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sel ected sul foxi m ne-substituted anilino- pyrimdine 5 derivatives,

nmet hods of ucti.on ther nd. use thereof as nedication for the
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Sel ective 4nhi bito s of s ca be used for the treatnment of
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active substances, ftor i No- pyrim

f ungi ci des’frqmeﬂbmﬁamu&)dlssab&tl tuted pyrinmdine derivatives for the
treatment of neurol ogi cal or neurodegenerative diseases (WO
99/19305). Extrenely varied pyrimdine derivatives have been
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25 Compounds that contain a phenylsulfonamide group are known inhibitors of human

| carboanhydrases (especially carboanhydrase-2) and are used as diuretics infer alia
for the treatment of glaucoma. The nitrogen atom and the oxygen atoms of the
sulfonamide bind via hydrogen bridges to the zinc®* ion and the amino acid Thr 199 in
the active center of carboanhydrase-2 and therefore block its enzymatic function (A.

30  Casini, F. Abbate, A. Scozzafava, C.T. Supuran, Bioorganic. Med. Chem. Lett. 2003,
1, 2759). The clinical use of CDK inhibitors containing a phenylsulfonamide group

might be restricted by the possibility of inhibition of the carboanhydrases and a
resultant spectrum of side effects. |



Starting fromthis prior art, the problemfaced by the present

i nventi on WOt 2014/046QR5 corrpounds that are not only pOtentpéEﬂEpzoogloo7247
“inhibitors, but can also effectively inhiiit 15 tunor growth

fact, potent CDK inhibition is a necessary, but not suffici ent

requi rement for effective tunor inhibition. The structures also

require other properties, for exanple properties of penetration into

| f I
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met hyl, et fungicides ] KawvahBaRHMbribbs! . I\Pék%n82TaV\fH?§ Y Od
mdeigendenmg of ogg anot her, for hydrogen, a neth hyI %\d(

2010/ 046033 sHjinarep beterooycias 1998, 49, drBdt)pr amihylmmmdmsfay herbicides and
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CDKs, but also inhibit tunor growth especially effectively. 5
stands for -0- are grouped together with formula

?Fg? ounds 829%9%2%% §P0wiselrses apam gylfeximinedsubstitetegranijredpyrigiiher
with for ”UHén('éti%s asTRRILABRA SGAL SBlid-JeBBRESH 1 IndS IE?(&lmpY\és Jiven are

definitions
structures that are either unsubstituted, or substituted with halogen, in particular with

10  bromine in the 5-position of the pyrimidine. None of the specifically disclosed
‘ structures has a 5-trifluoromethyl substituent.

Starting from this prior art, the problem faced by the present invention is to provide
. compounds that are not only potent CDK inhibitors, but can also effectively inhibit
15 tumor growth. In fact, potent CDK inhibition is a necessary, but not sufficient
requirement for effective tumor inhibition. The structures also require other

properties, for example properties of penetration into the tumor cell.

Now it was found that compounds of general formula (1)

20
o\\ //NH
@/S\Ra,
HN :
Nl)*N R’ .
= X _OH
X 2
F F
F
in which
X stands for ~O- or -NH-, and
25 R stands for a methyl, ethyl, propyl or isopropyl group, and

R?and R® stand, independently of one another, for hydrogen, a methy! or ethyl



15 A Cl-C6-al kyl group is to be understood in each case as a |inear

or branchedVal2010/048036ie, for exanple a nethyl, ethyl, pr]:f@y)Ep2009/007247
i sopropyl, butyl, isobutyl, sec. butyl, tert. butyl, penty

i sopentyl or a hexyl residue. WD 2010/ 046035PCT/ EP2009/ 007247 - 4 -

" C3-C7-cycloal kvl A C3-Crcycloallcyl ring is to be understood as a

cycl opropyl, cycl obugyuyp.@pd opentyl, cyclohexyl or a cycl oheptyl

ring. 5 Ingeneral f I stand for_ -Q- or -NH

Preferably X stands g@'ﬁ'dsgol( bﬁ%ﬁg}’aﬂmpBPﬁﬁl %3‘8:V‘)°Y1-‘\]Paﬂ<é{hr'%,and for
a nethyl, ehbyaltspdiastere®hersSaid @ﬁdﬁtncﬁﬁé’l‘é&he%&f erably Rl stands for
a methyl group. 10 In general fornula (1), and R3, independently

of one anoPAEPNIYReteRARAIDIZ DKy dptdgisn :rmnmtammr growdit bypedaliyffectively.
Preferaply R2 and R3 stand, independently of one another, for
hydrogen or a nethyl group. 15 Especially preferably R2 stands for a
net hyl gr oGonaralnds ih avhitly Xrageds @i ~-O-"Bidwilo
formula (1) R4 can stand for a G -C6-al k*ﬁ‘grgglégg@getharﬂlﬁﬁ%ﬁﬁula (Ia).
C3- C7-cycl oal kyl ring. Preferably R4 stands for a nmethyl or ethyl
group or for a cyclopropyl ring. 20 A prgfgpred subgroup of the
conpounds according to general for rrul a (T\\%\COI’Y})I’I ses conpounds
according to general formula (1), ' getands for -0- or -NH,
and 25 al stands for a nethyl group, R2stands for a nethyl group,
and R3stands for hydrogen or a ' group, and R4stands for a
met hyl or ethyl group or for aiﬁl opropyl ring,

A

N R (la).

iy
|

10 Compounds in which X stands for -NH- are grouped together with formuia (Ib).

Nl N R (Ib),
= 5 OH
N/\:<
R R
N
F .

The application is based on the following definitions:
15

C1-Cs-a|k_\[|
A C4-Cg-alkyl group is to be understood in each case as a linear or branched alkyl

residue, for example a methyl, ethyl, propyl, isopropyl, butyl, |sobuty! sec. butyl, tert.
butyl, pentyl, isopentyl or a hexyl residue.
20



and salts, diastereonmers and enantioners thereof. 30 The conpounds _
accordi ng WOt2(40/p4@085 on are suitable for the treatnent p@f/m/@07247
such as solid tunors, tunor netastases, agd hematol ogic tunors
particular: WO 2010/ 046035PCT/ EP2009/ 007247 - 5 - head and neck
tunors; lung and bronchial tunors; gastrointestinal tunors e.qg.
gastric cakgiGmeycloallflor ect al carci noma, pancreatic carci nom,

hepat ocel | W breast cancers and

gynecol ogi ca¢ Ff,v %ﬁ'é}%ﬂ&fg 1y ;l?el pﬁﬂ%% o %g?éra‘séerwygrobyﬁé cyclopentyi,

ki dney, ur typelobekfl af gy cm@@mﬁﬁg, prostate cancer; skin tunors;
sarconmas; | eukem as ang | ynphomas. of viral diseases, and of

cardiovascular di seases such as 'stenoses, arterioscleroses and

resteno es For ation of the conpounds
accor di 5?19 %l‘%\éeparI %@@ﬁffghkfcga%bﬁgﬁﬁi%r 31(? Earr “éparations is carried
out in a nﬁreferatlm(vn‘tap@sfcﬁ-e,oby transformng the active substance or -

substances with the usual excipients used for galenicals to the
desired dosage form 15Carriers, fillers, disintegrants, binders,

e, oo i G OO A A L b b e B
preservati PBﬁEl‘ahl}ﬁRI Istaredssfor wehéihybgraaent s, salts for nodifying

osnotic pressure or buffers can be used for exanpl e as exci pients.
Ref er elte shoul d be nade to Rem ngt on' s Pharmaceuti cal Science, 15th

ed. Mack 2(y faturhpfok 0). Ihe

phar maceut i caI f or mu Qlacg A4l Iggqlﬁ%é:)'so'!lécy} Iy§rhﬁe%i'?’%b‘%{aﬁ%'ﬂ stapd for

tabl ets, shydrogenaa ewthylradthyl grolip.s, supposi torl es, capsul es,

transder m-solid form for exarrple as

oi nt ment sma'5 @é@ﬁ)@"ﬁg@pg %ﬁﬁgsmf’e?‘? ntly afjosiegnother, for hydjogen poenmethy!
for exanpl solutions, tinctures, suspensions or enulsions.

Exci pients in the sense of %he i nvention can for exanple be salts,

sacchali dekspegialynpreferably, Rt siands dor gmethyloes apdIRsfee bherog@Ar a methyl
pr ot ei ns, &J&JBO acids, peptides, fats,

In general formula (1) R* can stand for a C1-Ca-alkyl residue or a Cs-Cy-cycloalkyl ring.
Preferably R* stands for a methyl or ethyl group or for a cyclopropyl ring.
20
A preferred subgroup of the compounds according to general formula (1) comprises
compounds according to general formula (1),
in which
X stands for -O- or —-NH—, and
25 R'  stands for a methyl group, and
R®  stands for a methyl group, and
R®  stands for hydrogen or a methyl group, and
R*  standsfora methyl or ethyl group or for a cyclopropyl ring,

and salts, diastereomers and enantiomers thereof.
30

The compounds according to the invention are suitable for the treatment

» of cancer, such as solid tumors, tumor metastases, and hematologic tumors, in
particular: »



waxes, oils, hydrocarbons and derivatives thereof, wherein the

exci pi ent s V¥ERG/8466R5 ur al  or i gin or can be obtained syrpd)'e}tEngd)(bgmomﬂ
or partially synthetically. WO 2010/046Q3%PCT/ EP2009/007247 - -
suspensi ons, enul sions or solutions may in particul ar be con3|dered

for oral or peroral application. Suspensions, enulsions and, above

al |, sol uti orl2eahand Aegk tumets; dngand brasictital éumbrs; gastreintestiakl turmors e. g.

I t ounds accor
e entton s BAHIRA Bioltal SRRRRURAT o SRcF Rl Pocinpri ienatepalbyar
t t t dinoaty; £
Chem | 2000, an - Tooy ABADAROACKNE RIS brbaBt cahedi dhatimerolobicl fymors;

al | ow even dr%@gﬁﬁ't% ldumars - gofricinogRsofithedddneya kisinaiyntpladder carcinoma,

ot vatdzat SBoghatd bancd SOK RS BASTHBLRR IR A0 BieBiffiadn, ™

auxi i ari es iof viahdiseagesedmiti ve synthesis ((a) S. G Pyne Sul fur
Reports 1992, 12, 57; (b) C. R Johnson, Aldrichimca Acta 1985, 18,
3). The pr épa@‘r faerdiavasculandiseasas sush asysqsnoees;lartemsmemsfmd BEtenbses,

via resol uti C%??ﬂfmaécé@? %%gg%t e wth enantionerically pure
u

canphor-10-s oni ¢ &gl o eén described ((a) C R Johnson, C W
Schroeck, J. Am Chem Soc. 1973, 95, 7418; (b) C. S. Shiner, AH

Cer ke 10 P8 o A8 oy ARl URR BB S pr i Boecet

t |1 |
CC):EeIm c ascgngmpiﬂ;gtémdgg@a;ﬁ 8(1( ﬁ%a ﬁian'ﬁél' ghn%\ﬁg o sbw%trgnﬁﬁ%@hécé&we

Sunot o, '-lﬁlﬁtﬁﬂce o S‘P‘R@QQCG%W“M U%rﬁxcml‘ﬁs used faPgalenica)s td. the desired
Ckanur a, Qi @%a orrqg Lett. 2004, 6, 1305). For review articles on

sul f oxi m nes .. a) M Regglin, C Zur, Synthesis 2000, 1; (b)

C. R Johnson, Al dr| Chl m ca Acta 1985, 18, 3). 25 The follow ng

les e@alriirs, fi d
ot o Cairiord. filees, MiShgRa bR ted) by ARTRAMIC SIS dhisBhd s Hify

i nventi on, without |imting th onpoun
these exanpisasb eﬁﬁeﬁél#%ﬂtﬁwplmntSh@Sﬂdeﬁmrmnuleff efsqrsam}:iillz(dr@,)ccﬁ'lfécﬁlves

derivativ accordi n he ent Il gn .can be
pr epar ed bcgs/alorant§ l%%géﬁéﬁv?sg% iliZel5 etp ?88"%?57 rdT‘P@W"P@ 0§m=,q5@
pressure or buffers can be used for example as excipients.

Reference should be made to Remington's Pharmaceutical Science, 15th ed. Mack
20 Publishing Company, East Pennsylvania (1980).

The pharmaceutical formulations can be

in solid form, for example as tablets, sugar-coated tablets, pills, suppositories,
capsules, transdermal systems or

25 in semi-solid form, for example as ointments, creams, gels, suppositories, emulsions
or

in liquid form, for example as solutions, tinctures, suspensions or emulsions.

Excipients in the sense of the invention can for exam ple be salts, saccharides

30 (mono-, di-, fri~, oligo-, and/or polysaccharides), proteins, amino acids, peptides, fats
waxes, oils, hydrocarbons and derivatives thereof, wherein the excipients can be of
hatural origin or can be obtained synthetically or partially synthetically.

Tablets, sugar-coated tablets, capsules, pills, powders, granules, pastilies,



WD 2010/ 046035PCT/ EP2009/ 007247 -7- (1'vd) bi )Direct

i m nation $WOt2{KE048@85 de of fornula (1Vc) to a protect eCPCT/EP2099/007247
sul foximne of fornula (1Va). (I'Ve)!l .@lva) 5or b2) Imnation

the sul foxide of forrmula (IVc) to an unprotected sul foxinni ne of

formula (1Vb) and subseﬂuent i ntroduction of the protective group to

a conpound SE$PERSIGRS, QU m)'ls or solutions may in particular be considered for oral or

peroral application.
Suspensions, emulsions and, above all, solutions may in particular be considered for
parenteral application. ‘

Preparation of the compounds according to the invention

Sulfoximines as a rule possess high stability with respect to structure and
configuration (C. Bolm, J.P. Hildebrand, J. Org. Chem. 2000, 65, 169).
These properties of the functional group often allow even drastic reaction conditions

10 and make simple derivatization of the sulfoximines possible on the imine nitrogen and
the a-carbon. Enantiomerically pure sulfoximines are also used as auxiliaries in
diastereoselective synthesis ((a) S.G. Pyne, Sulfur Reports 1992, 12, 57; (b) C.R.
Johnson, Aldrichimica Acta 1985, 18, 3).
The preparation of enantiomerically pure sulfoximines for example via resolution of

15 the racemate with enantiomerically pure camphor-10-sulfonic acid has been
described ((a) C.R. Johnson, C.W. Schroeck, J. Am. Chem. Soc. 1973, 95, 7418; (b)
C.S. Shiner, A.H. Berks, J. Org. Chem. 1988, 53, 5542). Another method of
preparation of optically active sulfoximines is the stereoselective imination of optically
active sulfoxides ((a) C. Bolm, P. Miiller, K. Harms, Acta Chem. Scand. 1996, 50,

20 3053; (b) Y. Tamura, J. Minamikawa, K. Sumoto, S. Fujii, M. lkeda, J. Org. Chem.
1973, 38, 1239; (c) H. Okamura, C. Bolm, Org. Lett. 2004, 6, 1305).
For review articles on sulfoximines see e.g.: a) M. Regglin, C. Zur, Synthesis 2000, 1;
(b) C.R. Johnson, Aldrichimica Acta 1985, 18, 3). ,

25  The following examples explain the preparation of the compounds according to the
invention, without limiting the scope of the claimed compounds to these examples.

Preparation of the compounds of formula (la) (4-0 derivatives)

The compounds according to the invention can be prepared by a method that is

30  characterized by the following steps:

a) Oxidation of a compound of formula (IVd) to the sulfoxide of formula (IVc).



c) Reduction of the conpound of fornula (lIVa) to a conpound of formula
(1V) WO 2070/ 20180046836 EP2009/ 007247 - 8 - reaction Wth_F%T/EP2d0091007247
nono- protected diol of fornula (VI) with_farmation of an internediate

of formula (Va). (Va) 5e) Preparation of the 5-CF3 internediate

(V). (Va)(V) f) Coupling of the conpounds of formulas (1V) and (V)

to the internediate of fornmula (111). FF 10 g) d eavage oﬁ t he
protective group (PG wthfor io4n of (I1).

R S\R4
| O‘::‘ + OQ:. +

'}1 N
L- o
(IVd) O (ve)
b1)  Direct imination of the sulfoxide of formula (IVc) to a protected sulfoximine of
formula (IVa).

b2) Imination of the sulfoxide of formula (IVe) to an unprotected sulfoximine of

formula (IVb) and subsequent introduction of the protective group to a compound
of formula (IVa).

