanesul f)cpy pyrimdin-4-yl)-NHimdazol e 3) WO

03/ 087026 EeYF/ERPbsmIB¥eld- 8o-  Exanpl e GLO. 1 2-

(2, 6-di chl orophenyl ) -4-(3-allyl oxyphenyl ) -5-(2-nmet hanesul f onyl pyri m di n- 4-

g;;nlgll-le—l-l m@@u%oé?é?{%%é%m%::o%ui reaction to that described in

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 F11.1
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 Gl1.1, but starting with F11.3
gave G11.3 in 99% yield.



5 gave Gl0.1 in 75%yield. M5 M= 501 (APl +), 499 (API-) Exanple G10.2 2-

(2, 6-di chl oro-4-hydroxyphenyl )-4- (3-allyl oxyphenyl)-5- (2-

met hanesuwbonyspye | m di n-4-yl)-N-Him dazole (GL0.2) 10 Eramppres/abée 3

2- (2, 6-di chl oro- 4- hydr oxynet hyl phenyl ) -4-(3-al |l yl oxyphenyl)-5- (2-

met hanesul fonyl -pyrimdin-4-yl)-NHindazole (GLO.3) Exanple G 11.1 2-

(2, 6-di chl orophenyl)-4- (4-chl orophen‘% " - b-

(2- met hanesul fonyl pyrim din-4-yl)- 15 NHimdazole (G 1. 1) An anal ogous

reaction t rrple Gl.1, but starting with F11.1 gave

Gl1.1 in 8 |é1§]’iﬁs®§h'p§/30§gﬁ (APl +), 479 (API-) Exanple G 11.2 20

2-(2,6-dich|oro 4- hydr oxyphenyl ) - 4- (4- chl or ophenyl ) - 5- ( 2-

met hanesul fgylRYEL41 di n- 4- yI )-N-Himdazole (Gl1.2) Exanple G 11.3 2-

(2, 6-di chl oro-4- roxyrre | pheny chl oro nyl)-5-.,(2-

met hanesul 2oyt d_’%?ﬁ”&ﬁnﬁ -\ uqq_opgu;rml)dég% : Y&?“Rﬁd’a{h‘éﬂggous

reacti on t NHahiddesie(Gbxrt) i n exanple Gl. 1, but starti ng wwth F11.3 gave

Gl1.3 in 99%vyield. WO 03/087026 PCT/EP03/03969 -90- Ms: M= 511 (API+),

509 (API-) Example Gl2.1 2- (2,6-dichlorophenyl)-4- (4-fluorophenyl)-

(2- me$ hanedixhimple/G2i mi din-4-yl) - N-Himdazole (Gl2.1)
2-(2,6-dichloro-4-hydroxyphenyl)-4-(4-fluorophenyl)-5-(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-yl)-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 53% 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 61% yield.



5 Exanple Gl2.2 2-(2,6-dichloro-4-hydroxyphenyl)-4-(4-fluorophenyl)-5- (2-
nmet hanesul fonyl pyri mdin-4-yl)-NHimdazole (Gl2.2) Exanple Gl2.3

2- (2, 6- diwbloensrde hydr oxynet hyl phenyl ) - 4- (4-fl uor ophenyl PCHHPA3/03089

met hanesul fonyl -pyrim din-4-yl)-NHimdazole (Gl2.3) Exanple Gl3.1 2-

(2, 6-di chl orophenyl )-4- (4-chloro-3-net hoxyphenyl)-5- (2-

met hanesul fonyl pyri midin-4-yl)-NHinm%¥Yazol e (G13.1) An anal ogous reaction
to that described in exanple Gl 1, but starting with F13.1 15 gave Gl3.1

in 53%yiel : = I+) 507 (APl -) Exanple G 13.2 2-

(2, 6-di chl é&%%ﬁﬁgﬂf(&% ﬁ% -" (4-chl or o- 3- met hoxyphenyl ) - 5- ( 2-

nmet hanesul f onyl - pyri m di n- 4-yl ) N- H i m dazole (G13.2) 20 Exanple G13.3 2-
(2, 6-di chl @t.0- ertyﬁri)xynet hyl phenyl ) -4- (4-chl oro-3-net hoxyphenyl) 5- (2-
met hane-sug‘-mvy—p&—rm din-4-yl)-NH i mdazol e %613 3) Exarrpl e Gl4.1 2-

(2, 6- di chl @r@ghdichloyo-4-hydeosyphenil b4y3-beniylawycbHuespphesyl)-62- mghane-

met hanesul fsﬁm(ﬂ)@%&hﬁ?d% - )N@iqh‘ﬁh’hﬂol@(@ﬁl@')e (Gl4.1) An anal ogous reaction
to that describ I n examp GlL.1, but starting with F14.1 gave Gl4.1 in

61% yi el d. WD 03/087026 PCT/ EPO3/ 03969 -91- Ms: M= 569 (APl +), 567 (API-)
Exanps e GlArlardogods Beadii6m k® kit Aektyibed Xty phmple )G B-but starting with F14.2
( 3- benzyl OXgX&ﬁGM.f%&%%@Pﬁ'.) -5- (2- et hane-

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 G1.1, but starting with F14.3
gave G14.3 in 80% yield.

MS: M =599 (API+), 597 (API-)
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-)



sul fonyl pyri mdin-4-yl)-NHimdazole (Gl4.2) 5 An anal ogous reaction to
that described in exanple GL.1, but starting with F14.2 gave Gl4.2 in 84%
yi el d. MSvoMBmsH8O (API+), 583 (API-) Exanple Gl4.3 2-  PCT/EP03/03969

(2, 6-di chl or o- 4- hydr oxynet hyl phenyl ) -4- (3-benzyl oxy-4-fluorophenyl)- 5-
(2- 10 et hanesul fonyl -pyrimdin-4-yl)-NHimdazole (Gl4.3) An anal ogous
reaction to that described in exanpl e %t. 1, but starting with F14.3 gave
Gl4.3 in 80%yield. Ms: M= 599 (API+), 597 (API-) Exanple Gl15.1 15
2-(2,6-dichloro . ) - 4- (3- benzyl oxy- 4- net hyl phenyl ) - 5- ( 2-

met hanesul din-4-yl)-NHimdazole (G15.1) Exanple GI15.2

2- (2, 6- di chi(eseedidhloyetidrydpiymetlylghen3l) b (e hérmyloxt-4amethylphesyl)5) (25- ( 2-

nmet hane- s S di-n- 4= vl ) AN ! ? %ﬂ Gl5.2) 20 An anal ogous
reaction t%eﬁ%L@g‘{SAﬁg}e‘ﬁuﬁﬁ 4ei%rrp e : ,g%?sé)t arting wwth F15.2 gave
Gl5.2 in 40%yield. M52 M= 581 (API+), 579 (API-) WO 03/087026

PCT/ EPO3/ 0396/halogBds rda¥8o® k& tHat deitriBed in example G1.1, but starting with F15.3

(2, 6-dichl oro-4-Rydr ox rr,ef hyl phenyl ) - 4- (3-benzyl oxy-4- nethyl phenyl )-5- (2-
net hahesul %‘f?ﬁl-sp%//}nierﬁ EiV‘ﬁ-dAf-yI )-N-H-imdazol e (G15.3) An anal ogous reaction
to that described in exanple Gl.1, but starting with F15.3 5 gave G 15.3

in 61 % yigidy Mo M5 895 ARI%) . 593 (API-) Exanple Gl6.1

Example G16.1
2-(2,6-dichlorophenyl)-4-(3-methylthiophenyl)-5-(2-methanesulfinylpyrimidin-4-
yl)-N-H-imidazole (G16.1)

10 2-(2,6-dichlorophenyl)-4-(3-methylthiophenyl)-5-(2-methanesulfinylpyrimidin-4-
yl)-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 (1mmol) 3-chloroperbenzoic acid in 7 ml 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
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)



2- (2,6-dichlorophenyl) -4- (3 -nethylthiophenyl) - 5-

(2-met hanesul finyl pyrimdin-4- yl)-NHimdazole (Gl6.1) 10

2- (2, 6-diwlwerspkenyl ) - 4- (3- net hyl t hi ophenyl ) - 5- ( 2- net hanesaligPosryddpyri m di n
-4- vi) -Nhydroxy-imdazole (Gl6.1.1) To a solution of 480 ng (1 mmol)
E16.1 in 3 nm dichl oronethane a solutign of 246 ng (| mMmol)

3-chl oroperbenzoic acid in 7 m di chl of‘onet hane was added at 0C and
stirred at this tenperature for 6 hours. After washing w th 5% agueous

sodi um 15 % £2{ bonate and water (each 0C) the organic |ayer was dried
over sodiu & and evaporated to dryness to yield 470 Gl6.1.1
(96% . NB: 242%-dwblorypheayld-4 (ARicetylerphepyl-52emethanesulfonylpyrimidin-4-

(2, 6-di chl ooyl daQseraenyl) -4- (3-methylthiophenyl) - 5-

(2-met hanesul finyl- 20 pyrimdin-4-yl)-NHimdazole (GL6.1) Exanple Gl6.3
2- (2,6-dichl oro-4-hydroxynet hyl phenyl ) -4- (3-nethylthiophenyl)-5- (2-

met hanesul fAnyalgpoik feadtion 4o Yhak -désdribedifl axghgle (C318.blk sWRif3 48 1026

PCT/ EP03/ 03969 5 3-9@&1}3{ e G17.1 2- (2,6-dichlorophenyl)-4-

(3- acdtyl e@Yep‘ﬁénﬁrr)- 2 Y¥3: met hanesul fonyl pyrimdin-4- yi)-NHimdazol e
(Gl7.1) An anal ogous reaction to that described in exanple GL.1, but
starting W%Qé@g“ Aél_g)ave Gl7.1 in 98%vyield. Ms: M= 469 (APlI+) Exanple
G 17.2 2- , 6- di chl'or 0-4- hydr oxyphenyl ) -4- (3-acetyl enyl phenyl ) - 5-

(2-met hanesul fonyl - pyrimdin-4-yl)-NHimdazole (G17.1) 10 Exanple Gl7.3

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+)



2- (2,6-dichl oro-4-hydroxynet hyl phenyl )-4- (3-acetyl enyl phenyl)-5- (2-

nmet hanesul fonyl -pyrimdi n-4-yl)-N-Himdazole (GL7.1) H Synthesis of the
"2, 6-di chworoepsmey| - N-H-i mi dazol e am nopyri m di nes" 15 Erammpe3/bsote 1.1 2-
(2, 6-di chl orophenyl) -4- (3-bronophenyl) - 5- (2- [ 3- hydroxypropyl am no]
pyrimdin-4-yl)-NHimdazole (HL.1.1) 52.4 ng (0.10 nmml) GlL.1 and 120.2
mg (1.60 nmol) 3-am no-I -propanol were? heated to 110C for 60 ninutes.
Purification by preparative scale HPLC Ms on RP 20 18

(et hanol - Xter-q& g'ent) yielded 35.5 ng (68% H1.1.1. M5: M= 520 (APl +)
Exampl e H 1= =2, 6-di chl or ophenyl ) - 4- ( 3- br onophenyl ) -5-(2- [2-

hydr oxyet hyH@s6-dichlopyphienylgH4n(34brpimophienl)-fi(@d3ol e (H1. 1.2) 25 An anal ogous
reaction t i i 1 e o tarting with 2-

ani noet hang?&g‘%%?'ggﬁ.Hll'!.hgg?pr?}'ﬁ%%?g}ll)gw%wég'“él\ﬁzgﬁggé’sl(%l +) D 03/ 087026
PCT/ EPO3/ 03969 -94- Exanple H1.1.3

2- (2, 6-di chlos QY lrdacfon 3o Rhan@Rbesid! th- Sampte HI:1. /Bl QYO Rthagri no]

pyr i dln-4-t% -N- H-i.m dazol e &¥ﬁ &.%% A aqalogous reaction to that

descri bed i i PRiieprapane ggvs HiLAini8A¢ XiF'th 3- 5 met hoxy- 1- ani nopr opane
gave H1.1.3 in 83%yield. M5 M= 534 (API+) Example H1.1. 4

2-(2, 6-di chlaropl I - (3-bronophenyl)-5-(2- [2- nethoxyet hyl am no]
pyrinidin-@ggpg-Qg%XA%¥+azole (HL1.1.4) 10 An anal ogous reaction to that
described in exanple H1.1.1, but starting with 2-

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 dihydroxypropylamino]-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-yl)-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+)



met hoxy- 1- am noet hane gave H1.1.4 in 69%yield. M52 M= 520 (APl +) Exanple
H1.1.5 (rac)-2- (2,6-dichlorophenyl)-4-(3-bronmophenyl)-5- (2- [2,3 15

di hydr oxywoapbans no] - pyri m di n-4-yl)-NH i m dazol e (Hl. 1P8)r/ekRo3/esvad ogous
reaction to that described in exanple Hl1.1.1, but starting with (rac)-

2, 3-di hydr oxypropyl am ne gave H1.1.5 in 74%yield. M5: M= 536 (API+)
Exanple HL. 1.6 20 (R)-2-(2, 6-di chl oro‘pﬂ?e‘nyl ) - 4- ( 3- bronophenyl )-5-(2-[2, 3-
di hydr oxypropyl am no] - pyri mdi n-4-yl)-N-Himdazole (HL. 1. 6) An anal ogous
reaction tg_tha ribed in exanple H1.1.1, but starting with (R)-

2, 3-di hydr aim ne gave HL.1.6 in 84%yield. M52 M= 536 (API+) WO
03/ 087026 K§)T2-ER63NidEa®Phendb4-(Bbaompbphddyl)1s- Vz () 2-

(2,6-dichlg ﬂgg? enyh N

di hydr oxypro &%y%ﬁy‘ip‘?{“?’%?’gﬂmm W))NEE g{zlgﬁ{iszHl 1.7) An anal ogous

reaction to that described in exanple HL.1. 1 but starting with (S)-
2, 3- di hydr Xy i{aipplid Ral€ord &Y thakilestriBed Th Z)é'a%pﬂé Bl1d. 1, ¥at stdrtngdwRh (82 +)

Exanpl e H 2- di.chl or 3- brom)phenyl) 5-(2- [2-N
nmor ph%l i noétz'h dwvéfm’g'f*wwgﬂ“}ﬁﬁﬂffﬁ#c{w e (H1.1.7) 10 An anal ogous
reaction to that described in exanple Hl. 1.1, but starting with N (2-

am noet hyl h ve HL.1.8 in 85%yi eId m p. 104-108C. Ms: M= 575
(ESI +), )—\E’%'}\g Cﬁég'{ﬁ)pﬂf?)

Example H1.1.8
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;): 6 = 2.4-2.7 (m, 6 H, CH;N), 3.61 (q, 2H, CH,NH),
3.70 (t, 4H, OCH,), 5.67 (br, 1H, NH), 6.67 (d, 1H, 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, CDCl5): & = 1.79 (quintett, 2H, C-CH,-C), 2.4-2.6 (m, 6 H,
CH,N), 3.51 (g, 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).




"H-NWR (250 MHz, CDC13) S =2.4-2.7 (m 6 H CH2N), 3.61 (g, 2H, CH2NH),
3.70 (t, 4H, OCH2), 5.67 (br, 1H, NH), 6.67 (d, 1H 5-H pyrimdine),
7.2-7.6 (wpo3p§70ded, Ar-H), 7.64 (d, 1H, Ar-H), 7.90 (t, 1IHCT/EP03/03969

2- H br onophenyl), 8.17 (d, 1H, 6-H pyrimdine), 10.6 (br, 1H, NH). Exanple
H1 1.9 2-(2,6-dichlorophenyl)-4- (3-bronophenyl)-5-(2- [3-N

nor phol i nopropyl] pyrimdin-4-yl)-N H-96m dazol e (H1.1.8) 20 An anal ogous
reaction to that described in exanple Hl.1.1, but starting with N-(3-

am nopr opyl morp ng gave H1.1.9 in 89%yvyield, mp. 102-105C. Ms: M = 589
(ESI+), M= =F. 'H NVR (250 MHz, CDC13)1 S=1.79 (quintett, 2H,

C- CH2-O), 2-@,@dishlonpplenid)-4-GHadinophesyl)-6¢(2-(3HIN-Oethylpiperazind-(t, 4H, OCH2),

766 (a, 1 PR lgmip gt fop Satel Qe ARG 715 (o

6-Hpyrimdine), 10.5 (br, 1H NH). WD 03/087026 PCT/ EP03/ 03969 - 96-
Exanpl e Hl.Al dfhlagoul 2eabridh £0Whet @RS ih-ckaknd tet}qpmpbwérimémﬁ% 1-83-

(1 22 10) pkﬁ%ﬁéfpﬁ&éé&s&ﬁfm Hebrinesmph e B AT 11 but

starting with 1- (3 5 am nopropyl) 4- et hyl pi perazine gave H1.1.10 in 73%

yi el d, mpb{é% Jﬁgﬁ%ﬁ/ﬁ ﬁo@ SI+) M= 600 (ESI-). 'H NWVR (250 Mz,

CDC13) b = g - 2.24 (NCH3), 2.3- 2.7 (m 10H,
CH2N), 3.49 (g, 2H, CH2NH), 5.92 (br, 1H NH), 6.74 (d, 1H, 5-H

pyrim di ne)y 250 N1y éb’ChﬁrS-H)l 797(q§§1tétg’2}-11|d} cﬁ" LH%)Q 24 (ﬁ%m 2.3H 2-H
10 bronophén 8 rizm di ne A .. Exanple H
1111 20 2 @ni idl%ﬁgll@fll oo BYaNIACL Ak 385 Sl Plmalh il g B

pyrlmldlne), 7.2-7.6 (m, 4H, Ar-H), 7.66 (d, 1H, Ar-H), 7.89 (t, 1H, 2-H-
10 bromophenyl), 8.14 (d, 1H, 6-H-pyrimidine), 10.4 (br, 1H, NH).

Example 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 (80umol) 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 HCI 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+)



but oxycar bonyl propyl am no] -pyrimdin-4-yl)-NHimdazole (HL. 1.11) An
anal ogous reaction to that described in exanple Hl. 1.1, but starting with
tert- 15 wotogls72@m nobutyrate gave HL.1.11 in 25%yi el d. PRBIEPN/639694

(APl +) Exanple H 1.1..12 2- (2,6-dichlorophenyl)-4- (3-bronophenyl)-5- (2-
[ 3- carboxypropyl am no] pyrimdin-4- {;47) -N-Himdazole (H1.1.12) 20 To 50
nmg (80npl) HL.1.11 was added 1 m of &’solution of 1.96 g KOHin 2.5 ni
water and 5 ml ethanol and the m xture was heated to 110C for 4 h. The

al cohol V\@ éﬁfgﬂfﬂland the precipitate was solved in water and

concent ate added until pH 1 was reached. After extraction with
di chl or one2h@sfedichloroddwdrexypheyd)-4d-dremaphanal)ett (2-63-dr yness and t he

resi due wa b ; j K. en1RP 18

(et hanol ag?ﬁw%ﬁogz}ag{ﬁtﬁ)ppgﬁgmg‘gn%cﬂn%%%?‘I’}gimlﬁéﬁZ \}veﬁre returned. Ms: M=
548 (APl +) WD 03/087026 PCT/EP03/03969 -97- Exanple H1.2.1

2- (2, 6- di ciirosmxtogolly ehactyrptiethat Hestribet fr exampheHY)1)1; but {tdrtirg3rith G1.2

hydr o ypropxleglgigg]. ‘8&’”- adi n-4-yl)-N-Himdazole (HL. 2.1) An anal ogous
react?on t & ¥Hat?ddBPTWAA%Y n exanple H1.1.1, but starting with GL.2 5
gave H1.2.1 in 76%yield. M5 M= 536 (API+) Exanple HL.2.2

2-(2,6-dic @ —: phenyl) - 4- ( 3- bronophenyl )-5-(2- [2-

hydr oxyet h erl\?ng?l-agg??%?lydi n-4-yl)-N-Himdazole (HL. 2.2) 10 An anal ogous
reaction to that described in exanple H1.1.1, but starting with GL.2 and
2- am noet harempRaye2bll. 2.2 in 78% yi el d.

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% vyield.

MS: M =536 (API+)



M5: M= 522 (APl +) Exanple H1.2.3 2- (2,6-dichloro-4-hydroxyphenyl) -4-
(3-bromophenyl) -5- (2- [ 3- 15

met hoxyprwpyBasion®] - pyri m di n-4-yl)-N-Hi m dazol e (HL. 2. 3pCAEPaneiv6eyOUS
reaction to that described in exanple H1.1.1, but starting with GL.2 and
3- met hoxy- 1- am nopropane gave H1.2.3 in 84%yield. M5: M= 550 (API+)
Exanpl e H1.2.4 20 -98 -

2- (2, 6-di chl or o- 4- hydr oxyphenyl ) - 4- ( 3- br onophenyl ) - 5- ( 2-[ 2-

met hoxyet h? am p&!ﬂ géri m di n-4-yl)-N-Himdazol e (HL. 2. 4) An anal ogous
reaction t 'Stribed in exanple H1.1.1, but starting with GL.2 and
2- met hoxy- Kraxdri2r(@est &iahbrtg&dwdrmhmyilh4 -5HremephknyNs-(M 253536 (APl +) WO

(3, oo aven PRI bR SRy, [, o

di hydr oxypropyl - am no] pyr| m di n-4-yl)-NHimdazole (HL.2.5) An anal ogous
reaction tgxﬂhgaﬂogé%%a'c{il@ﬁl td tha¥edtBb&d Hlexhmble Hllgl ISlbﬁlf gﬂaft Névwfﬂhgﬁvjz 2 5 and
(rac)s2. 3 dYarIRPERRIGam SEnEate f fn 3.4 5 @ tlae! & M M = 552 (A1)
2- (2, 6-di chl or o- 4- hydr oxynet hyl phenyl ) - 4- (3- br omophenyl ) - 5- (2- [ 3-
hydroxyprorM I\;}m %3]( !'IJBfn din-4-yl)-N-Himdazole (H1.3.1) 10 An anal ogous
reaction ‘hat déscribed in exanple Hl.1.1, but starting with GL.3 gave
H1.3.1 in 58%yield. M5 M= 550 (APl +) Exanple HL.3.2

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.

MS: M = 564 (API+)



2- (2,6-dichloro-4-hydroxynet hyl phenyl) -4- (3-bronmophenyl) - 5- (2- |

2- hydroxy- 15 ethylam no] pyrimdin-4-yl)-NHimdazole (HL. 3.2) An

anal ogouswpaaosgioen to that described in exanple Hl. 1.1, bweCcTatPasoiong W th
Gl.3 and 2-am noethanol gave H1.3.2 in 60%yield. M5 M= 536 (API+)
Example H1.3.3 20 99
2- (2, 6-di chl or o- 4- hydr oxynet hyl phenyl)~4- ( 3- br onophenyl ) - 5-(2-[ 3-

met hoxypr opyl - am no] pyri m di n-4-yl)-NHimdazole (HL.3.3) An anal ogous

reaction t%xm?fe}qlpgg‘rl bed in exarrpl e HL. 1.1, but startl ng with GL.3 and
3- et hoxy- - ropane gave H1.3.3 in 55%vyield. 81 (APl +) WO
GEIilgglU 2-me

03/ 087026 PR drydroxymethylphasyh-44(3 brqxnczzhenyl) -(2- oxy-

(2, 6-di chl e iAniRVIER ﬁﬂlﬂﬁ{-hl)yl)plhqwﬁﬂdazére(fﬁ :3)onophenyl ) -5- (2-

2- met hoxy- et hyl am no] pyrimdin-4-yl)-NHimdazole (HL. 3.4) An anal ogous
reaction to that described in exanple H1.1.1, but starting wwth GL.3 5 and
2- met hoxy- Mﬁdﬁg@hh%&éﬁ@&t&thlalﬁd&cﬂbédﬁin%&mpleemi 1.1\VBut dhrting5atk GPI3+)

Exanpl e HL. 3 0

2-(2.%- di chAP émﬁthﬁ"’arlé@f‘r%‘?ﬂarfepﬁ% R4 3% S opheny ) - 5- (2- [2, 3-

di hydr oxypr opyl am no] -pyr| m di n-4-yl)-N-Himdazole (HL. 3.5) 10 Exanple
HL. 4.1 2- (45 qdegg@I - (2-nmet hoxy- et hoxynet hoxy) net hyl phenyl ) -4- (3-
br onophenyl) - 5- ( 2- [3 hydroxypropyl am no] pyrimdin-4-yl)-NHimdazol e
(H1.4.1) An anal ogous reaction to that described in exanple HL. 1.1, but
starting V\/iﬁ(&n%.ﬂl,3$5 gave H1.4.1 in 62%yi el d.

2-(2,6-dichlorq-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+)



M5: M= 622 (APl +) Exanple Hl.4.2 2- (2,6-dichloro-4-

(2- met hoxy- et hoxynet hoxy) net hyl phenyl ) -4- (3- bronophenyl)-5- (2-

[ 2- hydr oxwetobygs7aéri no] pyrimdin-4-yl)-NHimdazole 20 @HI/EPIR)3969

An- anal ogous reaction to that described in exanple Hl.1.1, but starting
with GlL.4 and 2-am noethanol gave H1.4.2 in 18%yield. M5 M= 608 (API+)
WO 03/ 087026 PCT/ EPO3/ 03969 -100- Exé%re Hl1.4.3 2- (2,6-dichloro-4-

(2- met hoxy- et hoxymet hoxy) net hyl phenyl ) -4- (3- bronophenyl)-5-(2-

[ 3- met hoxy-ﬁggaell_al{n;lgo] pyrimdin-4-yl)-NHimdazole (HL.4.3) 5 An

anal ogous TO that described in exanple H1.1.1, but starting with
Gl. 4 and 2-@sfi-ticklpra-4¢Rimetheupethoxgmethor)mettylphenybod§3-el d. MS: M = 636

(AP +)  Exapping 45-f2-£3-methoxy-propylami imidin-4-yl)-N-H-imidazol
(2, 6-di chl ot o- 41’%2"}'% ﬁzof(yfneet P A Pyt I A gl

br onophenylJ1st3)2- [ 2- net hoxy- et hyl ani no] pyri ni di n-4-yl ) - Nt H i ni dazol e
(H1.4.4) An anal ogous reaction to that described in exanple HL. 1.1, but

starting with .4 and.2- h - 1- am noet han v 4.4 in 4% yi el d.
VB NP o 6o AR aafapus s b fha® s &l Semp Hi drl Gpbatting with G104

( 2- met hoxy -aat Bexytiekhdxaynipbprophine gave Hi-43 oniBdhegrld.) - 5- ( 2-

[ 2, 3-di hydroxypropyl -am no] pyrimdin-4-yl)-NHimdazole (H .4.5) An
anal ogous reaction to that described in exanple HL. 1.1, but starting with
Gl. 4 MS: M =636 (API+)

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
(H1.44)

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 Example H1.4.5
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+)



and (rac)-2, 3-di hydroxypropyl am ne gave H1.4.5 in 25%vyield. 20 M5: M = 638
(APl +) Exanple H2.1.1 2- (2,6-dichlorophenyl) -4- (3-iodophenyl) - 5- (2-

[ 3- hydrwoypnemgé am no] pyrimdin-4-yl)-NHimdazol e ( HPCI/EPD3/£8969

anal ogous reaction to that described in exanple HL. 1.1, but starting with
&.1 25 gave H2.1.1 in 52%yield. M5 1\/I— 566 (APl +) VO 03/ 087026

PCT/ EPO3/ 03969 -101- Exanple H2.1.2" 10

2- (2, 6-di chl orophenyl ) - 4- (3-i odophenyl ) - 5- (2- [2-hydroxyet hyl am no]

pyrim di n- gd- vij-fh fhi M dazole (H2.1.2) An anal ogous reaction to that
descri bed H1.1.1, but starting with 1 5 and 2-am noet hanol
gave H2. 1. 2-@i-digbloyorhenyl)¥ef3-indeplsmyl)( L»thy@emh ampnojpwimidin-

2-(2,6-di Cl&lﬂ{ﬂpﬁqwhauﬂe‘(}(ﬁl bpdophenyl ) -5-(2- [3- methoxypropyl ani no]
pyrimdin-4-yl)-NHimdazole (H2.1.3) 10 Exanple H2.1.4 2-

(2, 6-di chl or ophenyl ) -4-(3-i odophenyl )-5-(2- [2-nethoxyethyl am no]
pyrim di n- Aéa-aﬂa)ogNuHrdaml@iﬁf(Dﬂﬁt d&riBeddin dxdaipbd H1H2L, bubstarting with G2.1

él 5“2/ o%ﬁ%@??éﬁ?’%{}%@ég gq%g?’%\ﬁ‘?@. m(gazg)ize (hg 1.5) An anal ogous

reaction to that described in exanple H1.1.1, but starting wth G.1 and
2, 3-di hydrg)fgmg@gzqmpp_p) gave H2.1.5 in 58% yi eld. M5 M= 582 (API+)

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-yl)-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% yield.

MS: M = 582 (API+)
Example H2.2.1
20 2-(2,6-dichloro-4-hydroxyphenyl)-4-(3-iodophenyl)-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+)



Exanple H2.2.1 20 2-(2, 6-di chl oro-4-hydroxyphenyl)-4-(3-i odophenyl ) -5-( 2-

[ 3- hydroxypropylam no] -pyrimdin-4-yl)-NHimdazole (H2.2.1) An

anal ogouswpaaogioon to that described in exanple Hl. 1.1, bw®CTstPas/oiong W th
&R.2 gave H2.2.1 in 49%yvyield. Ms: M = 582 (APl +) WD 03/087026

PCT/ EPO3/ 03969 - 102 Exanple H2.2.2 (2, 6-di chl or o- 4- hydr oxyphenyl ) - 4-
(3-i odophenyl)-5- (2- [2-hydroxyet hyl'éﬂ@ no] - pyrimdin-4-yl)-NHimdazol e
(H2.2.2) An anal ogous reaction to that described in exanple H1. 1.1, but
starting \MEth 5. and 2-am noet hanol gave H2.2.2 in 49%yield. M5 M=
568 (API +) 2.2.3

(2. b ci B arsodklbyet-myiphpisbyli-(3 iodupbpind i (-8-bydexyebylaminol-

met hoxypr opyl:anh.no gy H-i m dazole (H2.2.3) 10 An anal ogous
reaction tgﬁlﬁmfl&‘l %mdﬁldﬁzéﬁydh H1.1.1, but starting with &.2 and

3- et hoxy- | - am nopr opane gave H2.2.3 in 61%yield. M5 M= 596 (API+)
Exanmpl e H2.a2 ghabsg oﬁ?re@cﬁurpw @xapdékcmamxaﬁ@&@wmﬂ blBsthemepiangby- 5- (2-

[2- 15 netho ethya n py. N-I—I-lmdazole(H 2.4) An
anal oyous Pﬁgét"in&‘ﬁof a Cﬁ&t‘ &‘i%%#.%éa/ﬁﬁd xanple HL. 1.1, but starting with
&.2 and 2-net hoxy-|-am noet hane gave H2.2.4 in 52% yi eld. M5: M= 582

(APl +) ) 4 Cm}\g %ﬁjé?bésphenyn 4- (3-i odophenyl )-5-(2-[2, 3-

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 (API+)

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+)



di hydr oxypropyl am no] - pyri m di n-4-yl)-N-Himdazole (H2.2.5) An anal ogous
reaction to that described in exanple Hl1. 1.1, but starting wwth Q.2 and
2, 3-di hydwooppsmpy| ami ne gave H2.2.5 in 39%yield. M5: M PCTaP0§/860b%) WO
03/087026 PCT/ EP0O3/03969 -103- Exanmple H2.3.1

2- (2, 6-di chl oro- 4- hydr oxynet hyl phenyl ) - 4- (3-i odophenyl ) -5-(2- [3-

hydr oxypr opyl - am no] pyri m di n-4-yl )-'ﬂlw—lii m dazol e (H2.3.1) An anal ogous
reaction to that described in exanple HL.1.1, but starting with Q.3 5
gave H2. 3. ]Exlarrrl1 ?’Afoi/ﬂ).‘.ilel d. M5 M= 596 (APl +) Exanple H2.3.2 2-

(2, 6-dichl om—le-lzg:crxypheny ) - 4- (3-iodophenyl)-5-(2- [2-hydroxyethyl am no]
- pyri i di 2-@6dix thﬁdd@?z’m%hﬂPh@M)Zé-(&@d)f;nLM'é@é{ﬁ%- reaction to that
descri bed i Shido13vrifidin S A8 -N-Aintdi o131 83.1and  2- ani noet hanol
gave . 3. STARERIpTT-aiin I gisilin 5§EN(FA!%| +) E%lrrpl V.33

(2, 6-di chl oro-4- hydr oxyphenyl ) - 4- (3-i1 odophenyl )-5-(2- [3 15

met hoxypr oy atildgelis radyfibrTtdlthat desetibed\Nmxaffiptiaol16l, bR st3rtdg Wich @énal ogous

reaction to t esgribed.in exanple HL. 1.1, but starting with G2.3 and
3- met hoxy- ﬁf‘%‘nhﬁ%w-égrl{}ééﬁ"e”lggve H2.3.3 in 35%yield. Ms: M= 610 (API+)

Example H2.3.4 20

2-(2,6-dic @~ phenyl) - 4-(3-i odophenyl ) -5-(2-[ 2-
nmet hoxyet h §n1\]2n3§] Xég#?ﬁ?m n-4-yl)-NHimdazole (H2.3.4) An anal ogous
reaction to that described in exanple H1.1.1, but starting with G2.3

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% yield.

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% vyield.

MS: M =596 (API+)



and 2-net hoxy- 1- am noet hane gave H2.3.4 in 20%yield. M5 M= 596 (APl +) WO
03/ 087026 PCT/ EP03/03969 -104- Example H2.3.5 2-

(2, 6-di chworendrobydr oxyphenyl ) -4- (3-i odophenyl)-5- (2- [ 2C3/EP03/03969

di hydr oxypropyl am no] - pyri m di n-4-yl)-NHimdazole (H2.3.5) An anal ogous
reaction to that described in exanple H1.1.1, but starting wwth G.3 5 and
2, 3-di hydr oxypr opyl ami ne gave H2.3.5-1P#27% yield. Ms: M= 612 (APl +)
Exanple H3.1.1 2- (2,6-dichlorophenyl)-4- (3-chlorophenyl) -5- (2- [ 3-
hydroxyprogxlaa ggl;Eyrinidin-4-y|)-N—H—inidazoIe (H3.1.1) 10 Exanple
H3.1.2 2- -ophenyl ) - 4- (3-chl orophenyl)-5-(2- [2-

hydr oxyet h)’ll-(a[ﬁ-dlloﬂlloml-l4-ih}’ﬂtﬁxyphemﬂ))-4 K8- H)dolp‘hdﬁdbﬁdl( Bj3-1.2) Exanple H3.1.3

ﬁegﬁogygigpy} ﬁﬁﬁ%lyga é%bﬁ§ﬁl dgm' 1CP%%$§?3) Exanple H3.1.4

2- (2, 6-di chl orophenyl ) - 4 (3 chlorophenyl) 5-(2- [2- nethoxyet hyl am no]

pyrim din- Aﬂirkldﬁ'obk i‘é&@&?@ @al fBcrlbd) in SRR IQI 3. gu@st@x@m with G2.3
(rac)-2-(2, -dlﬁgg enyl ) -4-(3-chl arophenyl)) ( glhydroxypropyl-
am no] pyr PRE i Yéfpmwl?rﬁirﬁagszé%%nf% éséarrm e H3 1.6 (R

-2-(2, 6-di chl orophenyl)-4- (3-chlorophenyl)-5- (2- [2, 3-
dihydroxyp&ag&hg@la?kpﬁ%rinidin-4-y|)-N—H—inidazoIe (H3.1.6)

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+)



25 An anal ogous reaction to that described in exanple Hl. 1.1, but starting
wth G3.1 and (R) -2, 3-di hydroxypropylam ne gave H3.1.6 in 25%vyield. M5 M
= 492 ( ARNO)3ME003/ 087026 PCT/ EP03/ 03969 - 105 Exanpl e HBCI/EP03/03969
(S)-2-(2, 6-dichlorophenyl)-4- (3-bronophenyl)-5-(2- [2,3-

di hydr oxypropyl am no] -pyrimdin-4-yl)-N-Himdazole (H3.1.7) An anal ogous
reaction to that described in exanpl elffl1.1, but starting with G3.1 5 and
(R -2, 3-di hydroxypropyl amne gave H3. 1.7 in 35%yield. M5 M= 492 (API+)
Exarrpl e H3 2. 6- di chl or o- 4- hydr oxyphenyl ) - 4- (3-chl or ophenyl )-5-(2- [
3- hydroxy C-mé] -pyrinmidin-4-yl)-N-Hinmidazole (H3.2.1) 10 Exanple
H3.2.2 2- (9)-B-{2lsahihioroperyy)sd-¢pporaoyhenyl)- 5(emm or ophenyl ) -5-(2- [2-

gy?rzogyg;t Qﬁfhd'r on’ﬁ']pﬁg r%r{l(nyp?wgmﬁ&%f'%m' or op eny Ij)i?é% 22 [Ei(aggl ° .23

rrethoxypropyl am no]-pyrimdin-4-yl)-NHimdazole (H3.2.3) Exanple H3.2.4

2-(2, 6- di 1 |
ma'g hoxye![ (f:ly g{{]ﬁ% §LH¥ fgagﬂ(dfpa)eﬂmﬂ destri Se%i' ﬁfdx‘aﬁ@mﬁw 1%_‘3@' stfu%fng[vagx ngﬁé B 25

|n- -y) |mdazoe
20 (r&c) - 22p9 (B)- c‘ﬁgﬁ;{f %fawpgﬁ\éﬁﬁ?)l 4n(3§/‘b>ﬂ?lér ophenyl) 5-(2-[2, 3-
di hydr oxypropyl -am no] pyri m din-4-yl)-N-Him dazole (H3.2.5) Exanple

I;f}. 3.1 2- ﬁ%@ﬁ}l(%ﬁ;ﬁ' hydr oxynmet hyl phenyl ) -4- (3-chl orophenyl)-5- (2- [

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 (H3.2.3)

Example H3.2.4
2-(2,6-dichloro-4-hydroxyphenyl)-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-
dihydroxypropyl-amino]pyrimidin-4-yl)-N-H-imidazole (H3.2.5)

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)



hydr oxypr opyl am no] pyrimdin-4-yl)-N-Himdazole (H3.3.1) 25 Exanple

H3. 3.2 2-(2, 6-dichl oro-4-hydroxynet hyl phenyl)-4-(3-chl orophenyl)-5-(2-]2-
hydr oxyetwploansmeq pyrim din-4-yl)-NHimdazole (H3.3.2) PODEP8S/ENBED26
PCT/ EPO3/ 03969 -106- Exanple H3.3.3 2-(2, 6-dichl oro-4-hydroxynet hyl

phenyl ) -4-(3-chl orophenyl)-5-(2-[3- methoxypropyl am no]

pyrimdin-4-yl)-N Hinidazole (H3.3.3106Example H3.3.4 5

2- (2, 6-di chl oro- 4- hydr oxynet hyl phenyl)-4-(3-chl orophenyl)-5-(2- [2-

met hoxyet hy] am ol_‘ g%ri m din-4-yl)-N-Himdazole (H3.3.4) Exanple H3.3.5
(rac) - 2- (2, 552HPck HP9- 4- hydr oxynet hyl phenyl)-4-(3-chl or ophenyl)-5-(2-

[ 2, 3- di hydr@erfichloyd-4chyidaadymyethyliptienyl#4y(BJchidréphemybefz(2-63-( H3. 1. 5) 10
Exanpl e H3. - ' Q-4+ hydr.

phenyl ) - 4- et@ﬂ%@‘%@%@’ﬁ%gﬂg?%}@f g"@ RUATRHRABIH3.5.3)

di hydr oxypr opyl -am no] pyri m di n-4-yl)-N-Him dazole (H3.3.6) An anal ogous
reaction tq;xg]%jegggqri bed in exanple Hl. 1.1, but starti ng wwth G3.1 and

R -2,3-dih I 6 SfV M5: M = 522
R 2 O RSO TS o) 3 ool s 2

(S)-2-(2, 6&@8&;@&@1&&»@5@&% iyl PN el dadoleIHBLI04OPhenyl ) - 5- (2- [2, 3-
di hydr oxypr opyl am no] -pyrimdin-4-yl)-NHim dazole (H3.3.7) An anal ogous
reaction to that described in exanple HL.1.1, but starting with G3.3 20
and (R) -2, Exdmpledddpr opyl ami ne gave H3.3.7 in 40%vyield. Ms: M= 522
(APl +) EXe(%‘)-@-(li‘fb-&icﬂ'loro-&hydroxymethyl phenyl)-4-(3-chlorophenyl)-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+)

Example H3.3.7
(S)-2-(2,6-dichloro-4-hydroxymethylphenyl)-4-(3-bromophenyl)-5-(2-[2,3-
dihydroxypropylamino]-pyrimidin-4-yl)-N-H-imidazole (H3.3.7)

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 H1.1.1, but starting with G4.1
gave H4.1.1 in 72% yield.



2- (2, 6-dichl orophenyl)-4-(3-benzyl oxyphenyl)-5-(2- [3- hydroxypropyl am noj
pyrimdin-4-yl)-NHimdazole (H4.1.1) 25 An anal ogous reaction to that
descri bedworsesmopl e HL. 1.1, but starting with 4.1 gave PE4/EP0303959 72%

yi el d. WD 03/087026 PCT/EP03/03969 - 107 Ms: M = 546 (APl +) Exanple
H4.1.2 2-(2,6-dichlorophenyl)-4-(3- biﬁzyl oxyphenyl)-5-(2- [2-

hydr oxyet hyl am no] pyrimdi n-4-yl)-N- 17 dazol e (H4.1.2) 5 An anal ogous
reaction to that described in exanple H1.1.1, but starting with G4.1 and
2-am noeth af‘ﬁlg N?, ]) 21in 64%yield. M5 M= 532 (APl +) Exanple H4.1.3
2- (2, 6-d| O op rg 4- (3 -benzyl oxyphenyl) - 5- (2- [3 10

met hoxypropylamno ] pyrimdin-4-yl) -N-Himdazole (H4.1.3) An anal ogous
reaction tgxgllagfe}g@isgri bed in exanple H1.1.1, but starting with 4.1 and
3- met hoxy- I- anf nopr op ave H4. in 98% yield. M5 M= 560 (API+)
Exanpl e Ha 2126 @5111217‘(13'3831 4C@rllﬁ“6ﬂﬂ§i?}'|e?¥ur (é [Benzyl oxyphenyl ) - 5- ( 2-] 2-

et hoxyet hiydexpethpiing |gifimidint 4 yINN-H-rhidazoke ¢H{.H2) 1. 4) An anal ogous
reaction to that described in exanple Hl.1.1, but starting with G4 1 and
2- met hoxy-1-am noet hane gave H4.1.4 in 83%yield. M5 M= 546 (APl +) 20
Exanpd e H4 Ah. dmalogany readtion ®, thatdeshiilpadoipeaamiple- 1.1 (13bbestaingywith©Ayl ) - 5-

(2- 13- hydyox ¥ BliXbeth 81 4Ne 1Y bTh Bhddylay! ) - N-H- i m dazol e (H4. 1.5)

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 (APL+)

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+)



An anal ogous reaction to that described in exanple Hl1.1.1, but starting
wth (4.1 and (rac)-4-am no-2-butanol gave H4.1.5 in 24%vyield. 25 Ms. M
560 (APl AyoW® 0832087026 PCT/ EP03/ 03969 -108- Exanpl e H4. PCG/EP03/03969
(rac)-2-(2, 6-dichl orophenyl)-4- (3-benzyl oxyphenyl)-5-(2-

[ 2, 3-di hydroxypropyl - am no] pyrimdin-4-yl)-NHimdazole (H4.1.6) An
anal ogous reaction to that descri bed ~ilfA8 exanple H1.1.1, but starting with
.1 5 and (rac)-2, 3-di hydroxypropyl anmine gave H4.1.6 in 62%yield. M5 M
= 562 (API 41-2)x Ef( h% H4.1.7 2- (2,6-dichlorophenyl) -4-

(3-benzylo = 5-@&2- g} 2- (2-di et hyl am noet hyl) - thioethyl am no]
-pyrim di n{(eacyR)2M-dichloraphenyl 4((%enzﬂ9xmhenﬂ)-ér(a+[a@oﬁbydremmpvﬂ-t o that

descri bed i,p: H1 diy At i ith (4.1 and

2-(2-di met ﬁ&‘gﬂ?%gﬁ‘?hﬁ%gﬁ‘;‘/ﬁdg%ﬁﬁ%eﬂ%gﬁm H4.1.7 in 69%yield. M M=
619 (APl +), 617 (API-) Exanple H4.1.8 2- (2,6-dichlorophenyl) -4-

(13- benzyl opyphiRMgbhs réactidrlto thdt désSribéd Rt Sxinpld HOQIIOBYt tartinkSvith G4.1

t hi oe# hyl am ngx]g%)oér i‘ﬁi‘d‘jd'n- 4- ?\{,IL)}A N Hi %iioél.e 6%%1%1 8) An anal ogous

react] on t 3¢ KA -GesBRY WA PP RIS gV 21010 050 Vidfar ting with G4.1  and
2- (3-di met hyl am nopr opyl ) t hi oet hyl ami ne gave H4.1.8 in 63%yield. M5 M=

633 (APl +) %ﬂzﬁﬁgﬁ%lw&aml e H4.1.9 20
rophenyl’) -

2-(2,6-dic - (3-benzyl oxyphenyl ) -5-(2-[ 3-(2-di net hyl am noet hyl)
- thiopropyl am no]-pyrimdin-4-yl)-N-Himdazole (H4.1.9) An anal ogous
reaction tgyhsle geseri bed in exanple HL. 1.1, but starting with G4.1 and
3-(2-di net thyl )t hi i 1.9 % yi .

( e 2¥( Z%rjllicO%rop%e%yl?-lﬁ(%[l?e%)z/)l'lggyp %ngl -%?(Z%-é-dgxﬂeamy?a]hﬁ)n%gﬁlyﬂ-

thioethylamino]-pyrimidin-4-yl)-N-H-imidazole (H4.1.7)

10 An analogous 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 (API+), 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.



M5: M= 633 (APl +), 631 (API-) 25 and

3-(3-di met hyl am nopr opyl )t hi opropyl am ne gave H4.1.10 in 74%yield. WO

03/ 087026wBW3/&M0O8/ 03969 -109- MS: M = 647 (APl +), 645 (Aer/BPokssaap| e
H4.2.1 2-(2,6-dichloro-4-hydroxyphenyl)-4-(3-benzyl oxyphenyl)-5-(2- [3-
hydr oxypropyl am no] -pyrimdin-4-yl)-N-Himdazole (H4.2.1) 5 An anal ogous
reaction to that described in exanpl alff- 1. 1, but starting with 4.2 gave
H4.2.1 in 51%vyield. M5 M= 562 (APl +) Exanple H4.2.2 2-

(2, 6-dichl )+4-_hydr, h si4- (3-benzyl oxyphenyl)-5- (2- [2- 10

hydr oxyet h%#ﬁ&yﬁé{‘/?l}/ ﬁ%@?l | )-N-Himdazole (H4.2.2) An anal ogous
reaction to that described in exanple Hl1. 1.1, but starting wwth .2 and
2- am noet hgpeh Raye£2¥. 2.2 in 50%yield. Ms: M= 548 (APl +) Exanple H4.2.3
15 2-(2, G-WFWTh dr.oxyphenyl ) - 4- ( 3- benzyl o enyl)-5-(2-]3-

met hoxypr oﬁ%ﬂa%ﬁfﬂé{%?ﬁ\yﬁf‘d‘iyﬁhm }-4-(kbepzyiaxyel G}Yﬁ%{&t?% .3) An anal ogous
reaction t Gydhaypépshiiheldpyrimpiaap/l PN -ilnidazou(H42.8y ting with G4.2 and
3- et hoxy- | - am nopr opane gave H4.2.3 in 53%yield. M5s: M= 576 (APl +) 20
Example H4.2.4 2- (2, 6-dichloro-4-hydroxyphenyl) -4- (3 -benzyl oxyphenyl) -
5- (25 [ 2Amatahgryetdaytianiondipt pescribeddinrexdmple) HN1H, but stazimigevi(iHg42. 4) An
anal ogous r 7k . described in exanple HL1. 1.1, but starting with
.2 and §§@%ggﬁﬁﬁl%ﬁ%et hane gave H4.2.4 in 54%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+)



25 Ms: M= 562 (APl +) WD 03/087026 PCT/EP03/03969 -110- Exanple H4.2.5
(rac) -2- (2,6-dichloro-4-hydroxyphenyl) -4- (3 -benzyl oxyphenyl) - 5- (2-
[ 2,3- diwpdsoswps opyl - am no] pyrim di n-4-yl)-N Him dazol eCcChPo20559 An

anal ogous reaction to that described 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%yield. M5 M
= 578 (APl +) Exarrpl e H4.3.1 2 - (2, -810di chl or 0- 4- hydr oxymet hyl phenyl ) - 4-
(3 -benzyl oxyphenyl) - 5- (2 - [ 3-

hydr oxypr ogﬁl - E gg! Eyri m din-4-yl)-N-Himdazole (H4.3.1) 10 An anal ogous
reaction t £ ribed in exanple H1.1.1, but starting wth 4.3 gave
H4.3.1 in '(ﬂ&’c) y+(eJ6€kthBto-Mhydﬁﬂ:§p]ﬁeQd?l)+4 (3- Exmylﬂxgph&yl%) -2(2{2,3-

hyir oxyet hLR S R AR PRSI A v AR O™ W 0 ogous

reaction to that described in exanple H1.1.1, but starting wth .3 and

2-an1noeth 6 le H4. 3.3
20 2-(2, 6-di 0%1 ghs cg’?%id ﬂn%?%eélt%%gdnﬁ e%plé\m 15135‘15)??5@5&%@%9 (2- 13-

0_
met hokxypr oﬁyflir&ﬁ'} %é}%Ydrﬁicmrﬂpﬂarmewerﬁf*#daf@? F1I4 3.3) An anal ogous
reaction to that described in exanple H1.1.1, but startlng wth 4.3 and

33?8';398)% é@;ﬂ%%ggggé gave H4.3.3 in 76% yi eld. M5: M= 590 (ESI+) WO

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 (ESI+)



- 111 Exanple H4.3.4 2- (2,6-dichloro-4-hydroxynet hyl phenyl) -4-

(3- benzyl oxyphenyl) -5- (2- [ 2-

met hoxyetwgl 03asione] pyri m di n-4-yl)-N-Him dazol e (H4. 3. 4) PAT/EMADIIGDUS
reaction to that described in exanple H1.1.1, but starting with 4.3 5 and
2- met hoxy- 1 - am noet hane gave H4.3.4 |n 7596y|eld M5: M= 576 (ESI+)
Exanpl e H4.3.5 (rac)-2- (2, 6-dichl orolkl hydroxymet hyl phenyl ) - 4-

(3-benzyl oxyphenyl )-5-(2- [2, 3-

di hydr oxypr,0 I- 1 ngl pyrimdin-4-yl)-NHimdazole (H4.3.5) 10 An

anal ogous that described in exanple HlL.1.1, but starting with
&.3 and @F(acﬁ)dﬁhlsrdnﬂydrmmdqﬂ)g}hmwm(3ghm~eyld¢yﬂ1®yl)fﬁ &f%yield. M. M=
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.3 20 2-(2,6-dichloro-4-

xyca§§§ Qgﬁg phenyl) - 4- ( 3- benzyl oxyphenyl ) - 5-
- met EX g?% o]pyrimdin-4-yl)-NHimdazole (H4.4.3) Exanple
(2, 6-di chl oro-4- [nethoxycarbonyl met hoxy]

4- ﬁzﬁalﬂpﬁi}# 9>5yphenyl ) - 5-
E Bzdgém‘fﬂme‘%‘f ¥B’£W%*29H&%/WQW1%%%QWW )35 (2 oo > Bxamle

zyl Oﬂﬂglﬂ%bb&'p}o -amino]pyrimidin-4-yl)-N-H-imidazole (H4.3.5)
, 3-di hy roxyprgﬁgl anlggipyrlnléln 4-yl)-N-Himdazole (H4.4.5)
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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-

(2-[3-methoxypropyl-amino]pyrimidin-4-yl)-N-H-imidazole (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 H4.4.5
2-(2,6-dichloro-4-[methoxycarbonylmethoxy]phenyl)-4-(3-benzyloxyphenyl)-5-
(2-[2,3-dihydroxypropyl-amino] pyrimidin-4-yl)-N-H-imidazole (H4.4.5)



WO 03/ 087026 PCT/ EP03/03969 -112- Exanple H4.5.1 2-(2, 6-dichl oro-4-

(2- hydr oxyet hoxy) phenyl ) - 4- ( 3- benzyl oxyphenyl ) -5-(2- [ 3-

hydr oxyprwpyBasmeéo] pyri m di n-4-yl)-N-Hi m dazol e (H4.5. 1 pCAEPaRBIEYOUS
reaction to that described in exanple Hl1.1, but starting with G4.5 5 gave
HA4.5.1 in 68%yield. M5 M= 606 (APl +), 604 (API-) Exanple H4.5.2
2-(2,6-dichloro-4- (2-hydroxyethoxy) DH yl)-4-(3-benzyl oxyphenyl)-5-(2- [2-
hydr oxyet hyl - am no] pyri m di n-4-yl)-N-Him dazole (H4.5.2) 10 An anal ogous
reaction tq._tha §<iri bed in exanple H1.1.1, but starting wwth &.5 and
2-am noet h H4.5.2 in 72%vyield. M52 M= 592 (APl +), 590 (API-)
Exanpl e H42502%-dicklar®4dR-diydomryethoxy)phimyyd)-d:(§ dehastgyphemyl)-5-(2-[3-

(3-benzyl o B LI NG £ S

met hoxypr oglép{bgﬂ?{ﬂr%f'g;ﬂ%jgﬁﬁgI4)XINNHI-Ii un?lg%zgclﬁ (gI 4(?—&1) 5.3) Exanple H4.5.4
2- (2, 6-dichl oro-4-(2-hydroxyet hoxy) phenyl ) - 4- (3- benzyl oxyphenyl ) -5-(2- [2-
met hoxyet hyr ﬁ{ﬂd’gl@l@&‘éa'tﬂbﬂ it tKiat YedcrlVeltHih Bk stagle| 191.0 HoutSstdkinpxatpGe.sH4. 5.5 20
(rac)-2-(2, 6- gli B ar ég}’ﬁﬁ% hydr oxyet hoxy) phenyl ) - 4- ( 3- benzyl oxyphenyl )-5-(2
- [2,3- di hyaYs #dﬁ???ﬁ ﬂ'o] pyrimdin-4-yl)-NHimdazole (H4.5.5) An

anal ogous reaction to that described in exanple HL. 1.1, but starting with

022 (AP ) BB T ORHIEE R MBI daste (Taga s T M yIeld A M

Example H4.5.2
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-dihydroxypropyl-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+)



Example H4.6.1 2- (2,6-dichloro-4- (2-carboxynethoxy) phenyl) -4-

(3- benzyl oxyphenyl) -5- (2- [ 3-

hydr oxyprwpyBosmao] pyri m di n-4-yl)-NHim dazol e (H4. 6. 1)PCAEPasiadoogous
reaction to that described in exanple Hl1.1, but starting with G4.6 5 gave
H4.6.1 in 31%yield. M5 M= 620 (APl + Example H4.6.2 2- (2, 6-dichloro-4-
(2- car boxymet hoxy) phenyl) -4- (3- beﬁz@? oxyphenyl) - 5- (2- [ 2-

hydr oxyet hyl - am no] pyri m din-4-yl)-NHimdazole (H4.6.2) 10 Exanple H4.6.3
2- (2, 6-di chlora14q464- car boxynet hoxy) phenyl) - 4- (3- benzyl oxyphenyl) -5-(2- [
3- nmet hoxyp‘r‘O‘p?’?a'nﬁ‘rro] yrimdin-4-yl)-NHimdazole (H4.6. 38 Exanpl e

H4. 6.4 2- 2-(2, -d1chloro-4-(%-carboxymethoxy)phenyl)-4-(3-benzyloxyp enyl)-5-(2-[3-

(2, 6- di chl Giy@rdkypropy kR PRE M) thinfidgAbaneghpxyphenyl ) - 5- (2- [ 2-
15 net hoxye?ﬁglfk}'gmpﬁg] pyri ?nﬁéli n-4-4§*lm Him dazg% (&4. 6.4) Exanple H4.6.5
2- (2, 6-dichl oro-4-(2-carboxynet hoxy) phenyl )-4- (3-benzyl oxyphenyl)-5-(2-

[ 2, 3- di hydrDaysdsgy lrestion ad plati desetibed4n yeximpleHH 111 Baz abreing Hitlo Ga)s Exanpl e
Ha. 7. g‘ 20 g%vedHé.ﬁ lin 31%0 yiﬁld . .

(rac)=2-(2°0-di chl'oro-4-{2,2-di met hyl -[1, 3] -di oxol ane- 4-yl net hoxy) phenyl ) -4
-(3- benzyl oxyphenyl)-5- (2- [3-hydroxypropyl am no]

pyri m di n- AV el iapprdazol e (H4.7.1)

(R -2-(2, 6- |'cl\%11IJo%rég:(ﬂg)?2- dinethyl- [ 1, 3]

- di oxol ane- 4-yl met hoxy) phenyl )-4- (3- benzyl oxyphenyl)-5-(2-

[ 3- hydr oxy lei B2 pyrimdin-4-yl)-NHimdazole 25 (H4.7.1.1)
S)-2-(2,6-d.chlorp-4- (2, 2-dinethyl -
E di) 0X ol( ane -Zﬂfdﬁc 'ﬂ‘gf‘ﬁ&’(f) @ﬁé%ﬂﬁﬂ(éy)%%ﬂé}%kg Jhshergryphenyly:5-(2-(2-
[ 3- hydr oxy fydmxiyethiyRadnimy pyrmitdin-d4yl )Ny HNntidazolad@ioé.2) (H4. 7. 1. 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-hydroxypropylamino]pyrimidin-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)



WO 03/ 087026 PCT/ EPO3/03969 -114- Exanple H4.7.2 (rac)-2-(2,6-dichloro-4-
(2,2-dinmethyl- [1,3] -dioxolane-4-yl nmethoxy) phenyl) - 4- (3-
benzyloxwwb&nmsmaé (2- [2- hydroxyethylanlno] pyri m di n- 4- piCr/Ave3sione dazol e
(H4.7.2) 5 (R -2-(2,6-dichloro-4-(2,2-di net hyl -

1, 3] - di oxol ane- 4- yl met hoxy) phenyl ) - 4- ﬁ3 benzyl oxyphenyl ) - 5- ( 2-

[2 hydr oxyet hyl am no] pyrimdin-4-ylJ- M+ i nidazol e (H4.7.2.1)
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[ 2- hydr oxyetfytarnt pyrimdin-4-yl)-NHimdazole 10 (H4.7.2.2) Exanple
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- di oxol ane- 4-yl net hoxy) phenyl ) - 4- ( 3- benzyloxyphenyl) 5-(2-
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1, 3] - di oxobanzsﬂabwhawﬂmmbhmmmﬂ@ﬂnnddpmmﬁdmwpﬂmmuﬁdeme

[ 3- net hoxy yJ am no] pyrimdin-4-yl)-NHimdazole 20 (H4.7.3.2) Exanple
H4.7.4 (rag&lg-é(g 6- di chl or o- 4- (2 2-dimethyl- [1,31

- di oxol ane- 4-yl met hoxy) phenyl ) -4- (3- benzyl oxyphenyl)-5- (2-

EZR) mzt ? gx%?gﬁ%’-'r(]?g]rdg&llor@’af Qilﬂetﬁyuﬂ]%?b&é?kdéi{%eg% Igllrlfgeﬂ“é)l &' g(-@)iphenyl) 4-(
3- benzylo E?Yé???’[’}‘gf!}’—l)( »(2- ZZH‘E&O% in-4-yl)- N '“m ¢

pyri nd di n- 4Hwl7)2.y H-i mi dazol e
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Example H4.7.3
(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)

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)

(S)-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)
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gave H4.8.2.1 in 55 %yield. Ms: M= 636 (API+), 634 (API-)

(R)-2- 42 ? dJ%hlcc)jro -4-(2,2-dimethyl-[1,3]-dioxolane-4-ylmethoxy)phenyl)-4-(3-

pRYPronyarngl pyrimidindeyi}-Na

bRy oy 8.1.2)

rOXY oxy) pheny] ) - 4- (3 ben on phenyl) 5-
phenh EENCRH A2 SA

An

ous ﬁﬁﬁﬁhbl@l{l}mquat descrl bed in exanple Hl.1, but starti ng with

25

gave H4.8.1.1 in 55%yi el d.