10

(IVa) (IV)

15 d) Functionalization of the 4-position of 2,4-dichloro-5-iodo-pyrimidine (VII) by



h) Cl eavage of the protective group on the sulfoximne with formation

of (la). FWORE1GP46035 where the substituents Rl, R2, R3pmed

the neanings stated in general S5formula.(lg). Step a) A corrpouéﬁ?wﬁomﬂ
formula (1Vd) is oxidized to the sul foxide of .-formula (IVc). Nunerous

nmet hods, including stereosel ective nethods, are available for

t ransf or m ng matﬂmﬂnmthtmmoanarat&téd diol GEfolsem é\llg with (@mabdN ofhh

al ., Synthesis, 1997, 76 M C. Carreno Chem 1995, 95 1717

c) I. Patel eptefmedigieo ffFf . Dev. 2002, 6, 225 c) N. Khiar et

al., Chem Rev. 2003, 103, 3651). The descri bed use of periodic acid

[ iron(lll) chloride is especially sztabI e for the preparation of

conmpounds of fornmula (I'vVc). 15 WO B®35PCT/ EP2009/ 007247 - 10
- with i odobenzene di acet aCe magnesi tpam Axi de amg catal ytic anounts
of rhodium(l1) acetate di makes p i bl e the |preparation of a
protected sul foxi m ne ofy | a (IVa) This [, i on is

stereospeci fic and takes|jpl ade w tTTTeteT ON of the Bonfiguration at
the stereocenter (see: ( . gganura C. Bol . et iop@004, 6,
51305). Step b2) First theére |

reaction of a ulf&k of formula
(I'Vc) to an unprotected suffoximne of formula (I Vb). st abl e

nmet hods are for exanple: 10a) Reaction of the sulfoxide with sodium
azide / conc. sulfuric acid (see e.g.: (a) C R Johnson, RE Rogers,
J. Og. Chem 1973, 38, 1793). b) Reaction of the sulfoxide with
sodi um azide / ol eum (see &Ih.: (a) N V. Kondra{¥ako, O A Radchenko,
L.M Yagupol 'ski, J. Og. Chem USSR 1984, 20, 2051).

5 e) Preparation of the 5-CF; intermediate (V).

cl CI

A A__OPG. OPG
o

!

lllm

(Va)

f) Coupling of the compounds of formulas (IV) and (V) to the intermediate of
formula (lll).

(V)
10 F

g) Cleavage of the protective group (PG) with formation of (In).



15 c) Reaction of the sulfoxide with o-nesitylene

sul f onyl hy ¥vOx30 H01048033V5H) (see e.g.: (a) C R Johnson,

Kirchhoff, H G Corkins, J. Og. Chem 194, 39, 2458). ?@/EPZOOQIOWZM
subsequent introduction of the protective group with formation of
conpounds of formula (1Va) can for exanple take place as described by
reaction with trifluoroacetic an ide inbasic conditions. F20F St ep

c) For the subsequent reduction rRhe aromatic nitro group a
conpound of formula (1V), im pu+ciple a nunber of reactd o

conditions are avail able se&s//e.

% R C. Larock, Conpr ehé«g;!
Organi ¢ Transformati ons " Néw York, 1989, 411). ﬁ scCri bed
[ pa

use of titaniun(lll) c de or hydrogenation usin | adi um on
charcoal, for exanpll®y™ i3 especial |l y_suifable. Siep ™ React i on
of 2,4-dichloro-5-i ojggpyri mdine (VII) with an a! cohol of formula

(VI') makes 30possi e the gpreparati on of an i ntief i ghe of formula
(Va) (see e.g.: U WLuckling elgeal ., W2007/07145p) . St %)H I n
principle, various hoBls,®r,e available for the epPacyient of a

hal ogen with a WO 2010/ 046035PCT/ EP2009/ 007247 -[11-. R R
trifluoronnethyl ngoﬁp An a nitrogen-containing reroaromati c (see
e.g.:. a) GE Carr, RD. anbers, T.F. Holnes, F. Chem Soc. Perkin
Trans. 1, 1988, 921; b) F "Cottet, M Schlosser, Eur. lorg. Chem

2002, 327, | : . . : / 290 In
particul ar hfﬁa&a@g gﬂfglgtgﬁﬁ%tgétg@ %%Béé’r“’(\ﬁj‘g Sluggg@'jig%ipafégpﬂ i Ptgﬁs'de
and (trifluoronethyl)-trimethylsiF in Nnethyl-2-pyrrolidi none

and THF is suitable for the introdugt+mon of the pyrimdine (Va) in
the 5-position with formation@fnilernediate (V). toStep d) yA

2-chl oro-pyrimdine of for Ia\\Q/) n be reacted with an @Iine of
formula (1V) to /©/ rR* g

HN N— . HN
Y
NI N 131 R’
P, 2 OPG H OH
0
F F

() (1a)
where the substituents R', R?, R*and R* have the meanings stated in general
5 formula ()).

Step a)
A compound of formula (IVd) is oxidized to the sulfoxide of formula (IVe). Numerous
methods, including stereoselective methods, are available for transforming a

10 thioether to a sulfoxide (see e.g.: (a) M.H. Ali et al., Synthesis 1997, 764; b) M.C.
Carreno, Chem. Rev. 1995, 95, 1717: c) |. Patel et al., Org. Proc. Res. Dev. 2002, 6
225; ¢} N. Khiar et al., Chem. Rev. 2003, 103, 3651). The described use of periodic
acid / iron(lll) chloride is especially suitable for the preparation of compounds of
formula (IVe).

15

Step b4)

The reaction of a sulfoxide of formula (IVc) with trifluoroacetamide in combination



an internmediate of formula (I11) (see e.g.: (a) J. Bryant et al., WO
2004/ 048343Y0 Z'W04036:Cl eavage of the protective group @Rﬁ/EhZ@UQIOO?ZM
internmediate (l111) yields internediate (14Q-(see e.g.: P.

Koci enski, Protecting G oups, Georg Thiene Verlag St uttgart New

Yor k, 1994) The hydrogenation described is especially suitable for

the descri Méth ipd @Qﬁl&?@@ed?a%em@amgr@saup oXtecard eatabdie anﬁomtgﬁPrlchJUM(ll)

f
Srep )0 ovad dipeiinEkes PofeBleORE artraattn O A Whleckel Sulanmine ol foymua
gi ves the (t[lvmgo'ﬂlﬂé r@éctfo@nﬁ%lé?ebéﬁécm@_ 86d iﬁ(é&%l%mﬂﬁ%fénﬂﬁﬂ’of ﬂ?é ng
ar

pot assi um c onate in methanol at 25roomtenperature, 1S especially
sui t abl e f 6PNiigHratior abthe sfereqeetan (sexdamyHa OkamwBa| 6, Bok, Ol:gati.tett 2004, 6,
2004, 6 1 General information Al reactions with -

oxi dat i on sensz tive or hydrol ysis-sensitive conpounds were carried
30out under argon, with dried solvents. Wth the exception of the

sul foxi m ng,derivatives, the substances were naned using the program
Aut onom Zo&fﬁéﬁe which is i npl enented in MDL | SIS Draw. Aut onom

2000 e EOSRUBR SRl B LA 10 W) L8 b ergsironimne o

fol | owi ng fooPhd ! sSyitdfimethbdeard ok ek8mple: O gani ¢ Chem stry, 1979

Edition, C6._3. xi des and Sul fones, Rule G633, 633.1 Sulfimde
and sulf f o2) ﬁﬁae@ano tharsfexios: wilhsodivet azidar conc.\adiuirio@cib(steet gl: (a) C
Al oc Johnson, P.E. Rogers, J. Org. Chem. 1973, 38, 1793).

b) Reaction of the sulfoxide with sodium azide / oleum (see e.g.: (a) N.V.
Kondratenko, O.A. Radchenko, L.M. Yagupol ski, J. Org. Chem. USSR 1984, 20,
2051).

15  c) Reaction of the sulfoxide with o-mesitylene sulfonylhydroxylamine (MSH) (see e.g.:
(a) C.R. Johnson, R.A. Kirchhoff, H.G. Corkins, J. Org. Chem. 1974, 39, 2458).
The subsequent introduction of the protective group with formation of compounds of
formula (IVa) can for example take place as described by reaction with trlfluoroacetlc
anhydride in basic conditions.

20

Step c)

For the subsequent reduction of the aromatic nitro group to a compound of formula
(IV), in principle a number of reaction conditions are available (see e.g.: R.C. Larock,
Comprehensive Organic Transformations, VCH, New York, 1989, 41 1). The

25 described use of titanium(lll) chloride or hydrogenation using palladium on charcoal,
for example, is especially suitable. '

Step d)

Reaction of 2,4-dichloro-5-iodo-pyrimidine (Vil) with an alcohol of formula (V1) makes
30 possible the preparation of an intermediate of formula (Va) (see e.g.: U. Licking et

al., WO2007/071455). |

Step e)

In principle, various methods are available for the replacement of a halogen with a
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trifluoromethyl group in a nitrogen-containing heteroaromatic (see e.g.: a) G.E. Carr,
R.D. Chambers, T.F. Holmes, J. Chem. Soc. Perkin Trans. 1, 1988, 921; b) F. Cottet,
M. Schlosser, Eur. J. Org. Chem. 2002, 327; c¢) F.G. Njoroge et al., J. Med. Chem
1997, 40, 4290).

In particular the described use of copper(l) iodide, potassium fluoride and
(trifluoromethyl)-trimethylsilane in N-methyl-2-pyrrolidinone and THF is suitable for
the introduction of the pyrimidine (Va) in the 5-position with formation of intermediate
(V).

Step f
A 2-chloro-pyrimidine of formula (V) can be reacted with an aniline of formula (IV) to
an intermediate of formula (lll) (see e.g.: (a) J. Bryant et al., WO 2004/048343),

Step g)

Cleavage of the protective group (PG) from intermediate (1) yields intermediate )]

" (see e.g.: P.J. Kocienski, Protecting Groups, Georg Thieme Verlag Stuttgart, New

York, 1994).

The hydrogenation described is especially suitable for the described cleavage of a
benzyl group. The cleavage of a THP group can if necessary already take place in
the conditions of step f).

Step h)

Cleavage of the triflucroaceto group on the sulfoximine (1) gives the compound of
formula (Ia). The technique described, using potassium carbonate in methanol at
room temperature, is especially suitable for this (see e.g.: (a) H. Okamura, C. Bolm,
Org. Lett. 2004, 6, 1305),

General information

All reactions with oxidation-sensitive or hydrolysis-sensitive compounds were carried
out under argon, with dried solvents.

With the exception of the sulfoximine derivatives, the substances were named using
the program Autonom 2000 Name, which is implemented in MDL ISIS Draw.

Autonom 2000 Name does not accept any sulfoximines, therefore the sulfoximines



m Mul ti pl et NMEM (2- Met hoxyet hoxy) net hyl Met hoxynmet hyl MOM MS Mass

spect r omet WWONIM ¥e46033 hi onet hyl NVP N- Met hyl - 2- pyrrol i d'?@'f'ﬁp20091007247
Nﬁcl ear rfagArqetic resonance spectroscopy:_gpem cal shift (6) Is grven

in ppm NVR Pg Protective group conprising groups such as TMS, TES,
TBDMVS, TBDPS, TIPS, Benzyl, PMB, Trityl, Alyl, Aloc, MOM MM  NMEM

BOM SEM Wepe reedfallowingiRAR yules (RIRACENomeNcRAURS of Organic Chemistry,

1979 Edition, C-6.3. Sulfoxides and Sulfones, Rule C-633, 633.1 Sulfimide and
Sulfoximide).

5 Abbreviations

Abbreviation Meaning

Ac Acetyl

Aloc Allyloxycarbonyi

Boc tert-Butyloxycarbonyl

BOM Benzyloxymethy!

br Broad

Cl Chemical ionization

d Doublet

dd Doublet of doublet

DCM Dichloromethane

DMF N,N-Dimethyiformamide

DMSO Dimethylsulfoxide

ESI ' Electrospray ionization

HPLC High performance liquid chromatography

m . Multiplet

MEM (2-Methoxyethoxy)methyl

MOM Methoxymethyl

MS Mass spectrometry

MTM Methylthiomethyl

NMP N-Methyi-2-pyrrolidinone

NMR Nuclear magnetic resonance spectroscopy: chemical
shift (8) is given in ppm.

Pg . | Protective group comprising groups such as TMS, TES,

TBDMS, TBDPS, TIPS, Benzyl, PMB, Trityl, Allyl, Aloc,
MOM, MTM, MEM, BOM, SEM, THP.

PMB p-Methoxybenzyi

q Quartet

s - Singlet

SEM B-(Trimethylsilyl)ethoxymethyl
TBDMS tert.-Butylsilyldimethyi
TBDPS tert.-Butylsilyldiphenyl
TEA . Triethylamine

TES Triethylsilyl

THF Tetrahydrofuran

THP Tetrahydropyranyl
TIPS Triisopropy!

TMS Trimethylsilyl

tr Triplet




SEM O- (Tri met hyl si | ypet hoxynmet hyl tert-Butylsilyldi nethyl TBDWVS

TBDPS t ert WOWRGNIHB046035 phenyl TEA Tri et hyl ami ne TES Tri eW/E‘F‘ZﬁOQlOOTZM
THF Tetrahydrofuran THP Tetrahydropyranyl {FLPS Triisopropyl
Trimethylsilyl tr Triplet WD 2010/ 046035PCT/ EP2009/ 007247 - 13 -

Example 1
(RS)-S-Cyclopropyl-S-(4-{[4-{[(1R,2 R)-2-hydroxy-1-methylpropyiJoxy}-5-
(trifluoromethyl)pyrimidin-2-y|]amino}phenyl)sulfoximide

\\//-
N N

| == /\/OH

nn

1a) Preparation of the intermediates
Compound 1.1
1-Cyclopropylsulfanyl-4-nitrobenzene

S .
o ATV
y

10
1.78 g (44.6 mmol) of sodium hydride (60%) was added in portions to a solution of
3.00 g (40.5 mmol) of cyclopropane thiol {preparation according to: E. Block et al., J.
Am. Chem. Soc. 1992, 174, 3492) in 100 ml THF / 100 ml diethyl ether and was
stirred for 30 minutes at room temperature. Then 6.00 g (38.7 mmol) of 1-fluoro-4-

15 nitrobenzene was added in portions. The mixture was stirred for 2 hours at 40°C.
After it had cooled, the mixture was put in water and was extracted with benzene (3x).
The combined organic phases were concenirated by evaporation and the residue
was purified chromatographically (hexane / ethyl acetate 95:5). 4.6 g (23.6 mmol;
yield: 61%) of the product was obtained.

20

"H-NMR (400 MHz, DMSOY): = 8.12 (m, 2H), 7.54 (m, 2H), 2.35 (m, 1H), 1.16 (m.
2H), 0.61 (m, 2H).