(S)-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
(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
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)

An analogous reaction to that described in example H1.1, but starting with G4.8.1
gave H4.8.1.1 in 55% yield.

MS: M = 636 (API+), 634 (API-)



M5: M= 636 (APl +), 634 (API-) WD 03/087026 PCT/EP03/03969 -116- Exanple
H4.8.2 (rac)-2- (2,6-dichloro-4- (2, 3-dihydroxypropoxy)phenyl)-4-
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(2-[2-hydroxyet hyl -am no] pyrimdin-4-yl)-NHimdazole (H4.8.2)

(R -2-(2, 6-di chl oro- 4-

(2, 3-di hydr oxypr opoxy) phenyl ) - 4- ( 3- beh¥t oxyphenyl )-5 5 (2-

[ 2- hydr oxyet hyl -am no] pyrimdin-4-yl)-NHimdazole (H4.8.2.1) An

anal ogous Eeact | ﬁg 22 that described in exanple HL.1, but starting with
.8.1 andX i hanol gave H4.8.1.2 in 46%yield. M5: M= 622 (APl +),
620 (APl -) (£aB)-224262dichlotoc4H(2y8-@dikydroxypropoxy)phenyl)-4-(3-benzyloxyphenyl)-5-

(2. [ 2" hyer S ERRGRR R i RO NRuERa 8, & 5 o)

anal ogous reaction to that described in exanple HL. 1, but starting with

4.8.2 ' )| | ' : 2 (APl +),
G307 At ) RERATEOAGNIRRRY2 Ay dibhofbrpchy)hehffaH FbéheyMErpH 7 522 (AP! +)

e H4. 8.
(rac)2 2-( 2,(%‘I%rhg%oéyﬁhﬂl—'ﬂ{nSJR}FWdebﬁyﬁer‘éM‘ﬂﬂ?@WWﬁﬁ'ps- benzyl oxyphenyl )
-5- (2-[3-nethoxypropyl -am no] pyrimdin-4-yl)-N-Himdazole (H4.8.3) (R)-2-
(2, 6-dichlqgro-4:(2, 3-di hydro o] phenyl ) -4-(3: benzyl ox l,) - 5-

(2-[ 3- met hzﬂﬂd%)@}l% 5%1’-‘:‘%} B@ﬁi‘?ﬁ?ﬁ@ﬁ\% ef‘?’}(]Piiéhﬁd %toﬁt%MEﬁﬁ§§£¥)l An

anal ogous medetantinotthandigavedds8.ii2ied6dnyiddanpl e HL. 1, but starting with
4.8.2 20 and and 3-net hoxy-propylam ne gave H4.8.2.3 in 58%yield. M5 M
= 650 (APl +), 648 (API-) é% -2- (2, 6-dichloro-4-

(2, 3-di hydMph X$Ppheddd (APA=) ( 3- benzyl oxyphenyl ) - 5-
(2-[ 3- et hoxypropyl -am no] pyrimdin-4-yl)-N-Himdazole (H4.8.3.2) An

G183 25 (St i erer RSPV RFAHREY SRRV - s PR g o0

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% vyield.

MS: M = 650 (API+), 648 (API-)

(S)-2-(2,6-dichloro-4-(2,3-dihydroxypropoxy)phenyl)-4-(3-benzyloxyphenyl)-5-
(2-[3-methoxypropyl-amino]pyrimidin-4-yl)-N-H-imidazole (H4.8.3.2)

An analogous reaction to that described in example H1.1, but starting with G4.8.1
25 and and 3-methoxy-propylamine gave H4.8.1.3 in 68% yield.



WD 03/ 087026 PCT/ EPO3/03969 -117- Ms: M= 650 (API+), 648 (API-) Exanple
H4.8.4 (rac)-2- (2,6-dichloro-4- (2, 3-dihydroxypropoxy)phenyl)-4-

( 3- benzylwryplgnyd ) - 5- PCT/EP03/03969
(2-[2-net hoxyet hyl -am no] pyri mdin-4-yl)-NHimdazole (H4.8.4) 5

(R -2-(2, 6-dichl oro-4-(2, 3-di hydr oxypr P})oxy) phenyl ) - 4- (3-benzyl oxyphenyl ) -5
- (2- [2-nethoxyet hyl -am no] pyrim dl‘ﬁ-4'-yl )-N-Himdazole (H4.8.4.1) An
anal ogous reaction to that described in exanple HL. 1, but starting with
A.8.1 ang,2+ket t\h i gave H4.8.1.4in 20%yield. M5s: M= 622
(API +), 62@’—%}@2 ‘{%B%P B U FRERS

(S)-2-(2,6-dichloro-4-(2, 3-di hydroxypr opoxy) phenyl ) - 4- (3- benzyl oxyphenyl ) -5
- (2-[2- reghoxyrtifyg.aam no] pyrim din-4-yl)-N-Himdazole (H4.8.4.2) An

anal ogous reaction fo . that described in ex le HL,1 b startjng with
G185 andeasha (BoritestythAybayArmE PR IPReaY Y 41T henpbopgena) Ns: - M -
622 (APl +) (2-626hetiRlyethyl-ddbirol pyialiiid-g)-N-Hriagiazdld @148.d) chl or o- 4-

(2, 3-di hydr oxypr opoxy) phenyl ) - 4- ( 3- benzyl oxyphenyl ) - 5-

(2-12, 3-di hydr oxyet hyl -am no] pyri m di n-4-yl)-NHim dazole (H4.8.5)

(R) - 5 ( 2, 6{Rl)-24{26¢rdichlox024-82,3dilyydiroxyppoppyphepib iy (3 behzyloxyphenyl)-5-

(3- benzyl oxyph - " a4 I NLH L e

(2-[2, 3-di %gi: g%ljé‘%’ﬁg?’%%nﬁ]’ﬁxfﬁ’ﬁ‘ﬁi4ny-lwy imidagole (HASAT (1. 8.5 1) 20
(S)-2-(2, 6-dichl oro-4-(2, 3-di hydroxypropoxy) phenyl ) - 4- ( 3- benzyl oxyphenyl ) -5
- (2- [2, 3a6h fmtdy; Oﬁy&ta&ydmoa@ihn@&scﬁwd i St Mpflr ML, bt drkrkifh GagoGL81H4. 8. 5. 2)
98‘{‘38“4'&5%5{1 ) ety thilaming gave Ha 8 L4in 200 yibid' © 0o 087025 PCT/EP03/03969

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-yl)-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-yl)-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-benzyloxyphenyl)-5-
(2-[2,3-dihydroxyethyl-amino]pyrimidin-4-yl)-N-H-imidazole (H4.8.5.2)

gave H4.9.1 in 66% yield.

MS: M = 652 (API+)



2- (2, 6- dichloro-4- (dinethylpho shinoyhnethoxy)phenyl) -4- (3 -b

enzyl oxyphenyl) - 5-(2-[3-nethoxypropyl-am no] pyrimdin-4-yl)-NHimdazol e

(H4. 9. 3) whoanploes H4. 9.4 5 PCT/EP03/03969

2- (2, 6-di chl oro-4- (di met hyl phoshi noyl net hoxy) phenyl ) - 4- ( 3- benzyl oxyphenyl ) -

5-(2-[2-net hoxyet hyl -am no] pyri m din-4-yl)-NHim dazole (H4.9.4) Exanple

H4.9.5 2- (2, 6-dichl oro-4- (dinethylpﬁéghinoylnethoxy)phenyl)-4-

(3-benzy|oxypheny|)

5- (2 [ 2, 3- d{ X r,opyl - am no] pyri m di n-4-yl)-N-Him dazole (H4.9.5) 10

Exanpl e H4. 6- di chl or o- 4- net hyl t hi ophenyl ) -4- (3-benzyl oxyphenyl)

- 5- (2- [ 232, &adadhloxg#}éf(dpmtlmlrphndixpmdmnﬂwm}pheﬂl)4M3+bmmldmbnyll-l—l4 10. 1)

anpl e H4. A e

(2, 6-di chll(%r[o ORI PPY Op‘ﬁ‘é’;ﬁﬁr?‘-“ﬂﬁy}?elﬁz%"é‘i@aﬁ ety (2- [2- 15

dr oxyet hyl -am no] pyri m di n-4-yl)-N-Himdazole (H4.10.2) Exanple H4.10.3
(2, 6-di ghhabr-H4.98t hyl t hi ophenyl)-4- (3-benzyl oxyphenyl)-5- (2- [ 3-

e ok DOy L S e iho e, 92817 k0 P ©

2- (2, 6- di cist@r[a-Aethokyerhlhantipb pyyimidih-4-31) Be+H-ymndday ple €H®19)4)5- ( 2- [ 2-

nmet hoxyet hyl - am no] pyri m di n-4-yl)-N-Him dazole (H4.10.4) Exanple H4.10.5
2- (2, 6-dichl oro-4- nethylthlophenyl) 4- (3- benzyl oxyphenyl)-5-(2- [2, 3-

di hydroxyprﬁmﬁp_eﬂiﬂé] pyrimdin-4-yl)-NHim dazol e (H4.10.5) 25 Exanple
H4. 11. 1 2- o((3,60dithiehd- Qf(ﬁlrﬂetﬂ? Hanﬁﬁ &bﬂwxp??.@ 44(3 Heﬁzﬁsﬁéﬂﬁlelﬂ_’ﬁ)’ phenyl ) - 5-

(2- [ 3- hydroxyprop -am no din-4 (z 11.1) WO
03/ 087026 PcEt RPodih ropy. gmno]pyrlmldln- H 1m1dazo H495)

Ex
2-
hy
2-
ne

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-methylthiophenyl)-4-(3-benzyloxyphenyl)-5-(2-[2,3-
dihydroxypropyl-amino]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-yl)-N-H-imidazole (H4.11.1)



An anal ogous reaction to that described in exanple Hl.1, but starting with
.11 gave H4.1 1.1 in 59%yvyield. M5 M= 608 (APl +) Exanple H4.11.2 5

2- (2, 6- diwbloensrde net hanesul fi nyl phenyl ) - 4- ( 3- benzyl oxypheagiBro5e3989 [ 2-

hydr oxyet hyl - am no] -pyrimdin-4-yl)-NH-i m' dazole (H4.11.2) Exanple H4.11.3
2- (2, 6-di chl oro-4- net hanesul fi nyl phenﬁ\é - (3-benzyl oxyphenyl)-5- (2- [3-
met hoxypropyl -am no] -pyrimdin-4-ylY Himdazole (H4.11.3) 10 Exanple
H4.11.4 2-(2, 6-dichl oro-4-net hanesul fi nyl phenyl)-4- (3-benzyl oxyphenyl)-5-

(2- [2- met hoa%? SINAE S WV L TR B B, e%nlp'ltle\ll-f_k I.1, @ug?t%lqm% Wil G ®)

Exanpl e H4

(2, 6-di chl gaee Hdddilhimb@%utidldnyl phenyl ) - 4- (3- benzyl oxyphenyl )-5-(2- [2,3- 15
di hydr oxypropyl -am no] - pyrim din-4-yl)-NHimdazole (H4.11.5) Exanple
H4.12.1 2-

(2, 6- di chl MEM88{ARESUI f onyl phenyl ) - 4- ( 3- benzyl oxyphenyl ) - 5- (2- [ 3-

hydr oxypr opyl - am no] pyri m di n-4-yl)-NHimdazole (H4.12.1) Exanple H4.12.2
20 2-(2, 6- chI r-Q- 4- qet hanesul f onyl phenyl ) - 4- ( 3- benzyl oxyphenyl ) - 5- (2-[ 2-
hydr oxyet h PyEi mdin-4-yl)-N-Himdazole (H4.12.2) Exanple H4.12.3
2- (256-di ak\(lzw-d&cmomemhaethandsﬁhimylghhnylw)(3Abe@3ylbfmhy:hy1)(ﬁg(he[ﬂyI )-5- (2- [3-
nmet hoxypro - am ( 12. 3) 25 Exanple

H4. 12. 4 2- %h%&g}@&i g’%‘g’{"T P%‘é?hé‘r?}e{‘is“gppgrl?ly enyP(ﬁﬁ irh

(3-benzyl oxyphenyl)-5-(2- [2-

met hoxypr og_:xl‘l%ﬁ- Eyehpgri mdin-4-yl)-N-Himdazole (H4.12.4) WO 03/ 087026
PCT/EPO3/ 0 2-(2,6-dichloro-4-methanesulfinylphenyl)-4- (3-benzyloxyphenyl)-5-(2-[3-

methoxypropyl-amino]-pyrimidin-4-yl)-N-H-imidazole (H4.11.3)

10 Example H4.11.4
2-(2,6-dichloro-4-methanesulfinylphenyl)-4-(3-benzyloxyphenyl)-5-(2-[2-
methoxyethyl-amino]-pyrimidin-4-yl)-N-H-imidazole (H4.11.4)

Example 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-benzyloxyphenyl)-5-(2-[2-
hydroxyethyl-amino]pyrimidin-4-yl)-N-H-imidazole (H4.12.2)

Example H4.12.3
2-(2,6-dichloro-4-methanesulfonylphenyl)-4-(3-benzyloxyphenyl)-5-(2-(3-
methoxypropyl-amino]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)




-120- Exanple H4.12.5 2- (2, 6-dichl oro-4-nethanesul f onyl phenyl) - 4-

( 3- benzyl oxyphenyl)-5- (2- [ 2, 3-

di hydr oxywoapgszoasri no] pyri m di n-4-yl)-NHi m dazol e (H4. 12CH)EPEX63YpY €
H4.13.1 5

2- (2, 6-di chl oro- 4- cyanonet hyl oxyphenyl1 - 4-(3- benzyl oxyphenyl ) - 5-(2-[ 3-

hydr oxypr opyl - am no] pyri m di n-4-yl)-Nf1m dazole (H4.13.1) Exanple H4.13.2
2- (2, 6-dichl oro-4-cyanonet hyl ox) phenyl ) -4- (3-benzyl oxyphenyl)-5- (2- [2-
hydr oxyet h)ﬁ - 'e jpygi mdin-4-yl)-NHinmdazole (H4.13.2) 10 Exanple
H4.13.3 2- , ©- Ui CNT Or o- 4- cyanonet hyl ox E)henyl -4- (3- benz%; oxyphenyl) -
5- (2- [ 32-@stdicklpre-dpyethanasnlbomytphenybi4r(3benzy g cha bl %3-( H4. 13. 3)
Exanpl e H4 . gidddo ropyl-amino]p?'rimidin—4-yl)-N-H-imidazole (H4.12.5?‘|

2- (2, 6-di chl oro-4-cyanonet hyl oxyphenyl') - 4- ( 3- benzyl oxyphenyl )-5-(2- [2- 15
met hoxyet hyl -am no] pyri m di n-4-yl)-NHimdazole (H4.13.4) Exanple H4.13.5
2- (2, 6-di cmx@;_%gi;cqm@onep hyl oxyphenyl) - 4- (3- benzyl oxyphenyl ) -5- (2- [2, 3-
i, hy dg oxy T, 0RYe- aifllo YA dhthtosysichy o T Bl @) shehit sl ). Exanpl e

2- (2, 6- di chiydroxygropil-aminpipyrimidinet 1) NoHeimjidjzole (BL.Behzy| oxyphenyl ) -5- (2-[ 3
- hydroxypropyl -am no] pyri mdin-4-yl)-NHimdazole (H4.14.1) Exanple
H4.14.2 2- .

(2, 6- di chl dxampled{g.;32 phol i no) met hyl phenyl ) - 4- ( 3- benzyl oxyphenyl ) - 5- ( 2-

[ 2- hydr oxyetlbdicRista12]p¥hddtHidxdphenyh) M- t3-batizfld

H4.14.3 2 6- di chl 4 ﬁ}' %%Mﬁﬂ) 25 Bxanple
. . - , O- chnl Oy 0= 4-, A r no).net - 4-
( 3- benzyl o;‘\s'émff;h}'ﬂgm“("ipyr[’éﬁumﬁb - "“ngopey(llﬁ' y
met hoxypr opyl -am no] pyri m din-4-yl)-NHimdazole (H4.14.3)
10 Example H4.13.3
2-(2,6-dichloro-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)methylphenyl)-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-
methoxypropyl-amino]pyrimidin-4-yl)-N-H-imidazole (H4.14.3)



WD 03/ 087026 PCT/ EP03/03969 -121- Exanple H4.14.5

2- (2, 6-di chl oro-4- (N norpholino)net hyl phenyl)-4- (3-benzyl oxyphenyl)-5-(2-

[ 2, 3- di hywoasypToe@y! - am no] pyrim di n-4-yl)-NHim dazol e (Plad/EP93/83969 Exanpl e
H4.15.1 5 2- (2, 6-dichl oro-4-ethoxycarbonyl nmet hyl t hi onet hyl phenyl )-4- (3-
benzyl oxyphenyl )-5-(2- [3- hydroxyprop){l - am noj
pyrimdin-4-yl)-NHinidazole (H4.1513}-Exanple H4.15.2 2-

(2, 6-di chl or o- 4- et hoxycar bonyl et hyl t hi onet hyl phenyl )-4- (3 10

benzyl oxyphenyl ) - 5- g [ 2- hydr oxyet hyl - am no] pyri m di n-4-yl)-NHi m dazol e
(H4. 15. 2) € >25.3 2- ‘

(2, 6- di chl @r(@;64dichlovo- e N-hongholbohmethisipheryl)r (GHenyildxyphesyl)-5-(2-

benzyl oxyphsayi:a: - - [13- : oy L nagivnel.:

pyrinidi n- t@g|d;‘]?"&‘?ﬂi"fpr%n°‘&{alz;“o’ﬁeﬁub%ﬁ?flﬁ% D??nlﬂx@%“rfpaf%le (f4445) 5.

(2, 6-di chl or o- 4- et hoxycar bonyl net hyl t hi onet hyl phenyl ) -4- (3-

benzyl oxyphgimble24.431 [ 2- met hoxyet hyl -am no] pyrimdin-4-yl)-NHim dazol e
(H4. 15. 4) e .15.5 % )

(2, 6-3i chl 2r@.bydic 5% ¢ ceahgabrayimethvithinmethyiphrrrl 32 ( 3-

benzyl oxypfbeﬂzlyﬂc)xy’ﬁhexﬁﬁ)—-5{(2—,[3-}1<§idfm§ipmpgpixﬁmd]pﬁ-ﬁl’nnhx]u-4py}l)-NnHeinﬁddboyd ) - N-H

I m dazol e &ﬁg%ﬁ 5) Exanple H4.16.1 2
2-(2,6-dic r A hydr oxyet hyl t hi onet hyl phenyl ) - 4- ( 3- benzyl oxyphenyl ) - 5- ( 2-

[ 3- hydroxypropyl -am no] pyri mdin-4-yl)-NHimdazole (H4.16.1)
Example H4.15.2
2-(2,6-dichloro-4-ethoxycarbonylmethylthiomethylphenyl)-4-(3-

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-ethoxycarbonylmethylthiomethylphenyl)-4-(3-

benzyloxyphenyl)-5-(2-[3-methoxypropyl-amino]pyrimidin-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. 2
(2

2 , 6-di chl or o- 4- hydr oxyet hyl t hi onet hyl phenyl ) - 4- ( 3- benzyl oxyphenyl ) - 5-

(2- [2- hworoengmehyl - am no] pyrim din-4-yl)-N Himdazol e @E4/EPE3/Q65ND
03/087026 PCT/ EP0O3/03969 - 122 Exanple H4.16.3

2-(2,6-dichl oro-4- hydroxyethylthloneth | phenyl ) - 4- (3- benzyl oxyphenyl ) - 5- ( 2-
[ 3- net hoxypropyl -am no] pyri m di n-4- yI 2N H i m dazol e (H4.16. 3) Exanple

6.4 5
(2, 6-di clﬁl or 9143 glgoxyet hyl t hi onet hyl phenyl ) - 4- ( 3- benzyl oxyphenyl ) - 5- ( 2-
rrethox ]pyrimdin-4-yl)-NHimdazole (H4.16.4) Exanple

H4. 1

2-(2,

[ 2-

H4.16.5 2- 2-(2,6- d1chloro -4-hydroxyethylthiomethylphenyl)-4-(3-benzyloxyphenyl)-5-(2-[3-
(2

[2

EXx

, 6-di chl BL by Nee I h l)-5-(2-
i B A P PR bl (BT 16 ) 10 ¢

6-
3-
nple H4.17.1 2- (2,6-dichloro-4- (N-norpholino ethylam nonethyl)phenyl)
(
H-

-4- (13- bemlln hesy! )- 5- (2- [ 3-hydroxypropyl-am no] pyrimdin-4-yl)
- N d 17. 1 Ex

A e a a Py

benzyl oxyplﬁmthb:)yeﬂ}yl éﬁnm{ pRriinydinabylp N ¥-insidazodd (h4.16.41 di n- 4- yl)

[

[

-N-Himdazole (H4.17.2) Exanple H4.17.3 2- (2, 6-dichloro-4-

(N- nor phol i noet hyl am nonet hyl ) phenyl )-4- (3 20 benzyl oxyphenyl ) -5-( 2-

3- net hoxy fxemple B4l 6:.8] pyrim din-4-yl)-N-Hinmdazole (H4.17.3) Exanple
HA. 17. 4 2- »(3,fdidhlobd-2Hdfoxyt Ny TRIoRRhyIPR& YIVA-PATbBRAFRIppheiNesNyd.) -4- (3-

[2,3-dihydroxypropyl-amino] pyrimidin-4-yl)-N-H-imidazole (H4.16.5)

10 Example H4.17.1
2-(2,6-dichloro-4-(N-morpholinoethylaminomethyl)phenyl)-4-(3-
benzyloxyphenyl)-S-(Z-[3-hydroxypropyl-amino]pyrimidin-4-y1)-N-H-imidazole
(H4.17.1)

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)

Example H4.17.4

2-(2,6-dichloro-4-(N-morpholinoethylaminomethyl)phenyl)-4-(3-

benzyloxyphenyl)-5-(2-[2-methoxyethyl-amino]pyrimidin-4-yl)-N-H-imidazole
25 (H4.17.4)

Example H4.17.5
2-(2,6-dichloro-4-(N-morpholinoethylaminomethyl)phenyl)-4-(3-
benzyloxyphenyl)-5-(2-[2,3-dihydroxypropyl-amino]pyrimidin-4-yl)-N-H-
imidazole (H4.17.5)



benzyl oxyphenyl)-5- (2- [2-nethoxyethyl-am no]
pyrimdin-4-yl)-NHimdazole 25 (H4.17.4) Exanple H4.17.5 2-

(2, 6-di chworos/4702¢ N- mor phol i noet hyl am nomet hyl ) phenyl ) - 4- PC3¥EP03/03969

benzyl oxyphenyl )-5- (2- [ 2,3-di hydroxypropyl-am no] pyrimdin-4-yl) -NH
i mdazole (H4.17.5) WD 03/087026 PCT/EP03/03969 - 123 Exanple H4.18.1

2- (2, 6-di chl or 0- 4- (2- hydr oxy- | - hydr oX¢#et hyl - et hoxy) - phenyl ) - 4- ( 3-

benzyl oxyphenyl ) -5-(2- [ 3-hydroxypropyl - am noj

pyrimdin-4:-yl)s i dazole (H4.18.1) 5 An anal ogous reaction to that
descri bed i *e—Hl. 1.1, but starting with G4.18 gave H4.18.1 in 31%
yield. M. 2M256-8isblogaRt (2)hydEosgynirhgddddyrhethl-ethogp) plenybi£8-or o- 4-

2- hyd - - . DA o
ge n zz I (r)g i(/ % ﬁ%ﬂ&x&)@ﬁ{x@{ g'}( %’J ‘Z’j?’%&%‘iﬂﬁggﬁﬂ#ﬁ T)’rglg/l;cfl&n 439?{_1‘14?191|11}1dazole
- N- H- i mi daAbMel8.)H4. 18. 2) Exanpl e H4. 18.3
2- (2, 6-di chl or o- 4- ( 2- hydr oxy- 1- hydr oxynet hyl - et hoxy) - phenyl ) - 4- ( 3-

benzy| oxyphenyl )-5-(2- [ 3-netho r.,opyl - am no inddin-4-yl)- i m dazol e
15 (H}. 18. 3¢ P%fqa&t.g%t.%é’ét- 5(%%1%501?8%%? }Pﬁf{-ﬁwmrw%w?th &d'ls
- hydr oxynetgayd Het 8xiy 31%pheddyl ) -4- (3- benzyl oxyphenyl ) -5-(2-
[ 2- met hoxyet hyl -am no] pyrimdin-4-yl)-NHimdazole (H4.18.4) 20 Exanple
H4.18.5

MS: M =636 (API+)

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-methoxypropyl-amino]pyrimidin-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)



2- (2,6-dichloro-4- (2-hydroxy- | -hydroxynethyl-ethoxy) -phenyl) -4- (3-
benzyl oxyphenyl)-5- (2- [ 2, 3-di hydroxypropyl -am no] pyrimdin-4-yl) -NH

I m dazol ewpH4/0¢826) Exanple H4.19.1 25 PCT/EP03/03969

2- (2, 6-di chl oro-4-(3-hydroxy- 2- hydr oxynet hyl - propoxy) - phenyl ) - 4- ( 3-

benzyl oxyphenyl)-5-(2- [ 3- hydroxyproq% -am no]
pyrimdin-4-yl)-NHimdazole (H4.19.:1)" WD 03/087026 PCT/ EP03/ 03969 -124-
Exanple H4.19.4 2- (2, 6-dichloro-4-

(13- hydroxyg¢; fyl-?i(}' t hyl - propoxy) - phenyl ) -4- (3- benzyl oxy-phenyl)-5-(2-
[ 2- met hoxy =am noj] pyrimdin-4-yl)-NHimdazol e H4.19.4) 5 Exanple
H4.19.5 2- 2((2,%d@hbm-ér(gﬁwdrqm%bmrgxynghmbmyﬁewhw fr-Ghoxy) - phenyl ) - 4-

3- b | 7 = - 6 1 } -H-imi
o SR e R i

2-(2,6-dic rléﬁl)nenyl ) - 4- (3- hydroxyphenyl )-5-(2- [3- hydroxypropyl am no]
pyrimdin-4-yl)-NHimdazole (H5.1.1) Exanple H5.1.2 2-

(2,6-dichlaro hF 19 - (3- hydroxyphenyl)-5- (2- [2- hydroxyethyl am no]
pyri nf di n- #ZEEEFETRI dazole (H5.1.2) 15 Exanple H5.1.3

2- (2, 6- di cht@réodikkloyé-1-(3-hydrdxyed-byrdnorpmsthyl-proppxy)F phenybtd Gy pr opy!l ami no]

D R R ey T

2-(2,6-dichlorop
imidazole (H4.19.5

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)



20 net hoxyet hyl am no] pyrimdin-4-yl)-NHimdazole (H5.1.4) Exanple H5.1.5
2- (2, 6-di chl orophenyl) - 4-(3- hydr oxyphenyl )-5-(2- [ 2, 3-di hydr oxypr opyl -

am no] pywormasme-yl )-N-H i m dazole (H5.1.5) Exanpl e H5. 2CI/EPB3/03969

2- (2, 6-di chl or o- 4- hydr oxyphenyl ) - 4- ( 3- hydr oxyphenyl ) - 5- ( 2- [ 3- hydr oxypr opyl -
am no] pyrimdin-4-yl)-NHimdazole SFB 2.1) Exanple H5.2.2

2- (2, 6-di chl or o- 4- hydr oxyphenyl ) - 4- ( 318y dr oxyphenyl ) - 5- (2- [ 2-

hydr oxyet hyl am no] - pyri mi di n-4-yl)-N-H i m dazole (H5.2.2) WD 03/087026

PCT/ EPO3/ 03969 . - 125- Exanple H5.2.3 2-

(2,6-dich|§¥@323#§ oxyphenyl ) - 4- ( 3- hydr oxyphenyl ) -5-(2- [ 3-

met hoxy pr opy2g@-dichlbr @y +hydiakypheny))-3-(Nhiydtoxypleenyl)e5-(2H83-2. 3) Exanple H5.2.4
5 2-(2,6-dichioro- 4 Ry ) £ 40 (3 l2) - 5- (2-[ 2-
nethoxyeth§?gh1 ﬁ%%ﬁﬁ?ﬁ%ﬁnﬁu&i)4ﬁpﬁfl az&#ph?ﬂ%3é Exanmple H5.2.5

2- (2, 6-dichloro-4-hydroxyphenyl)-4- (3-hydroxyphenyl) - 5 (2- [ 2,3-

di hydr oxypirQR¥breas #ql pyri m di n-4-yl)-N-Himdazole (H5.2.5) 10 Exanple
H5.3.1 2- ,b6-0dI C -4- hyd neth henyl) -4- - hydr oxyphenyl) - 5-
(2- [5 3- hgd@cﬁz%hle&yrlgwﬁmw% M&” ﬁy&whwm-ﬁﬁ(-g%zm e (H5.3.1) Ms: M=
486. 4 ( APl hiethéx@thiilenihd]-Byrimidin-4-yl)-N-H-imidazole (H5.2.4)
2-(2,6-dichloro-4- hydroxynethylphenyl) 4- ( 3- hydr oxyphenyl ) -5-(2- [ 2-
hydr oxyet hyl am no] pyrimdin-4-yl)-NHimdazole (H5.3.2)