Compound 1.2
25 (RS)-1-Cyclopropane sulfinyl-4-nitrobenzene



Exanple 1 (RS)-S-Cyclopropyl -S-(4-([4-{[(1R 2 R)-2-hydroxy-1-methyl
propyl ] oxy WO-2Q0/048084% omet hyppyrimid in-2-yl]am no} phep;d-p/Ep2009/007247
Ifoximide 5 la) Preparation of the interyedi ates Conpound

- Cycl opropyl sul fanyl-4-n itrobenzene 10 1.78 g (44.6 rrm)l) of

sodi um hydri de (60% was added in portions to a solution of 3.00 g
(40.5 mol ) of cycl opropane thiol (preparation according to: E. Bl ock
et al., J. Am Chem Soc. 1992, 114, 3492) in 100 mM THF / 100 m

di et hyl ether and was stirred for 30 m nutesjjat roomtenperature.
Then 6.00 g (38.7 mml) of 1-fluoro-4- ¥spkExobenzene was added in
portions. The m xture was stirred for 1} rs 40C. After it had
cooled, the mxture was put in wat e, dolas extracted with benzene
(3x). The conbi ned organi c phases wele concentrated by evaporation
and the residue was purified chr omat@gr aphically (hexane / ethyl

ggte; ?; 2d9512 ‘89 n f\ﬁ? 9 Fﬁlrégl) mﬁ'ﬂﬁm%htﬁﬁge m@%%‘%{i r%gg@&&dp @1 ??% (36.68 mmol)

2.35 (m 1901 cyclmprqpyjstﬁﬂﬁyl-@nﬁmb(emzeﬁéﬁn 14Dmﬂ(ac@€brﬁtn?e ahd it was stirred for 15

RS I, f 1-4- b
(2012)/ oiaowgﬁgmﬁé?ﬁg Ff‘ Ufeg en 9?% gr{aoéf mmqﬂq%mqnqﬁnc acidrwag ayided
chl ori de waspcrtgiesat 25, Mhd M'i)&uféfwgs %nﬂ?ﬁg&rﬁi’(ﬁace on| F'%n gﬂgept while

1-cycl opropyl sul fanyl-4-nitrobenzene in
was stirr etfirfing, tos sooled satigated saibmltthlqselfaibwmtldfhﬂlw@s tHengexXtédbted with

Srrted r ChERAREER B AiERRe huBehkiphESeS vers drigd (Naza0 ek fitetsd and
sat ur at ed mrdjelml’ratéu @bé@érﬁhé@"ﬂ‘ié Fbidud oﬁfé?néd\%s ?ﬁf' fie eéﬁ%@%@g@phlcalw

et hyl acetate e conbi ned organi ¢ phases wer
filter¥d &Xaaﬁé@mw acel@te): 19v2.98ra(2807 mihel; yiek: 7686 dftthi peddueiswas

purified cggtgmrd(_)graphl cally

1H NMR (400 MHz, DMSO):3 = 8.41 (m, 2H), 7.98 (m, 2H), 2.60 (m, 1H), 1.01 (m,
3H), 0.86 (m, 1H).
i5

Compound 1.3
(RS)-S-CycIopropyl-S-(4-nitrophenyl)-N-(triﬂuoroacetyl)sulfoximide

F F
F

RV

S O
OV
|

o]
1.58 g (3.58 mmol} of rhodium(ll) acetate dimer was added, under argon, to a
20 suspension of 15.1 g (71.53 mmol) (RS)-1-cyclopropane sulfinyl-4-nitrobenzene,
17.8 g (1567.37 mmol) trifiluoroacetamide, 38.0 g (118.02 mmol) iodobenzene
diacetate and 12.7 g (314.73 mmol) magnesium oxide in 801 mi DCM and stirred
overnight at room temperature. The mixture was filtered through Celite with suction
and concentrated by evaporation. The residue that remained was purified

25 chromatographically (hexane / ethyl acetate 2: 1) 18.0 g (55.97 mmol; yield: 78%) of
the product was obtained.



10 (hexane / ethyl acetate 1:1). 5.93 g (28.07 mml; yield: 76% of

t he producW@e2016946085. 1H NVR (400 MHz, DMBS0):8 = 8. 41 Hdi/ER)

7.98 (m 2H), 2.60 (m 1H), 1.01 (m 3H,1%$.86 (m 1H. 15 CorrpouOnoc?lO07247
1.3 ‘

(RS)-S-Cycl opropyl -S-(4-nitrophenyl)-N-(trifluoroacetyl)sul foximde F

F 1.58 g (3.58 mml) of rhodiunm11) acetate di ner was added, under

argon, to u ion 5.1 71.53 mol) (RS)-1-cycl opropane
sul finyl 4@%@2}%2 98{%&%&#,%&2 i) 2K8), iy, 1.51 (m,
38.0 g (118021 M. TDadd8(Perdldi acetate and 12.7 g (314.73 mol )
magnesi um oxide in 801 m DCM and stirred overnight at room

t enper at ur g, atpre was filtered through Celite with suction and
concen?% at gg"%‘g&%ﬁgéb&rlati on. The residue that renai ned was purified

25chr omat o(REpB-[@ahhindopR LowdlB ' . 55,97
mol ; vyi el gk ?80 of thg p?%lg-titﬁmg‘.%%?gﬁ{eﬁl&%cew)&[ﬂ”&'ﬁd‘g
2010/ 046035PCT/ EP2009/ 007247 - 15 - 1H NWR (400 MHz, DWVS0): 8 = 8.49
(m 2H), 825 (m 2H), 3.56 (m 1H), 1.51 (m il:l—g 1.41 (m 1H), 1.18
(m 2H). 5 Conpound 1.4 . F

(RS) - S- (4- Ami nophenyl) - S-cycl opropyl - N(tri fl uor/©acet ypsul foxi m de 10
1.4 g palladiumon charcoal (10%/ 50% nmoRg ) was added to a

solution of 6.9 g (21.44 mmol) S 0
(RS) - S-cycl opropyl - S- (4-ni trophenyl) - ri fWr oacet yl ) sul f Oxi mi de
in 214 mM ethanol and 39 m THF ydrogenated for 1 hour under

normal pressure at 25C. A further 2.4 g palladiumon charcoal was
added, and it was hydrogenated for a further 4.5 hours at normal
pressure. The m xture was filtered, 151.4 g palladium on charcoal was

added 1o thd d bhladitm argeharceal{109na50% Mefdtaesaakatlideito tPsdlLiith $¥ 6.9 ¢

The m xtur fil Ser ed and concentrated by evaporation. 5.5 ¢

(19. 91 qu%ﬂ\.l@f mel g@&g-soqyc{qmowlé‘dﬂ%ﬂatmeoyt)m—(tdﬂuoroacetyl)sulfoximide in

~ 214 ml ethanol and 39 mi THF and was hydrogenated for 1 hour under normal
pressure at 25°C. A further 1.4 g pailadium on charcoal was added, and it was
hydrogenated for a further 4.5 hours at normal pressure. The mixture was filtered,
15 1.4 g palladium on charcoal was added to the filtrate again and finally hydrogenated

for 45 minutes. The mixture was filtered and concentrated by evaporation. 5.8 g

(19.81 mmol; yield: 93%) of the product was obtained.

"H-NMR (400 MHz, DMSO): = 7.53 (m, 2H), 6.71 (m, 2H), 6.40 (br, 2H), 3.21 (m,
20 1H), 1.28 (m, 2H), 1.08 (m, 2H).

Compound 1.5
(2R,3R)-3-Benzyloxy-butan-2-ol

H

25

.00 g (44.6 mmol) of potassium tert.-butylate was added to a solution of 4.00 g
(44.4 mmol) (2R,3R})-butane-2,3-diol in 300 m| THF at room temperéture and the



1H NVR (400 MHz, DVBO): 8 = 7.53 (m 2H), 6.71 (m 2H), 6.40 (br,

2H), 3.21 WO ZDI8Y0460358 (m 2H), 1.08 (m 2H). Conpound hSrEp
(2R, 3R) - 3- Benzyl oxy- but an- 2- ol WO 20].0{6)46035PCT/ EP2009/ OC{7 Z%QOQIOOTMT

16 - m xture was refluxed for 15 mnutes. The m xture was cooled to
approx. 50C and 5.3 m (44.6 mol ) benzyl brom de was added. It was
refluxed fonxtgrérvasseflued faad5rhiantest i Theerduxmrervmsg:ttiolea td approx. 50°C and

t t h { i | uted th eth t at d di
chior 1 de- s S TY G4 Bpfl SR G raiiide vhS Bkl ia eiiied Fared Bours, e was
5(1x) and g stirehb@rhid@t a0tdéim fé?mﬁé’ﬁé)cureﬂ?ﬁe?ﬁﬁﬁf?éWﬁ%gtﬂf?@%d\gﬁhdéthﬁldacetate

(Na2SO4), fi I tered and concentrated by evaporation
obt ai ned wasd sgaium éhloaﬁe@phttlogrmdﬂwemwasueueumm/hmm@n alc!ehaeesolutuon

it ot A g 55 s,
3. 67 1 d.and iiriat
4- ((1(Rm2R) ﬁﬂergenz Icgj)?)? ° h‘é&dﬁb@}?é\ﬁ%ﬁﬁﬁéﬁ Eﬁbc%gcl)dr'% %&l gqé)%ﬁuﬂﬁl ne

15 2.07 gciéf@maiﬁgwmqa&é(w@vee heiaylanetatei i &4 1 9if$8.0mmdBSyieldt 43%) of
mol) (2R gR J) RF?F%%B tan-2-ol in 56 m diethyl ether at 0C

With stirrin utes the 20 ice bath was renoved and it
was stirred for.a further 3 m nutes at room tenperature.. The

suspensi on, formed was added at 0C to a solution of 6.52 g (23.7 mmol)
of 2, 410 di diNMB(400 etz IMSR)dS Fe. 35 16mn, diH); .28 (wasil—ls)tmsze(m f3H),8.67 (m,
hours at 40d),zhd7 (mehHdi .05 €d,s3d)), dBLfd, @H)de sol ution was added. It
was then extracted with ethyl acetate (2x). The conbi ned organic
phases vver dr| ed Naq§SO4) filtered and concentrated 25 by
evaporatio N%tdi%ue obt ai ned was chromat ographically (hexane /

bt i niﬁet‘“‘ F“”-""? FetA s e P aroPcfyfo-chighe Sliodsenfimiaine "¢
5.27 (1% 1H), 4.64 (d, 1H), 4.53 (d, 1H), 3.73 (m 1H), 130(d
311), 1.19 (d, 3H). 30 |

_ /LN

>SN

2.07 g sodium hydride (55%) was added in portions to 8.55 g (47.4 mmol) (2R,3R)-3-
benzyloxy-butan-2-ol in 56 ml diethyl ether at 0°C with stirring. After 10 minutes the

20  ice bath was removed and it was stirred for a further 3 minutes.at room temperature.
The suspension formed was added at 0°C to a solution of 6.52 g (23.7 mmol) of 2 4-
dichloro-5-iodo-pyrimidine. The mixture was stirred for 4 hours at 40°C and then
dilute sodium chloride solution was added. It was then extracted with ethyl acetate
(2x). The combined organic phases were dried (NazS0,), filtered and concentrated

25 by evaporation. The residue obtained was chromatographically (hexane / ethyl
acetate 4:1). 4.12 g (9.8 mmol; yield: 41%) of the product was obtained.

"H-NMR (400 MHz, DMSO): § = 8.78 (s, 1H), 7.29 (m, 5H), 5.27 (m, 1H), 4.64 (d,
1H), 4.53 (d, 1H), 3.73 (m, 1H), 1.30 (d, 3H), 1.19 (d, 3H).
30

Compound 1.7



Conmpound 1.7 WD 2010/ 046035PCT/ EP2009/ 007247 - 17 - '

4- (( 1R, 2R) V¥ OBRROM/046Q35L- et hyl - propoxy) - 2-chl oro-5-tri f|

yrimdine N-N FF 3.82 g (20.0 mol ) of cppper(l) iodide, L@Bﬁﬁdwﬁontw
(16.7 mmol) of potassiumfluoride and 2.47 m (16.7 mmol)

(trifl uororrethé )-trimethylsilane were added, with stirring, to a5

sol ution o#-{1 EZRE)ZB]enzyhmyl-‘]-mléthyl-propoxy)-z-chIoro-5-tnfluorometh I-%yrlmldme
4- ((1R 2R) - 2- benzyl oxy- 1- net hyl - pr opoxy) - 2- chl or 05-1i odo- pyri m

15.8 M NWP and 15.8 ml THF at r (Bmtenperature The m xture was

stirred for 5.5 hours at 80C. Af <« coollng, t he /- ture was added to

dil ute sodi um chloride sol utiof andl waszextract e h ethyl acetate

(2x). The conbi ned organi ¢ phasgs e 'rie@( RS , filtered and
concentrated by evaporation. TheYlLO r@&si dge obtai med was

chromat ographi cally (hexane / et I acetage 4:1). 2.17 g (6.0 mml ;
yield: 549 of the product wasf ined. 15 1H NWR (400 MHz, DWMVBSO): 8
= 8.81 (s, 1H, 7.21 (m 5H), SJEO(m 1H), 4.57 (d, 1H), 442(d
1H, 3.70 (m 1H), 1.28 (d, 3H), 1.13 (d 3H). Conpound 1.8
(RS)-S-(4-{(4-{[ (1R 2R) - 2- (Benzyl oxy) - 1- et hyl pr opyl i oxy} - 5- (trifluor
onet hyl)

pyrim di n- 3 %?Q‘R RJ?'BHQWPPPBGGDMJB%%WQ\HQ? mmglépf)a@tﬁsﬁbmﬂl@ﬂﬁmand
| de VIO 207 oGP RO ERADSANIRGIL. imd hysifin ggvéﬂa (agidgé'\l#ﬁﬁ #}%@5 o a

of hydrogen chloride in dioxane was

4- (( éR 2R) SQ‘“B@%@W&@Q {1 tranpiol) of dp@«R)2R)- benzgdeﬁy-tl rrhéthybpropeidyy2rhioro-
E:?g',) S ?4a§cr¢?‘%%§ﬁ”’g" ?1550 'BI)IP'B’R/F'“‘MW i T5Foaireey femperaturai Tbeimixture
18.8 ni acewswiitredlfer alsdqca.trs ik 80° ¢0Aftér thn@ Q@rg%éﬁd ur apﬁ&%

the mxture was diluted with ethyl acetate
sodi um hydwﬂjeﬁb%h piifrseluten anﬂovamﬂrmdmh@mmdmtmec(zk)o ﬂ'hée:omblned

sol ution, rat ed oration.
The resi due a@?c al ne% ﬁ%rep%ﬂﬁc#ﬁ%gg%? 3%{%%?5 ﬁPE‘é?”t@/tFa AYappraliony The
acet at ® 4: Bsidue Gtainedivdschmhatoyfaphibally §fiexae / ethyl acetate 4:1). 2.17 g

(6.0 mmol; yield: 54%) of the product was obtained.

4
H-NMR (400 MHz, DMSOQY): § = 8.81 (s, 1H), 7.21 (m, 5H), 5.40 (m, 1H), 4.57 (d
1H), 4.42 (d, 1H), 3.70 (m, 1H), 1.28 (d, 3H), 1.13 (d, 3H). @

15
Compound 1.8
(RS)-S-(4-{[4-{[(1 R,2R)-2-(Benzyloxy)-1-methylpropyl]oxy}-5-(trifi uoromethyl)
pyrimidin-2-yl]am’ino}phenyl)-S-cyclopropyl-N-(trifluoroacetyl)sulfoximide

F. F

QV

oA

o



t he product was obtained. 10 1H NWVR (400 MHz, DMVMSO): 8 = 10.71 (s,
1H), 8.84 V¥O 2090/046ME5 (m 2H), 7.93 (m 2H), 7.26 (m 5@CTFF5§od97b07247
~1H), 4.62 (d, 1H), 4.51 (d, 1H), 3.78 (mqd4H) ., 3.35 (m
5H), 1.16 (m 5H). 15 Compound 1.9
(RS) S Q/cIoEPropyI -(4-([4-{[ (1R 2R) - 2- hydroxy 1- net hyl propyl ] oxy}-5
6 ml of 4N solution of hydrogen chloride in dioxane was added to 1.39 g

ffxf i e s ey - AR AR e bR R e optbRroRmdti2 chlrodbfiuasamethyl-
of 1.31 g b?rlﬁaﬁmhh 1295 ge4 62 mmo[) RS -S- (4-am|nowercnx&7}$-cgclotprr??¥[ N o

(RS) - S—(4- -%[(lR nzy ongl :
ethyl) tri Iuoroacetyl)sulfoxmlde in 18.86 m acetonltnle and stirred for 5 hours at 80°C. Atter

di fl t |
e I be Codiidiihd M Yok o AR RN aclole i washad iR Satirat@saodium
t enper at ur hydﬂilgennaptiouaﬂa selatibn bh@satlirafd SeGaKH! dcmftlon dried (NaS0,),

evaporatio (1. 67 mml yield: 799% of the produ
obt ai ned. ﬁ'@effﬂrwgs reied by granoration: Tite esidus ouuajneceuaspgsfeaH)

335 (m iﬁ%@@?@é@%@?&@%ﬂ%@ T ptsch 87 oo adee Bimodss Pel of
- 19 - 5H)thd prodBckwas abtainedhf t he end product 1130 ng (8.20 mmol ) of

pot assi um car bonate was added to 863 ng (1.64 nmol) 5
(RS) - S-Q:ycl opropyl -S-(4-0-{[ (1R 2R) 2- hydroxy 1- net hyl propyl ] oxy} - 5-

PR S i e e e
I

and was ex C % ate (3x). The conbi ned organic
phases were dried (Na2SO4), filtered and concentrated by 10

evapor af i o ng.ouﬁajal .64 mol) of the raw product was obtai ned.
1H-NI\/R(400 Mz, DWw0): 8 = 10.50 (s, 1H), 8.59 (s, 1H), 7.94 (m

iti)i) Z 23 (BS)-S@yclapﬂﬂ)jIFS (4-lfp4,-{[mmn?£2 hﬁaﬁoxw—ﬂ?ethﬁpréﬂ}n]oﬁg . (M
431 (ES+). rn}luor me%hy%)pynmldm 2-yl]am|no}phenyl) -N- (trlﬂuoroacetyl)sulfox|m|de
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[E111}

1.64 g palladium on charcoal (10%) was added to a solution of 1.31 g (2.12 mmol)

20 (RS)-S-(4-{[4-[(1 R,2R)-2-(benzyloxy)—1-methylpropyl]oxy}-s-(trifluoromethyl)
pyrimidin~2-y|]amino}phenyl)—S—cyclopropyI-N-(triﬂuoroacety[)sulfoximide in 66 mi
ethanol and was hydrogenated at normal pressure at room temperature. The mixture
was filtered anc_i concentrated by evaporation. 0.88 g (1.67 mmol; yield: 79%) of the
product was obtained.