Example H5.2.5

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+)



M5: M= 472.4 (APl +) Exanple H5.3.3

2- (2, 6-di chl oro-4- hydr oxynet hyl phenyl ) -4- (3-hydroxyphenyl)-5-(2- [3- 20
met hoxyprwpybBasion®©] pyri m di n-4-yl)-NHim dazol e (H5. 3. 3) PRB/EPNS/639690. 4
(APl +) Exanple H5.3.4

2- (2, 6-di chl oro- 4- hydr oxynet hyl phenyl ) - 4- ( 3- hydr oxyphenyl )-5-(2- [2-

nmet hoxyet hyl am no] pyri mdi n-4-yl)-N Fl?%i dazol e (H5.3.4) 25 M. M= 486.4
(APl +) WD 03/087026 PCT/ EP03/03969 - 126 Example H5.3.5 (rac) -2-

(2, 6-dichl %5:8&14& £ Qxymet hyl phenyl ) -4- (3-hydroxyphenyl) - 5- (2- [ 2, 3-
di hydr oxyp =antno] pyrimdin-4-yl)-N-Himdazole (H5.3. 58 M5: M= 502.4
(APl +) 5 Em;r;(a,6Hﬁclﬂom-%hyd@,mﬂwﬂnmlaﬁe@yhzdmxyp enyl)-5-(2-(2,3-

( 3- met hoxy wy_l =55 midinss- i dapolk (H&BI570]

pyri m di n-@ﬁ%l—l—i ma)c?elllg%]lpga( IEIIEjsml4 Y?qg?gﬁgl ogo&sgr eszcti on to that
described in exanple H1.1.1, but starting wwth G.1 gave H6.1.1 in 83%
yield, mpM$:M=162G (AP@+V5: M = 500 (ESI+), M= 498 (ESI-). 'H NWR (250
MHz, CDC131: S = 5.20 (s, 2H, OCH20O, 6.63 (d, 1H, 5-H pyrimdine), 8.22
(d, 1H, 6-Hpyrimdine), 12.9 (s, 1H NH). 13C-NWR (62.9 MHz, D6-DMSO : S =
32.1 §C 2' ExampledH§.OCH3), 58.6 (CH20H), 93.8 (OCH20 . 15 Exanple H6.1.2
2-(2,6-dichlgro - A=\ (4330 ﬁég&h L) e = vl

hydr oxyet h? I @H‘?%g?méa T ith I&i(‘ln(s}{a %/ %- :8 gﬁ%)ﬁa%;zlg]lmeS %II-@ liy.fd%?x)[p%pyl

amino]pyrimidin-4-yl)-N-H-imidazole (H6.1.1

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, CDCls): & = 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, Ds-DMSQ): § = 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 (H6.1.2)

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 MS: M =486 (API+)

Example H6.1.3
2-(2,6-dichlorophenyl)-4-(3-methoxymethoxyphenyl)-5-(2-[3-methoxypropyl-

amino]pyrimidin-4-yl-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 Hl1.1.1, but starting
wth G.1 and 2-am noethanol gave H6.1.2 in 45%vyield 20 M5 M = 486

(APl +) Bwermplog7ok. 1. 3 2- (2, 6-di chl orophenyl) - 4- PCT/EP03/03969

( 3- net hoxynet hoxyphenyl ) -5- (2- [ 3-net hoxypropyl - am noj

pyri mdin-4-yl-NHimdazole (H6.1.3),An anal ogous reaction to that
described in exanple H1.1.1, but starting with G6.1 25 and

3- met hoxy- propyl am ne gave H6.1.3 in 43%vyield WD 03/087026 PCT/ EP03/ 03969

-127- MS: Nis M 1414ARPH)) Exanpl e H6. 1.4 2- (2, 6-di chl orophenyl) -4-

( 3- met hoxymet hoxyphenyl ) -5- (2- [ 2-nethoxyethyl- amino ]
pyrimdin-4-yl-N-Himdazole (H6.1.4) 5 An anal ogous reaction to that
descri bed FRampkrmpé.e4H1. 1.1, but starting with G5.1 and

2-neth | am A4 in 47%viel.d X = 5 AP, EXx |
Pl el oS e S e e e S A PG
10 hydr oxy lautigé lparimmidingdyi-Ni diimidazgle-(N6H-4)ni dazol e (H6. 1.5) An anal ogous

reaction to that described in exanple HL.1.1, but starting with G6.1 and

3- hydroxybutyl am ne gave H6.1.5 in 13%vyield M5 M= 514 (APl +) Exanple
H6. 1.5 15 An analogous reaction to that described in” example H1.1.1, but starting with G6.1

(rac) - 2- ( 2 afid dimbhekRE@dink: géve(F6. MRlRARWRIAOX Y phenyl ) - 5- (2- 2, 3-

di hydr oxypropyl -am no] -pyrimdin-4-yl-NHimdazole (H6.1.6) An anal ogous
reaction to that described in exanple H1.1.1, but starting with G6.1 and
2, 3-di hydr o£§: M epodAPive) gave H6. 1.6 in 78% yield

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-dichlorophenyl)-4-(3-methoxymethoxyphenyl)-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-).



M5: M= 516 (APl +) 20 Exanple H6.1.7 2-

(2, 6-di chl orophenyl) - 4- ( 3- met hoxynet hoxyphenyl ) -5-(2- [2-(2-di net hyl am no-
et hyl ) t hi wetodysmns no] - pyri m di n-4-yl)-NH i m dazol e (H6. 1PCI/ER03/63989 0gOUS
reaction to that described in exanple H1. 1.1, but starting with &.1 and
2- (2-di met hyl am noet hyl )t hi oet hyl am ne_gave H6.1.7 in 55%yield 25 M5: M=
573 (ESI+), M= 571 (ESI-). WD 03/ 087(32% PCT/ EPO3/ 03969 - 128 'H NWR (250
MHz, CDC13J: 2.23 (s, 6H, NCH3), 2.45-2.75 (m 4 H  S(CH2)2N), 2.82 (t,

M) AR s 12 £ 6 il RO 28525{ T, £, 020
EX3 7I 3) I(—I ng(‘BHz)zND 292, (t&PLZSI(Its),h.’ﬂ.W SGSHrOﬂ—Ism&aﬁ&Xe]) ?H]1GCH>-NB),, 522H§>5NI(-|)2 [52
anpl e [ -
(2- g})rret hyl g*m%n%@@f E'SQ (f bg@grgna @?%&W‘ﬂ%}/w Gﬁﬁﬁ’l m dazol e
(H6.1.8) Ad- %ﬁél(ogéHsArﬁb)eSﬂg ilﬁrﬁtpm@yémebéaﬁ(hr B H1.1.1, but
starting with G6. and 2-(2-di net hyl am noet hyl )t hi opropyl am ne gave H6.1.8

in 69%y|eld 10 -587(ES|+) M= 585 (ESI-). '"H NWR (250 MHz,
cDC13Y —m&%&-tett, 2H, C-CH2-C), 2.21 (s, 6H, NCH3), 2.4-2.7 (m
4 H S CI-|2)220‘2I)6-dRhF;50;(Heny12H (3Ghedhoxymethdxyshenght5- QA3(2- dliheﬂﬂ/larbmo 2H,

NH- CH2 5 6 1H, 5-

pyrim zjl ne) J/)Q%prorﬁyla{ﬂno]oi)wuﬁ? %Yl%}éﬁ( Hé??‘e Sﬁélh%? 8. 08 (d 1H, 6-H

15 pyrimdine), 10.8 (br, 1H NH). Exanple H6.1.9 2-
(2, 6-di chl QPNRIN rdchdrd TLARUIBLNAXKARBIVEL 15 byt ;’tart{ngaml( gRrphol in- 4-

yl ) et hyl am nq rimdin-4 t}élé Him azoe{g nal ogous
reaction t andRAZ dmetniasainoethy thigpspRylpming gave HAd. %‘FQP% Wedwi th Gs. 1

10 MS: M = 587 (ESI+), M = 585 (ESI-).

'H-NMR (250 MHz, CDCl3): 8 = 1.95 (quintett, 2H, C-CH,-C), 2.21 (s, 6H,

NCH3), 2.4-2.7 (m, 4 H, S(CH;),N), 2.65 (t, 2H, CH,S), 3.48 (s, 3H, OCH3), 3.58

(g, 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-(morpholin-4-
yl)propylamino]-pyrimidin-4-yl)-N-H-imidazole (H6.1.10)

25 An analogous reaction to that described in example H1.1.1, but starting with G6.1
and 4-(3-aminopropyl)morpholine gave H6.1.10 in 90% yield

MS: M =569 (API+), 567 (API-)



20 and 4-(2-am noet hyl ) norpholine gave H6.1.9 in 91%yield M52 M= 555
(APl +), 553 (API-) Exanple H6.1.10 2- (2, 6-dichlorophenyl)-4-

( 3- met hoxwoailhergphenyl ) - 5- (2- [ 3- (nor phol i n-4- PCT/EP03/03969

yl) propyl am no] - pyrim din-4-yl)-N-Himdazole (H6.1.10) 25 An anal ogous
reaction to that described in exanple .1.1, but starting with G5.1 and
4- ( 3- am nopr opyl ) nor phol i ne gave HG6. 1149 i n 90% yield M5 M= 569 (API+),
567 (APl -) WD 03/087026 PCT/EPO3/03969 -129- Exanple H6.1.11 2-

(2, 6-dichl %rx%BhE H 114 (3 -net hoxynet hoxyphenyl) -5- (2- [ 3- (N

met hyl pi pe -1- ropyl am no] - pyri m di n-4-y|é— N-Him dazole (H6.1.11)
An anal ogods(2séedichlosephenyl) Hai3-methoxyhethokypherEnd @-[B(Nt. 1, but starting

ith G5.1 a3 {hb1- SRk aul 40 £ 4] 11 11 in 86%
ol v R SRR B PSR g GatRa 11 T
2- (2, 6-di chl or ophenyl) - 4- ( 3- met hoxymet hoxyphenyl )-5-(2- [ 2-

(2- di met hylgmimgoat Raxtioretdwhagdésaabed iﬂYd’xhﬂE%H-l 4:1y bit Mardnigraitagelie
€

H6.1.12) 10,A | i to.t hat i b 0'. | H1.1.1, but
o (5o it 1 GRS B iinGRate v S Sl e P e pave 6. 1 15

in 86%yield. M5: M= 557 (APl +), 555 (API-) Exanple H6.1.13

2-(2,6-dic hRNEeHY! - t\noxynet hoxyphenyl ) -5-(2- [ 2-(2-norpholin-4-
15 yl et hoxl%l‘%t yl amx‘f‘%}- bf/é(?%ﬁgi)n-4-yl )-N-Himdazole (H6.1.13) An

anal ogous reaction to that described in exanple HL. 1.1, but starting with

G6.1 and FxbvEHehgbi n- 4-yl - et hoxy) et hyl am ne gave H6.1.13 in 79%yi el d.
M5: M = 599 (KB} _+?, 5?7 gﬁPI ) . .
2-(2,6-dichlorophenyl)-4-(3-methoxymethoxyphenyl)-5-(2-[2-(2-dimethylamino-

ethoxy)ethylamino]-pyrimidin-4-yl)-N-H-imidazole (H6.1.12)

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+)



Exanple H6.2.1 20

2- (2, 6-di chl oro-4- hydr oxyphenyl ) - 4- ( 3- net hoxynet hoxyphenyl ) -5-(2-[ 3-

hydr oxyprwpyBasmeéo] pyri m di n-4-yl)-N-Hi m dazol e (H6. 2. 1)pCAEPaRBIEYOUS
reaction to that described in exanple H1.1.1, but starting with G6.2 gave
H6.2.1 in 43%yield. M5 M= 516 (API +% WO 03/ 087026 PCT/ EPO3/03969 - 130
Exanpl e H6. 2.2 -130-

2- (2, 6-di chl or o- 4- hydr oxyphenyl ) - 4- ( 3- net hoxymet hoxyphenyl ) -5-(2- [ 2-

hydr oxyet h? am Eig'gé“ m di n-4-yl)-N-Himdazol e (H6.2.2) An anal ogous
reaction t £ ribed in exanple H1.1.1, but starting wwth G.2 5 and

2- ami noet han@l6-diahlor¢48-1dRoxyphemi)-(3ntkethéxymdthoxypRefyAPs£2-[2-Exanpl e H6. 2. 3
2- (2,6-di - 4 - vl ) - h 1)-5- (2- [3-
met meypr L%@Mix%tﬁg%ﬁ%ﬁﬁﬁ%%ﬁ@%{@d aé%@g'?%yg. g;]yl)o An gnal E)gous

reaction to that described in exanple H1.1.1, but starting wwth G.2 and

ﬁé m;t Qogypmpﬁlai’dgioﬁera@a&l Ftkat dedcAb&Pi skasipte NP1, 1Vbut S3lingARtH 6. 2Exanpl e

(2,,6-dichl oro-4-hydroxyphenyl.),- 4- ( 3- net hoxynet hoxyphenyl ) - 5- ( 2-
[2- 13 net HBQ}&WP%‘E‘?%]%\’%ﬁﬁE&i1H-63f-9°y)f1§lﬂl- Hi m dazol e (H6.2.4) An anal ogous
reaction to that described in exanple H1.1.1, but starting wwth G.2 and
2- met hoxyetﬁg_lﬁmgbﬁ (%Yf) H6.2.4 in 67%vyield M5 M= 516 (APl +) Exanple
H6.2.5 20 ="
(rac)-2-(2, 6-dichl oro-4-hydroxyphenyl) - 4- ( 3- net hoxynet hoxyphenyl ) - 5- ( 2-

[2,3- 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-hydroxyphenyl)-4-(3-methoxymethoxyphenyl)-5-(2-(2,3-
dihydroxypropylamino]-pyrimidin-4-yl-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+)



di hydr oxypr opyl am no] - pyri m di n-4-yl -N-Hi m dazol e (H6.2.5) An anal ogous
reaction to that described in exanple Hl1. 1.1, but starting with G.2 and
2, 3-di hydwoxgpsmpy| ami ne gave H6.2.5 in 57%yield M5 M =PE3EPOHRI96) WO
03/087026 PCT/ EP03/03969 - 131 Exanpl e H6.3.1 2-

(2, 6-di chl or o- 4- hydr oxymet hyl phenyl) (3- met hoxynet hoxyphenyl) -5- (2- [
3- hydroxypropyl am no] pyrimdin-4- yI‘)1 }\Fl—l-l m dazol e (H6.3.1) An anal ogous
reaction to that described in exanple Hl.1.1, but starting with G6.3 5
gave H6. 3. |nff0 Leld. Ms: M= 530 (APl +) Exanple H6. 3.2

2-(2,6-dic ‘dr oxynet hyl phenyl ) - 4- ( 3- net hoxynet hoxyphenyl ) -5-(2- [ 2-
hydr oxyet h>2|-(-2mdmhl]opty|41hyddmymbﬂwl})hmﬂ-4 -(3-vetlohxymeHi®xgplonyl)es-M: [ &nal ogous

reaction tg %&§§ﬁé{ g‘ﬂg’ﬁlﬂn aﬂ?gﬁ\gjw&éld]azolp'('ﬂ6%tl rting with G5.3 and

2- am noet hax =516 (API+) Exanple H6.3.3
2- (2, 6-dichl oro-4-hydroxynet hyl phenyl) -4- (3- et hoxynet hoxyphenyl) -5-

(2- [ 3- 1AnBidpevPrapydr aMhaodeyfibéd M dafp¥d HNH, bat staarlgavitiB63. 3) An
anal ogous r YF;’%{ 8;1 t hat described in exanple H1. 1.1, but starting with
6.3 ° and $2¥hr 3}“8/ aam ne gave H6.3.3 in 8%yield. M5 M= 544 (APl +)
Exanpl e H6.3.4 20

2-(2,6-dic ang: 453IP gbp_gr(yrret hyI phenyl) 4- ( 3- met hoxynet hoxyphenyl ) - 5- ( 2-[ 2-
met hoxyet hyt=am no éyrl di n- -N-Himdazole (H6.3.4) An anal ogous
reaction to that described in exarrple H1.1.1, but starting with G5.3

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 H6.3.3 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+)



and 2-net hoxy-ethyl am ne gave H6.3.4 in 4%yield. M5 M= 530 (APl +) WO
03/ 087026 PCT/ EP03/03969 - 132 Exanple H6.3.5 (rac)-2-

(2, 6-di chworewgrby dr oxynet hyl phenyl ) - 4- ( 3- met hoxynet hoxy plaempo3/edeo ( 2-

[ 2, 3-di hydroxypropyl -am no] -pyrimdin-4-yl-NHimdazole (H6.3.5) An
anal ogous reaction to that descri bed ig exanple HL.1.1, but starting with
G6.3 5 and 2, 3-di hydr oxypropyl am ne'g1 %8 H6.3.5 in 7% yield. Ms: M= 546
(APl +) Exanple H6.4.1 2-(2,6-dichloro-4- [2-hydroxyethoxy]

phenyl) - 4- (g; JQ&x¥ et hoxyphenyl) - 5- (2-

[ 3- hydroxyﬁﬁ"faﬁﬁo pyrimdin-4-yl)-NHimidazole (H6.4.1) 10 An

anal ogous  r( 12'r(étﬁ'@léhl]()}‘mtlj}t}'ég‘b’mmé%’lPhﬁn@laaﬁT@'@eF‘mXY!T@FhOBMPh@D’Bri'i ng wth
G6.5 gave (bif24-dihydroRypfopylisino MpyriMidin 20{- N Aflitidaz6% 3R8l 365)H6. 4. 2
2-(2,6-dichloro-4-" [ 2-hydroxyet hoxy]

phenyl ) - 4- ( 3- met hoxynet hoxyphenyl ) - 5-(2- 15

[ 2- hydr oxy eAhymalcgous edaption o tHanddscyibyd M- dtainplelH2 Al 16 batetatting) wifth Garsal ogous
reactLon taq_t escri in.exa . . but starting with G6.5 and
2 ani Roet hgﬁ&&%ﬁ@ﬁﬁg&&%@?ﬁlﬁ%@g@% “’Né’% "'ne/F&iJ 546 (APl +) Exanple H6. 4.3
20

2-(2,6-di c%grm-ﬁﬂ@ﬂwﬂy oxyet hoxy] phenyl ) - 4- ( 3- net hoxynet hoxyphenyl ) - 5- ( 2-
[ 3- met hoxypropyl -am no] pyri m di n-4-yl-N-Him dazole (H6.4.3) An anal ogous
reaction to that described in exanple H1.1.1, but starting with G.5 and

3- met hoxy- [Exapiples.88 gave H6. 4.3 in 65%yield. Ms: M= 574 (APl +)
2-(2,6-dichloro-4-[2-hydroxyethoxy] phenyl)-4-(3-methoxymethoxyphenyl)-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+)

Example 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+)



WO 03/ 087026 PCT/ EP03/03969 - 133 Exanple H6.4.4 2-(2, 6-dichl oro-4-

[ 2- hydr oxyet hoxy] phenyl) - 4-(3-net hoxynet hoxyphenyl ) - 5-( 2-

[ 2- met hoxwetdsyB7oaér no] pyri m di n-4-yl -N-Him dazol e (H6. 4. £CTAPIZI@EDIOUS
reaction to that described in exanple H1.1.1, but starting with G.5 5 and
2- met hoxy- et hyl am ne gave H6.4.4 in 59% yield. Ms: M= 560 (APl +) Exanple
H6.4.5 2-(2,6-dichloro-4- [2- hydroxyét1 %)Xy]

phenyl ) - 4- ( 3- met hoxynet hoxyphenyl ) - 5- ( 2-

[ 2, 3-di hydlt X h-am’ no] - pyrimdin-4-yl-N-Himdazole (H6.4.5) 10

Exanpl e H675. =( 2, 0- di chl oro-4- [carboxymet hoxy]

phenyl ) - 4- 232itedicbloyerdt(Adwdpteethoxypheriyl)-4-(3-methoxymethoxyphenyl)-5-(2-

[ 3- hydr oxy ps.opyh s 8/tHyPhRYSd] PinSinfiif-0 1IN Y Jinfdi-6R 7 Ale@.4)H6. 5. 1) An anal ogous
reaction to that described 1h exanple H1.1.1, but starting with G6.6 gave
H6.5.1 in 65%yield. 15 M5: M= 574 (APl +) Exanple H6.5.2

(22 ( 2,[ 6- ﬂi SWnOJrﬁic%‘olug E@?ﬁkﬁ%wm&h@ééyﬂib?&wda)ﬂpkl\b Hﬁgalﬂbhflﬁx:%tﬁH%t\giﬂié)y;gfienyl ) -5-
- - hydr oxyet -am n rim -4yl i m dazol e . 5. n

anal ojous ?Bé?frf‘f) O%Qﬁhﬁg{‘ﬁ%ee%aﬁ%g%f%é%xﬁﬁe H1.1.1, but starting with
G6.6 20 and 2-am noet hanol gave H6.5.2 in 70%yield. M5: M= 560 (API+)

Exanpl e H63pe. 31 2-4A, ixchl oro-4- [carboxynet hoxy]
phenyl) - 4- (&gseret h%é;%g? oxyphenyl)-5- (2-

[ 3- met hoxypropyl -am no] pyrim di n-4-yl-N-Himdazole (H6.5.3) 25 An

anal ogous Eeambledlet8 t hat described in exanple HL. 1.1, but starting with
.6 and 3- 2,6E—£Eg§(l);(?-r43g}ixlyﬁrngxr}]'gth%g)\'l]%hyg)}l)G-ZL-%3-Irrr1]etﬁ(£)1)2/)(')lf\tlétﬁ(lngiphenyl)-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-[carboxymethoxy]phenyl)-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-yl-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.



WO 03/ 087026 PCT/ EP03/03969 -134- MS: M= 588 (APl +) Exanple H6.5.4
2-(2,6-dichloro-4- [carboxynethoxy]

phenyl) - 4w033net0k©Xy et hoxyphenyl ) - 5- ( 2- PCT/EP03/03969

[ 2- met hoxyet hyl -am no] pyri m di n-4-yl-N-Hi m dazole (H6.5.4) 5 An anal ogous
reaction to that described in exanple H1.1.1, but starting wwth G.6 and
2- met hoxy-et hyl am ne gave H6.5.4 in 6195 yield. M. M= 574 (APl +) Exanple
H6.5.5 (rac)-2-(2, 6-dichloro-4- [carboxynet hoxy]

phenyl) - 4- (3.1t hqQxy oxyphenyl)- 10

5-(2-[2, 3- '%r‘%é@%ﬂ -am no] -pyrimdin-4-yl-N-Himdazole (H6.3.5)
Exanple H6.6.1 2-(2,6-dichloro-4-(2,2-dinmethyl- [ 1, 3]

- di oxol aneg4aM ©8x4y) phenyl ) - 4- (3- met hoxymet hoxyphenyl ) - 5- (2-

[ 3- hydroxypropyl-am no] pyrimdin-4-yl)-NH inidazole (H6.6,1) 15 Exanple
H6. 6.2 2-( 2,—@agﬂlemom-éz[auﬁgwnﬁhﬂﬁdag?nyl)ﬁ-i%-g]eﬂwxymethoxvp enyl)-g-(Z-

- di oxol ane{Anydthetyethyy upies)p{timidin - ylmeiHoxidaesle gMgseny| ) - 5- (2-

[ 2- hydr oxyet hyl -am no] pyrimdin-4-yl)-N-H imdazole (H6.6.2) Exanple
H6.6.3 20 2-(2,6-dichloro-4-(2,2-dinethyl- [

1, 3] - oxolAanaralbgphsredabibory jopthengéskrided - exaptpheold ¥4 e bhostyppingrwith G6:6( 2-

6, 6.4 2. { SnaoireARER gy RHACHAE BT ¥ Iy figg ™ ezl (16.5.9) Bamie

- di oxol ane- 4-yl net hoxy) phenyl )-4-(3- 25

met hoxy- metNpoxy ey b5 (2- [ 2- met hoxyet hyl am no] pyri m di n-4-yl)-NH
i m dazol e (H6. 6. 4)

Example H6.5.5
(rac)-2-(2,6-dichloro-4-[carboxymethoxy]phenyl)-4-(3-methoxymethoxyphenyl)-
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-yl)-N-H-
imidazole (H6.6.2)

Example H6.6.3

20 2-(2,6-dichloro-4-(2,2-dimethyl-[1,3]-dioxolane-4-ylmethoxy)phenyl)-4-(3-
methoxy-methoxyphenyl)-5-(2-[3-methoxypropyl-amino] pyrimidin-4-yl)-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)



WO 03/ 087026 PCT/ EP03/03969 - 135 Exanple H6.6.5
2-(2,6-dichloro-4-(2,2-dinethyl- [ 1, 3]
- di oxol anwod3wsToed hoxy) phenyl ) - 4- (3- net hoxy- met hoxyphenyIPXTEP0§/23969
[ 2, 3-di hydroxypropyl -am no] pyrimdin-4-yl)-N Himdazole (H6.6.5) 5
Example H6.7.1 2- (2,6-dichloro-4- (2,3-dihydroxypropoxy)phenyl)-4-
( 3- net hoxymet hoxyphenyl ) - 5-(2- [3-hyd#dxypropyl - am no]
pyrimdin-4-yl)-NHimdazole (H6.7.1) Exanple H6.7.2 2-(2,6-dichloro-4-
(2, 3-di hydrox ¥) phenyl) - 4- ( 3- net hoxynet hoxyphenyl ) - 10
5-(2-[2-hy *=am no} pyrimdin-4-yl)-NHimdazole (H6.7.2) Exanple
H6. 7.3 2- Q@A2/-dicklor@dd22-dif2ts-d1,8)dioarlape-dpdmpeihpbe)phlenyl)4-(3-
(3- met hoxy Y, renvD (5202l Br 41 AR
byr i m i n: BRSO RRRABienD (2 B SR ASLARY A hrimidin-a-y) N
2- (2, 6- di cHl-snidazeole HE.68) hydr oxypr opoxy) phenyl ) - 4- ( 3- met hoxymet hoxyphenyl ) -
5-(2-[ 2- net hoxyet hyl -am no] pyri m di n-4-yl)-N-Himdazole (H6.7.4) Exanple
H6.7.5 2- (2,6-dichloro-4- (2,3-dihydroxypropoxy)phenyl)-4-
(3- met hoxy yl)- 5-(2-[2, 3-di hydroxypropyl am no]
E)yr i m;jdi EI- 4-(216}dihhlg|rd-m(ﬁﬁzﬁ%ﬁirﬁ)ﬁﬁ)ﬁp@y)ﬂlﬁbr&k}&tﬁﬁi-meﬂﬁn@mkt}?}xyphenyl)-

2,6-dic rQ-i4- | et Q i noyl.me > -
met hoxymet EO(QJ%MWWEO%?%MT@P W@?%‘Qy‘%?@@#gﬁaﬁ%‘?e 8@?”? din-4-yl)-NH
i m dazol e (H6.8.1) An anal ogous reaction to that described in exanple

Hi.1.1, b““ﬂx&ﬁmﬁfetﬁélﬁ.z""i th &.9 25 gave H6.8.1 Ms: M = 606 (API+) Exanple
H6. 8. 2
2-(2,6-dichloro-4-(2,3-dihydroxypropoxy)phenyl)-4-(3-methoxymethoxyphenyl)-

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+)

Example 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)



2- (2, 6-dichloro-4-(di methyl phoshi noyl met hoxy) phenyl ) - 4- (3-

nmet hoxynmet hoxyphenyl )-5- (2- [2-hydroxyethylam no] pyrimdin-4-yl)-NH
i m dazol ewQHB/087029 WD 03/ 087026 PCT/ EP03/03969 - 136 Examoir&poioBed

2- (2, 6-di chl oro- 4- (di net hyl phoshi noyl net hoxy) phenyl )-4- (3-

met hoxynet hoxyphenyl ) - 5-(2- [ 3-net hox;igropyl am no] pyrimdin-4-yl)-NH
I m dazole (H6.8.3) 5 Exanple H6.8.4 2- ?2,6-dich| or o- 4-

(di net hyl phoshi noyl met hoxy) phenyl') - 4- (3- net hoxynmet hoxyphenyl ) - 5- ( 2-

[ 2- met hoxypt B ] pyrlmdln 4-yl)-N-H 1imdazole (H6.8.4) Exanple
H6.8.5 10 Z° | or 0- 4- (di met hyl phoshi noyl net hoxy) phenyl ) - 4-(3-

nmet hoxynet ﬁdﬂ;ﬁﬁh@hlytq-43d@eﬂlylzhm¢mﬁdmmw x4i(Ao] pyri mi din-4-yl)-NH

i m dazol e (m,&yﬁ; Ly 1f5-(9-[3-ndeth lamin din-4-yl)-N-H-

(2, 6-dichl oro-4-net ha sull?);‘)l_'nyl phenyl’) oxygropy - met %oyg/mnletrhoxyphenyl )-5- (2- [
3- 15 hydré‘%ﬂ&?@)‘ﬁ&ﬂﬁ&ﬁ no] pyri m di n-4-yl)- N-H-| m dazol e (H6.9.1) An

anal ogous reaction to that described in exanple Hl.1.1, but starting with

G6. 10 gav§ H6. Pﬁléa 28% yield. Ms: M= 562 (API+) Exanple H6.9.2 20
2-(2, B-di c hanesul fi nyl phenyl ) - 4- ( 3- met hoxynet hoxyphenyl )-5-(2-[2
- hydr oxyeﬂml&énhhu}-m(diméthylrphdslﬁhc)ﬂndeﬂobcyfipdmnyﬂ-é-(@HG. 9.2) Exanple H6.9.3
2- (2, 6-di Gl R8Oty BRAGIR I oY R RE S phoplldmmSRSraiR L hopmpgenyl ) - 5= (2-