25

"H-NMR (400 MHz, DMSO): § = 10.65 (s, 1H), 8.58 (s, 1H), 8.04 (m, 2H), 7.89 (m,
2H), 5.28 (m, 1H), 4.86 (d, 1H), 3.82 (m, 1H), 3.35 (m, 1H), 1.45 (m, 5H), 1.15 (m,



"The mixture of diastereoners was separated into the pure

st er eoi son¥¥© 2010404465t i ve HPLC: 20 Col umm: Chiral pak | Aﬁ%(,%bmwzw
mm El uents : Hexane / ethanol 8:2 Fl ow 40, oL/ m n Det ector: nm

Tenper at ure: Room t enperature 25Retention tine: 10. 8-13. 4 mn;
stereoisomer 1 (= exanple 1-SI-1) 13.6-18.5 min; stereoisoner 2 (=
exanpl e 1- 8H)2) Exanple 2

(RS)-S-(4-{(4-{[(1R 2R) - 2- Hydroxy 1- met hyl pr opyl ] oxy} - 5- 30
(trifluoro rim di yIJamno} henyl) - S- net hyl sul foxi m de WO
2010/ 04603%@%@%9 ti"rﬁeﬂ @@0 ucba) Preparation of the

R T RISt RO A0 0
sodi um azi (RS mﬂmdpyles 14 5[6, {WFBZR)Z va&dxyoi rﬁeﬂ#@ropyl]o?% 1-5-

concentr at ed

éHF 12 B)r/: EUL@r ﬂ%ﬁ’é”%‘ﬁ)ﬁ'&é@%ﬁ ffl%’%ﬂfgphe&ythe(tréﬂuoma@tﬂ)squmndener85 ml
heated to AffhamitHid Vibs Qtl&él?fdf“?‘ﬁ‘l‘lro%ré"@tsro%ﬁ? e érgﬂgg g‘mf@ uﬁ%{;{“rﬁ]

and after adding water it was extracted wt
was adj usté@ltuf@teﬁHoﬂmmnCh}orlﬂE%(ﬂlﬂﬂhnmmMBcemdete@QMtﬁ eyl adétate (3x) The

hases were dried
extracted whBifddbiyahic phhsds Soers g (ﬂa%g&;) flitered and concentrated by

10 evaporation. 709 mg (1.64 mmol) of the raw product was obtained.

"H-NMR (400 MHz, DMSOY): & = 10.50 (s, 1H), 8.59 (s, 1H), 7.94 (m, 2H), 7.84 (m,
2H), 5.32 (m, 1H), 4.91 (d, TH), 4.07 (s, 1H), 3.86 (m, 1H), 2.63 (m, 1H), 1.30 (d, 3H)
1.11 (m, 4H), 0.91 (m, 3H).

15 MS: 431 (ES+).

The mixture of diastereomers was separated into the pure stereoisomers 'by
preparative HPLC:

200 Column: Chiralpak 1A 5 250%30 mm
Eluents : Hexane / ethanol 8:2
Flow: 40.0 mL/min
Detector: UV 254 nm
Temperature; Room temperature
25 Retention time: 10.8-13.4 min; sterecisomer 1 (= example 1-Sl- -1)

13.6-18.5 min; stereoisomer 2 (= example 1-Sl- 2)

Example 2
. (R8)-8-(4-{[4-{[(1R,2R)-2-Hydroxy-1-m ethylpropylJoxy}-5-
30 (trifluoromethyl)pyrimidin-Z-yl]amino}phenyl)-S-methylsulfoximide



15(Na2SX4), filtered and concentrated by evaporation. 1.08 g (5.39
mol ; i el NVOGZQ/T)O/MGQSQ product was obt ai ned. ﬂ@g(ﬁy){)omﬂ
MHz, DMSO): 5 =8.43 (m 2H), 8.17 (m 2Hg-4.62 (s, 1H), 3.18 (s,
3H). 20 Corrpound 2.2
(RS)-S-Met hyl -S-(4-nitrophenyl)-N-(trifluoroacetyp5ul foximde WO
2010/ 046035PCT/ EP2009/ 007247 - 21 - 1.00 m AEiH 08 nmol ) of
trifluoroacetic anhydride was added dro wth cool i ng vmth i ce,
to a solution of 1000 ng (4.99 mol) (R (4-nitrophenyl)-S-

met hyl sul f oxi m de, 55 ng (0.45 mmol ), d 0.76 m (5.49 mml)
triethylamne in 32 mM DCM The mxtu e was stirred for a further 2
hours on the ice bath. It was dil ut ;th DCM and washed with
sem concentrated sodi um chl ori de soljuti pn. The or gani ¢ phase was
dried (Na2SO4), filtered and concent oration. The residue
obt ai ned was purified chromatographically (he‘:xane / ethyl acetate
60: 40). The product obtained was fi y stirred with diisopropyl
ether. The solid was filtered off with suction and dried. 1444 ny
(4.87 mol ;. yield: 98% of the product was obtained. 1H NVR (400 MHz,
‘DMS0): 8 = 8.50 (m 2H), 8.24 (m 2H), 3.87 (s, 3H). 15 Conpound 2.3
(RS) - S- ( 4- 2a) Rogparatidn-dF thetiRtdrmédihtdd | uor oacetyl )sul foximde F F 20
292 ng pal l.adi um on _charcoal (10%/ 50% noi sture) was added to a
sol uti on of-ompeund 24 52 | )

(RS)-S-ge @'E[*lﬂ&%@p % i.fl uqr oacetyl )sul foximde in 45
m et hanol m%§8(&ih] %/Jé lbl 8 for 45 m nutes under
normal pressure at 24C. The m xture was filtered and concentrated by

evaporation. The residue obtained was stirred with diisopropyl ether.
The solid was filtered off with 25 suction djgNdried. 1.07 g (4.03

mol ; yield: 89% of the product was obtangedS< WO
2010/ 046035PCT/ EP2009/ 007247 -22 - 1HN 00 MHz, DVMS0): S = 7.54
(m 2H), 6.67 (m 2H), 6.35 (s, 2H)Ox , 3H). Compound 2.4

5(RS)-S (4-{[4-{[ (1R 2R)-2-(Benzyl oxy) - 1- met hyl propyl ] oxy)-5-(trifluo
romet hyl )

0.70 g (10.76 mmol) of sodium azide was added to 1.56 g (8.42 mmol) of 1-

10 (methylsulfinyl)-4-nitrobenzene in 20 ml DCM. 2.3 ml concentrated suifuric acid was
slowly added to the mixture at 0°C and it was then heated to 45°C. After 16 h the
mixture was cooled to room temperature, and after adding water it was extracted with
DCM. The aqueous phase was adjusted to pH 11 with 15% sodium hydroxide
solution and extracted with DCM (2x). The combined organic phases were dried

15 (NazSO0y), filtered and concentrated by evaporation. 1.08 g (5.39 mmol; yield: 63%) of
the product was obtained.

"H-NMR (400 MHz, DMSOY): & = 8.43 (m, 2H), 8.17 (m, 2H), 4.62 (s, 1H), 3.18 (s, 3H).

20 Compound 2.2

(RS)-S-Methyl-S-(4-nitrophenyl)-N-(trifluoroacetyl)sulfoximide



pyri m di n-2-yliam no}phenyl)-S-nmethyl -N-(thfluoroacetyl)sul foximde F

F 0.97 m WO 2N®E04€a35n of hydrogen chloride in di oxanep@ﬁrE%/OWMT
to 1.40 g (3.88 mmol ) of -21 - '
4- (( 1R, 2R) - 2- benzyl oxy- 1- et hyl - pr opoxy) - 2-chl oro-5-trifl uor onet hyl -

io pyrimdine and 1.20 g (4.51 mmol)

(RS) - S- (4-am nophenyl ) -S-net hyl - N(trifl uoroacetfylF) sul foximde in 19.0
m acetonitrile and was then stirred for 6 hour 80C. After
cooling, the mxture was diluted with ethy ate and washed with
sat ur at ed sodi um hydr ogencar bonat e sol uti oRand.sat urat ed sodi um

chl oride solution, dried (Na2SOQ4), fi “and concentrated by
evaporation. The residue 15obtaingd ) rified chromatographically
(hexane / ethyl acetate 1:1). 1.76°N (2298 mmol, yield: 77% of the
product was obt ai ned. 1H NV 1400 MHz, DVBO): 8 = 10.66 (s,

1H), 8.60 (s, 1H), 8.02 (m 2H), 7.93 (m 2H), 7.21 (m 5H), 5.46 (m
1H), 4.57 (d, 1H), 4.46 (d, 1H, 3.72 (m 1H), 3.68 (s, 3H), 201.31

R, 202 B0 SRty iyl syt wonyiop, imoootng
di n- 2-yl sl i
I\/\oI 2010/ ollgggg?c#?Epzo%%(fg%%%mmbz@qg W‘“ém Sqﬁtrﬁir%ﬁﬁbd R Rar coal

(10% was Hedadsulteximisls, 6bireg (B45 mmel)@MAPgemdramG) mb(5.49 mmoI) triethylamine
(RS)-S-(4- H%i{rﬁ @CﬁmZ F\% n%xt(ugg %)é gﬁ{r&j for g‘?u&%erp é Rgr\jrs]o e lce bath. It was

(trifluoromethyppyriimi

i no} pheny 1JiiBedwtityDEM &hd Walsh@d @ﬁm%eméoﬁcéﬁtf’atbﬂ‘sgﬁldnﬁ‘cﬁloﬁée Eolution. The
et hanol and |t’%&|ﬁhydro enat ed at normal pressure at roo

t enper at ur ¥9af s Wee diiad (Nare@defiltered arsheennentratat lbryevaporatlon The

W Dvs0) i i e pl BB URR AT iSane A abeiadeo40),

2H) 5128 The pladuct sb&sinédiwasinallBstided Withldiso r'fb e{h%i 'grg& so[i'd %5 (fthered
uc

1.07 Pr ration of the end
rrrml ). of é‘gT &’é‘g) W'e%?aﬁérﬁﬁ@ m'44 H&Qj@dsT@mOBQ'P%d (%%Boﬁﬂﬂel groqasp was
S-(4- {[al {ditfzté‘ﬁe%R) 2- hydr oxy- 1- net hyI propyl]oxy)-5-(trifl uoronethyl)
pyri nni di n- 2-

"H-NMR (400 MHz, DMSO): § = 8.50 (m, 2H), 8.24 (m, 2H), 3.87 (s, 3H).
15
Compound 2.3
(RS)-S-(4-Aminophenyl)-S-methyl-N-(triﬂuoroacetyl)sulfoximide
FF

_XF
QAN
o
H,N"

20 292 mg palladium on charcoal (10% / 50% moisture) was added to a solution of
1.34 g (4.52 mmol) (RS)-S-methyl-S-(4-nitrophenyl)-N-(trifluoroacetyl)sulfoximide in
45 ml ethanol and 8 mi THF and was hydrogenated for 45 minutes under normal
pressure at 24°C. The mixture was filtered and concentrated by evaporation. The
residue obtained was stirred with diisopropyl ether. The solid was filtered off with

25  suction and dried. 1.07 g (4.03 mmol; vield: 89%) of the product was obtained.



15yl ] am no} phenyl)-S-nethyl -N-(trifluoroacetyl)sulfoximde in 60 m

met hanol akMOs2010/@46038 1.5 hours at roomtenperature. Ifp

diluted with saturated sodiumchloride sopption and ext ractdéﬂEVI:\;%%09/007247
ethyl acetate (2x). The conbi ned organi c phases were dried (Na2SO»4),
filtered and concentrated by evaporation. The residue was purified
chromat ographically (DCM/ EtOH 9:1). 862 ng (2.13 mmol; yield: 77%

f the 20 pHAMME (468MBiR! BMSO): . 7 6.35 & 4

2H), 8. 55 E)H: 1H)(, 7.90 (m 2%6 ,8 H;l?%ﬁﬁmﬂg@wﬁlzi’7éi?jm6'éﬁ-63,’%%)Bé'ﬁ(,s’ 3H).
1H), 4.04 &s, 1H), 3.82 (m 1H), 3.00(s, 3H), 1.26 (d, 3H), 1.07 (d,

3H). WO 26pmpasod 2T/ EP2009/ 007247 -24 - The mixture of

R DY X TR N e L R—
R L T O S

nm Tenper at ure: Roomtenperature ro Rete
stereoisoner 1 (= exanple 2-SI-1) 13.1-16.0 nfnF stereoisoner 2 (=
exanple 2-Sl-2) Exanple 3 ‘QgLF

(RS)-S-(4-{4-{[(R)-2-Hydroxy-1, 2-di met hyd pgopyl ] oxy}-5- 15
(trifluoromethyppyrimdin-2-yfiam no}phe E) met hyl sul f oxi m de 3a)
Preparation of the internedi ates Cog 3.1.0920
(R) - 2- Met hyl - but ane- 2, 3-di ol HO

L

U1 \/©

F F )

F

0.97 ml of 4N solution of hydrogen chloride in dioxane was added to 1.40 g
(3.88 mmol) of 4-((1 R,2R)-2-benzyloxy—1-methyl-prop_oxy)—Z—chIoro-5-trif|uoromethy[-
10 pyrimidine and 1.20 g (4.51 mmol) (RS)-S-(4-aminophenyl)-S-methyl-N-
(trifluoroacetyl)sulfoximide in 19.0 ml acetonitrile and was then stirred for 6 hours at
80°C. After cooling, the mixture was diluted with ethyl acetate and washed with
saturated sodium hydrogencarbonate solution and saturated sodium chioride
solution, dried (Na»S0,), filtered and concentrated by evaporation. The residue
15  obtained was purified chromatographically (hexane / ethyl acetate 1 1). 1.76 g
(2.98 mmol, yield: 77%) of the product was obtained. |

"H-NMR (400 MHz, DMSOY): & = 10.66 (s, 1H), 8.60 (s, 1H), 8.02 (m, 2H), 7.93 (m,
2H), 7.21 (m, 5H), 5.46 (m, 1H), 4.57 (d, 1H), 4.46 (d, 1H), 3.72 (m, 1H), 3.68 (s, 3H),
20 1.31(d, 3H), 1.16 (d, 3H).

Compound 2.5
(RS)-S-(4-{[4-{[(1R,2R)-2-Hydroxy-1-methyl propylloxy}-5-(trifluoromethyl)
pyrimidin-2-yllamino}phenyl)-S-methyl-N-(trifl uoroacetyl)sulfoximide



OH A solution of 10.0 g (96.1 mmol) (R)-(+)-rrethy'| | actate in 20 m :
- THF was sl eMOy2G1iedselpwi se to 160 m (480.0 nmol ) of a@éf@%@&omzﬂ

3N sol ution of 25 nethyl magnesi um chloridgsin THF. The m xture was
first heated slowy to roomtenperature and then refluxed for 30

m nutes. After cooling, the m xture was added to a saturated ammoni um
chl oride solution and was extracted with ethyl Rcgtate (3x). WO
2010/ 046035PCT/ EP2009/ 007247 - 25 - The conbi ne gani ¢ phases were
filtered on a Whatman filter and concentrajegq evaporation. 4.5 g
(43.1 nmmol) of the raw product was obtai nedy’ andhwas used wit hout
further purification. 51H NVR (400 B« 8°= 4.21 (d, 1H), 3.93
(s, 1H), 3.29 (m 1H), 0.97 (m 9H). und 3. 2.

(R)-3-(2-Chl oro-5-iodo-pyri m di nd+yloXyy~ 2- met hyl - but an-2-o0l CI NLN
10 1.84 g (42.3 mml) of sodium hydride (55% was added in portions,
with stirring at 0C, to a solutig N4.40 g (42.3 mmol)
(R)-2-nmet hyl -butane-2,3-diol in 3ﬂ di ef hyl ﬁther and was stirred
for 10 minutes. It was stirred fo Theg~3"m nutes at room 15
tenperature and the m xture was the¢n added £o an ice-cool ed solution
of 9.68 g (35.2 mml) of 2,4-dic -5-1o0do-pyrimdine in 97 n
acetonitrile. The m xture was.stirfed for 4 hours at 40C and, after
cooling, .ice and saturated NaCl solution were added. It was then
extracted with ethyl acetate (3x). The conbi ned organi c phases were

dried (Na26@8)g philddigresh aﬁﬁlrc'éaﬂg?p@;) ﬁé@ﬁp%d %Q%ﬁlﬂfdpoeihﬁ%a@gﬁ@ﬁﬁﬁol) of
Ipir

obt ai ned 20 was purified chromat I ca exane

4:1). 4. 96(RSY-2445[4viib1 R, 2R )e3-thenzyhaxy pfl-rhéthy Joywes obt ai ned.
1o ra SstiErom R pyelidin’2-filatitio}shayifs metii-N-(iucroacetyoulfoximide in
5 35 ml ethanol and it was hydrogenated at normal pressure at room temperature. The
mixture was filtered and concentrated by evaporation. 1.40 g of the raw product was
obtained. '

'H-NMR (400 MHz, DMSO): § = 10.65 (s, 1H), 8.58 (s, 1H), 8.04 (m, 2H),‘7.93 (m,
2H), 5.28 (m, 1H), 4.86 (d, 1H), 3.83 (m, 1H), 3.70 (s, 3H), 1.26 (d, 3H), 1.07 (d, 3H).
10 '

2b) Preparation of the end product
1.92 g (13.89 mmol) of potassium carbonate was added to 1.39 g (2.78 mmol) (RS)- |
S-(4-{[4-{[(1R,2R)-2-hydroxy-1-methy! propyl]oxy}-5-(triﬂudromethyl) pyrimidin-2-

15 yllamino}phenyl)}-S-methyl-N-(trifluoroacetyl)sulfoximide in 60 ml methanol and stirred
for 1.5 hours at room temperature. It was diluted with saturated sodium chloride
solution and extracted with ethyl acetate (2x). The combined organic phases were
dried (Na,SO,), filtered and concentrated by evaporation. The residue was purified
chromatographically (DCM / EtOH 9:1). 862 mg (2.13 mmol: yield: 77%) of the

20  product was obtained.

"H-NMR (400 MHz, DMSO): 8 = 10.47 (s, 1H), 8.55 (s, 1H), 7.90 (m, 2H), 7.83 (m,
2H), 5.27 (m, 1H), 4.86 (d, 1H), 4.04 (s, 1H), 3.82 (m, 1H), 3.00 (s, 3H), 1.26 (d, 3H),
1.07 (d, 3H).

25



25ES: 343 (Cl+ ound 3. 3.
2- Chl or o- 48/[’@@} /%%%t hyl- 2- (tetrahydro-pyran-2-yl oxy) RE'DMP(200$§007247
i odopyri m dine WD 2010/ 046035PCT/ EP2009{ 297247 -26- 2.64 (2

nmol ) di hydropyran and 0.36 g (1.5 nmol) pyridiniumtosylate Were

added to a_solution of 4.96 g (14.5 mol)

(R -3-(2-c¢ Sr%'@fﬁdﬁéﬂ%‘:‘;ﬁ@mﬁ%ﬁrﬁ wes sepayatert into thetpiyre stereaisofrars byn

30 m DCM arbtivd frar 22 hours at roomtenperature. The m xture
was dilute Pﬁl’ E DC@?&%’% washed with saturated sodi um

hydrogencar bonate sol ution. The organic phase was dried (Na2SQ4),
filtered afblumncent rat edChitalpaRRCI5 D5OX20THE, r €si due obt ai ned was
purifiesl cBEiummseographi caHbyaf@pé%dgq hyl acetate 4:1). 5.50 ¢

(12.9 mol Byweel d: 89% oOfyek of di ast ereoners was
100bt ai nedpiglit NVR (400 ;%gép@gp}’lﬂf'“ 8.75 (s, 1H), 8.74 (s, 1H),
V 230

5.15 (m th)etecﬁmgl (m 2 m 2H), 3.30 (m 2H), 1.31 (m

30H). 15
2- Chl or o- 4- %ugédl met E%t ?té'ﬁ dro- pyran- 2-yl oxy) - pr opoxy] - 5-
trifludto toﬁf B din H] gt %Olaqmﬁfrﬁl(): exBMpeedlc1) i odi de,
0.41 g (7.03 nmmol ) of poth%ériﬁwﬂ)m'uwm%ola@menzwaexarr(pk assiepl ) of
(trifluoronethyp-trinethylsilane were added-at roomtenperature to a
solution of 1.00 g (2.34 nmol) of 2-chloro-4-[(R)-1,2-dinethyl-2-

(tetrahydr Exagpie32- yl oxy) - propoxy] -5-i odo-pyrimdine in 3.3 m NW
and 3.3 m THF. The mxture was stirred for 2 hours at 90C. After
cool i ng, il -{ (R~ ZaHdepxm1&dimaﬂwlmuwyum(y}+59rl de sol ution

22232‘2%2?@“9“ oA iR isnerdEstratadsuoxede.
2010/ 046035PCT/ EP2009/ 007247 - 27 -
W

@A

3a) Preparation of the intermediates
Compound 3.1.
20 {R)-2-Methyl-butane-2,3-diol

A OH
K

A solution of 10.0 g (96.1 mmol) (R)-(+)-methyl lactate in 20 ml THF was slowly
added dropwise to 160 ml (480.0 mmol} of an ice-cooled 3N solution of

25 methyimagnesium chloride in THF. The mixture was first heated slowly to room
temperature and then refluxed for 30 minutes. After cooling, the mixture was added

to a saturated ammonium chloride solution and was extracted with ethyl acetate (3x).



evaporation. The residue obtained was purified chromatographically

(hexane / WOVRO1®M6035 4:1). 0.53 g (1.43 mol; yield: 6
product was obt ai ned. © LHNIR (400 g, DIED): 8 - §aT/Bp20%i007247
1H)

1H), 5.32 (m 1H), 4.85 (m 1H), 3.68 (m , 3.30 (m 1H), 1.31
(m 15H). 3b) Preparation of the end product 200 ng (0.54 nmol) of

2- chl or 0- 4ThéRpmbiged brgetrity phdsds werefilisted opya Whaméeliter and concentrated by
propoxy]-5-trif Iﬁforoggt h(yl -Eﬁ{?én}]dl ne and 87 (0.33 mmol) of

(RS) - S- ( 4- SYRPYRNARHad/fhe: lhof the raw pradust was eblained fand wagdised

5 m et hangithwaf farthet plifkdtigh, 6 hours at 70C. The mixture was

evaporated to dryness in a rotary evaporator and the residue was

taken up in 11.6 m. 373 ng (2. 70 mol ) of potassium carbonate was

added to t Hé-NMRUMDOMIdDMSONRS =s4.211(Ed1EHRr3.93 Fs, hosy 8.2 (O, 0.97 (m,

tenperaturegH)lt was diluted with saturated sodi um chl ori de 'solUtion
and was extracted with ethyl acetate 15 (2x). The conbi ned organic
phases were dried (Na2SO4), filtered and concentrated by evaporation.
The resi duGonsgownd 3fd.ed by HPLC. 31 ng (0.07 mmol; yield: 14% of

t he produc tai ned. , Col um: E] uent A 20Eluent B: G adient: 25
Fl ow. Det e@?)\ui\@' ?%%‘Sa’PHP&WﬂU'd'RSLVHﬁ@)@I@es%VHWﬁBGZﬁIn H20 / 0.1%
HCOOH Acetonitrile O m n70%A 3098 1.@p m n70%A 3098 7.50 m n40%A 6098
7.52 m nl1%A999%8 10. 00 m nl%A999%8 )\
N~ SN

L‘(‘LO /:7<0H

1.84 g (42.3 mmol) of sodium hydride (55%) was added in portions, with stirring at
0°C,toa sol.uticjn of 4.40 g {42.3 mmol) (R)-2-methyl-butane-2,3-diol in 83 ml diethyi
ether and was stirred for 10 minutes. It was stirred for a further 3 minutes at room
15 temperature and the mixture was then added to an ice-cooled solution of 9.68 g
+ {35.2 mmol) of 2,4-dichloro-5-iodo-pyrimidine in 97 ml acetonitrile. The mixture was
stirred for 4 hours at 40°C and, after cooling, ice and saturated NaCl solution were
added. It was then extracted with ethyl acetate (3x). The combined organic phases
were dried (NapS0,), filtered and concentrated by evaporation. The residue obtained
20 was purified chromatographically (hexane / ethyl acetate 4:1). 4.96 g (14.5 mmol;
yield: 41%) of the product was obtained.

(]

10

TH-NMR (400 MHz, DMSO): 6 = 8.73 (s, 1H), 4.96 (q, 1H), 4.62 (s, 1H), 1.21 (d, 3H),
- 1.13 (s, 6H).
25 ES: 343 (Cl+).

Compound 3.3.
2-Chloro-4-[(R)-1,2-dimethyl-2-(tetrahydro-pyran-z-yloxy)-propoxy]-s-iodo-
pyrimidine



50.0 nL/m n DAD scan range 210-400 nm WMs ESI+, ESI-, scan range

160- 1000 mORID1CIOHAMAR (400 MHz, DMSO): 8 = 10.48 (s, 1%0ﬁ5%®4007247
1H), 7.90 (m 2H), 7.83 (m 2H), 5.13 (q,o¢H), 4.67 (s, 1H), 4 )

1H), 3.01 (s, 3H), 1.28 (d, 3H), 1.12 (m ©6H). 35 Preparation of the
compounds of general formula (I'b) (4-N derivatives) The conpounds
according to the invention can be epared by a nethod that is
characterized by the follow ng steps: WO .

2010/ 046035PCT/ EP2009/ 007247 -2&~ SN _ €lvd)(1Vvc) 1)1) Direct

i mnation of the sulfoxide of foflnuLa (1Yc) to aprotected

sul foxi mne of fornmula (IVa). (I (Mg I'm nation of the
sul foxi de of fornula (lye) to an upprotect/eds syl foxi mne of formla
(1'vb) and subsequent introduction Of the protec group to a

conmpound of forrmula (IVa). 00 NH 110 N\\//\\ /] &4S...,

2.64 ml (29.0 mmol) dihydropyran and 0.36 g (1.5 mmol) pyridinium tosylate were
added to a solution of 4.96 g (14.5 mmol) (R)-3-(2-chloro-5-iodo-pyrimidin-4-yloxy)-2-
5 methyl-butan-2-ol in 30 ml DCM and stirred for 22 hours at room temperature. The

mixture was diluted with DCM and washed with saturated sodium hydrogencarbonate
solfution. The organic phase was dried (Na;SQOy), ﬁlteréd and concentrated by
evaporation. The residue obtained was purified chromatographically (hexane / ethyl
acetate 4:1). 5.50 g (12.9 mmol; yield: 89%) of the mixture of diastereomers was

10 obtained.

'H-NMR (400 MHz, DMSOY): § = 8.75 (s, 1H), 8.74 (s, 1H), 5.15 (m, 2H), 4.91 (m, 2H)
3.70 (m, 2H), 3.30 (m, 2H), 1.31 (m, 30H).

15 Compound 3.4.
2-Ch|oro-4-[(R)-1,2-dimethyl-2-(tetrahy_dro-pyran-2-yloxy)-propoxy]-5-
trifluoromethyl-pyrimidine

Cl
A
l
o 0
i O/X U
F F

F

20 1.61 g (8.44 mmol) of copper(l) iodide, 0.41 g (7.03 mmol} of potassium fluoride and
1.04 ml (7.03 mmol) of (triflucromethyl)-trimethylsilane were added at room
temperature to a solution of 1.00 g (2.34 mmol) of 2-chloro-4-[(R)-1 ,2-dimethyl-2-
(tetrahydro-pyran-2-yloxy)-propoxyl-5-iodo-pyrimidine in 3.3 ml NMP and 3.3 mi THF.
The mixture was stirred for 2 hours at 90°C. After cooling, the mixture was added to

25 dilute sodium chloride solution and was extracted with ethyl acetate (3x). The
combined organic phases were dried (Na,SQy), filtered and concentrated by



R4S. . . .. 4 RISR "N I _ (I'Vb)(lVa) c) Reduction of the conmpound of

formul a (1 Ve a010048080und of fornula (IV) WO  PCT/EP2009/007247
2010/ 046035PCT/ EP2009/ 007247 -29 - (VI b)opy reaction wt ﬁ an a% r?g

of formula (Via) with formation of an infternmediate of fornula (Vb).
Il H2N}...x.0H CCR2 R3 NN (Via) Cl.  FFFFFF (VI b)(Vb)(Vc) e)

Coupl i ng oevaperationpDhe dssidde dbtaMédawayplirified chioatbgrdpeally (hexane / ethyl

i i I i b).
| ntermed agget%{e II:O1r).nH.5% g( %1'.4% mmol; yield: 61%) of the product was obtained.

"H-NMR (400 MHz, DMSO): &= 8.84 (s, 1H), 5.32 (m, 1H), 4.85 (m, 1H), 3.68 (m,
s 1H), 3.30 (m, 1H), 1.31 (m, 15H).

3b} Preparation of the end product
200 mg (0.54 mmol) of 2-chloro-4-{(R)-1 .2-dimethyl-2-(tetrahydro-pyran-2-yloxy)-
propoxy]-5-trifluoromethyl-pyrimidine and 87 mg (0.33 mmol} of (RS)-S-(4-

10 aminophenyl)-S-methy!-N-(trifluoroacetyl)sulfoximide in 5 ml ethanol were stirred for 6
hours at 70°C. The mixture was evaporated to dryness in a rotary evaporator and the
residue was taken up in 11.6 ml. 373 mg (2.70 mmol) of potassium carbonate was
added to the solution and it was stirred for 1.5 hours at room temperature. It was
diluted with saturated sodium chloride solution and was extracted with ethyl acetate

15 (2x). The combined organic phases were dried (NapS0,), filtered and concentrated
by evaporation. The residue was purified by HPLC. 31 mg (0.07 'mmol; yield: 14%) of
the product was obtained. ' |

Column: XBridge C18 5u 100x30 mm
Eluent A: H.0/0.1% HCOOH

20 EluentB: Acetonitrile :
Gradient; 0 min 70%A  30%B

1.00 min 70%A  30%B
7.50 min 40%A  60%B
7.52 min 1%A 99%B
25 10.00 min 1%A 98%B
Flow: 50.0 mL/min
Detection: DAD scan range 210-400 nm;
MS ESI+, ESI-, scan range 160-1000 m/z
Temperature: RT
30
'H-NMR (400 MHz, DMSO): § = 10.48 (s, 1H), 8.56 (s, 1H), 7.90 (m, 2H), 7.83 (m,
2H), 5.13 (q, 1H), 4.67 (s, 1H), 4.06 (s, 1H), 3.01 (s, 3H), 1.28 (d, 3H), 1.12 (m, 6H).

35 Preparation of the compounds of general formula (Ib) {(4-N derivatives)

The compounds according to the invention can be prépared by a method that is-

characterized by the following steps:

a) Oxidation of a compound of formula (IVd) to the sulfoxide of formula (IVe).