3-
[ imidazole (H6.8.4)

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 H6.9.1
2-(2,6-dichloro-4-methanesulfinylphenyl)-4-(3-methoxymethoxyphenyl)-5-(2-[3-
15 hydroxypropyl-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)



thoxypr opyl -am no] pyri mdin-4-yl)-NHimdazole (H6.9.3) 25 Exanple
H6.9.4 2-
(2,6-di chWomo/Omomet hanesul f i nyI phenyl) - 4- ( 3- met hoxynet hoxyohaErgsN39ee (2- [ 2-
met hoxyet hyl - am no] pyri m di n-4-yl)-N-Him dazole (H6.9.4) W 03/087026
PCT/ EPO3/ 03969 - 137 Exanple H6.9.5 §37
(2, 6-di chl or o- 4- net hanesul fi nyl phenyl 4- ( 3-net hoxynmet hoxyphenyl)-5- (2-
[ 2, 3-di hydr oxypropyl -am no] pyri m di n-4-yl)-NHimdazole (H6.9.5) Exanple
57(% é 3I r%lg‘lrng%t%%%i obenz ] phenyl ) - 5-(2- 3- hydr oxypr opy
| - am no] p)lrﬁzsﬁ -dichloro- §1Wet§\alr»¢5 Nél 4+2- rneti [5 2-
2- (2, 6-di chb arIRAEBYYProPyllaiinbbyrimviaHon ZNJ}MdaB&@fOMBD (2 [ 2-
hydr oxyet hyl am no] ﬁgr?”m di n- ]j)y;I - N H-%I m dazol e (H7. 1. 25)§ 10 Exanpl e
H7.1.3 2-(2, 6-dichl orophenyl)-4- (3 [ 4' - cyanobenzyl oxy] phenyl)-5-(2-
[3 rret hoxyrmm_pleHam no] pyri m di n- 4- yI )-N-Himdazole (H7.1.3) Exanple

( X enyl ) - 5- (2-
[2 rresr hoxyét yqddlc X‘S)? @m HOL VF%&Y&QES% %@ﬁ?ﬁ*ﬁ%& Exanpl e
H7.1.5 2- (aﬁuﬁolﬂnyumdmeb Hlmdazﬂe(lfm‘lrlo\.yanobenzyl oxy] phenyl)-5-(2-
[ 2, 3- di hydroxypropyl -am no] pyrimdin-4-yl)-N-Himdazole (H7.1.5) Exanple
H7. 2.1 20
2- (2, 6- di clxamplethldr oxyphenyl ) - 4- (3-[4' - cyanobenzyl oxy] phenyl ) - 5- (2- [ 3-
hydr oxy pr opy(2a7ilieRloBdphenylian34iy-cyanbehdyloxgftehel) 5-H2-2- 1) Exanpl e H7. 2.2

hydroxyethylamino]-pyrimidin-4-yl)-N-H-imidazole (H7.1.2)

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’-cyanobenzyloxy]phenyl)-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)




2- (2,6-dichl oro-4-hydroxyphenyl)-4- (3- [4'-cyanobenzyl oxy] phenyl)-5-(2-
[ 2- hydroxyet hyl am no] pyrimdin-4-yl)-NHimdazole (H7.2.2) 25 Exanple
H7. 2.3 2-Wb,Bn8i0eé| or o- 4- hydr oxyphenyl ) -4- (3- [4'-cyanob@®aayPoxyioeo
phenyl)-5-(2- [3- nethoxypropyl am no] pyrimdin-4-yl)-NHimdazole (H7.2.3)
WO 03/ 087026 PCT/ EPO3/03969 -138- Exq le H7.2.4

2- (2, 6-dichl oro-4- hydroxyphenyl) 4-(3- %4 -cyanobenzyl oxy] phenyl)-5-(2-

[ 2- nmet hoxyet hyl ami no] pyrimdin-4-yl)-NHimdazole (H7.2.4) Exanple
H7.2.5 5 ample

2-(2,6-di c%rg—ﬁ%roxyphen 4' -cyanobenzyl o] é} Ehe 1)-5-(2-]2, 3-
)2

3-
di hydr oxy prRo@y-dichlery-gyhydrexap. enbdlré ‘HyanekeRzPEY [phen anpl e H7. 3.1

2- (2, 6- di chhQrex mﬁl%wﬁﬁmlmﬁmymﬁM&zoie4H7wgnobenzyl oxy]
phenyl ) -5-(2- [ -hydroxypropyl am no] pyrimdin-4-yl)-NHimdazole (H7.3.1)

10 Exanpl e H7. 2- (2, 6-di chl or o- 4- hydr oxynet hyl phenyl ) - 4- ( 3-
[ 4 -Cyanob@i&imm_ﬁhenyl) 5-(2-

2-h d le H7.3.3
2 (P et SR A eI ety bl S o R ©
phenyl ) - 5- @ﬂ!ydlﬁcypsopmqumdmmﬂbNﬂ;Iﬂmﬁm (1117y2 5> N-Hi mi dazol e
(H7.3.3) Exanple H7.3.4 2-(2,6-dichl oro-4-hydroxynet hyl phenyl ) -4-(3-

4' - b | h | )-5-(2-
%2 é?ﬁggyw 3e/P|>/m)d| n(4 yl)-N-Himdazole (H7.3.4) Exanple H7.3.5
[22 2-(2, 6bQL e @iEElof‘o hﬂ%ﬁgﬁﬁl‘&lﬁmy‘i -13-f4’ {c$anobenzyloxy]phenyl)-5-(2-
- cyano
[2,3-3& hydﬁg%' “ﬁfo‘ P’?‘fﬁ‘d%‘*lfl)ﬂ)“ -fnidazele HZ31 (7. 3. 5)

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)

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 (APL+)



Example H7.4.1 2- (2,6-dichloro-4- (2-hydroxyethoxy)phenyl)-4-(3-

[4' - cyanobenzyl oxy] phenyl)-5-

(2-[ 3- hydwooppsmpy| am no] pyri m di n-4-yl)-NHim dazol e ( HPCA/EPR3AHAN
anal ogous reaction to that described in exanple HL. 1.1, but starting with
Gr.4 gave H7.4.1. Ms: M= 631 (API +) 03/087026 PCT/ EPO3/03969 - 139
Exanpl e H7.4.2 2-(2,6-dichl oro-4-(2- h)} oxyet hoxy) phenyl ) - 4- ( 3-

[4' - cyanobenzyl oxy] phenyl)-5-

(2 [2 hydr g: Iﬁ i noj pyri m di n-4-yl)-N-Himdazole (H7.4.2) Exanple
4.3 5 2¢ or 0-4- ( 2- hydr oxi;et hoxy) phenyl ) - 4- ( 3-
[4 - cyanob@n2yf- élxbl]omrér{%lyydsvwe oxy)phenyl)-4-(3-[4"- cyanobenzyloxy]phenyl) 5-

(2- [ 3- met hoxy RLYRYxGEth PRSPt dinds-yi) IN-M- fhidm fleaer £.2f H7. 4. 3) Exanpl e
H7. 4.4 2-(2,% d?chl oro-4-(2- E%r ox§/letzl oxy) phenyl ) -4 W i[4 -cyanobenzyl oxy]
phenyl)-5- (2-[2- rrethoxyethylamno]pyrlmdln4y|) N-H-|mdazole(H7 .4)

10 Exanpl e Exdim#lesH24.3( 2, 6- di chl or 0- 4- ( 2- hydr oxyet hoxy) phenyl ) - 4- ( 3-
[ 4' - cyanob n Y,
T i AT - ——y
Exanpl e H8 (1—[1 -nfeth @xyprafiybdmiop (pyniemdin-4-41)- NH-ijnidazole(H7 d8nzy | oxy]
phenyl)-5-(2- [3-hydroxypropyl- 15 am no] pyrimdin-4-yl)-N Himdazole
(H8.1.1) An anal ogous reaction to that described in exanple Hl1.1.1, but
starting w 744ave H8.1.1 in 77%yield. M5: M= 582 (APl +) Exanple

HB8. 1.2 20 2-(2,6- dlCh.lOI’O 4- ( m{ ethoxi/)phenyl) -4-(3-[4- cyanobenzg oxy]Fhen yl)-5-
1

2 (2,51 o e o TR CL VAL, QU AR . (2 2 Py oxyet

10 Example H7.4.5
2-(2,6-dichloro-4-(2-hydroxyethoxy)phenyl)-4-(3-[4"-cyanobenzyloxy]phenyl)-5-
(2-[2,3-dihydroxypropylamino]pyrimidin-4-yl)-N-H-imidazole (H7.4.5)

Example H8.1.1
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+)



am no] pyri mdin-4-yl)-NHimdazole (H8.1.2) An anal ogous reaction to that
described in exanple HL. 1.1, but starting wwth G8.1 and 2-am noet hanol
gave H8. 1wd wnsAB8o yield. MS: M = 568 (APl +) WO 03/ 087026 PeCHPEROB6D3969
-140- Exanple H8.1.3 2-(2,6-dichlorophenyl)-4- (3- [4'-chlorobenzyl oxy]
phenyl)-5-(2- [3-nmethoxypropyl - aninoa @yrinidin-4-y|)-N—H—inidazoIe
(H8.1.3) An anal ogous reaction to that4¥escribed in exanple H1.1.1, but
starting with G8.1 5 and 3-net hoxy-|-am nopropane gave H3.1.3 in 84%
yield. M = 59 APl +) Exanple H8.1.4 2-(2,6-dichl orophenyl)-4-(3-
[4'-chloro eE%%‘i—éphenyl)-S-(Z- [ 2- met hoxyet hyl - am no]

pyri m di n- 2-(2l6dikhlorophiedyl)-dt @3- [@Hehloreheniflodnplaemal) 031621 53-methuixiypropyb t hat

d bed th 8.1 d
2 et oy 1 B A ekt N iRt HhERM 10, 5 e SN cor (api g
Exanple H8.1.5 (rac)-2-(2, 6-dichl orophenyl)-4-(3-benzyl oxyphenyl)-5- (2-

[ 2, 3- di hy draGraralo3BY4 reac%n&mm]de&yiblemrﬂéﬁnﬂ;wmw bha sirdiag M@ ¢8B. 1. 5) An
anal ogous reaction to_that describ gh? ex ng Fngl .1, but starting wth

8.1 2 and @paé)me SXSGFWHP%B&?B?W 1.5 in 46%yield. M5 M=
598 (APl +) Exanple H8.2.1 20

2-(2, 6- dicggf gyg§f yphenyl) 4-(3-[4' -chl orobenzyl oxy] phenyl ) -5-(2-[ 3-
hydr oxypr o ﬁ i‘mdin-4-yl)-N-Himdazole (H8.2.1) An anal ogous
reaction to that described in exanple H1.1.1, but starting with G3.2

Example H8.1.4
2-(2,6-dichlorophenyl)-4-(3-[4’-chlorobenzyloxy]phenyl)-5-(2-[2-methoxyethyl-
amino]pyrimidin-4-yl)-N-H-imidazole (H8.1.4)

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 (H8.1.5)

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 starting with G8.2
gave H8.2.1 in 68% yield.

MS: M =596 (API+)



gave H8.2.1 in 68%yield. M5 M= 596 (APl +) WO 03/087026 PCT/ EP03/ 03969
-141- Exanple H8.2.2 2-(2,6-dichloro-4-hydroxyphenyl)-4-(3-

[ 4' - chl orwlbesnytoexy] phenyl)-5-(2- [2- PCT/EP03/03969

hydr oxyet hyl - am no] pyri m di n-4-yl)-N-H i m dazole (H8.2.2) An anal ogous
reaction to that described in exanple H1.1.1, but starting with G.2 5 and
2- am noet hanol gave H3.2.2 in 60%yi eldl-Ms: M= 584 (APl +) Exanple H8.2.3
2- (2, 6-di chl or o- 4- hydr oxyphenyl )-4-(3- [4'-chl orobenzyl oxy] phenyl)-5-(2-
[3- net hox&g Eil;;@g:gno] pyrimdin-4-yl)-NHimdazole (H8.2.3) 10 An

anal ogous t hat described in exanple HL. 1.1, but starting with

G8.2 and 3-(3m:dickdpré-4drydroxypberghled-§ 34 - dhidor &mylpxmm}?ew%d(z ®RB: M= 612
AP| + 4-(3-
E4' - c%ﬂ or oggmlz ?l]zalﬁﬁl%n%rﬁlﬂ-?ghp{\pﬂﬂnﬁ&%mw : (

met hoxyet hyl - am no] pyri mdin-4-yl)-NHimdazole (H8.2.4) An anal ogous
reaction t%ntiiﬁlogéﬁ§€eratﬁkﬁﬂtd tha€d&eib&l flexdmbple HUM 15 bat §thﬂ évwmh(;@. 2 and

2 e hoxy |1 BOCL NANC GRS % ol }iG47 Vi o &S M =508 (AP

(rac)-2-(2, 6-dichl oro-4- hydr oxyphenyl ) -4-(3-[4'-chl orobenzyl oxy] phenyl ) - 5-(

2- [2,3-di XYL, am no] pyri m din-4-yl)-N-Himdazole (H8.2.5) An
anal ogous rﬂxégl\?l 05%4?R¥5k at described in exanple H1.1.1, but starting with
&.2 and (rac)-2, 3-di hydroxypropyl -am ne gave H3.2.5 in 11%yield. M5 M=

612 (APl +) Example H8.2.3
2-(2,6-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 H8.2.4 |
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-
(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+)



3/ 087026 PCT/ EPO3/03969 -142- Exanple H8.3.1 2-
di chl or o- 4- hydr oxynet hyl phenyl )-4- (3- [4'-chl orobenzyl oxy] phenyl)-5-
[ 3- hwdoummanmpyl am no] pyrimdin-4-yl)-NHimdazol e Pd3/EP0IY39EXanpl e

0

, 6-

. 3.2
(2 6- dlchloro 4- hydroxynethylphenylh -(3-[4'-chl orobenzyl oxy] phenyl ) - 5-(

[2 hydroxyethyl am no] pyri m di n-4- y??-N—H—inidazole (H8.3.2) Exanple

3.3 2-(2,6-dichloro-4-hydroxynet hyl phenyl)-4-(3- [4'-chl orobenzyl oxy]

n

H8.

phenyl ) - 5- GZambi-Fig8R0XYypr opyl - am no] pyri m di n- 4- yI) N-Him dazol e (H8. 3. 3)
o B e o B ekl o

[ 2- et hOXy¢3-hyﬂro&mnmpkpymiﬁn]plyrnnﬂhxyh)yi)\h\n-Hufmdlﬁz»w @18.348) 3. 4). Exanple H3.3.5

2- (2, 6-di chl or o- 4- hydr oxynet hyl phenyl) -4-(3- [4'-chl orobenzyl oxy]

phenyl)-5-(2- 15 [2, 3- dlhydroxypropyl am no] pyri mdin-4-yl)-NHimdazol e
( 3.5) Eizmnpklﬂﬂiz 2- (2, 6-di chl orophenyl )-4-(3- [4'-nethoxybenzyl oxy]
phenysi) 5- % 6- @é%agr%&&%mﬂ@meww [ SliRoBentybitphenylj-9330! e
2
h
2-

(

e

H8.

Ho.

(2, 6 d| cr{ﬂ bﬁmﬁ#ﬂymw&mp%w&&%ﬁwﬁmlﬂ](%)l) 5-(2-[ 2-
ydr oxyet hyl -am no] pyrimdi n-4-yl)-N-Him dazole (H9.1.2) Exanple H9.1.3
(2,6-dichloro 5I)-4-(3- [ 4' - met hoxybenzyl oxy] phenyl)-5-(2- [3-
nethoxypro Jﬂyrinidin-4-y|)-N—H—inidazoIe (H9.1.3) 25 Exanple
HO. 1.4 2-(2: (aﬁddiclﬂlbwﬂfi@dmﬁy)neﬂnﬂﬂienwi4~(ﬁetMahLdrebﬂvtfloxxﬂbhmﬂh$4(2— 5-(2- [2-

[3-methoxypropyl-amino]pyrimidin-4-yl)-N-H-imidazole (H8.3.3)

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)



met hoxyet hyl - am no] pyrimdi n-4-yl)-N-Him dazole (H9.1.4) WD 03/087026
PCT/ EPO3/ 03969 -143- Exanple H9.1.5 2- (2,6-dichlorophenyl)-4- (3- [
4' - met hoxywbenanpyiooxy] phenyl) - (2- [ 2,3- PCT/EP03/03969

di hydr oxypr opyl -am no] pyri m din-4-yl)-N-Himdazole (H9.1.5) Exanple
H9.2.1 5
2-(2,6-dichIoro-4-hydroxypheny|)-4-(3Jﬁﬁ“-nethoxybenzyloxy]phenyl)-5-(2-[3-
hydroxypropylanino]pyrinidin 4-yl)-N-Himdazole (H9.2.1) Exanple H9.2.2
2-(2, 6- dlc@ ﬁa§¥groxyphenyl) 4-(3- [4' -net hoxybenzyl oxy] phenyl)-5-(2-
[ 2- hydrox ] pyrimdin-4-yl)-NHimdazole (H9.2.2) 10 Exanple
Ho.2.3 2-(2; @@MMOW@MYWOWMMCMY{@ Ithenybdt Qolybenzyl oxy]

phenyl ) - 5- 1 I N—H—|n1dazole
(H9. 2. 3) Ex%%é%@gﬂﬁm?%mé?ﬂ?gi?é@ yis L‘?&?%%Sﬂ%%)yu 4- (3-

[ 4' - met hoxybenzyl oxy] phenyl)-5-(2- [2- 15

nethoxyethgk@@pgghg_ﬂlnldln 4-yl)-N-Himdazole (H9.2.4) Exanple H9.2.5

(22 3.5 ny o Gy e BB AT B 14 e R AP bR B %S) Ecanpl e
3.1 20 hydroxypropylamino]pyrimidin-4-yl)-N-H-imidazole (H9.2.1)
(

6- di chl or o- 4- hydr oxynet hyl phenyl ) -4- (3-[4' - net hoxybenzyl oxy] phenyl ) - 5-

3- hydr oxypr opyl ani no] pyri m din-4-yl)-N Himdazole (H9.3.1) Exanple
2 2- @Eﬂﬂﬂ&ﬁgléro 4- hydr oxymet hyl phenyl ) -4- (3- [4'-nethoxybenzyl oxy]
;Zml- 22 %3&%%@&%)&%@511@591):@4@“ Lide@oRyBtny ) bxy¥phenyl)-sazore (HI. 3. 2)

HO.
2-(2,
(2-]
HO. 3.
pheny
25 Ex
hy roxyethylammo]pyrlmldm 4-yl)-N-H-imidazole (H9.2.2)

10 Example H9.2.3
2-(2,6-dichloro-4-hydroxyphenyl)-4-(3-[4’-methoxybenzyloxy] phenyl)-5-(2-[3-
methoxypropylamino]pyrimidin-4-yl)-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)



2- (2, 6-dichl oro-4-hydroxynet hyl phenyl )-4- (3- [4'-nmethoxybenzyl oxy]
phenyl)-5- (2-]3-nmet hoxypropyl am no] pyri mdin-4-yl)-NHimdazole (H9.3.3)
WO 03/ 08 WD63eCDeEPO3/ 03969 -144- Exanple H9. 3.4 PCT/EP03/03969

2- (2, 6-di chl or o- 4- hydr oxynet hyl phenyl ) -4-(3- [4'-net hoxybenzyl oxy]
phenyl)-5- (2-[2- nethoxyethylanlno]pyrlnldln 4-yl)-N-Himdazol e (H9. 3. 4)
Exanple H9.3.5 5 144 -

2- (2, 6-di chl or o- 4- hydr oxynet hyl phenyl ) - 4- (3-[4' - met hoxybenzyl oxy] phenyl ) - 5-
(2-2, 3- digédrogiggggylanino]pyrinidin 4-yl)-N-Himdazole (H9. 3.5)

Exanmpl e H 2, 6-di chl orophenyl)-4- (3-allyloxyphenyl)-5- (2- [ 3-
hydr oxy pr opy@#ndickibrg¢hydraiymethytpheny) H-(3+{ laneathexybefi fyldxyl phebyl)/ anal ogous

reaction t rat ng vvlth Gl0.1 gave
H10.1.1 i n?%gi}ﬁ%“ e%%%&k@%ﬂ%j}y%@ﬂ%&ﬂ%%@m&%{i&eﬁﬁ% 3 4)

(2, 6-di chl orophenyl)-4- (3-allyloxyphenyl)-5-(2- [2 15

hydr oxyet hgkafbRrMUPyEI M di n 4-yl)-NHimdazol e (H10.1.2) An anal ogous
reaction taQ escrlbd e le HL.1, 1, but star G10.1 and
2 hoot harai>-disMlerart- Ry tomrmeaEbery ek -4 e ooasp e Raphe Dk ami o

HL0. 1.3 20 (244, m@xéﬂp@éwhﬁnwmwﬁnmﬂwmmﬂmﬂe) @48 [3-

nmet hoxypr opyl am no] pyrimdin-4-yl)-NHimdazole (H10.1.3) Exanple

H10. 1.4 2-(2, 6-di chl orophenyl) - 4 (3-all yl oxyphenyl )-5-(2- [2-
met hoxyet hixampled]100ki i mi di n-4-yl)-N Hi nmi dazol e (H10. 1. 4)

2-(2,6-dichlorophenyl)-4-(3-allyloxyphenyl)-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)



25 Exanple H10.1.5 2-(2,6-dichl orophenyl) -4-
di hydr oxypr opyl am no] pyri m di n-4-yl)-N-Himdazole (H 0.1.5) WO 03/087026
PCT/ EPO3/ W83888702445- Exanple H 10.2.1 2-(2, 6-di chl or o- 4- lrgdrepoypiveny! ) - 4-
(3-al Iyl oxyphenyl)-5-(2- [3-hydroxypropyl- am noj

pyri mdin-4-yl)-NHimdazol e (HL0. 2. 1) Example H 10.2.2 5

2- (2, 6-di chl or o- 4- hydr oxyphenyl ) - 4- ( 3- é?'ryl oxyphenyl ) -5-(2-[ 2-

hydr oxyet hyl am no] - pyri mi di n-4-yl)-N-H i m dazole (H10.2.2) Exanple H

10. 2.3 2-(2,.6-dj cﬁud)“) 4- hydroxyphenyl) 4- (3-allyloxyphenyl)-5-(2-

[ 3- met hoxy o] pyrimdin-4-yl)-NHimdazole (H10.2.3) 10 Exanpl e
H 10. 2. 4 22((2,65dighlo-drhydroxyphierghlypit2allylpxyphend)-at (2B dwylptemyepyl5- ( 2-

[ 2- met hoxy | m dazol e (H10.2.4) Exanple

H10. 2. 5 2%’){%]"&&%@&48%2 irn(q)i}ié%ﬂéeny iﬁ% (3-al I'yl oxyphenyl )-5-(2- [2, 3-
15 di hydr oxypr opyl - am no] pyr| m di n-4-yl)-N-Himdazol e (H10.2.5) Exanple H

10.3.1 2- (Ega,ﬁpw}@fd pgo 4- hydr oxnet hyl yphenyl) -4- (3-allyl oxyphenyl) -5-
Exam[ff g HQ %Xlﬁ%‘%ﬁy 4- hyg}or;(yl)l?gnyll)ﬂ-%-allyﬁo%yl)henylﬁsl-(T— [g-a zole (HIO.3.1)

2-(2,6-di cMydfo&yéth’ynlﬁdfmodypmﬁiﬁylﬁrphqmyMHdnﬁ&zalel(Hw)zyqjhenyl )-5-(2-]2-

hydr oxyet hyl -am no] pyrimdin-4-yl)-NHimdazole (H 0.3.2) Exanple H

10 3 3 2- (2, 6- iﬂlﬁ:lh(;é)ro 4- hydr oxynet hyl phenyl ) -4- (3-allyl oxyphenyl) - 5-
rxampie rniv.z2.o

2-(2,6-dichloro-4-hydroxyphenyl)-4-(3-allyloxyphenyl)-5-(2-[3-methoxypropyl-
amino]pyrimidin-4-yl)-N-H-imidazole (H10.2.3)

(3-allyl oxyphenyl)-5-(2- [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
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-allyloxyphenyl)-5-(2-[2-
methoxyethyl-amino]pyrimidin-4-yl)-N-H-imidazole (H10.3.4)




met hoxypr opyl - am no] pyri m di n-4-yl)-NHim dazol e (H10.3.3) 25 Exanple
H10.3.4 2-(2, 6-di chl oro-4-hydroxynet hyl phenyl)-4-(3-allyl oxyphenyl)-5- (2-
[ 2- et howpaBlygiozam no] pyri m di n-4-yl)-NH i m dazol e (HLOP8TAPIINIESB/ 087026
PCT/ EPO3/ 03969 - 146- Exanple H10.3.5 2-

(2, 6-di chl oro-4- hydroxynet hyl phenyl ) -4-(3-allyl oxyphenyl)-5-(2- [2, 3-

di hydr oxy- propyl am no] pyri m di n-4-yl I-l Him dazole (H10.3.5) Exanple
H11.1.1 5 2-(2, 6-di chl orophenyl)-4-(4-chl orophenyl)-5-(2- [3- .

hydr oxypr o%l agjeﬁgi&ygi m din-4-yl)-N-Himdazole (H 1.1.1) An anal ogous

reaction t ibed in exanple H1.1.1, but starting with Gl1.1 gave
H11l. 1.1 i n24@%- dicklodo-4sdrovtymettrdplionyi)+4-(3-allylesyphend)-pt(242.8: 2

2 (2 1 BB ond ORIV o Dy o1ty no

described in exanple H1.1.1, but starting wwth Gl1.1 and 2-am noet hanol
gave H1l. 1gZambled@Ph.yiiel d, mp. 129-134C. 15 Ms: M= 462 (APl +) Exanple H

11. 1.3 2-(2,6-dl or.0 yl)-4- (4-chl| or enyl)-5- (2- [3-
met hokypr opyi2ed ﬁ?ﬁgﬂh%ﬁqﬁ@i@?fﬁkﬁ%ﬁ}%@ﬁb|g %Hll. (1 3)[An anal ogous
reaction t hytdhayprgymihelpyrimidinadnyl)eN-Hl-irhidbzole(H154ddting with Gl1.1 20

and 3- net hoxy-1-am nopropane gave H11.1.3 in 73%yield. M5 M= 490 (API+)

Exanple H 11.1.4 o
An analogous 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 described 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 and 3-methoxy-1-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.



2- (2, 6-dichl orophenyl)-4- (4-chlorophenyl)-5-(2- [2- nethoxyethyl am no]
pyrimdin-4-yl)-NHimdazole (H11l.1.4) 25 An anal ogous reaction to that
descri bedwionspsanpl e H1. 1.1, but starting with GL1.1 andPCT/EP03/03969

2- met hoxy- 1- am noet hane gave H11.1.4 in 73%yield. WO 03/087026

PCT/ EPO3/ 03969 -147- Ms: M= 476 (APl +) Exanple H11.1.5 (rac) -2-

(2, 6-dichl orophenyl) -4- (4- chl orophéﬁ%ﬂ) - 5- (2- [ 2,3-dihydroxypropyl -
am no] pyrimdin-4-yl)-NHimdazole (H 1.1.5) 5 An anal ogous reaction to

t hat described,in e HL. 1.1, but starting with Gl1.1 and
(rac)-2, 3- ﬁ%r‘o@@%ﬁ am ne gave H11.1.5 in 86%yield. M5 M= 492 (+)

Exanple H11.1.6 (R) -2- (2,6-dichlorophenyl)-4- (4-chlorophenyl) - 5- (2- [
2, 3-di hydgEQxypie3#¥.1.510 am no] pyrimdin-4-yl)-NHimdazole (H 11.1.6) An
anal ogous reactron to that described in ex le H1.1.1, but starting with
GL1. 10" and (pR) 2426- i HgPbRY DI BiATABb e Do (B -3 A yoroapemyiol o NS, M =
492 (APl +) anﬁ@]?ﬂiﬁﬁdﬂah— )-N-Hoimidazole (H11.1.5)

(S)-2-(2, 6-di chl orophenyl)-4-(3-bronmophenyl ) -5-(2-[2, 3-di hydr oxypr opyl -

am no]lpyrimdin-4-yl)-NHimdazole (H 1.1.7) Exanple H11l. 1.8

2- (2, %- di cAnomahigeny/tepetibn h-thind desorjiied iy leyarbple 211.1.4,-but starting with G11.1

hydr oxybut .00} Ry a4 04 .4l 0s 4 - | 17} 1;1.8) 20 An anal ogous
reaction téh‘?@aagpg’gs%%g%rﬁp%é%ﬁ%ﬁggb@gi%% gg({d—)ué%%rti ng with Gl1.1 and
4- am no- 1- but anol gave H11.1.8 in 52%yield. M5 M= 488 (APl +)

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 (S)-2-(2,6-dichlorophenyl)-4-(3-bromophenyl)-5-(2-[2,3-dihydroxypropyl-
amino]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+)



WO 03/ 087026 PCT/ EPO3/03969 - 148 Exanple H 11.1.9 2-

(2, 6-di chl orophenyl) -4- (4-chlorophenyl) - 5- (2- [ 5- hydroxypentyl am noj
pyri m di rwo-oploy70bé H- i m dazol e (H11l.1.9) An anal ogous reacPCarEPI®0I9hAt
described in exanple H1.1.1, but starting with G11.1 5 and

5-am no- 1- pentanol gave H11.1.9 in 53%yield, mp. 188-194C. Ms: M= 504
(APl +) Exanple H 11. 2- (2, 6-dichl ordé%Enyl )-4- (4-chlorophenyl) - 5- (2-
[ 3-hydroxy-2, 2- dinmethyl propyl am no] -pyri m din-4-yl)-NHimdazol e
(H11.1.10) 10 Al ggous reaction to that described in exanple H1.1.1,
but starti ng> *¥”1 and 3-am no-2, 2-di met hyl -1 - propanol gave H1l.1.10
in 73% yi el2e(2,6v8ichlviroplisngl) (44@tchlorophemy)-5-(24[3-1.