(Vb) (1V) (11&12f% Cl eavage of the protective group on the sulfoximne
with for matVeR@T0/048935 FE WO 2010/ 046035PCT/ EP2009/ 007 247CF/EBRG09/007247
(0. Steps a)-c) These steps are idemnt28al to steps a)-d) for the
preparation of conpounds according 5to general formula (la). Step d)
Reaction of 2,4-dichloro-5-trifluoronethyl-pyrimdine (VIIb) with an

amne of fornula (Via) provides a m xture of products (Vb) %ﬁd (Vve).
The desired product (Vb) ;a\ Separated e.g. chro togréphi cally
(see e.g.: (a) J. Bryant [¢ ., VB 2004/ 048343). Step K R4
2-chloro-pyrimdine ®f fg 34 (Vb) can_bhe geacted w ani I i ne of
formula (I1V) to an intHrned¥ate of fornula (Iib)o e e g (a) J.
Bryant et al., WO 20042948343). 15Step f) Ceavagg of the
trifluoroaceto group o

th‘f[\ﬁié' foximne (lib) provicdes W@ conmpound
of formula (Ib). The techni'qué descri bed using potassi Lfm arbonate in

met halnol ab1)r Birert ievipatien of thei sulfesidecsfdbiriula(IVEltbe pretedtdd Sulf@dmine of
Exanpl e 4

(RS) - S Oycl opfBPWa 8Vada 44 (1R 2R) - 2- hydr oxy- 1- et hyl propy! | ani no}
-5-(trifluoromethyl)pyrimdin-2-yl]an no}phenyl)sul foxinde 0O NH VeHN

25 4a) Preparation of the internedi ates Conpound 4.1 AgLF
‘ o _
o, N
g\ . N
Ox. . -
Q-,i, o,\¢Iil+
@) (lVC) o (|Va)
5 or

b2} Imination of the sulfoxide of formula (IVe) to an unprotected sulfoximine of

formula (IVb) and subsequent introduction of the protective group to a bompound ‘
of formula (IVa).

F F

0 O, NH :
1l \\S// O\\ //N‘QL
S \R4 S\R4 0
Oxy* Oxy Oy, +
N

N

l_
(tve) 0" (vb) & va)
i0 ’

c) Reduction of the compound of formula (IVa) to a compound of formula (IV)

(Iva) (IV)

15 d) Functionalization of the 4—pdsition of 2,4-dichloro—s-tﬁﬂuoromethy!—pyrimidine



(2R, 3R)-3-(2-Chl oro-5-trifluoronethyl-pyrimdin-4-yl am no) - but an- 2- ol
WO 2010/ 04 903D/ GFsp¥s0/ 007247 - 31 - 72.2 m (520.71
triethylam ne was added dropwi se at 0C t_ 9‘3 g (260. 35%?/55%%009/007247
2, 4-di chl oro-5-trifl uoronethyl - pyrinidi née and 32 7 g (260.35 nnnol) 5
(2R, 3R) - 3- am no- but an- 2- ol hydrochloride in 1035 m acetonitrile. The
m xture was he¥AIBY by readtionavie ah@miné@fraﬁmléwﬁgm%ﬁnaﬂa’?oﬁhﬁt“re
was added to sem concentrated sodi um chloride sofution and was
extract ed wi t Hntermgiate et rauleb). The conbi ned organi ¢ phases were
dried (Na2SO4), filtered and goncentrat ed by evaporation. The residue
that remained was purified cheomat ographically (hexane / 10 ethyl
acetate 0-100% . 18.6 ¢ (6|82N9'7\(n%'l; y| eld: 27% of the produc? was
obt ai ned. 1H NWVR (400 MHz, DMBD)R® 5 = 8.8B(s, 1H), 6.71 (d, Hp,,HNQHoo

RES

(d, 1H), 4.08 (m : 371(malH) 11 (d, 3H, 1.01 (d, 2
The preparation Y ( )\ /SL
(RS) - 8- (4-am nop Ieny -S-cycl opropyl - N|tr|fl uds oacetyl#sul |oxi

was descri bed as oghd 1.4. 4b) Prep lnn’\@{'mf'he end b
0.21 m of 4N solut]ion of hydrogen chlorijde HR*drdxane was agided to
250 ng 20 (0. 86 g Of

(RS)-S-(4-am nophemfyl) S—cycl opr opyl - l\t(

de

rifluoroacetyl)su}ff xitni de

and 231 rrg (0.86 Sg

(2R, 3R) - 3- (2-chl or &¥®R) ri f| uor orret hyl - pyri{Mbdli n- 4- {(Vc)

yl am no)-butan-2-ol in 3.75 m acetonitrile and then stirred for 3.5
hour s 60C. The m xture was evaporated to dryness. 18.4 nl net hanol

and 590 ng (4.28 mml)) of potassium carbonate were added and it was
stirred f o) oG@Uhlb’lﬂo dhercomp@hdserfiemaniar¥Wb) khd (B tdithelireermiédite of
sat ur at ed sodlfu |ﬂyl de solution and was extracted with ethyl
acetate (2x). &I f ned organi c phases were dried (Na2SO4),
filtered and concentrat ed by evaporation. The residue that gegni ned

was purified chromat ographically (DCM/ I\/EOH 4:1). 242 ny ( g mol ;
yield: 65% of the product was obtaimegd.

2010/ 046035PCT/ EP2009/ 007247 -32 - 1 (400 VHz, DIVBQ%:d< 10. 04
(s, 1H), 8.2% (s, 1H), 7.91 (m o2 7.74 (m 2H), , 5.07
(d, 1H), 4, m 1H), 3.97 %S'H) .77 (m 1H), (m 1H) 1.19
(d, 3H), 1}j05 my’ 4H2[ 0. 86 ¢ : 430 (Eﬂt).

F F
F

(Vb) (v) (1b)

f) Cleavage of the protective group on the sulfoximine with formation of (Ib).

N[ N R’ NI N 1
AN AN OH A AOH
N7 N
F F
L FoLF
10 (iib) _ (Ib)

where the substituents R, R?, R®and R* have the meanings given in general formula



5 The m xture of diastereoners was separated into the pure

st er eoi sonw'@ J oposgEgat i ve HPLC:  Col um: Chi ral pak 1A 5p
i o Eluents : Hexane / 2-propanol 50:50 Buf . Hexane/ 0. 1%@%%&007247

Fl ow. 15. 0 nnUm n Detector: W 254 nm Tenpe ature Room terrperature

i SRetention tine:5.9-6.6 mn; stereoisoner 1 (= exanple 4-SI-1)
7.1-8.8 m(l). stereoisoner 2 (:_ exanpl e 4-SI-2) Exanple 5 _
(RS) - S-Cycl opropyl - S (4-{(4-{[(R) - 2- hydroxy-1, 2-di met hyl propyl ] am nol
20 -5-(trifluoronethyppyrimdin-2-yl]am no}phenyl)sulfoximde CI NH V

OH 5a) Pre of the internediates Conpound 5.1
(R)-g)(ztcﬁgﬁég&trlfl uor onet hyl - pyri m di n- 4-yl am no) - 2- et hyl - but an
-2-ol 25 Thes@sfeps 4r85doFioant) steps a?ﬂéfé’riﬂ@‘sd?@%é’raﬁﬁﬁ %Y'c:?mﬂ)to@lﬂdg “dcording

was added Wi se to a sol ution of
2, 4- di chl o&bg ral forueiabial-hyl - pyrimidine in 139 n

Step d)

Reaction of 2,4-dichloro-5-trifluoromethyl-pyrimidine (VlIb) with an amine of formula

(Vla) provides a mixture of products (Vb) and (Vc). The desired product (Vb) can be
10 separated e.g. chromatographlcally (see e.g.: (a) J. Bryant et al., WO 2004/048343).

Step e)

A 2-chloro-pyrimidine of formula (Vb) can be reacted with an aniline of formula (IV) to

an intermediate of formula (lb) (see e.g.: (a) J. Bryant et al., WO 2004/048343).

15 Stepf)

' Cleavage of the triflucroaceto group on the sulfoximine (Itb) provides the compound
of formula (Ib). The technique described using potassium carbonate in methanol at
room temperature is especially suitable for this.

20 Example 4
(R8)-S-Cyclopropyl-S-(4-{[4-{[(1R,2R)-2-hydroxy-1 -methylpropylJamino}
-5-(trifl uoromethyl)pyrimidin-2-y|]amino}phenyl)suIfoximide

\\//
N N z
L /.\/OH
e )

25 4a) Preparation of the intermediates
Compound 4.1

(2R,3R)-3-(2-Chloro-5-triﬂuoromethyl-pyrimidin-4-ylamino)-but_an-2-ol



WD 2010/ 046035PCT/ EP2009/ 007247 - 33 - acetonitrile. 9.7 m (70.1

mol ) tri et 20M0/646635 now added dropwi se at 0C and the PETAHENES007247
heated slowy overnight to roomtenperatuge- It was stirred for a

further 2 days at roomtenperature. The m xture was added to

sem concentrated sodi um chl oride solution and was extracted with

ethyl acetate (2x). The conbi ned organic 5 phases were dried

(Na2SO™4), filtered and concentrated by, evaporation. The residue that

remai ned was purified by preparative LC. 3.0 g (10.65 mmol ; vyield:

30% of the product was obtained. Cg : XBri dge C18 5p 150x20 mm 10
El uent A: FI20 /0.2% NH3 El uent B: Acélt onit ri fe G adient: 70%A+3098(2' )
30->60%B(10' ) 60->99%B(0.1) FI ow: 50. frect or : DAD (200- 400

nm TAC, Ms-ESI+ (160-1000 mz) TIC 1% Tethperature: Roomtenperature
Retention tinme:5.6-6.4 nin 1H—N|\/R( Mz, DVBO): 8 = 8.42 (s, 1H),
6.52 (d, 1H), 5.01 (s, 1H, 4.10 (m E‘LH) 1.11 (m 9H) 20 The

(i1 uor oaze g1 TR0 T2 B Ele ihsca sl &dRbinar oruto 8.5 o

Pr epar at i o(267.38 memel)bf 2 DdictlordS-if f
P parat 'E‘;ﬁ?ﬁg:ga”e DT odishlors .0 r%rcsme@gl M.megmg hRa 3917 §Y96638 mmol)

( Rg) -S- {4 reAfine- QUt%FtZ'@bhb@prhhﬂdBrm 1036 molanetgnilritel| Theximikides was
388
?E) 3-( ngHFor o-%@W (%\]ferm’ght 9 LM B:S'fPF?ﬁaHfrﬁATW e wasadded to

but an- 2- ol sem;cﬁnrmemramﬁammmroﬁlmcvew@blatmrﬁ éﬂd via@,reﬂra%téﬂﬂwrtﬁ eyl H¥etate (2x).
The m xtur rat ed to dryness. 29.4 nml net hanol g
(6. 84 mol ‘;‘h P[Hﬁ%PB%%WQE%dm Nazfi2q), fiiated anﬂmnsentrate;u by

f h
sodi 3%ech?§??%%’a§§m e RRIATE HEf rorbeirkiwes R o heiBlrabPicafly povane /
The cohbi nethybagetate OptiASE)s 164 g (618. QEMM%W)ZT%D bf Bestoanet was Obtalned

concentrated by evaporation. 600 ng (1.3 t he raw prod uc
was obtai ned. 35 1H NWR 400 VHz, DMB0) = 10 08 (s, 1H), 8.30 (s,

7 8 ot e oty o203 e ol o i 494, 0

3H) .

15 The preparation of (RS)-S-(4-aminophenyl)-S-cyclopropyl-N-
(trifluoroacetyl)sulfoximide was described as Compound 1.4.

4b) Preparation of the end product
0.21 ml of 4N solution of hydrogen chloride in dioxane was added to 250 mg

20 (0.86 mmol) of (RS)-S-(4-aminophenyl)-S-cyCIopropyI-N-(trifIuoroacetyl)sulfoximide
and 231 mg (0.86 mmol) of (2R, 3R)-3-(2-chloro-5-triflucromethyl-pyrimidin-4-
ylamino)-butan-2-ol in 3.75 ml acetonitrile and then stirred for 3.5 hours at 60°C. The
mixture was evaporated to dryness. 18.4 ml methanol énd 590 mg (4.28 mmol) of
potassium carbonate were added and it was stirred for one hour at room

25  temperature. It was diluted with saturated sodium chloride solution and was extracted
with ethyl acetate (2x). The combined organic phases were dried (NazS0y), filtered
and concenfrated by evaporation. The residue that remained was purified
chromatographically (DCM / MeOH 4:1). 242 mg (0.56 mmot: yield: 65%) of the
product was obtained.

30



M5: 444 (ESI+). WD 2010/ 046035PCT/ EP2009/ 007247 -34 - The mixture of

di ast er eongye 2WD/ofgdRt ed into the pure stereoi soners by,

preparative HPLC: Col um: Chiral pak AD-H 5p,250x20 nmm El ue)rEJ T/%pé)r%owz”
| 2-propanol 60:40 Buffer:Hexane/ 0.1% Fl ow: 20.0 nL/mn

Det ect or UV 280 nm Tenper ature: Room tenperature 10 Retention

I e e n Tl
(RS) - S- Et hy ) 4%( vl F%aﬁdﬁ;{ §3n9e7t F}SYI1[|)_Ir)b%37I7I(5}h1|j|'9}2%6(m 1H),
-5-(triflu % r|md| am O}phenyl)sulfommde NH 6a)
Preparatlon of n¥errred| ates Conmpound 6.1 20 _

1- Et hyl sul fany1- 4- mtrobenzene 16.56 g (106. 72 mmol) of

4-nitrothi &Rhenol was added, while cooling with water, to a 25
sol ution of Ng Mixtyse of diasterenmsirs wascaparaigdrioici the pure sEoeoisomensby|

and it was 5 mnutes at roomtenperature. Then, while
cooling w Pﬁéﬂarr%@% HeL 3 m (106.79 nmol) of m;t hyl i odi de was added
and the m xture was stl rred overni ght at
Column: Chiralpak IA 5 250x20 mm
10  Eluents : ' Hexane / 2-propanol 50:50
Buffer: Hexane/ 0.1% DEA
- Flow: 15.0 mL/min
Detector: UV 254 nm
Temperature: Room temperature

15 Retention time: 5.9-6.6 min; stereoisomer 1 (= example 4-SI-1)
7.1-8.8 min; stereoisomer 2 (= example 4-SI-2)
Example 5
(RS)-S- CycloprOpyl-S ~(4-{[4-{[(R)-2-hydroxy-1 2-d|methylpropyl]am|no}
20 =B (trlﬂuoromethyl)pyrlm|dm-2-yl]ammo}phenyl)suIfoxlmlde

sz“”w

N\N

l o OH
N
K

FIF
F

5a) Preparation of the intermediates
Compound 5.1
(R)-3-(2-ChIoro-5-trifluoromethyl-pyrimidin-4-y|amino)-2-methyl-butah-2-ol

A

N

Z A _OH
N
X

F F
25 F

3.6 g (35.03 mmol) of (R)-3-amino-2-methyl-butan-2-ol was added dropwisé toa
solution of 7.6 g (35.03 mmol) of 2,4-dichloro-5-triflucromethyl-pyrimidine in 139 ml



WO 2010/ 046035PCT/ EP2009/ 007247 -35 - roomtenperature. The m xture

was added wWwosmtargdarsssodi um chl oride sol ution and was e

with ethyl acetate (2x). The conbi ned or I c phases \/\/ere>¢I(§fr-I6IE 09/007247
(Na2SsO™4), filtered and concentrated by evaporation. Then it was

di ssolved in DCM and filtered again and evaporated to dryness. 16.86

%N(B 8)2 og r_raodetbnafllet By mawcm mﬁmdl)(tﬁeth?@nﬂﬁé wa%er%w éhbé%réﬁmge M;l%_)‘;c and the
| o Conpounﬂ‘"gu'ie I"RS)I“"‘;%@ ﬁIQW;%PY&FﬂIQImtmI'Q% b@ﬁ@emurelﬁ \M%Sh‘rgac[ foréaifurther

I f I I f 16.86 92.0
ol ) of 12crpiet o O Fallfe THEBR e bkl fo St ppBataiiadtum
vvas stl rrethbnde]sOIu’monLamtwas exivactet] avithesthyLadatat &I 2I31e4€orﬁbih%% &anic

of pe so that the tenperatire

d d t
G ot caaetpeert ied Tiadtos. tsted anelcamcpoiraied i exapasation amresidue

t hen addedihaprdfaficd wad ?ﬂyl ) - L&E
wat er and 100 g sodi umtEIIgi&I ?IQIII(; penﬁ%&ﬁggﬂ Pt ng%'gmo?a%?@dbaﬁ) of
wi t h DCM ( the)protibet wasbbtadioedir gani ¢ phases were dried (Na2sO4) ,

filtered and concentrated by evapor ation. The residue obtained was

recrystallj Eﬁmfrom et hy tate /_ hexane. 12.49 g (62.69 mol;
yi el d: 689 r oduck 68 A ER0Xx205MIMH- NVR (400 MHz, DVBO): 8
= 8. 35{m 88(m 2 zOGDZ%NIrh 1H), 2.84(m 1H), 0.99 (tr, 3H).