(rac)-2-(2, ' Jf imddib4e SRR 18 31119y [3 15

hydr oxybut ;’?glfr#xﬁg ‘8@%‘?‘%’?‘?#’;‘@@%&3‘?%‘* eﬂ?l—ﬁ {1;)1 11) An anal ogous

reaction to that described in exanple H1. 1.1, but starting with Gl1.1 and

(Br( ac) - 4- amﬁpaﬁi%dgahafw&ﬁmehhlde&r;bdh bampdavitel, But drtinwirthA90L.{ APl +)
anpl e : . . . o

(rac)? 2- ( 2,284 drmirgr wperARel pa v UL LR iy P risld m5-Psl 88l hy dr oxy- | -

phenyl propyl am no] - pyri m di n-4-yl)-NHim dazol e (H11.1.12) An anal ogous

reaction t hat_ kbed in exanple H1.1.1, but starting with Gl1.1 and

(rac) - 3- am%dn%tl\g-_pﬂ)gs(%hb)- propanol gave H11.1.12 in 31%yield, mp. 129-

134C. 25 Ms: M = 552 (APl +) WD 03/087026 PCT/ EP03/ 03969

Example H11.1.10
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-propanol 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-yl)-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-1-
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+)



- 149 Exanple H11.1.13 2- (2, 6-dichlorophenyl)-4- (4-chlorophenyl)-5- (2-
[2-tert- butyloxyethylam no] pyrimdin-4-yl)-NHimdazole (H11l.1.13) An
anal ogouswoaBoesiee to that described in exanple Hl. 1.1, bwCTSPas/b3%g W th
Gll. 1 5 and 2-tert-butyl oxyethylam ne gave H11.1.13 in 84%yield. M5 M=
518 (APl +) Exanple H11.1.14 2- (2,6-dichlorophenyl)-4- (4-chlorophenyl)-5-
(2-am nopyrimdin-4-yl)-N H |mdazoré ?Hll 1.14) 10 A solution of 30 ng
(0.06 Mol ) Gl1.1 were placed in an autoclave and 10 ml  liquid amoni a was
added. Aft%r 20l at ilQC t he solvent was renoved and the residue was

purified b mat ogr aphy on Si Gel (dichl or onet hane/ met hanol i c
anmmoni a 9525()26ddp1dbebphrfxylh-g (@eddgrophenyl)-3-42-[dert-M = 418 (API +) 15 Exanpl e

R I
H11. 2 Vga onyI Byeiyidin-2- §/ l—él‘h‘flhk&%‘i@l@ﬁﬁﬁY])B?

(2-tert- butyI amnoet am no] pyrimdin-4-yl)- I\I—H—lmdazole
(H 1.1.15) An anal ogous reaction to that described in exanple H1.1.1, but

;B arting WAtﬂmﬂd oils red&ﬂ)nNoB%cﬁ%&HHeﬂfiﬁlleﬁdﬂxpl@IﬂgNﬁ rﬁdlltai{hrﬂg&vilﬂ;ﬂ@%% %/14 el d.
' Ccnl or opnen - -
chl or phen;?f‘?ﬁ tg’% but%lWEﬁly?a%“ng?vemlﬁ 8(%‘286‘{%@ {?r PReny

am nopropyl ) am no] pyrimdin-4-yl)-NHimdazole (HL1l.1.16) An anal ogous
reactiont%fl\g 3 ?edln exanple H1. 1.1, but starting with Gl1.1 25
and N- BOC- I am nopr opane gave H11.1.16 in 81%yield. M52 M= 575 (APl +)
WO 03/ 087026 PCT/ EPO3/ 03969

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 H11.1.15
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+)



- 150 Exanple H11.1.17 2-(2,6-dichlorophenyl)-4- (4-chlorophenyl)-5- (2- [
(4-tent-butyl oxycarbonyl - am nobutyl) am no] pyrimdin-4-yl) -NHimdazol e
(H11. 1. 1AvoAa/osmas ogous reaction to that described in examgiraEpbilobed, but
starting with Gl1.1 5 and N BOC-1, 4-di am nobut ane gave H11.1.17 in 75%
yield. Ms: M= 589 (APl +) Exanple H11.1.18 2-

(2, 6-di chl orophenyl ) -4-(4- chlorophenyl§-5 (2- [ (2

am noet hyl ) am no] pyri m di n-4-yl)-N Him dazole (H11.1.18) 10 From H11.1.15
by treatnent w r ;uoroacetlc acid at roomtenperature overnight.

| sol at ed aizgpp;ﬂ%%¥%;cetate in 63%yield. M&: M= 461 (API+) Exanple H
11. 2- (2, 8-@itedicblooghenyl)- @-leropharybpiré|(4)teg-tagylokydagbartyl-

am nopropyla)rgﬂamﬁgz %ﬂnﬁ‘d‘lﬁh Nt -1%&jﬁﬁfééﬁlﬁ"l']i]7)1 19) An anal ogous

reaction t In ex H11 but starting with H
11.1.16 gave H 11.1. 19 in 8296y|eld NB M= 475 (APl +) Exanple H 11. 1.20

20 2-( 2t 6| WM@@@@W&H% tﬁﬁ'd‘é@&rﬂfeﬁm{'%ﬁ})le 23(07% 3 g?(u?-rst;(r)t)mgAmth Glll 1
am nopu a n anal ogous
’ Lrditaipobhtiok et kAP0 0 VEIR Siarting wih H

react?on t6n
11.1.17 gave H 11. 1.20 in 26%vyield. Ms: M= 489 (APl +) WO 03/087026

PCT/ EPO3/ O%ﬁ%{ =-58§§APE§)aml e H11l. 1.21

Example H11.1.18
2-(2,6-dichlorophenyl)-4-(4-chlorophenyl)-5-(2-[(2
aminoethyl)amino]pyrimidin-4-yl)-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+)



2- (2, 6-di chl or ophenyl ) -4-(4-chl orophenyl ) -5-( 2-

[ (2-N, N-di nmet hyl am noet hyl )- am no] pyrimdin-4-yl)-NHimdazol e

(H11. 1. 22WwoAB/0aTaé ogous reaction to that described in examoraEpe/a3see 1, but
starting with G 11.1 5 and N, N-di net hyl et hyl endi am ne gave H11l.1.21 in 69%
yield, mp. 109-119C. MS: M= 489 (Al #+) Exampl e H11l.1.22 2-

(2, 6-di chl orophenyl ) -4- (4-chl orophen)} }35-(2- [ (3-N N

di met hyl am nopropyl )am no] -pyrimdin-4-yl)-NHimdazole (HL1l.1.22) 10 An
anal ogous rl;g‘.a“lfpﬁqq {.p2f hat descrl bed in exanple Hl. 1 1, but starting with
Gll.1 and N N-dimethyl-1, 3-di am nopropane ave HL1.1.22 in 67%yield, mp.
98- 113C. NE2, ﬁvdlﬁhmlxwii) 4)(4 ‘él%rﬁpﬁ@l}{lhi - @3N dlmetlwlammoetlwl)-

2- (2, 6- di chhfihephemibdin=4ty 104vmxﬁfdamwmn1§1)(2 [3-(pyrrolidin-I-

yl ) propyl am no] -pyri mdi n-4-yl)-NHimdazole (HL11.1.23) An anal ogous
reaction to that descrlbed |n exanple HL. 1.1, but starting with Gl1.1 and
1- ( 3- am nopuomalogpus reatticai toehgalescribed uie)&&uplﬂHHH%, puedtartingbrith\GH. 529 (APl +)

[3- (mbr phort BNt E R BT s R B RIBEHRC™ 11 1 00

An anal ogous reactl on to that described in exarrpl e HL. 1.1, but starting

with Gl1. 1y %@m nopr opyl ) nor phol i ne gave H11.1.24 in 55%yield. 25

M5 M= 545_('API +) 3/ 087026 PCT/ EP03/03969 - 152 Exanple H1l.1.25

2- (2, 6-dichl orophenyl)-4-(4-chl orophenyl)-5-(2- [3- (4-nethylpiperazin- | -
Example H11.1.22

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% yield, 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+)



yl) propyl am no] pyri m di n-4-yl)-N Him dazole (H11l.1.25) An anal ogous
reaction to that described in exanple HL. 1.1, but starting wwth Gl1.1 5
and 1-(3-woioaogmopyl ) - 4- met hyl pi perazi ne gave H11l. 1. 25 i npre9%rys/edody m p.
113- 118C. Ms: M = 558 (APl +) Exanple H11.1.26 2- (2, 6-dichlorophenyl)-4-
(4-chl orophenyl )-5-(2- [ (tert 10 but_3il ggr boxy) net hyl am no]
-pyrimdin-4-yl)-NHimdazole (H11.1. 3 ) An anal ogous reaction to that
described in exanple H1.1.1, but starting with GlL1.1 and tert-butyl

2- am noacet@ghepter.thd1l. 1.26 in 18%yield. Ms: M= 532 (APl +) Exanple

H11.1.27 1 L 6-di chl orophenyl ) -4-(4-chl grophenyl.)-5-(2-[2-(tert-

but y| car boxy ﬁ&ﬂ@ﬁ‘?ﬁ?ﬂ"@ﬁ“&'aﬁﬂrp@h?‘lﬁfﬁgﬁ?'ﬁ?‘&ﬁ%ﬂélpﬂéﬂ'5‘. 27) An

anal ogous ryBpespylinine]pyriahiditesol)- Ned-imidaskpl1e.1145) 1. 1, but starting with
Gl1l.1 and tert-butyl 3-am nopropionate gave H11.1.27 in 62%yield. M5 M=

546 (APl +) 20 Exanple H11l.1.28 2- (2,6-dichlorophenyl)-4-

(4- chl or ophtenara)ogdug Ractich to(thet described in example H1.1.1, but starting with G11.1

but yl gar bo r i pyd Jm qdin- 4-v1) - | fhdazab® _An

anal ogous. FLag PO RbRAY L et bl M g 8806 Sl e A0 0 i 1
Gl1.1 and ld8iG-butyl 4-aminobutyrate gave H 11.1.28 in 76%yield. 25 M5: M
= 560 (API+) WD 03/087026 PCT/EP03/03969 -153- Exanple H11l.1.29

2- (2, 6-dichloraphenyl)-4- (4-chl orophenyl)-5-(2- [ (R-1-(tert-
but yl car bo@iﬂ&ﬁpﬁgéﬁhﬂ _pyrimdin-4-yl)-N-Himdazole (HL1.1.29)

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)

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+)



An anal ogous reaction to that described in exanple Hl1.1.1, but starting
wth G 1.1 5 and tert-butyl 2-am nobutyrate gave H1L 1. 1.29 in 47%yvyiel d.
M5: M = 560 (3ARI02) Exanple H11.1.30 2- (2, 6-dichl or ophenylCOr/EPR03/03969
(4-chl orophenyl) -5- (2- [carboxynethylam no] pyrim din-4-yl)-NHimdazole
(H11.1.30) 10 FromH 11. 1.26 with tri EJﬁuoroacetlc acid at roomtenperature
overnight. M. M= 476 (APl +) Exarrpl 11.1.31 2-(2, 6-di chl orophenyl) - 4-
(4-chl orophenyl )-5-(2- [2- carboxyethylam no] pyrimdin-4-yl)-NHimdazol e
(H11. 1. 31) ous reaction to that described in exanmple H11.1. 29,
but starti Eiofl A0R). 3. 27 qave H 11.1.31, N&: M= 490 (APl +) Exanpl e
H11. 1. 32 22-(@56-dichiozephsngDifettys qylor&pbﬂnsdhﬁdzxiﬂﬁeh{/w 5-(2- [3 20
car boxypr opyaddrs Ffdpylaghifo midih 21N BZidi@aotél(H14.138) An anal ogous
reaction to thatr gie}giérlpgled |n]4%)¥grrple 1)'“1\? 29, but starti ng with H11.1.28
gave H11.1.32. Ms: M= 504 (APl +) WD 03/087026 PCT/EP03/03969 - 154
Exanpl e HlWnlardfogdus fedctiortitocthbodesqritasdyih Jexdmple4t Lhi dnaphetiyd With G112- [
(R - 1 car ba nm no m di Y. (H-I dazole (H11l.1.33) An
anal ogous F@ég{)& g’ﬁé&bg at"Hn{)b'%ér aine glﬁr‘} ig)lgﬁwpl/oeylélpill. 1.29, but starting
with 5 H 11. 1.29 gave H 11.1.29. Ms: M= 504 (API+)

MS: M =560 (API+)

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+)



Exanpl e H11.1.34 2-(2, 6-dichl orophenyl)-4- (4-chlorophenyl)-5-(2-

[ 2- (2- am noet hoxy) et hyl am no] - pyrimdin-4-yl)-NHimdazole (H11.1.34) 10
An anal ogwosisneaeé i on to that described in exanple HL. 1.1 pdnEPosbaecei ng
with Gl1.1 and 2-(2-am noet hoxy)ethyl am ne gave H11.1.34 in 30%yvyield. NS
M = 505 (APl +) Exanple H11l.1.35 2- (2,6-dichlorophenyl)-4-

(4-chl or ophenyl )-5-(2- [2-(2-N,N 15 - 154~

di met hyl am nopr opoxy) - propyl am no] -pyrimd.in-4-yl)-NH i m dazol e

(HL1. 1. 35) An ag;&@gpyas reaction to that described in exanple H1.1.1, but
starting 2- (2-N, N-di net hyl am noet hoxy) et hyl am ne gave
H11.1.35 i A-(28dighletaphenid)-4Nu=chigopkexditi-(2-P@®)Exanpl e HL1. 1. 36

2-(2,6-dic QN

(2-N, N- di ng%rgaggnsgw h‘fﬁ];"ﬁ“t?’%ge 5‘?\2% ‘%“']5“{?3‘} |ﬁm121d1| W4 y1y-N-H i mi dazol e

(H11.1.36) An anal ogous reaction to that described in exanple HL. 1.1, but
starting WaAhhafaldsols rédtblortt6 2hdN, desekitsertt iy &xamplo B0, bue etaptyhaimithe gave
H11. 1, 36 |@é§fyﬁ9y| el gﬂéﬁ M5: M= 549 (APl +), 547 (APl -) WD 03/087026
PCT/ EP03/ 0 8% le H11.1.37 2- (2, 6- dichlorophenyl) -4-
(4-chlor ophenyl ) - 5- (2- [2- (3-N,N dinethyl am nopropyl)-thioet hyl am no]
-pyrimdi n 4W)da20| e (H11.1.37) 5 An anal ogous reaction to that
descri bed rn—exanplé 1.1, but starting with GI11.1 and

2- (3-N, N-di net hyl am nopropyl ) t hi oet hyl am ne gave H11.1.37 in 87%yield.

MB: M = S6Exafifleti11.R84 (API-)
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 Example H11.1.36

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-)



Exanmpl e H11l.1.38 2- (2, 6-dichlorophenyl)-4- (4-chlorophenyl) - 5- (2- [ 3-
(2-N, N-di nret hyl am noethyl) - 10

t hi opr opywermsgjozeyri m di n-4-yl)-NH i m dazol e (H11l. 1. 38) PAR/ERPHDIIGDUS
reaction to that described in exanple H 1.1.1, but starting with G 11.1
and 3-(2-N, N-di net hyl am noet hyl ) t hi opr.opyl am ne gave H11.1.38 in 62%yield.
MS: M= 563 (API+), 561 (API-) Exanpré>Hl1.1.39 15

2- (2, 6-di chl orophenyl) -4-(4-chl orophenyl)-5-(2-[3-(3-N, N-di et hyl am no-

propyl)thi%grogkel;gﬂ'pg;-pyrirridi n-4-yl)-N-Himdazole (H i.i.39) An

anal ogous hat described in exanple HL. 1.1, but starting with
Gll.1 and 232(63dishinratihenylind @ribhanopbenyil)y 542-0{ BPylNami ne gave H11.1.39 in
3% vi.el 0. gy MngipishibbanyBbinb BBl B SRRk Einadzbis 1 40

2-(2, 6-di cf) oroBﬁle“r‘@ r-Hw(i-chP'g‘rop&}eAﬁtﬁ’ 35-(5’”’[ (3 rreﬁ?yelthi ophen- 2-

yl ) met hyl aftAbE38Yri mi di n-4-yl ) - N-Hi ni dazol e (HL11.1.40) An anal ogous
reaction to that described in exanple HL.1.1, but starting wth G 1.1 and

2-am ponet hyl - 3: net hyl t hi o ne,gave ,H11. 1. 40 j.n. 40%vyjeld. 25 . M= 528
(AP Vo B Ringsts HesiamBanogiaeited  sitens ph Lo Haritg i o1t

(2, 6- di chl andpHarty,N-dirdethyldmaidpoopphkioythylamibe gave HI[12-37(in 87 4phed- 2- y1 )
ethylamno | - pyrimdin-4-yl)-NHimdazole (H 1.1.41) An anal ogous
reaction to that described in exanple HL.1.1, but starting with Gl1.1 5
2- (t hi opheM M F)36BHAPEM: hel GRle) H11.1.41 in 74%yield. M5: M= 528 (APl +)
Exanpl e H11.1.42 2-(2, 6-dichl orophenyl)-4- (4-chlorophenyl)-5-(2- [

furan-3-yl) net hyl am no] -
( y xampﬂ%-lll.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 H11.1.40

2-(2,6-dichlorophenyl)-4-(4-chlorophenyl)-5-(2-[(3-methylthiophen-2-
yl)methylamino]-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+)



pyrimdin-4-yl)-NHimdazole (H11l.1.42) 10 An anal ogous reaction to that
described in exanple HL. 1.1, but starting with Gl1.1 3-am nonethyl furane
gave H11l.wo43/08mT265% yield. MS: M= 498 (APl +) Exanpl e HPCI/EPL3/4B69

2- (2, 6-di chl orophenyl)-4-(4-chl orophenyl)-5-(2- [2-(1,2,4-triazol-1- 15
yl)ethyl am no] -pyri mdin-4-yl)-NHimdazole (H11l.1.43) An anal ogous
reaction to that described in exanpl elPflz1.1, but starting with GL1.1
2-(1,2,4-triazol-1-yl)ethyl am ne gave H11.1.43 in 49%yvyield. M5 M= 513
(APl +) Ex | e, H11. .144 20

2-(2,6-dic 5=4- (4-chl orophenyl )-5-(2-[3-(1,2,4-triazol - 3-

yl ) pr opy! agi(@@}diphlorephtnpl)4- (4 dhldtophényl 342 2 (thidipheti-24v)ethylamital] ogous
reaction t d r 1.1, but starting with Gl1.1
3-(1, 2,4-t azo{lm f?ﬁ”?ﬁ%& dgﬁ%ﬁégqpiavét%n 1.44 in 81%yield. Ms: M= 527
(APl +) WO 03/087026 PCT/EP03/03969 - 157 Exanple H 11.2.1

2- (2, 6- di chlnoiAtBohY #aaroPianN desditet lﬁekaeﬁ;s;@mn]vi )b'u5‘sl(a1?t1n &n}hmuqupropyl

am no] pyri m di azo anple H 11.

2-(2,%-di cﬁr(gblephefh%)SQVF%HEHW)WﬁM @HPJ%%HgﬁyU 5- (2- [2 hydr oxyet hyl -
amno] pyrimdin-4-yl)-NHimdazole (H 1.2.2) Exanple H 11.2.3 2-

(2, 6-dichl henyl) -4- (4-chlorophenyl) -5- (2- [ 3-

met hoxypro%ﬁé\il %(&% m din-4-yl)-NHimdazole (H11.2.3) 10 Exanple H
11.2. 4

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 An analogous 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-
yl)propylamino]-pyrimidin-4-yl)-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+)



2- (2, 6-dichl oro-4-hydroxyphenyl)-4- (4-chlorophenyl)-5- (2- [2-

nmet hoxyet hyl am no] pyrimdin-4-yl)-N-Himdazole (H11.2.4) Exanple H11.2.5
2- (2, 6- dwohiBosm26l- hydr oxyphenyl ) - 4- (4- chl or ophenyl ) - 5- ( 2CT[EP0363965H

di hydr oxypr opyl am no] pyri m di n-4-yl)-NHi m dazol e (H11. 2.5) Exarrpl e H
11.3.1 2-(2, 6-di chl oro-4- hydroxynethylghenyl) 4- (4-chl orophenyl )-5- (2- [
3- hydroxypropyl am no] pyrimdin-4- yr)1 N H i ni dazol e (H11.3.1) An anal ogous
reaction to that described in exanple HL. 1.1, but starting with Gl1.3 20
gave H11.3.1 |n %)é/ield M5: M= 506 (APl +), 504 (API-) Exanmple H 11.3.2
2-(2,6-dic oxymet hyl phenyl )-4- (4-chloro I)5(2- [ 2-

hydr oxyet h)ZF(arﬁ-dml]llowhhrrﬂmXNPﬁ enyll)r-44(#-chlonophenpl) &- 3' OJQ)PI‘QIa’l-ExarrpI e

HLL. 3.3 2 Gnifls B Anor f Jwﬁrmmwpkm@.gz!m (4-chl or ophenyl ) - 5- ( 2-

[ 3- rrethoxyprop mno yrimdin-4-yl)-NHimdazole (H11.3.3) WO
03/087026 PCT/ EPO3/ 03969 - 158 Exanmple H 11.3.4

2- (2, 6- di clpxavpleddtiyrle oxynet hyl phenyl) - 4- (4- chl or ophenyl) - 5- (2- [2-

th t hyl d - ' le H11.3.5
ol R A R LE R
di hydr oxyplanmyé]@mumdxpwyh)ﬂwmmdyic)le (HH-.2.8) dazol e (H11.3 Exanpl e
H12.1.1 2-(2, 6-dichl orophenyl)-4- (4-fluorophenyl)-5-(2- [3-

hydr oxypr opyl am no rimdin-4-yl)-N-Himdazole (H12.1.1
varoxyer oy ameieh £ " (F2.2.3)
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-chlorophenyl)-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 H11.3.1 in 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)



10 Exanple H12.1.2 2-(2,6-dichl orophenyl)-4- (4-fluorophenyl)-5-(2- [2-
hydr oxyet hyl am no] pyrimdin-4-yl)-N-Himdazole (H12.1.2) Exanple H12.1.3
2- (2, 6- dwonizesmphienyl )-4- (4-fluorophenyl)-5-(2- [3 15 PCT/EP03/03969

met hoxypr opyl am no] pyri m di n-4-yl) - N—H—inidazole (H12.1.3) Exanple H12.1.4
2- (2, 6-di chl orophenyl)-4-(4- quoropheg é) - (2- [2- nethoxyet hyl am no]
pyrimdin-4-yl)-NHimdazole (H12.1 ¥ Exanple H12.1.5 20

2- (2, 6-di chl orophenyl ) - 4- (4-f | uorophenyl )-5-(2-[2, 3-

di hydr oxypn ﬁ erlnldln 4-yl)-N-Himdazole (H12.1.5) Exanple
H12.2.1 2- r o- 4- hydr oxyphenyl )-4- (4- quorophenyI)-S- (2- [

3- hydr oxy- szcﬁaddrhlmméthWXYm@hﬂPWDﬂ-M -chlpraphepyi-8-@t22. 2. 1) 25 Exanpl e
HI12.2.2 2- 5 O B T r AR Y DR Y. fedrfiks@ophenyl) -5 (2-

2- hydr oxyetn%e?ll&ygm noj p{/lﬁllrm dlﬂr?%’B M lI)ml-‘falmr)n 3azo| gﬂ)( H12.2.2) WD 03/087026
PCT/ EPO3/ 03969 - 159 Exanple H12. 2 3

2-(2, 6- dicmkahgh4{nuﬂsoxyphenyl) 4-(4-fluorophenyl)-5-(2- [3-nethoxypropyl -
i, - A- N H- 2.4 5
2205 o s R AR D (e e 2202 et hoyet hy! -
ami no] pyr i wildidnexypyopyHdvaido] pyrdaixiin-d-yHVHAmidazeled i 8.312. 2. 5
[

2- (2, 6-di chl oro-4- hydroxyphenyl ) -4-(4-fluorophenyl)-5-(2- [2, 3-

Example H12.1.1
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)



di hydr oxypropyl am no] pyrimdin-4-yl)-NHimdazole (H12.2.5) 10 Exanple

(2, 6-di chl oro-4-hydroxynet hyl phenyl )-4- (4-fl uorophenyl)-5- (2-
[ 3- hydr owgpBopykam no] pyrimdin-4-yl)-NHimdazol e (HL2C3/EPp3/08%anpl e H
2,6-dichloro-4-hydroxynethylphenyl)-4- (4-fluorophenyl)-5-(2- [2-

H12.3.1 2-

12.3.2 2-(
15 hydr oxy
H12.3.3 2-
[ 3- nmetho
12.3.4 20
2-(2,6-dic
nmet hoxyet h

et hyl am no] pyri m di n-4-yl) - §+|n1dazole (H12. 3. 2)
(2,6-dichloro-4-hydroxynet p
xypropyl am no] pyri m din-4- yI) N-Him dazol e (H12.
Example H 2 2.3
Qr 0- 4- ymet hyl phenyl ) - 4- (4-f 1 uor gphenyl ) - 5-
P @i %!11.999 rifhyeiqrmlx rB -4(4:4fnaropheay 135

Exanpl e

henyl )-4- (4-fluorophenyl)-5- (2-
3.3) Exanple H

¢(@13-methoxypropylpl ¢ H12. 3.5
2-(2,6-di Cfahﬁﬁ@ﬁnhﬂaih%ylmH}‘irﬂﬂ@iﬁlUHﬂzﬁé)f| uor ophenyl ) - 5- ( 2-

(2-] 2-
|
[

2, 3-

di hydr oxypropyl am no] pyrimdin-4-yl)-N-Himdazole (H12.3.5) 25 Exanple
H13.1.1 2-(2,6-dichlorophenyl)-4-(4-chl oro-3-net hoxyphenyl)-5-(2- [3-
hydroxypro@ghmpjerﬂlz Dyrimdin-4-yl)-NHimdazol e (H13 1.1) WD 03/087026

?{9@26 %loxyp h'%_l%%-%—éz ﬂﬁoﬁr&leggy Ay am n&ilgweltﬂﬂ' _

PCT/ EP03/ 0
(4- cﬁforo
pyri m din-

2-(2, 6- dlchlorophenyl) 4- (4-chl oro- 3- net hoxyphenyl ) - 5- (2 [ 3-

met hoxypr o
13.1.4

10

15

20

25

mnq]pwmldmn DdV-B- {midazole QI)IIZ Ek)arrpl e H13.1.3 5

%%’(am feH]ZD%/rlmdln 4-yl)-N-Himdazole (H13.1.3)

2-(2,6-dichloro-4-hydroxyphenyl)-4-(4-fluorophenyl)-5-(2-[2,3-
dihydroxypropylamino]pyrimidin-4-yl)-N-H-imidazole (H12.2.5)

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-
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
2-(2,6-dichloro-4-hydroxymethylphenyl)-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)

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)

Exanpl e H



2- (2, 6-dichl orophenyl)-4-(4-chl or o- 3- met hoxyphenyl )-5-(2- [2-

nmet hoxyet hyl am no] pyrimdin-4-yl)-N-Himdazole (H13.1.4) 10 Exanple H
13. 1.5 2-wD, 08802l or ophenyl ) - 4- (4- chl or o- 3- met hoxyphenyl PC3EPO20392, 3-

di hydr oxypropyl am no] pyrimdin-4-yl)-NHimdazole (H13.1.5) Exanple H
13.2.1 2-(2,6-dichl oro-4- hydroxyphenyl% 4- (4-chl or o- 3- met hoxyphenyl ) - 5- ( 2-

[ 3- 15 hydroxypropyl am no] pyri m di n- 4- y?) N-Him dazole (H13.2.1) Exarrpl e H
13.2.2 2- 6-di chl or o- 4- hydroxyphenyl) 4- (4-chl or o- 3- met hoxyphenyl ) - 5- ( 2-

[ 2- hydroxm@hﬁ annep pyrimdin-4-yl)-NHimdazole (H13.2.2) Exanple H
13.2.3 20

2-(2. 6-di cRrGrsdighiorephsnylidaidysblore:3-methaxyphenyld%&ky pheny! ) - 5- (2- [ 3-

met hoxy pr ophydesxyethllayinolipghiimidinyd-yH) W-H-imiddacle(M13.H2B. 2. 3) Exanple H 13.2.4
2- (2, 6-di chl or o- 4- hydr oxyphenyl ) - 4- (4- chl or o- 3- nethoxyphenyl)-S-(Z- [ 2-

met hoxyet hyl am no] pyrimdin-4-yl)-NHimdazole (H13.2.4) 25 Exanple

H13. 2.5 2- Examphilh.bBo- 4- hydr oxyphenyl ) - 4-

(4-chgoro-3: (iﬁi Hﬁﬁbb?&ﬁi&}igl) -45(4(%1011023 %eﬂﬁi\/@{ rﬁ@é%ﬂgyl am noj

pyrim di n- N-H1'm dazol e PCT/ EP03/ 03969 - 161
Exanpl e H Psetbowpzow(laznwoméﬁv iy 47yl dmidaze -4- (4-chl oro-

3- net hoxyphenyl) -5- (2- [ 3 - hydroxypropyl am no]

pyrim di n-4:vyl i | m dazole (H13.3.1) Exanple H13.3.2 5

2-(2,6-dic 1640 oxynet hyl phenyl ) - 4- (4- chl or o- 3- met hoxyphenyl ) - 5- ( 2-

[ 2-  hydr oxet6ydizhionaihepyl)idnfdekhboré- 3 methoxiyphenyt)as-g2-¢2-( H13. 3. 2)
methoxyethylamino]pyrimidin-4-yl)-N-H-imidazole (H13.1.4)

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)




Example H 13.3.3 2-(2, 6-di chl oro-4- hydr oxynet hyl phenyl ) - 4-

(4-chl or o- 3- met hoxyphenyl )-5-(2- [ 3- nethoxypropyl am noj

pyri m di nwé-ogloy7obk H- i m dazol e (H13.3.3) 10 Exanpl e H13. 3. £CT/EP03/03969

2- (2, 6-di chl or o- 4- hydr oxynet hyl phenyl ) - 4- (4-chl or o- 3- net hoxyphenyl ) - 5- ( 2-
[ 2- nmet hoxyet hyl am no] pyrim din-4-yl s\ Himdazole (H13.3.4) Exanple
H13. 3.5

2- (2, 6-di chl or o- 4- hydr oxyphenyl ) - 4- (4- chl or o- 3- net hoxyphenyl )-5-(2- [2, 3-
15 di hydrom@ﬂm@mo] pyri m di n-4- yI) NHim dazol e (H13.3.5) Exarrpl e H

14. 1.1 2- henyl 3 uor h -

3- hydroxyﬁr@p@?‘éﬁ% Mﬁﬂh% ‘ﬁl?{l-xhl daz té gg%)&,&% anal ogous
reaction tdnydmpdmytamwebyrmmémﬁﬂyl)d\f&ll1m1dbzolbdxﬂléﬁdbt| ng with Gl4.1 20
gave H14.1.1 in 68%yield. M5 M= 564 (APl +) Exanple H14.1.2

2-(2,6-dichlor thenél 2-4-(3- benzyl oxy- 4-fl uorophenyl)-5- (2- [2-

hydr oxyet h 1 i mdin-4- yI) N-H-i m dazol e (H14.1. 2) 25 An anal ogous

r2 eactson L Q- GZ*@&CHB?%%Z]@@% 1)Hl(4lcmor&:sumah h % %7‘0%7032"
am noet aye n. Vi +

PCT/ EPO3/ o%@g’é”‘ge%@fm ]Q%Fédﬁql‘gﬁ} %m’@?‘éﬁ m{%?g?ophenyn 4-

(3- benzyl oxy-4-fl uorophenyl)-5- (2- [ 3- methoxypropyl am no]

pyri m di n- %xxljn IelY-'I é dazol e (H14.1.3) An anal ogous reaction to that

descri bed 1.1, but startln? with Gl4.1 5 and

3- et hoxy- 2-@vhr- i apédlydg@wmqmﬂphml)m 4B dsloya-3ingethoxyphenyl)-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)

Example 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)

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+)



M5: M= 578 (APl +) Exanple Hl4.1.4

2- (2, 6-di chl orophenyl) -4-(3-benzyl oxy-4-fl uorophenyl)-5-(2- [2-

met hoxyetwglamsmed pyrim din-4-yl)-NHimdazole (HL14. 1. 4pCIErPdsromaal ogous
reaction to that described in exanple H1.1.1, but starting with Gl4.1 and
2- met hoxy-1 -am noet hane gave H14.1.4_i1g267% yield. M5 M= 564 (API+)
Exanple H14.1.5 (rac)-2- (2,6-dichlorophenyl)-4-

(3-benzyl oxy- 4-fl uorophenyl )-5- (2- [2,3- 15

di hydr oxypEsgypleddi«bBpyri m di n-4-yl)-N-H i m dazol e (H14.1.5) An anal ogous
reaction t i ting with Gl4.1 and
(rac)-2, 3- (EQ;‘?;S@B%H&F}W n@ne g v;é)e‘l?gfl % élengﬁgsg?el d. Ms: M= 580
(APl +)  Ex exyprapyfaminp{pyrimidin-4-yl)-N-H-imidazole (H14.1.