Conpound GEIBI R5)- S- Et hylAggtoditrite t r ophenyl ) sul f oxi mi de WO
2010/ 046036RelierP2009/ 007711?/8A+36%B(2$00€>80%B(1 o) W-B‘BQ%E(Q)SI@F) was
added car eflolty, on an i &9.0atldmiho 6.00 g (30.12 mol) of

(RS) - 1- et hpkaskdrt ny1- 4- ninADRL0E20E- anI W—\C wpslers|al 9%-4063%%%66 14

mol ) of SPginpBtagidie WasR ffém gFfld |y, In portions an
stirring, Réfén%ohgﬁé“ Xt U B.gMpsnif hen eat ed to 45C. After 6 hours the
m xture was cooled to roomterrperature and carefully poured onto ice.

The m xture was al kali zed wi th sodi um hydrogencarbonate and was

tracted M-NMR t ) |
oI ) 23, MAMRUAD oS OUBCIZ - 205 OGS T ORERSES 496m, 1)

20
The preparation of (RS)-S-(4-aminophenyl)-S-cyclopropyl-N-

(trifiuoroacetyl)sulfoximide was described as Compound 1.4.

5b) Preparation of the end product

25 0.34 ml of 4N solution of hydrogen chioride in dioxane was added to 400 mg
(1.37 mmol) (RS)-S-(4-aminophenyl)'-S~cyclopropyl-N-(trifIuoroacetyi)suIfoximide and
388 mg (1.37 mmol) (R)—3-(2-ch[oro-5-trifluoromethyl-pyrimidin—4-ylamino)—2-methyl-
butan-2-ol in 6.0 ml acetonitrile and stirred for 3.5 hours at 60°C. The mixture was
evaporated to dryness. 29.4 m! methanol and 950 mg (6.84 mmol) of potassium

30 carbonate were added and it was stirred for one hour at room temperature. It \Ivas
diluted with saturated sodium chloride solution and was extracted with ethyl acetate
(2x). The combined organic phases were dried (Na2S0y), filtered and concentrated
by evaporation. 600 mg (1.35 mmol) of the raw product was obtained.

35 "H-NMR (400 MHz, DMSO): 8 = 10.08 (s, 1H), 8.30 (s, 1H), 7.94 (m, 2H), 7.80 (m,
2H), 6.07 (d, 1H), 4.95 (s, 1H), 4.16 (m, 1H), 4.02 (s, 1H), 2.62 (m, 1H), 1.20 (m, 6H),
1.10 (m, 4H), 0.89 (m, 3H).
MS: 444 (ESI+).



(26.79 mol ; yield: 89% of the product was obtained. 10 1H NWVR (400
MHz, DVSO)WG® 2618/B603% 2H), 8.09 (m 2H), 4.56 (s, 1H), Potho '
2H), 1.04 (tr, 3H). Conpound 6.4 -34 . PETIE 9/007247
15(RS) - S-Et hyl - S(4-ni trophenyl)-N-(trifl uoroacetyl )sul foxi m de F

4.53 mM (32.04 mml) of trifluoroacetic anhydride was added dropw se,
with ice cbbeimygiure of diastdrabimens ohisseparated 2o The %teremsomers b
(RS)-S-eth I-S—éL|t ﬁ@bhbophenyl)sulfom m de and 4.07 ml P,)
triethyla r?é)air IV DCM The 20 m xture was stirred for a further

3 hours on the ice bath, wherein the tenperature rose to approx. 10C

It was diluted with DCM and washed wi th sem concentrated sodi um

chl ori de sePlmmn. The orGhirdlpalpARsH Spp25®A0atin{ Na2SO4), filtered and
concent¥ ateliebys evapor at i Hexar® /12Zpwparel 88:40mol ) of the product was

obt ai ned. BoffékNVR (400 N&ExanalVB0)% [§Eﬁ 8.52 (m 2H), 8.22 (m 2H),

3.99 (m 2Fpw:1.16 (tr, Bz(ﬁgn@ﬁ:mund .5 WO

2010/ 0460358btdP2009/ 00

(RS) - S‘(43$‘&'n &P ayvl) - S e‘ﬁﬁg%ﬁ% uoroacetyl)sul foxinde F F H2N
88.5 fr hl d 10%
hydr oginol gr i %éaﬁ}:ll twi/a('{"sogd rﬁ%re Pix S?e(?’lﬁlgleaggpﬁsol ution
of 4.05 g (13.05 mmol) ( |Sf%fe(°2§°mef2 = example 5-51-2)

nitrophenyl)-N-(trifl uoroacetyl ysulfoximde in 191 m THF. T_he
mxture was stirred for 3.5 hours at roomtenperature, diluted wth
et hyl acetEX@amplRi6t hen washed with seni concentrated sodi um chloride

| uti d (Na2so4), fil d and
concent r at BRI ES AN TR RIEhyaras Armpideromelamnaict was
obt ai ngd. -5-(triﬂuoromethyl)pyrimidin-z-yl]amlno}phenyl)su!fox:mde

\\//

HN/©’ )

N Y

|/ /\/OH

6a) Preparation of the intermediates
Compound 6.1
20 1-Ethylsulfanyl-4-nitrobenzene

16.56 g (106.72 mmol) of 4-nitrothiophenol was added, while cooling with water, to a
25 solution of 4.27 g (106.76 mmol) sodium hydroxide in 320 ml ethanol and it was

stirred for 15 minutes at room temperature. Then, while cooling with water, 8.63 m|

(106.79 mmol) of ethyl iodide was added and the mixture was stirred overnight at



10 1H NVR (400 MHz, DMBO): 8 = 7.48 (nn, 2H), 6.68 (m 2H), 3.64 (m

2 1. 06 (Wo,2@td/046035 The prepar atlon of PCT/ /007247
(IZ_DR,3R) 3-(2-chloro-5-trifluoronethyl - P:g d|n4ylam|no) -[)E[ nolqsg
rep

2-ol was described as Conmpound 4.1. 6hb) aration of the end
product 0.36 m of 4N solution of hydrogen chloride in di oxane was

added to 4&®omgeme('étuﬂe3 'Ifhmln)xture was added to saturated sodlum chior; dl e soAution and
(RS) - S- (4-anni nophenyl )-S-e N-&trlfluoroacet(}/ sul foxim
385 ny (1. ¥esminacte w1th ethyl acetate 2x). The combine organic phases were dried

0 Seaof Motebiard ciicBRE e P Yaptigli merabWa s i bom
was evapor anddiltececdiagainsmd ehpdrated e dhanss. 46866PRT2 (ﬁ’m&@ of i Faw
of pot assi umq?Hprbonat were added, and it was stirred for 1 hour at

r oom t enpePHIqHGE WasoRjalieds i uted with saturated sodium chloride
solution and was extracted with ethyl acetate (2x). The conbi ned
organi c phases were dried (Na2SO4), filtered and concentrated by

evapor at i olH-NMIR (490(MH2 1IDMBO): 5ot 8 (s, W)pm@@ﬁ 6. 1.31 (tr,
1H NVR (408HyHz, DMSO): 8 = 10.10 (s, 1H) ZIH)S 7%6 ('m

2H), 7.78 (m 302H), 6.10 (d, 1H), 5.11 (d, 1H) 419(m 1H), 4.00
(s, 1H), 3.82 (m 1H), 3.07 (q, 2H), 1.24 (d, 3H), 1.06 (m 6H. M
418 (ESI' +) COFNEOIMIdMe of diastereoners was separated into the pure

stereoi so 1 46035PCT/ EP2009/ 007247 - 38 - preparative
HPLC: Col Hﬁ%é) %QW%‘%PT‘AJ TWrObENERNRY Det ector: Tenperat ure:
Retention tinme: 10 Chiral pak AD-H 5p 250x20 mm

15 428 mg (2.64 mmol) of iron(lll} chloride was added to a mixture of 16.86 g
(92.02 mmol) of 1-ethylsulfanyl-4-nitrobenzene in 75 ml acetonitrile and it was stirred
for 10 minutes at room temperature. Then 22.44 g (98.44 mmol) of periodic acid was
added in portions, so that the temperature did not exceed 30°C. The mixture was
stirred for 50 minutes and was then added, with stirring, to a mixture of 170 ml DCM,

20 500 mi ice water and 100 g sodium thiosulfate pentahydrate. It was extracted with
DCM (2x). The combined organic phases were dried (Na,SO,), filtered and
concentrated by evaporation. The residue obtained was recrystallized from ethyl
acetate / hexane. 12.49 g (62.69 mmoi; yield: 68%) of the product was obtained,

25 "H-NMR (400 MHz, DMSOY): & = 8.35 (m, 2H), 7.88 (m, 2H), 3.12 (m, 1H), 2.84 (m,
1H), 0.99 (tr, 3H).

Compound 6.3
(RS)-8-Ethyl-S-(4-nitrophenyl)sulfoximide



Hexane / 2- o&anol 60: 40 Hexane/ 0.1% DEA 20.0 nmUmin WY 280 nm Room
“tenperatur 35 stereoi soner 1 (= exanple 6-SI-1PCHEFRRM/007247
m n; stereoisonmer 2 (= exanple 6-SI-2) BE@nple 7
(RS)-S-Ethyl -S-(4-([44[ (R) - 2- hydroxy-1, 2-di methyl propyl]ami no}
-5-(trifluoronethyl)pyrimdin-2-yl]am no}phenyl sul foximde 0 NH 15
7a) Preparation of the internediates The pre tion of
(RS) - S-(4-am nophenyl)-S-ethyl -N-(trifl \TI ) sul f oxi m de was

n

descri bed as Conpound 6. 5. The pre i on| of
(R)-3-(2-chloro-5-trifluoronethyl - p§’|¢|N - 4-yl am no) - 2- met hyl 20
but an- 2-ol was descri bed as Conpound .1. 7b) Preparation of the end
product 0.36 m of 4N solution of hydrogen chloride in dioxane was

added to 400.5vl 6ﬂo|éa % SO was added
(RS) - S-(4- &3 nophenyl) - S- et hyl ) gt ri fe u%arrgglél I 215 ?%?(tlhmt%g %9 nd
25405 ngy (BUB2 me 051(RS) 1-ethylsul :nyl-4-n|trobenzene Then, under argon, 2.35 g

Enlei? : il(guf rrﬁnbﬁ %%gawg%gﬁmﬁog c:'léneép ?nglfl ;gg?%;@ﬁ apd yvithosfirging; and

60C. The nihetmmtumaﬁasﬂﬁm)h@ét@d t6 456CYARESH haﬁ
mg (5.70 n@,[r)n;gq of potassi um carbonate were rsoth@ &ﬁ%@&g&s& gd%ﬁ?‘oom
o

for one h rapge Andesasetudy woared QntﬂagedThem‘mdum whs silltalized with sodium

sodi um chl d tate )

(20 he. arBAeAGirbhat: %‘% WEE R EHUR etV RedaBipd e esmbhaorganic

concent r at phises were dried (Na>SQy), filtered and concentrated by evaporation. 5.74 g
(26.79 mmol; yield: 89%) of the product was obtained.

10

1
H-NMR (400 MHz, DMSO): & = 8.37 (m, 2H), 8.09 (m, 2H), 4.56 (s, 1H), 3.18
2H}, 1.04 (tr, 3H). ) ( ) (s, 1H), (a.

Compound 6.4
15 (RS)-S-EthyI-S-(4-nitrophenyl)-N-(triﬂuoroacetyl)sulfoximide

4.53 mi (32.04 mmol) of trifluoroacetic anhydride was added dropwise, with ice
cooling, to a solution of 5.72 g (26.70 mmol) (RS)-S-ethyl-S-(4-
nitrophenyl)sulfoximide and 4.07 ml (29.37 mmol) triethylamine in 175 ml DCM. The
20 mixture was stirred for a further 3 hours on the ice bath, wherein the tem perature
rose to approx. 10°C. It was diluted with DCM and washed with semiconcentrated
sodium chloride solution. The organic phase was dried (NazS0y,), filtered and
concentrated by evaporation. 8.17 g (26.33 mmol) of the product was obtained.

25 13I—|_II)NMR (400 MHz, DMSOY): § = 8.52 (m, 2H), 8.22 (m, 2H), 3.99 (m, 2H), 1.16 (tr,

Compound 6.5



WD 2010/ 046035PCT/ EP2009/ 007247 - 39 - by evaporation. 620 ng (1.43

- mol ) of tipgor Aghsy was obtained. 1H NWVR (400 MHz, :
20 o8 (s R, M 02 (m 26, 7.74 (m 2H),? Egi.lﬁgzto&Q’°°7247

1H), 4.90 (s, 1H), 4.12 (m 1H), 3.96 (s,”1H), 3.03 (q, 2H), 1.16 (m
6H), 1.08 (m 3H), 1.02 (tr, 3H). 5 Ms: 432 (ESI+). The m xture of

di ast S)-Be@-Amins pheslyl)-SL ety \N-HfRoFLEEE91)S AITE ‘
plrgf)a(ra;'??cgaH)P?g? Acg?ung:_%r]ﬁ!l,?g-pak ADRHﬂgp 250@8§9’m sl(gn@éuents

: A Hexane B: 2- propanol Buffer: Hexane/ 0.1% DEA_F F _ _
G adi ent : 20- >409@( 201) +409@(51) Fl ow: 10. 0 nl/ ni 4~Detector: Uv 280 nm
15 Tenperature: Room tenperature Retenti onotj BL17.5-19.8 mn;
stereoisoner 1 (= exanple 7-SI-1) 20.1- Z.Q’m 5 Sstereoi soner 2 (=
exanple 7-Sl-2) Exanple 8 zo _ _
(RS)-S-(44[ 44 (1R 2R) - 2- Hydr oxy- 1- ne ropyl]am no}-5-(trifluoronet
hyl ) pyrim din-2-yl]am no} pheny9-B:Net iyl sul f oxi mi de 25 8a)

ISR I LA T A L o -

(2R 3R 3. 1o PR AR F DI o 2 70lion of 4105 8, (1 0RmBs dBS ket -t

was destr i Rig@paenGpiN(itiiabroadetyRsulRIXmidecn At mbTHET ThE enikfifle WS bGted for
3.5 hours at room temperature, diluted with ethyl acetate and then washed with
semiconcentrated sodium chloride solution (3x). The organic phase was dried
(Na2S0s.), filtered and concentrated by evaporation. 3.17 g (11.31 mmol) of the
product was obtained.

10
'H-NMR (400 MHz, DMSO): 5 = 7.48 (m, 2H), 6.68 (m, 2H), 3.64 (m, 2H), 1.08 (tr,
3H). o
The preparation of (2R,3R)-3-(2-chIoro-5-triﬂuoromethy!-pyrimidin-4-ylamino)-butan-
15 2-ol was described as Compound 4.1.

6b) Preparation of the end product

0.36 mi of 4N solution of hydrogen chloride in dioxane was added to 400 mg

20 (1.43 mmol) (RS)-S-(4-aminophenyl)-S-ethyl-N-(trifluoroacetyt)sulfoximide and
385 mg (1.43 mmol) (2R,3R)—3-(2-ch[oro-5-triﬂuoromethyl-pyrimidin-4—ylamino)-butan-
2-ol in 7.0 ml acetonitrile and stirred for 4.5 hours at 60°C. The mixture was
evaporated to dryness. 19.0 ml methanol and 608 mg (4.40 mmol) of potassium
carbonate were added, and it was stirred for 1 hour at room temperature. It was-

25  diluted with saturated sodium chloride solution and was extracted with ethyl acetate
(2x). The combined organic phases were dried (NazSOy), filtered and concentrated
by evaporation. 590 mg (1.41 mmol) of the raw product was obtained.

'H-NMR (400 MHz, DMSO): 6 = 10.10 (s, 1H), 8.30 (s, 1H), 7.96 (m, 2H), 7.78 (m,
30 2H), 6.10 (d, 1H), 5.11 (d, 1H), 4.19 (m, 1H), 4.00 (s, 1H), 3.82 (m, 1H), 3.07 (g, 2H),

1.24 (d, 3H), 1.06 (m, 6H).

MS: 418 (ESI+).