2-(2, 6- dlchloro 4- hydroxyphenyl) 4- (3- benzyl oxy- 4- quorophenyI) 5-(2-[3-

hydroxypro rimdin-4-yl)-NHi m (H14. 2 al ogous
reaction t é%?%ﬂ |tHate‘;<%ﬂ)theBl- 1P fxamp'e %'gluf ’sli"éls'iafth‘bgmwﬁ .2 gave
H14.25 1 i naﬁﬂi%metﬁbﬁy 1 MBindpropmBOzayARI14)1.340 8094 {8ld026 PCT/ EPO3/ 03969 - 163
Exanpl e H14.2.2 2- (2, 6-dichloro-4-hydroxyphenyl) -4-

(3-benzyl oxy-4-fluorophenyl) - 5- (2- [ 2-

hydr oxyet hMS: MiEfTBddPI+i di n-4-yl)-N-Hi nmi dazol e (H14.2.2) An anal ogous
reaction to that described in exanple HL.1.1, but starting with Gl4.2 5
and 2-am noet hanal 4gave H14.2.2 in 76%yield. M5. M= 566 (APlI+) Exanple
H14.2.3  ExampleH14.1.4

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+)



2- (2,6-dichl oro-4-hydroxyphenyl) -4- (3-benzyl oxy-4-fluorophenyl) -5- (2-
[ 3- nmethoxypropyl-am no] pyrimdin-4-yl)-NHimdazole (H14.2.3) 10 An

anal ogouswoaaosioee to that described in exanple Hl. 1.1, bwCTStPas/biomg W th
Gl4.2 and 3-net hoxy-|-am nopropane gave H14.2.3 in 77%yield. M5 M= 594
(APl +) Exanple H14.2.4 2- (2, 6-dichl-aes-4-hydroxyphenyl) - 4-

(3- benzyl oxy-4-fl uorophenyl)-5- (2- [2- 15

met hoxyet hyl - am no] pyri m di n-4-yl)-N-H i m dazol e (H14.2.4) An anal ogous
reaction t@_xmm_lﬂb‘lsiai bed in exanple HlL.1.1, but starting with Gl4.2 and

ggﬁ;ﬂhgxm ]2'-ﬁg&gﬁfop&ﬂﬂmyﬁ?&@pﬁ%ﬂ443j%n§§§8&yy«i-ﬂh6ropﬂ@hylM5—izf{§D (APl +)
(rac)-2-(2, gy X(YFF?‘&@@W’Hﬁ‘&@%ﬁéﬂyMHﬂm{i@@Eﬁ&ﬂ%@- 4-fl uor ophenyl ) -5-( 2-

[ 2, 3-di hydr oxypr opyl -am no] pyri m di n-4-yl)-NHimdazole (Hl4.2.5) An

anal ogous reaction to that scrl bed i.n exanpl 1.1 ut ti,ng with

G4, 2 and A R uS et e Ra i b eran g L s Seriti wib & d. " w

= 5965 ( API ahd 2enigsad7sl garRGI1£PA31 06BG%ld.- 164- Exanple H14.3.1 2-

(2, 6-di chl or o- 4- hydr oxynet hyl phenyl) -4- (3-benzyl oxy-4-fluorophenyl)-5-

(2- [ 3- hydroxypropyl-am no] pyrimdin-4-yl)-NHimdazole (H14.3.1) An

anal ogous ?ﬁéﬁd‘fliﬁﬁ(éplﬂat described in exanple H1.1.1, but starting wth

Gl4.3 5 gave H14.3.1 in 53%yield. Ms: M= 594 (APl +) Exanple Hl4. 3.2

2-(2,6-dichl oro; 4- 9 oxymet hyl phenyl ) - 4- ( 3- benzyl oxy- 4-f | uor ophenyl ) - 5-

(2- [2- hy *==am no] pyri mdin-4-yl)-NHimdazol e (H14. 3. 2)
2-(2,6-dichloro-4-hydroxyphenyl)-4-(3-benzyloxy-4-fluorophenyl)-5-(2-[3-

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+)



10 An anal ogous reaction to that described in exanple H1.1.1, but starting
wth G 14.3 and 2-am noethanol gave H14.3.2 in 39%yvyield. M5 M= 580

(APl +) Bwarplog7obiid. 3. 3 2- (2, 6-di chl or o- 4- hydr oxynet hyl pheagiBroge3969
(3-benzyl oxy-4-fl uorophenyl)-5-(2- [3- 15

met hoxypr opyl - am no] pyri m di n-4-yl)-Nqgh i m dazol e (H14.3.3) An anal ogous
reaction to that described in exanple Hl1. 1.1, but starting with Gl4.3 and
3- met hoxy- 1- am nopropane gave H 14.3.3 in 24%yield. M5 M= 608 (API+)
Exanpl e leExaz_rileQHMS 1

2-(2,6-dichlgroL4 ne, n yI)5(2-
[ 2- net hox?e ) fh %E}? rlwtﬁﬁﬂ Yi) ﬂ\l-('fL—Benz%p ‘ﬁ%x?rﬁ? $?£ §anal ogous
reaction t dyditatyp pmrnskaﬂl)al\l-ﬂ -imidazoba/fHk RtX i ng with Gl4.3 and
2- met hoxy- 1 - am noet hane gave H14.3.4 in 60% y| eI d. M5: M= 594 (APl +) WO
03/087026 PCT/ EP03/03969 - 165 Exanple H 14 g’r ac) - 2- i

(2, 6- di chl dyanalagps eyt mhﬁwrmlaedzm e{wsmz}érlrlzlyl Bt starfingwish Ay ) - 5-

(2-[253- di hyer @xypNoRBsBMid@] pyrim di n-4-yl)-N-Him dazol e (H14.3.5) An
anal ogous reaction to that described in exanple HL. 1.1, but starting with

Gl4.3 5 and (rac)-2, 3-di hydroxypropyl -am ne gave H14. 3 5in 49%yield. M
M= 610 (ABIS:M =B%rQAIPé+)—|15. 1.1
2- (2, 6-di chl orophenyl ) - 4- (3- benzyl oxy- 4- net hyl phenyl ) - 5- (2- [ 3-

hydr oxypr opyl am no] pyrimdin-4-yl)-NHimdazole (H15.1.1) 10 Exanple
H15.1.2 2- i@lﬁlﬁﬂﬁﬁér ophenyl) - 4- ( 3- benzyl oxy- 4- met hyl phenyl )-5- (2- [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% vyield.

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+)



hydr oxyet hyl am no] pyrimdin-4-yl)-NHimdazole (H15.1.2) Exanple H
15.1.3 2-(2, 6-dichl orophenyl)-4-(3-benzyl oxy- 4-net hyl phenyl )-5-(2- [3- 15
met hoxyprwpyBasioa®] pyri m di n-4-yl)-N-H i m dazol e (H15. 1. 3pcTEraspioes H
15.1.4 2- (2,6-dichlorophenyl)-4-(3-benzyl oxy-4-nmnet hyl phenyl)-5-(2- [2-
met hoxypr opyl am no] pyrimdin-4-yl)-N-Himdazole (H15.1.4) Exanple H
15.1.5 20 2-(2, 6-dichl orophenyl )-4-(3-16%'nzyl oxy- 4- et hyl phenyl )-5-(2-[ 2, 3-
di hydr oxypropyl am no] pyri mi di n-4-yl)-NHim dazole (H15.1.5) Exanple
H15.2.1

2- (2. 6-di c%m—gl-%g—ﬁv;d;oxyphenyl ) - 4- (3- benzyl oxy- 4- et hyl phenyl ) - 5- (2- [ 3-

hydr oxypr offsac)-ar26eligyetond-hiydeoxymethylphanyhidd@Asneyloxr3-fuoryplemylrb-anal ogous

reaction t @y th3aty; j At Hi Ay An i ith G15.2 ave
1 ;&9%%@&@%% y\%w HOHidarbR! (H12%. g

H15.2.1 in'7 03/087026 PCT/ EPO3/03969 - 166
Example H 15.2.2 2- (2, 6-dichl oro-4-hydroxyphenyl) - 4-

51 3;jben2y| (ﬁzo‘l‘,(rAml@bﬁé/ﬂe@&tﬁiﬁ)éﬂo)th&deﬁ&ibeﬁ% example Hll.l.l, but startir;g with G14.|3

ydr oxyet hyl 5 am pyLimdin-4-yl).- N- H i 'd;)abzo H1b5. 2. 2) An anal ogous
react on tBDfIﬂﬁfﬂgéé%ﬁngg’Wﬂr?Pyé?ghﬂf %a"ﬁﬂ?f:l,‘ ‘%to/g g‘tegrti ng with G15.2 5
and 2-am noet hanol gave H15.2.2 in 76%vyield. M5 M= 562 (APl +) Exanple
H15.2.3 2 A —di - 4- hydr oxyphenyl ) - 4- ( 3- benzyl oxy- 4- net hyl phenyl ) - 5-
(2- [3- m%%gp?é&gghﬁﬂi no] pyri mdin-4-yl)-NHimdazole (H15.2.3) 10 An
anal ogous reaction to that described in exanple HL. 1.1, but starting with
Gl5. 2 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 71% yield.

MS: M =576 (API+)



and 3-net hoxy- 1- am nopropane gave H15.2.3 in 70%yield. M5 M= 590 (API+)
Exanpl e H15.2.4
2-(2,6-dinMBm&Hm6hydroxyphenyl)-4-(3-benzy|oxy-4-nethy|pheﬂyhmyﬁme- [2 15
nmet hoxyet hyl - am no] pyri m di n-4-yl)-NHim dazol e (H15.2.4) An anal ogous
reaction to that described in exanple H1.1.1, but starting with Gl15.2 and
2- met hoxy- 1- am noet hane gave H15. 2. 4~ ﬂﬁﬁ?O@byleld MS: M= 576 (API+)
Exanpl e H15.2.5 20

(rac)-2-(226-diﬁg=§{f 4- hydr oxyphenyl ) - 4- ( 3- benzyl oxy- 4- net hyl phenyl ) - 5- ( 2-
[ 2, 3-di hyd m no] pyrim din-4-yl)-N-Himdazole (HL5.2.5) An

anal ogous ae(a;ﬂ-dlohﬂor@4ﬂiydroﬂphm}ﬂbéd34bmﬂhmym -metiylgheby)bu€2-Barting with

“sor (ap yAGH BRSNS RGBT RA, 0\ gy e ¢ T

2- (2, 6-di chl or o- 4- hydr oxynet hyl phenyl ) - 4- (3- benzyl oxy- 4- met hyl phenyl ) - 5-

(2- [ 3- hydnexar, ogBﬁ(J rea@ dHOoR U At dEs@HH%d‘lﬂ léJ(a)mIEile ﬁl‘ M dAk Qariddieh &182 An
analo ous re ctl nt scrih {ganp e HL. 1.1, but starting with

5 gabe 2rmnae ali‘ﬁ%‘f@ %Perl %YI 590 (APl +) Exanple H 15.3.2 2-
(2,6 di chl or o- 4- hydroxynethylphenyl) -4- (3-benzyl oxy- 4- et hyl phenyl ) -5-
(2- [2-hydroxyet hyl-agi no] pyri mdin-4-yl)-NHimdazole (H15.3.2) 10 An
Vori i

anal ogous at described in exanple HL. 1.1, but starting with
Gl5.3 and 2-am noet hanol gave H15.3.2 in 45%vyield. M5 M= 576 (API+)

Example H15.2.3
2-(2,6-dichloro-4-hydroxyphenyl)-4-(3-benzyloxy-4-methylphenyl)-5-(2-[3-
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 =590 (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-hydroxyphenyl)-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% yield.

MS: M =592 (API+)



Exanpl e H15. 3.3 2-

(2, 6-di chl oro-4- hydr oxynet hyl phenyl ) - 4- ( 3- benzyl oxy- 4- net hyl phenyl ) -5- (2-
15 [ 3- nretwoxppspy| - am no] pyri m di n-4-yl)-NHim dazol e (HCS/EPOIH3I9%N

anal ogous reaction to that described in exanple HL. 1.1, but starting with
Gl5.3 and 3-net hoxy-1-am nopr opane gave H15.3.3 in 27% yield. Ms: M= 604
(APl +) Exanple H15.3.4 20 167 -

2- (2, 6-di chl or o- 4- hydr oxynet hyl phenyl ) - 4- ( 3- benzyl oxy- 4- net hyl phenyl ) - 5- ( 2-
[ 2- et hoxygt hyl - am nol pyrimdin-4-yl)-NHimdazol e (H15.3.4) An anal ogous
reaction te&X ibed in exanple H1.1.1, but starting with G15.3 and
2- met hoxy - 2-(a/6-dicklofaasydrosgmidilylghehyl) /- @OBengyivkg-4-ivthylhen dpG- (RAPI +) WO

03/087026 PCI/ EPO3/ 03969 . -
(2, 6- di chl é%YE’-W%‘PB}ﬁ%{%’}W{BWﬂ'?% R’“?‘s‘"%%%??ﬁ @ﬁ”m hyl phenyl) -
5-(2- [2, 3 di hydr oxypropyl am no] pyri m di n-4-yl)-N-Hindazole (HL5.3.5) An

anal ogous i Qﬁﬁﬂp i3ng With
Gl5.3 5 an ?éugggéﬁtoggﬁ%%}g%g uﬁlgm e gk;_gvlle_ﬁL Ig%é%grt%wnﬂ%g%j §:’| eld. Ms

M= 606 (ARMEHIEAiHPIA 1.1 2- (2, 6-dichlorophenyl) -4-
(3-met hyl t hi ophenyl) - 5- (2- [ 3- hydroxypropyl am noj

pyrimdin azole (H16.1.1) 10 Exanple H16.1.2

2-(2,6-di cm% #Qﬂéf\?}i (3- net hyl t hi ophenyl )-5-(2- [2- hydroxyet hyl am no]

pyri mdin-4-yl)-NHimdazole (H16. 1. 2) Exarrple H16. 1.3 2-

(2, 6- dICh|% Eﬁrﬁw3f (3-net hyl t hi ophenyl )-5-(2- [3
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+)



15 met hoxypr opyl am no] pyri m di n-4-yl)-N-Himdazole (H16.1.3) Exanple H
16.1.4 2-(2, 6-dichl orophenyl)-4-(3-nethylthiophenyl)-5-(2- [2-

met hoxyetwploaosmed pyrimdin-4-yl)-NHimdazole (H16. 1. 4pCcTEPaspioey H16. 1. 5
20

(rac)-2-(2, 6-dichl orophenyl)-4-(3-net hgl t hi ophenyl )-5-(2-[2, 3-di hydr oxyprop
yl- amno] pyrimdin-4-yl)-NHim dazdb®- (H16.1.5) Exanple H16.2.1

2- (2, 6-di chl or o- 4- hydr oxyphenyl ) - 4- ( 3- net hyl t hi ophenyl )-5-(2- [ 3-
hydroxypro% Ian] rimdin-4-yl)-NHimdazole (H16.2.1) 25 Exanple
H16.2.2 2- = r o- 4- hydr oxyphenyl ) - 4- ( 3- net hyl t hi ophenyl )-5-(2- [2-
hydr oxyet hytag)r2r(}6- cbyhlom -4hhydrbxymethylphenyd) diaBobenzylaxp-42methylpben@d)-087026

PCT! EPO3! 03369 5 i 0: ok 3/0P i tpdrihidin 4 w91 6hlaRs e by dpxypheny ) -4

(3-nethylthio
met hoxypr opyl am no] pyri m di n-4-yl)-N-Him dazole (H16.2.3) Exanple H16.2.4

5 t2h( 2, 6t ﬂiﬁlﬁl%fald%:&s ﬁx&r&%ﬁéﬁgﬂm@sanwkdﬁﬁef@h P, pwm@wkﬁngBE(Xthllas 16 2
ne (0] e I N e a e . 2.
53 ( 2283 fach %%fﬂw %@ﬁg%ve?l%?ﬁa TG oyl e €5 0525

(rac) 2- (278
di hydr oxypr opyI am nolpyrimdin-4-yl)-NHim dazol e (H16.2.5) 10 Exanple
H16.3.1 2- BA? &l 4- hydr oxynet hyl phenyl) -4- (3-nethylthiophenyl)-5-
(2- [ 3- h oxypro am no] pyrimdin-4-yl)-NHimdazole (H16.3.1)

Exanpl e H16. 3.

Example H16.1.1
2-(2,6-dichlorophenyl)-4-(3-methylthiophenyl)-5-(2-3-
hydroxypropylamino]pyrimidin-4-yl)-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)



2- (2, 6-dichl oro-4-hydroxynet hyl phenyl ) -4- (3-nethylthiophenyl)-5- (2- [ 2-
15 hydr oxyet hyl am no] pyri m din-4-yl)-N H i m dazol e (H16. 3. 2) Exanple

H16. 3. 3 2wo0(a3/0870dé chl or o- 4- hydr oxynet hyl phenyl ) - 4- ( 3- net rgiTiHPospdvenyl ) - 5-
(2- [ 3- nethoxypropylam no] pyrimdin-4-yl)-NHimdazole (H16. 3. 3)

Example H 16. 3.4 20

2- (2, 6-di chl oro-4- hydr oxynet hyl phenyl')1§91:(3- nmet hyl t hi ophenyl )-5-(2-[ 2-

met hoxyet hyl am no] pyri m di n-4-yl)-N Him dazol e (H16.3.4) Exanple H16.3.5
(rac) -2- %2 6- di £50- 4- hydr oxymet hyl phenyl ) - 4- (3-net hyl t hi ophenyl) -5-
(2- [ 2,3-° fpropyl -am no] pyri mdin-4-yl)-NHimdazole (H16.3.5) WO
03/ 087026 R&RioRtoBloeB3dydroxyphenybxdnipineethylthiiophienyl)?5-(22(36- di chl or ophenyl ) - 4-
(3-acetyle - 3= ahy dr ox ( j

pyri m di n-%éﬁ§ 3%@’?%?%@2@%%“&%% .W%ﬁﬁgﬁg}eggﬂ(}tﬁgﬁ?eacti on to that
described in exanple H1.1.1, but starting with GL7.1 5 gave H17.1.1 in 69%

yield. M. eNampitGd1d Al +) Exanple H 17.1.2 2- (2, 6-dichlorophenyl) -4- (3
-acetyl enylphenyl ). - 5- (;2- 2- .h oxyet.hyl am nQj

pyrim di n-32(gté;a{%r‘?'gilﬁ'gfwghﬂﬂbfxgg'ﬂ%ﬁﬂgiﬁpahf%ﬁ65@@3[3'r eaction to that
descri bed ntetkoogpethytaniiho pytimidin-4-y1)aNiH-imidezole (B1824) and 2- am noet hanol
gave H17.1.2 in 71%yield. M5 M= 450 (APl +) Exanple H 17.1.3 2-

(2, 6-di chl or ophenyl ) -4-(3-acetyl enyl phenyl )-5-(2- [ 3 15

met hoxypr ofgkmpleddl @%b ni di n- 4-yl ) - N-H-i ni dazol e (H17. 1. 3)

(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-yl)-N-H-imidazole (H16.3.5)



Exanple H 17.1.4 2- (2,6-dichlorophenyl) -4- (3 -acetyl enyl phenyl) - 5- (2-
[ 2- methoxyethylam no]pyrimdin-4-yl)-NHimdazole (H17.1.4) Exanple
H17.1.5 200(Bps@2¢ 2, 6- di chl or ophenyl ) - 4- ( 3- acet yl enyl phenyplCraPo§/23969

[ 2, 3-di hydroxypropyl - am no] pyrimdin-4-yl)-NHimdazole (HL7.1.5) An
anal ogous reaction to that ‘described in exanple HL. 1.1, but starting with
Gl7.1 and (R)-2,3-di hydroxypropyl aniA@ gave H17.1.5 in 61%yield. M5 M=
480 (APl +) WO 03/087026 PCT/EP03/03969 -171- Exanple H 17.1.6
(S)-2-(2,6-dich {nFnyI )-4-(3-acetyl enyl phenyl)-5-(2-

[ 2, 3-di hyd ==am no] pyrimdin-4-yl)-NHimdazole (H17.1.6) An
anal ogous Re@dt-diohlotaphehp)-4e@sacetybemylphenydx-an@t{8- H1. 1. 1, but starting with
Gl7.1 5 a - i oPVH-"Rt_ae: 6 in 63%yield. M5 M
= ha0 (Apy Tyt Rimreny a R B TR RRAENE (71

(2, 6-di chl oro-4- hydr oxyphenyl ) - 4- (3- acetyl enyl phenyl )-5-(2- [3-

hydr oxypr opy 10361 feXdtion tdithat 4reddribedNidtxaHpled )16, bitlstarding WwithX®1 Axampl e H
17. 2.% 2- )(gZ, G}H iaﬁll e 4-$ydroxypheny| ) -4- (3-acetyl enyl phenyl) -5- (2-
[ 2- hydr oB§%tAY - Lith®]% B4 i di n- 4-y1 ) - N H-i mi dazol e (HL7.2.2) Exanple H
17.2.3 2- (2,6-dichloro-4-hydroxyphenyl)-4- (3-acetyl enyl phenyl)-5-(2- [3-
15 net hoxyRrQRyl_am rimdin-4-yl)-NHimdazole (HL7.2.3) Exanple H
17.2.4 2- %Q@XJ%R%Q%4 hydr oxyphenyl) -4- (3 -acetyl enyl phenyl) - 5- (2-
[ 2-

Example H17.1.2
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 methoxypropylamino]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% vyield.

MS: M = 480 (API+)



met oxyet hyl am no] pyrimdin-4-yl)-NHimdazole (H17.2.4) Exanple H17.2.5
20 2- (2, 6-di chl oro-4-hydroxyphenyl)-4-(3-acetyl enyl phenyl )-5-(2-[ 2, 3-

di hydroxywoalpms’mm no] pyri mdin-4-yl)-NHimdazole (HL7. 2PE)/EPEX03YY € H
17.3.1 2-(2, 6-di chl oro-4-hydroxynet hyl phenyl ) - 4- (3-acetyl enyl phenyl ) - 5-(2-
[ 3- hydr oxypropyl am no] pyrim din-4-yl % N-Himdazole (H17.3.1) 25 Exanple
H17.3.2 2- (2, 6-dichloro-4- hydroxymat1 Lt phenyl ) - 4- (3-acetyl enyl phenyl ) - 5-
(2- [2- hydroxyethylam no] pyrimdin-4-yl)-NHimdazole (H17.3.2) WO
03/087026 BCT/ 69 - 172 Exanple H 17.3.3

2-(2,6-dic € oxymet hyl phenyl ) - 4- (3- acetyl enyl phenyl )-5-(2- [3-

met hoxy pr og9)-2ut2,6alichdyrophemni )p4-43-wtetylbh yiphenytlas-¢2-62,84diydBog)progytanpl e H
17.3.4 5 . . e

2- (2. 6- di cAFEPYPyrimidin & VIN-Fimidazole (HI7-18) acetyl enyl phenyl ) -5- (2- [ 2-

met oxyet hyl ami no] pyrimdin-4-yl)-NHimdazole (Hl17.3.4) Exanple H17.3.5

2-(2, 6-di Cmn%ﬁro%ohyf&%ﬁ%tﬂwldreMMh 15 écaﬁ?m@mtlyﬂ EGVJt%ﬁg%&x GrAe- [2, 3-
di hydroxypro n-4-yl) m dazol e 10 Exanmple T:

noj pyrini
c- net> aut oéﬁ %)a% r”ﬁlhl]‘)féo?@@éopé’ §5‘)’/n‘(§ﬁl’(ﬁ}'l As%‘é‘)ﬁ%’?)"ﬁ]ér ple Cnet is a typical

tyrosi ne kinase which is involved in netastasis, 15

proliferati [&)g f and angi ogenesis of tunors. The assay is an ELI SA
type assa éb e phosphoryl ati on of c-nmet using a phospho-tyrosine
specific anti body Cell lysate of human col on adenocarci noma HT29 known

for its hi %Qa&ﬁﬂtﬁﬁ.z.?f c-
2-(2,6-dichloro-4-hydroxyphenyl)-4-(3-acetylenylphenyl)-5-(2-[3-
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-
dihydroxypropylamino]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-dichloro-4-hydroxymethylphenyl)-4-(3-acetylenylphenyl)-5-(2-[2-
hydroxyethylamino] pyrimidin-4-yl)-N-H-imidazole (H17.3.2)



met is bound to the wells of a mcrotiterplate (MIP) via an anti-hHGF
receptor 20 antibody (anti-hHGFR). ATP-phosphorylation of c-nmet is

det ect ed wo (peBesace or absence of the test conpounds by ®STEPO&M3I69

anti - phospho-tyrosi ne nouse 1gG and a POD | abel ed goat anti-nouse |1gG
detection system Using the classical POD substrate TMB, an absorption at
450 nnf 620nmis used to cal cul ate enz;lﬁ%lti c activity. WO 03/087026

PCT/ EPO3/ 03969 - 173 Materials: Plates: 96-well polystyrene plates (NUNC
streptavi diﬁ-cogtﬁigz ir; crotiter plates Cell line/Lysate: HI29 (ATCC
HTB-38), h ‘adenocar ci noma (confluence: 2.5x105 cells/cnR) are
washed wi t 2-RESdizhlbro-ddiydadaythethylphdnyb)i 4 (Hadetflénylpleoyl)356(21{33 on i ce.
Super nat ent__ | < gk Ut edh iyl is shockfrozen in
liquid ni t?%%@%%k%ﬁé%@%gﬂ%rg{%h%ﬁ) geggggﬁokgﬁggmg)ki ng sol utions are
kept at 40 C, unless stated otherwise): anti-hHG-R detection stock
solution: Fa.aHH{RER Systens, Cat.No. BAF 358) antibody final conc.: 1

g/m 10 p- Y. use stock .sol ution: 20Q gl a Cruz

Bi ot ethnol g{?: dlﬁgﬁk&FI&W%WQ‘@WE%@Yhoﬂ%@eﬂg?‘gﬂer‘P&ﬁ%ﬁ{?o% 0.2 g/m
goat - ant i - mmetsgyetigylamiohpyr{nhiidh-RAD-NAdtimiNiazole {B11834J) ( H+L) - HRP Conj ugat e;
final conc.: 1:2000 Bl ocki ng Reagent: Roche Di agnostics GrbH,

Cat. No. 1112589 for ELISA diluted 15 1:10 in TBS ATP:

Adenosi ne- Exampleib&hhat e, stock solution 10 mM stock sol ution 10nmv

(Roche D agasd bcsiofSllhydatmigRAaR Y- i-a&ale-ﬁzg@ngg@w-ﬂi@

Tris-buffered saline, 50 m]\/l TRI Roche n i cs GmrbH, Cat. No.
708976), 1Semdraimerorymyne | pyrinidigy 4-yb)-AoH Anidgzo 7Be¥fer TBS-T:
Tris-buffered saline, 50 MM TRIS pH 7.5 150nM Nad ,

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.



containing 0.5 % Tween20 Ki nase buffer: Tris-buffered saline, 50 MM TRI S pH
7.5, 100 nM NaCl, 60 nmM MO 2 (SIGVA Chem cal Conpany, Cat.No. M 1028)

Lysi s bufwero3/o8026rM TRIS pH 7.5 cont ai ni ng 1% Noni det P40 PCREPO&03969

D agnostics 25 GrbH, Cat.No.1754599) 0,5 % Deoxycholic acid (SI GVA

Chem cal Conpany, WO 03/087026 PCT/EPQ3/03969 - 174 Cat.No. D-6750) final
conc.: 1nmM 1 nM PMBF stock sol ution 787 (D agnosti csGrbH, Cat . No. 837091
400/ M Conpl ete (Roche Diagnostics GrbH, Cat.No. 1836145) Final conc.:

401 /M TMB: a;r%%fiardesa_rnst hyl benzi din (I ntergen Conpany, Cat.No. 91000) 5

Sanpl es: 16\4 I'm DMSO (stored at -20C), thawed at room tenperature
Procedure: 1. Add 50 | of anti-hHGFR detection antibody in Bl ocking Reagent

to assay plpak&. 9(51}1,41![3401)% Pé‘ne &é{@ﬂlﬁNb}@H%ﬁéﬁdﬁS&ﬁdeﬁﬁ%&it@ 128 M n at

roomtenperature on shaker. 10 nove anti - hHGFR det ecti on
anti body solution fromassay plate. 3. Add 2501 Bl ocki ng Reagent per well

}? 0 assayf pl@nﬁneﬁm&u&i@ate asmxé&tggel HQ}BQH? gﬂm‘la&lt célof- adenoBRe b ehabl oclki ng
eagent rom say . 0] sate, I1h at ssay p ate
for 580 m (Cordentee B 0 cillcm s a2 sieshed WTE\BRY) SBA SHpl BT R BRESY P
TBS buf f er bpéfer foell0. miA or\éd. Supeknaséntds 26MvEBQ dml dilned withuFBSLysate &ssay

pl ate. 8. . . I 11Ssal\w in kinase buffer - final

conc. 22. 5%%‘}?:@%6%;1%ﬂ@g}ﬁ@%&%ﬁnﬁd‘e%&%fag%roagﬁ 0) in MIP. 20 10. Add 10 1 ATP
di solved in kinase buffer (200M to sanples (final conc. 40M ATP) Positive

control: aqi@aé&ﬂ (alf iw'?o@l%ﬁg Rt fi s aRé Répt 404712 QN1 Adfed ob¥egwist)y e

anti-hHGEFR 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 (BIO RAD, Cat.No. 170-6516)
(H+L)-HRP Conjugate; final conc.: 1:2000

Blocking Reagent: Roche Diagnostics GmbH, Cat.No0.1112589 for ELISA  diluted
15 1:10in 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. S-3014)

20 Wash buffer TBS-T: Tris-buffered saline, 50 mM TRIS pH 7.5 150mM NacCl,

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)

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,



control: add 40 | kinase buffer plus 10 | kinase buffer w thout ATP.

I ncubate assay plate for 60 mn at roomtenperature on a MIP shaker. 11.
Wash assawopias®2ei t h 2x 2001 TBS buffer and 2x 2001 Bl oclPicTgEPRzesyent per
25 well. 12. Add 50 | of P-Tyr (PY99) nouse nonoclonal [g&b in Bl ocking
Reagent (final conc. 200 ng/m) to azify pl ate, incubate assay plate over
night at 4 C on a MIP shaker. 13. WA assay plate with 2x 2001 TBS buffer
and 2x 200l Bl ocking Reagent per 30 well. 14. Add 50 | of goat anti-nobuse

|0 (HL) - BRAGony e gl BLAEKi NANRORGERE pyidy 2000 @yl Angyhat e assay

pl ate for m h ‘at erature on
PCT/ EPO3/ o(e@agnosncs_c?mle@at Nm&woak 48yl/pl gomplite kResheddpgnasiss Gothilf er per

wel | . 16. @qugolg%Tmm%ﬂco I/ngbate for 30 mn at roomtenperature on
a MIP shaker, add 25 M HZSOﬁ Measure optical density (E) at 450nm

/620nm 5 18. Calculate %Inhlbltlon as: 1-L (E sanple - E negative

control )/ ( EMBSIdtiantigitehridin (InfergtededmpsycCaN6I91080)1001 Agents of the

i nvention typically have 1 C50 val ues for kinase inhibition in the range
fromabout 1 nMto about 10 M when tested in the above assay. Exanple K
Tabl €t For Suinptes:did iMéin VSO statédoat)-20°CD, thewed dtmgomdempesturg/ t abl et 1.
Compound of formula (1) 5 25 100 500 2. Lactose Anhydrous DTG 125 105 30

150 15 3. Sta-Rx 1500 6 6 6 30
Procedure:

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-hHGFR detection antibody solution from assay plate.

3. Add 250pl 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 plate 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 (200uM) 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 200pl TBS buffer and 2x 200ul Blocking Reagent per

25 well.

12. Add 50 pl of P-Tyr (PY99) mouse monoclonal IgG,, 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 200pl 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

v ® N



4. Mcrocrystalline Cellulose 30 30 30 150 5. Magnesium Stearate 1 1 1 1
Total 167 167 167 831 Manufacturing Procedure 20 1. Mx itens 1, 2, 3 and
4 and grawolmate7oasth purified water. 2. Dry the granul es ratr/Er0£03989 Pass
the granul es through suitable mlling equipnment. 4. Add item5 and m x for
three m nutes; conpress on a suitable press. Exanple L: Capsule

Formul ation 25 Item I ngredients ng/cabziﬂe 1. Compound of fornmula (1) 5 25
100 500 2. Hydrous Lactose 159 123 148 --- 30 3. Corn Starch 25 35 40 70
WO 03/ 0870 PCT/ EP03/03969 . -, 176 4. Talc 10 15 10 25 5. Magnesium

St earate 1%g \y%a%tpége%%@&gégg@%&yu Rfa%eﬁfwae(i:lturi ng Procedure 5 1. M X
itens 1, 216nadds50 pl EMBuidhating inviukate 61030 80n At mone¢empeatupeidn atMikE 4 and 5

and m x for i nu 1 Nt into a suitable capsule. WO 03/087026
PCT/ EPO3/ 039é8gké?ftf@-szsﬂgét oﬂzb &f er ences Abounader, R, et al., J. Natl.

Cancer | nsi7- Measproagicalidsagity @36t A4¢(nan /@Pnmal ., Phar maceuti cal Dosage Forms
and Oy ug Debi@geiatsysidiBitiodhdd ed. ,

1-[ (E sample — E negative control)/ (E positive control ~ E negative control) x 100]

Agents of the invention typically have ICsq values for kinase inhibition in the range
from about 1 nM to about 10 uM 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 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
1. Compound of formula (I) 5 25 100 500
2. Hydrous Lactose 159 123 148 ---

30 3. Corn Starch 25 35 40 70



(1995), pp. 196 and 1456-1457 5 Bl une-Jensen, P., and Hunter, T., Nature
411 (2001) 355-365 Chem Pharm Bull. 1981, 29, 3145 Eur. J. Med. Chem
1993, 28,wbD03/048M26 Her ynk, M H., and Radi nsky, R, |n VivoPt4/EpAf00}%9 587- 596
Hubbard, S.R, et al., J. Biol. Chem 273 (1998) 11987-11990 10 J. Med.
Chem 1988, 31, 72-83 Jiang, W, et al., Cit. Rev. Oncol. Hematol. 29
(1999) 209-248 Kim H S., et al., J-1%®d. Chem 44 (2001) 3092-3108
Laterra, J., et al., Lab. Invest. 76 (1997) 565-577 Longati, P., et al.,
Curr. DruggqTarget$. 2 (2001) 41-55 15 Maglik, G5 et al.10 Cyt oki pG owt h
Factor Rev. 13 (2002), 41-59 Parr, C., and Jiang, WG, Histol.

Hi st opat hoP: 16 Magnsiipmiearsiss pestic. them, Pfoc. Int.% Congr. Pestic.
Chem 2"d, Tahoordtal A- (Ed.) 1972, 5, 28@5- 13%ppom oka3zo®P., Cagger Res. 61
2001) 7518-7524 20 Wang, R, et al., J. Cell Biology 153 (2001) 1023-1033
WO 01/ 44154 WO 96/ 18626 Zwick, E., et al., Trends Mol. Med. 8 (2002) 17-23
WO 03/ 08703@@@&!@@1@3&@% -178 Patent Clains 1. A conpound of the
general formula (I) Z1 G NN\ i x (~)

5 1. Mix items 1, 2 and 3 in a suitable mixer for 30 minutes.
2. Add items 4 and 5 and mix for 3 minutes.

3. Fill into a suitable capsule.



HNHC Y wherein 5 X is hydrogen; OR; SR2; (SO R2; (S02)R2; or a group
A -Q A represents a Cl-C3-alkylen group; Qis OR; SR2; SOR2; SO02RZ;
NR3R4; NHEHAGIRNRBR4 or hal ogen; R is selected fromthepgm@mpp3/e®asi Sting
of hydrogen; C,-C3-alkyl; allyl; dinethyl phosphonyl nethyl;

2, 3-epoxy-1-propyl; (R)- 2 3 10 d| hydroxi 1- propyl;

(S) -2, 3-di hydr oxy- | -propyl 1, 3-di hyd y- 2- propyl ;
3-hydroxy-2-hydroxynethyI-I-propyl 2- et hoxyet hoxynet hyl ;

2,2-dinmethyl-1 |oxolan4ylrrethyl or agroup A-Q; QL represents
Cl1- C2- al koi&t—o%ﬁ%ar boxyl; C -C6-al koxycarbonyl; 15 carboxam de;
-CO NR3R4; d -C6-al kyl sul fanyl Cl- C6- al kyl sul fenyl; d -C6-alkyl sul fonyl
and in cas 3- propyl en group, Q
is hydr oxy%oﬁ)nﬁﬁ-‘gfé} %%Ie]sﬁ%asccgﬂaﬁ?% @Eglydr%?% 5'(I)'l=’s6phonyl met hyl ;

2, 3- epoxy- Anselgsyal:, Phapmacentigal espgsormsyardh rug ehvery Systems, 6th ed.,

2, 2-di met hyl - 1, 3- di o8}, p 119@/4&{9@35]1497 A - Q R3, R4 are independently

oo sced T ogmn e B ol L, o oGl ol o W0,
or unsat ur @hesh. Phaxgn. Butlp1981n29,13y435ubstit uted by a nethyl group and
cont ai ni ng EQPS. Ped. é}‘{‘é’mﬂ%irz%?fd%r-‘ﬁs i ndependently selected fromN or O;
Herynk, M.H., and Radinsky, R., In Vivo 14 (2000) 587-596
Hubbard, S.R., et al,, J. Biol. Chem. 273 (1998) 11987-11990
10 J. Med. Chem. 1988, 31, 72-83
Jiang, W., et al., Crit. Rev. Oncol. Hematol. 29 (1999) 209-248
Kim, H.S,, et al., J. Med. Chem. 44 (2001) 3092-3108
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Pestic. Chem., Proc. Int. Congr. Pestic. Chem. 2" Tahoori, A. (Ed.) 1972, 5, 125-
139
Tomioka, D., Cancer Res. 61 2001) 7518-7524
20 Wang, R,, et al., J. Cell Biology 153 (2001) 1023-1033
WO 01/44154
WO 96/18626
Zwick, E., et al., Trends Mol. Med. 8 (2002) 17-23



Y is hydrogen or a group A2-R;, 5 A2 is O -C5-al kyl en, which may be
optional Iy substituted by C -C6- alkyl; phenyl or by hydroxy; R represents
hydr oxy; wiorsas7oeé branched C - C6- alkoxy am no; di met hy|PamyEPO3/03969

di et hyl am no; t-butyl oxycarbonyl am no; carboxyl; Cl-C6-al koxycarbonyl ;
triazolyl; cyano; piperidino; 1 10 pyrrolldlnyl mor phol i no;

4- met hyl pi perazin-1-yl; O A -NR 3R4; 18 A - NR3R4 4- car boxyphenyl ;
furan-3-yl; thiophen-2-yl or 3- nethylthiophen-2-yl; Z represents one or
two substituents i ndependent |y sel fromthe group consisting of

hal ogen; hydroxy; allyl oxy; nethy#gg%giéggglkoxy; 15 net hoxynmet hoxy;

(2- met hoxyet hoxy) net hyl oxy; nethylthio; ethoxynethoxy; nethyl endi oxy;
ethynyl; tr |neg@&hgp&thyH*Q*hmgpgngﬁmggjoxy which is optionally
substitute by hal met hoxy; cyano; " nitro; nethyl endi oxy; carboxy or
et hoxy; 20 and pharnaceutlcally acceptabl e salts thereof. 2. A conpound
according to claiml1, wherej groups with regard to R, R2, R3, R4
and A2 are nmethyl, ethyl oy ("~ al koxy groups with regard to Q, R and
Z are nethoxy, ethoxy or opr opyl oxy; ring systens, forned by R3 and
R4 together represent 1-py A nyl -, piperidino-, norpholino- or

4- met hyl pi perazin-1-yl; 30 -Qrepresents -CH2OH or -CH2-CH2-OH, X =
-OA-Q is -0 CH2-CH2- OH; -COCH or -0-CH2-CN; Y= A2-Ris

2- hydr oxyet hyl ; 3- hydgex ~iNt hoxy@lhyl ; 35 3-met hoxypropyl ;

(R) -2, 3-di hydr oxy- | - gf opy a\ i hydr gxy-1 WO 03/087026 PCT/ EP03/ 03969
- 180

— hl ~N

N
N T Fx
H=N Cl
Y
wherein
5 X ishydrogen; OR'; SR% (SO)R% (SO2)R or a group A'-Q;

A'  represents a C,-Cs-alkylen group;
Q is OR'; SR} SOR? SO,R% NR’R*; NHCH,CH,NR’R* or halogen;
R! is 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 Al-Ql;
Q' represents C,-C;-alkoxy; cyano; carboxyl; C;-Cs-alkoxycarbonyl;
15 carboxamide; -CO-NR’R% C,-Ce-alkylsulfanyl; C,-Cs-
alkylsulfenyl; C,-Cs-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'-Qf
"R%R'  are independently selected from the group consisting of
hydrogen; C,-Cs-alkyl or



propyl; (R)-3-hydroxybutyl; (S)-3-hydroxybutyl; 2-norpholinoethyl; 3-
nmor phol i nopropyl ; (CH2)3COCH;, 3- (4-nethyl piperazin- 1 -yl) ethyl; 3-
Hydr oxy- 2wd-odiogmeéry| propyl ; 3-hydroxy- | -phenyl propyl ; 3-t @CI/EP03/03969
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 net hyl am no) propyl; 3-(pyrrolidin-1-

yl) propyl; CH2COOH, (CH2)2COCH; CI—|(CZI]-I!-§3COO—| (CH2) 3COOC( CHI) 3;

(CH2) 2- N- COOC( CH3) 3; (CH2)3-N COOC(CH3) 3; (CH2)2-0-(CH2)2-N(CH3) 2;

( CH2) 2- 0- ( CH2) 2- NH2; 255 )2 N & 25 S N
o e

| ocated in the 4-posi tWhagrog{b%spﬁﬂ%ém{ehﬂgselMQr@&ﬁN&a@d substituent Z
is located in the 3- 4-position proviso that, if Z represents

benzyl oxy or a subSStthiEﬂgéﬂobéﬁWPd&y group, Zis located in the 15

3-posjtion. 3. A cahpoind;- aszamyldn,n@mw B4yabéToptiGially subdtieuted by L-,-Ss-sel ect ed

fromthe group conmstm i 9’?}@’ 4-chl oro; 3-brono; 3- iodo;

3-et hynyl; 3-net hoxyne E?he“ﬁ r IRy et hoxy) met hyl oxy;  3-met hyl t hi o;

3-et hoxyrret hoxy; 3R4- nmpmsslemadln)mlxgxy, Atnedr penzphded WhiGhalkayppminnal |y

substituted by hal ogen; o .boxy or
y 9eng; & hylAio; ?‘Qﬂ%l 1}16 i n@bﬁﬂ%b@é}ﬂ’anﬁﬁé y

et hoxy. 4. A conpound accor Ing to c

(SO) CH3; (S02)CH3; or aargpwpccﬁaa@oxycz@@yi,str@wmw mip dl=|2NR3R4
R igsel ected fromthﬁﬁslmaﬂylcaf&pﬁ&liﬂag OfeBipaean-1-yl; O-A-NR’R%;
dlnethylphosphonylneth

2,3-di h oXxy- -2, 3- di hydroxy-
-propyl; 1,3-di hydroxy 4 ?%ﬁ?‘é?é hlfﬁ}xgr%x%é& r&- Xl yl, Y

2- et hoxyet hoxymet hyl ; nﬁﬂ@r]tﬁidphéxh-)zl-yl 30 1, 3-di oxol an- 4-yl net hyI or
Z  represents one or two substituents independently selected from the
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; -O-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 group A°-Q; Al represents a nethylen, ethylen or propylen group; WO
03/ 087026 PCT/EP03/03969 -181 Q is cyano; carboxyl; carboxam de;

- CO NR3R4ward/osT2€ ase that A represents an 1, 2-et hyI en- POT/EPOXoPsopyl en
group, also can be hydroxy or NR3R4 ; R3, R4 are independently sel ected
fromthe group consisting of 5 hydro met hyl, ethyl, 2-norpholinoethyl
or together forma 5 to 7 nenbered, g%erat ed or unsaturated ring,
optionally substituted by a nmethyl group and containing one or two

2 hydr oxyet hyl |3 R bOLP ARV B LR Paigghuck S HBOREERAG M,

(R-2, ﬁ g' hyd[) oxy. mqnpmmopr@) (ZP&WO@HF 6>® methripuwizm 1-yl)ethyl; 3-
R) - 3- h | ;
(R) - 3- hydr oxybut y HQ)QS’% }ﬁﬁ{l&ﬁﬁlgﬂ?ﬁﬂ hfy&%se%x =phefy lpiﬂdzﬂyﬁf y3. Pefrﬂpy

2- nor phol i noet hyl ; ol i nopr Iplpe ) ethyl,
3- hydr oxy-| -phenyl ; -a@;rgmr ﬁwmo %&

(N, N-gli met hyl am nOHnﬁétHMhmuﬁ)’)é lN 31@1 ﬂﬂ-dﬁﬁi lzﬁﬁﬂnBﬂ)rB p rohdm 1-
3-(pyrrolidin-1-yl)pro (c:2|-|5)coc]-|;
(CH2) 2- O ( CHR2) 2- Nwﬂ@%‘v PE’CH N( CH3) 2;

(CH2) 2- S (CH2) 3- N(m@)QOCXCEBP%&, s ( W}BENQ@@PQ(@%% C|'|2) 3€CS=11()GINB) 3-

> bromo; 3 1 odo; S?ﬁ%@}ﬂ)g’ogﬁﬁ‘@?%@n@e%@?' b SECE0 Se P ore:
optional |y substit (€Ed:18y Qié:l)n@léﬁl'lshet &)~ ﬁ?bﬂnb N@ﬁfﬂar)zj r@@Hh%p’rsendl oXY;

car bﬁﬁy or ethoxy; (@h,sN @R StEtPERl A ReNcHl)oc af 8d-tzd1heyetRASi ti on of
t he phenyl ring,
or 3-(1,2,4-triazol-3-yl)propyl;
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
15 3-position.

3. A compound according to claim 1 or 2, 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;

20 3-benzyloxy which is optionally substituted by halogen; methoxy;
cyano; nitro; methylendioxy; carboxy or ethoxy.

4. A compound according to claim 1, wherein

X  ishydrogen; OR'; (SO)CH3; (SO,)CH3; or a group CH,-Q;
25 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; (S)-2,3-
dihydroxy-1-propyl;  1,3-dihydroxy-2-propyl;  3-hydroxy-2-
hydroxymethyl-1-propyl; 2-methoxyethoxymethyl; 2,2-dimethyl-

30 1,3-dioxolan-4-ylmethyl or
a group A'-Q’;
A" represents a methylen, ethylen or propylen group;



and pharmaceutically acceptable salts thereof. 5. A conpound according to
claim1, wherein X is hydrogen; OR; (SO CH3; (S02)CH3; or a group CH2-Q
Qis OH WR3BAs™R6 NHCH2CH2NR3R4; 30 Rl is selected from t P€THPOBP3969
consi sting of hydrogen; dinethyl phosphonyl nethyl; (R)-2,3-dihydroxy-

| -propyl; (S)-2,3- dihydroxy- |-propyl; 1, 3-dihydroxy-2-propyl;

3- hydr oxy- 2- hydroxynethyl-l-propyl;'ishethoxyethoxynethyl or a group

A -Q; WO 03/087026 PCT/EP03/03969 - 182 A represents a nethylen,

B e o P ORI B e SR S B0 RO e Ry 5

or NR3R4; R3, R4 are |m1:egsemrdemt Ilgz eihyle:m-t ed 1f,3r-pmplyhe grooppalsosn e ng of 5

hydrogen, methyl, ethy forma 5 to 7 nmenbered, saturated or
yiore} 8

unsaturated ring, pt| y substltut ed by a nethyl group and containing
one or two heteroBt»cRns laﬁfd perdently ssleciedt Eemy thyEreupr consisting sof

g gygs ﬁxéet hyl; | 3- hyd:’ﬁifd’rlagé?p)ﬁheﬂll @thﬁ,ﬁn@r@ﬂ&lfr@étﬁryl odr opyl ; (S) 10

i hydr oxy- -propy 0 |no r phol,i no
(4- et hyl pi per azi n- Sheé%‘ﬁ' a 2°§n‘i“ﬁ‘6‘@{3’ﬁ91 Sa %agﬂ‘%d&sgﬁéted ?“%’N N-
di met hyl am no) ethyl; 8p(i(ﬁd1alﬂ|yduh§inhty§ﬂ&’lm aﬂm)emybgl;dupownd?ucc(mgmmgl ordi or-

Ly eroeyli 2 s ol sl ﬂetef TR BB RS B 0P8 i ch 6

optional |y sub®dtit mepeesents H’a :agewethvé:[ hd: ydmcypr@yzanZ methoxyethyl; 3-

10 methoxypropyl;  (R)-2,3-dihydroxy-1-propyl; (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;Hs)COOH; (CH,),-O-(CH)-
N(CH3)» (CH3)2-O-(CHz)2-NHp; (CH2)2-S-(CH2),-N(CHs3)z; (CHa)e-
S-(CH3)3-N(CH3),; (CH)3-S-(CH3)2-N(CH3); or (CH,)3-S-(CH,)s-
N(CH3)2;

20 Z  is selected from the group consisting of 3-chloro; 4-chloro; 3-bromo; 3-
i0do; 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  ishydrogen; ORY; (SO)CH3; (SO2)CH3; or a group CH»-Q;
Q  is OH; NR’R* or NHCH,CH,NR’RY;

30 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-QY



and said substituent X is located in the 4-position of the phenyl ring;, 20
and pharnmaceutically acceptable salts thereof. 6. A conpound according to
claim 1, wbioclsiose represented in the exanples HL. 1.1 to BCT/EPIF03962 An
optical isomer or tautoner of a conpound according to one of the clains 1
to 6. 25 8. A compound of the general formula (I1), O1 HX C (Il)
wherei n WO 03/ 087026 PCT/ EP03/ 03969 -18383 X is OR; SR2; (SO R2; (S02)R2
or CH2-Q Q represents OR; SR2; SOR2; SO02R2; NR3R4; NH CH2- CH2NR3R4  or
hal ogen; is sel ﬁgted from t he nS|st| ’g of h drogen C, -C3-al kyl;

5 allyl; d| net hyl p spﬁe@ﬁvfz%f‘ﬁ?‘ftﬁylflh)e B YiMYRYs §ro| propyl ;

(S) -2, 3-di hydr oxy- Q'pr apyésents cfar, hyxdbpmydyanﬂ-lprcam/dhata k‘qucsoags-an 1,2-
2- hydroxynet hyl - 1 pr ) 3p4.

di met hyl - 1, 3- di oxol a ﬁen %i?tﬂwﬁﬁ% rrr%tohrky su?ﬁyonfﬁlorNRR
trimethylsilanyl; BHR soplat?p}ﬂ pendeptly selestedy fremnthengraiin spwpsisting 0of
pheny] di net hyl si I anyl ; u rg &, rﬁ tédl |0§ret hyI si |l anyl oxy-2- propyl;

BTl e R st s oo B om o
means cyano; car boxyl Mﬁ,sumda(ﬂy& methyl group and containing one or
two heteroatoms, independently 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  is selected 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
HI1.1.1to H17.3.5.

7.  An optical isomer or tautomer of a compound according to one of the claims

1to 6.
25 8. A compound of the general formula (II),
o - Cl
H
X

wherein



15 R2 is C, -C6-al kyl; CH2-COO CH2- CH3; di net hyl phosphonyl net hyl ;

2, 3-epoxy- | -propyl; 2,3-dihydroxy- | -propyl; 2-hydroxy- 1 -ethyl;

2, 2- di retwyl03bgBréi oxol an-4-yl nethyl or A -Q; R3, R4 are PoTdmoensent | y
selected fromthe group consisting of hydrogen; nethyl; ethyl;

2- nor phol i noet hyl or 20 together form ? 5 to 7 menbered, saturated or
unsaturated ring, optionally substit %d by a nmethyl group and contai ni ng
one or two heteroatons, independently selected fromNor 0, with the

provi so, that §k gﬁbRI%an§ ?ﬁ Rﬁ)ﬁh ?or .25 9 A process for t he

manuf acture of ound '0 geral myl a ¢V, 5{ WJ* O I
t-6 N1 (V) v\oole)sm%'em/@e POB@@B SQMN&R( hICIiz CbIzN Rg s N
NIl HX N (V) @hﬁﬂ@g&@rlzed by oxi dation of the sul fide group of

the thioethers, des{qu ?segelel?:}/ed gr %ngergglla cfor?srlsrtrllilxlg of(}\lé)drogen, C,-C;-alkyl;

5 allyl; 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; 2,2-
dimethyl-1,3-dioxolan-4-ylmethyl; trifluoromethylsulfonyl;
trimethylsilanyl;  triisopropylsilanyl;  t-butyldimethylsilanyl;

10 phenyldimethylsilanyl; 1,3-di-t-butyldimethylsilanyloxy-2-
propyl; 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,CHs;

15 R? s C,-Cs-alkyl; CH,-COO-CH,-CH3; 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 (VI)



C SNII HX N5dC (V), which are obtained by N deoxygenation of
conpounds of the general fornmula (IV) ZNCL SNNHOC (1V), W

03/ 087026wB@3/0&EMOE/ 03969 - 185 whereby said conpounds of tPha/Epesresvad
formula (1V) are obtained by reacting a conpound of the general formula
(I'l) according to claim8 with a con‘qg/gnd of the general formula (111) N~
O NZ NHO 111), 5 and the substittients X and Z having the significance
given in one of the <clains 1 to 5. 10. A process for the nmanufacture of a
compound as cl %irgﬁq in one of claims 1 to 5, characterized by heating a
conmpound of the en?eral formula (M) or (VIl) according to claim9 wth an
am ne Y-NH2 and subsequent isol ation of

Z
] D

O~

=S N

~ N N

TN X
N~
Cl (VID)

characterized by oxidation of the sulfide group of the thioethers, described by

the general formula (V)
V4
T

S N
- AN

h N X
N~

5 C V),

which are obtained by N-deoxygenation of compounds of the general

formula (IV)
z
7
Yy "
N Ho

Ci (Iv),



10 said conmpound; the substituents X, Y and Z having the significance given
in one of the clains Ito 5. 11. A process for the manufacture of

2, 6- di chlwom3®stgelr oxybenzal dehyde and 2, 6-di chl or o- 4- hyacampbsowad dehyde,
characterized by the netallation of 15 protected 2, 4-di chl orophenol or

3, 5-di chl orophenol with a lithium base, followed by reaction with an ester
or amde of formc acid and the depré$%tti on and isolation of said
conpounds. 12. A process for the manufacture of

2, 6-di chl or o- 3- hydy oxynet hyl benzal.dehyde. . and . .

2, 6-di chl or o- 4 ﬂ%’d‘i’% ‘flrﬁ?rﬂé?lﬂﬁﬁigfllf ! formmla LY Late ohtpingd bypgacting

met al | ati on of aptompningddof the giendrhb fadnadz \(I1)akaohbhg dp daisa i etithorobenzyl

al cohol with a_|jithi reaction with an ester or am de of
formc acid, dgéélé{;%%ﬁﬁggﬂeﬁﬂg%%?g?%r a fluorine salt and the isolation
of said conmpounds. 13. A conposition, containing a conpound as clained in
one of clainms 1 to 7 25 a nmsyal adj uvants. WD 03/087026 PCT/ EP03/ 03969

- 186 14. A pharnmaceuti cal cont ai ning a conpound as cl ai ned
inone of clainms 1 to 7 agldhefacti i ngredi ent and usual pharnmaceuti cal
adj uvants. 15. The use ofS’a chinpo [
the production of a medi|cament f tmefit of di seases, which are
medi ated by c- 5 net kinase. 1§ a conmpound as clained in one of
claims 1 to 7 in the production of a nedi canent Hb the treatnent of
cancer. 17. A nethod for the treatnent of cancer in a patient in need of
such treatnent, characterized by adm nistering to the patient a

phar riaceut i cal hiyd eld edistinents1R andoArtiavofg thecagnificande gveslini ovedofi theone of
the clains 1 tQuifas 1105

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.



10

WO 03/087026 PCT/EP03/03969

14.

15.

16.

17.

- 186 -

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

of a medicament for the treatment of cancer.

A method for the treatment of cancer in a patient in need of such treatment,
characterized by administering to the patient a pharmaceutically effective

amount of a compound as claimed in one of the claims 1 to 7.