The mixture of diastereomers was separated into the pure sterecisomers by



WO 2010/ 046035PCT/ EP2009/ 007247 -40- 0.38 nml of 4N solution of

hydr ogen c r4 xane was added to 399 ng (1.50 ‘ ~
(RS)-S (4- gvmgnggﬁlé?]ﬁc)ysg- met hyl - N-(tri fI ngoacetyl ) sul fgﬁFJgTdEibg%JQ/OO?Zéﬂ
404 ny (1.50 mmol) of

(2R, 3R)-3-(2-chl oro-5-trifluoronethyl-pyrimdin4-ylam no)- butan-2-ol
in 7.3 M pragapativg HPeCcand stirred for 9 hours at 60C. The m xture
was 5 evaporated to dryness. 32.2 m et hanol and 1040 ng (7.50 mol)
of potassi MPWARhonat e~ welbhiralpale ADHBY 250%20 sMirred for 1.5 hours at
room t enpeEMtaM®; 1t was léxaneetR-wroparsd 604t ed sodi um chl ori de

sol uti on aBuffaes extract ddexardf0 dohipEMAcet ate (3x). The conbi ned

or gani c5 phEkeg were dri edZC(.NaﬂS@ﬂh, filtered and concentrated by
evapor at i oDetdddr: Ny (1 4QJV128’0)n the raw product was obtained. 10
1H NVR (409eMperatihg0) té,‘ah,p 8.30 (s, 1H) 7.96 (m 2H),

7.83 (M 2HkbteflichQiné: 1 2658 er omér &ﬁ ﬁ 3 (s, 1H),
3.82 1 3. 03 Th
o n? ame! ﬁ(gle%l sgmars by

mxtur of di ast er eoners WaSBI% g'r ?{PS"
pr epar aq i ve HPLC. Col um: Chi ral pak IC 5p 250x20 nm El uents : Hexane /
et hanol SO0E&Qmifle Buf f-er Hexane/ 0. 1% DEA Flow 20.0 nmL/min Det ector: W
254 nm Tenperature: Roomtenperature Retention tinme:5.1-5.8 mn;

st ereoi so ShS(EhykSWQ[(R)-&hymm 2-dimethylpropyHaminoer 2 (=
| e 8- P tion of the internediate

.el.)ﬁgngr gp arg{tgﬁuworq\% hyl?pyrlmlc? n=2- {]g ino plhenyl)sulfoxwlnlde | >

(RS) - S- (4-am nophenyl)-S-nethyl -N-(trifl uorQ\%metyl ) sul f oxi m de

HN/©/Sj
NI/kN ?

7a) Preparation of the intermediates
The preparation of (RS)-S-(4-aminophenyl)-S-ethy[-N-(triﬂuoroacetyl)suIfoximide was
described as Compound 6.5.

15

The preparation of (R)—3-(2-chIoro-5-triﬂuoromethy]-pyrimidin—4-ylamino)—2-methy[~
20 butan-2-ol was described as Compound 5.1.

7b) Preparation of the end product
0.36 ml of 4N solution of hydrogen chloride in dioxane was added to 400 mg
(1.43 mmol) of (RS)-S-(4-aminophenyl)-S-ethyl-N-(trifluoroacetyl)sulfoximide and

25 405 mg (1.43 mmol) of (R)-3-(2-chIoro-5-trifluoromethyl-pyrimidin-4—ylamino)—2-
methyl-butan-2-ol in 7.0 ml acetonitrile and stirred for 4.5 hours at 60°C. The mixture
was evaporated to dryness. 25.0 ml methanol and 788 mg (5.70 mmol) of potassium
carbonate were added and it was stirred for one hour at room temperature. it was

| diluted with saturated sodium chioride solution and was exfracted with ethyl acetate

30 (2x). The combined organic phases were dried (NazS0y), filtered and concentrated



WO 2010/ 046035PCT/ EP2009/ 007247 - 41 - was described as Compound 2. 3.
The pr epar 4Y0op010/046035

(R -3-(2-chloro-5-trifluoronethyl-pyrim dg % 4-yl am no) - 2- me(EWEI 909r4007247
2-ol was described as Conmpound 5.1. 5 9b) reparation of the end

product 0.38 m of 4N solution of hydrogen chloride in di oxane was

added to 39¥ evgpoiatisn. ﬁﬁﬁln)lg(rf 43 mmol) of the raw product was obtained.

(RS)-S-(4-3 e ?_' | -N-(trifluoroacetyl)sul foxi mde and

425 1y (1 AR Oz DRSOY 5 210,06 (s, 115, 858 (o, 1h, 7.92 (m, 2H), 7.74 (m,

(R) - 3 ( 2- cRHr 8:03-(dy 1 H).bPBt Hy), A2 (i i), 8.96 Es7itibd) 383 (q, 2H), 1.16 (m, 6H)

met hyl - but A0®(re] 3iHp 1702 (Ini 3Hketonitrile and it was stirred for 4

hours at 604S: 43R(BSBi+)i xt ure was evapor at ed to dryness. 32.2 ni

met hanol and 1040 ng (7.50 nmol ) of potassium carbonate were added

and it was stirred for 1.5 hours at roomtenperature. It was diluted

W th sat ur ghadnpadtyn et hyl

acetate (2x). The Comﬁﬁégfégﬁgez{%?\tdét%e?ée@@%ﬁ@st I’gl dég%@gglagﬁnerstb

filtered aptepasatentPACed by evaporation. 600 ng (1.44 mmol) of the

raw produc |sobt ai nﬁg I}l%&f%?zg/&;z %)]NrgO) 8 = 10.05 (s,

1H), 8. 26( ©7.91 ( ilg 3 (d, 1H),. 4.91 (s,

1H) lﬁlghy 3.99 9@2@0 anolaH), 1.16 (m 6H), 1.10 (m
ESI +). TH@XWS&Q;?% BE di ast ereomers was separ at ed

|nto t he pkrad |§fl r €oi sorre2&->l49"/¢B(aﬂa+w%B¢5)-|PLC 25 Col umm: Chi r al pak

| C 5p 250xB®WImM El uent s : He&Qank/minet hanol 80: 20 Fl ow: 30. 0 nUmi n

Det ect or : UDefdgtomm TerrperHVLﬁw maom t enperature 30Retention

time: 619- 6Témpanatusé:er eoi RO tetperatgianpl e 9- Sl - 1)

7.1-8.9 m Ret@ibtqnetﬁhéorrgmgg(fg smmDét re%.é&méhg %83 & 5oy the
conparati ve substances [ vén i on,
characterized inter ali a% 62%8@@ Eecf?&ﬁﬂé]d? %Bﬁ)l dr?[] of the
pyri m di ne, were conpared, vvlth respect to in- V|tro and in-vivo
ef ficacy,. Eb(amplé@ r 5-Br anal ogs that were either disclosed
epr|CltIy

(RS)-S -(4-{[4-{[(1R,2R)-2-Hydroxy-1-methylpropyl}amino}-5- (trlﬂuoromethyl)

pyrimidin-2-ylJamino}phenyl)-S-methylsulfoximide

\V/
O )
N N

l
/ H/\/OH

(L1 L)

25  8a) Preparation of the intermediates
The preparation of (RS)-S-(4-aminophenyl}-S-methyl-N-(triflucroacetyl)sulfoximide
was described as Compound 2.3.
The preparation of (2R,3R)—3-(2—ch[0ro—5-triﬂuoromethyi—pyrimidin-4-y!amino)—butan~
2-o| was described as Compound 4.1.

30

8b) Preparation of the end product



WO 2010/ 046035PCT/ EP2009/ 007247 -42 - 2005/037800 or alternatively
are cover efVOy20104@065 i c di scl osure. V11 = 5-Br conpar atp(y“p/Ep2009/007247
substance in exanple 11 0 NH5 The compgrati ve substance
exanple 11 is the nore active stereoisoner of the m xture of
di ast ereonmers (RS)-S44- (éS bronmo-4-[(R) - (2- hydroxy-1, 2-
U

di met hyl pr 8p38 yhef AN soution of Wcﬁeg?n ailrlbgd¢ mdwﬁhévfa@émmmemg oX

n i ca
20051 0378061 P M8 O BSEST U RETRRHe SR 6 upRacehisuipuisnige and
(R) - S44- ({ﬂebrm@m 40t (o QRQB”F@X:)’ 2-chloro-5-trflg rometpg %)grfudm-4 Ylamine)-

1, 2-dinmeth opyl ) am no]'pyrimdi'n-2-yl}am no opro
| f oxi rni deﬁu%}ﬂ Eylgﬂag WL aeetonitrileiandstisfed foaéwcnjnaat 60°C. The mixture was

G et hy! or SE AN bR it SRR AL 4099 M50 rrprbgf potassium

xi m de, vasathondte weexadped ahd it vids 5red Farst .5 WoRRS St ro\ﬂHtégﬁ‘ﬁ r@ftﬁ‘%aﬁﬁﬂas
by the foll thod: Vil a) Pre[paratlon of the Inter

0.07 ml ofd ﬁﬁegd}"g{aﬁmr%ﬁd ﬁ?é%@géh ogde soldioni andiives antracted vetidethyi acetate

(R)- 3°(5- bl oT: pftbined. organio phses, et disd @iaz304 fitspecang concapated
750 ng (2. Wenapd:r)ahbﬁ) 5&mamemewmiihwwpmp%awhgéheé WO
2010/ 046035PCT/ EP2009/ 007247 - 43 - cycl opropyl sul f oxi e

(prepa?%tlon according to: U Lucki ng et al ., WD 2007 / 071455, p.

112, Exanplig MR Hoé@m %ﬂ‘d 8@}]@% égt(@chH)’
A R DR
(0.61 mmol ; (Oa% 3102@0 5 the product was obtained. 1H NI\/R (400
Mz, DMBO): 3 = 9.96 (s, lH) 8.13 (s, 1H), 7.92 (m 2H), 7.73 (m

igDH) 6128 THe rrilkﬂlre of Biastdfeorttets was¥paMted Rto the phird Qfer&y)sc)mers gy( m

preparative HPLC:
Column: Chiralpak IC 5y 250x20 mm
. Eluents : Hexane / ethanol 50:50
20 Buffer: Hexane/ 0.1% DEA
Flow: 20.0 mL/min
Detector: UV 254 nm
Temperature: Room temperature
Retention time: 5.1-5.8 min; stereoisomer 1 (= example 8-Sl-1)
25 6.1-6.7 min; stereoisomer 2 (= example 8-8I-2) -
Example 9

\\//
@V )
N SN

| = H/7<0H

FIF
F

LTI}

30 9a) Preparation of the interme;liates

The preparation of (RS)-S-(4-aminophenyl)-S-methyI-N-(triﬂuoroacetyl)sulfoximide



V11b) Preparation of the end product 10 2.0 ml of freshly prepared

1. 5M sodi ugyetdrang4soassol ution was added to 319 ng (0. 61 }:, 4
the internedi ate@?oh 4.3 m ethanol- and stjqyred for 18 hours F 88@.9’0072 7

After cooling, the mixture was added to saturated sodi um chl oride
solution and was extracted with ethyl acetate (3x). The conbi ned

or gani ¢ phesesieseribedias @brpedied)3. 15 filtered and concentrated by
evgporatAi o] After final recrystallization (DCM/ ethyl acetate), 215

my (0. 47 B prepareton péR)-a1( tql'l'@fﬁrﬁnﬁﬁ@prﬂmﬁl—?bpgirggﬁtz-myl3r|r_1|;n03+72-l71|gdﬂ1yl—
: = : , 1H), . m , .
E%OOZM_I,Z’GE. hogi'(%'?ﬁ"i’ﬁ?%egé'étgé‘z?%@ﬂlf)‘&‘gﬁ%éﬁ(m 1H), 3.93 (s, 1H), 2.55

(m 1H), 1.15 (m 6H), 1.10 20(m 3H), 1.03 (m 1H), 0.83 (m 3H).

Col umm: Chi ak AD-H 5p 150x4.6 mm El uents : Hexane / et hanol £ 80.20
Fl ow 1.0 néﬁi ﬁ"%@"@&'?@&ﬂ%ﬁ:mmﬂﬁm Tenper at ur e: 25C Ret enti on

| ow. ! > . ! AR
2010/ 045038 S SPEoo A TRAldten Suphog b BB Rat{ vEs 2ihlet Acs8 o
exanpl e 12(1w58 mmel)af easp&@;ahmmen??axmegmﬂ-w&riﬂm%&@?&%@&&@ﬁ@ﬁ gnd

: h t -yit i cacy than exanple ]
=SB “cori2s B (CoRSelae 631 @sevgroes-FBubrometiyhpyBpisbdadamin) 2

553055 oo TEUAIAE Y 175, S00CAEVBEHA 1A EpRTBNR bul A o

exanpl © 3. Mixtureiwas ega@raterhizadyness 322 stlaneihahol AdNDLS nigh(7.50 mmol) of
potassium carbonate were added and it was stirred for 4.5 hours at room
temperature. It was diluted with saturated sodium chloride solution and was extracted
with ethyl acetate (2x). The combined ‘organic phases were dried (Na;S0Q,), filtered
and concentrated by evaporation. 600 mg (1.44 mmol) of the raw product was

15  obtained.

'H-NMR (400 MHz, DMSO): 6 = 10.05 (s, 1H), 8.26 (s, 1H), 7.91 (m, 2H), 7.79 (m,
2H), 6.03 (d, 1H), 4.91 (s, 1H), 4.11 (m, 1H), 3.99 (s, 1H), 2.99 (s, 3H), 1.16 (m, 6H),
1.10 (m, 3H). :

20  MS: 418 (ESI+).

The mixture of diastereomers was separated into the pure sterecisomers by

preparative HPLC:
25  Column: Chiralpak IC 5 250x20 mm
Eluents : Hexane / ethanol 80:20
Flow: 30.0 mL/min
Detector: UV 254 nm
Temperature: Room temperature
30  Retention time: 6.0-6.7 min; stereoisomer 1 (= example 9-SI-1)

7.1-8.9 min; stereoisomer 2 (= example 9-S}-2)
Preparation of the comparative substances
35 The compounds according to the invention, characterized inter alia by a 5-CF,

_substituent in position 5 of the pyrimidine, were compared, with respect to in-vitro and
in-vivo efficacy, with their 5-Br analogs that were either disclosed explicitly in WO



is Vl4a) Preparation of the intermediate WO

2010/ 04603BRTROEPAIBD3807247 - 45 - 1.5 m of 4N sol ution

chloride in dioxane was added to 845 ng (43 00 nmol ) of P@T/EW@’O‘?)@%UTMT
(2R, 3R) - 3- (5- brono- 2- chl or o- pyri m di n- 4-yl oxy) - but an- 2- ol

(preparation according to: WO 2005 / 037800, p. 93) and 877 ny (3.00
nmol) of 2005/037800 or alternatively are covered by its generic disclosure.

“(RS) - S- (4- am nophenyl ) -S-cycl opropyl -N-(trifluoroacetyl)sul foximde
in13.1 m acetonitrile and stirred for 5 hours at 80C. A further

422 my (1. 15 m tiviey substance in example 11

3- (5- brono- 2-chl oro- pyri m di n-4-yl oxy) - but an- 2- ol was added to the
m xture and it was stirred further at 80C. After 3 hours, 0.75 m of
4N sol ution of hydrogen chloride .in di oxane added agai n and

stirred further at 80C. After 33 hours 75\\, (0.60 mml ) of

(RS) - S- (4- am nophenyl ) - S-cycl opr opyl - f1 UQrpacet yl ) sul f oxi ni de
10 was added again and it was stirred ped |y for 18 hours at 80C.
After cooling, the m xture was concEfit r af ed by evaporation and the
resi due that remai ned was purified omat ographically (DCM/ EtOH
9:1). 740 ng (1.38 mmol, yield: 46%) of the product was obtai ned.

151H NWR (400 MHz, DMB0): 8 = 10.3 , M4 (s, 1H), 8.01 (m
2H), 7.84 (m 2H), 5.19 (m 1H), 4.8B ( 1K)\, 3.81 (m 1H), 3.31 (m
1H), 1540 (m 1H), 1.29 (m 4H), 1.08 (m 5H). V14b) Preparation of
t he end pr f SSi car bonat e was
added o 735 omparely Wil o BRNIE 1A BG AT Bt =5V e ARReindRer ot
it was stimixiurefafididstérduomers (RS NS ¥ {Bempaiod JRY-(2LydMgssy-dlid-ut ed wi th
sat urated gsodium chl ﬁ%ljnde sol ufjon and was extract ecywith et hyl

|

acetate (Fmetiyiropyhaminalryingickn-e- ing)phenyl-S-ryaiopmayisatioximide, which

the o prodeoSRREe B ATbR .8 SRR W SO SRR 3T 10 08
EZ , m)o .fmghefpnma)risom.ilggivcmh?&l)astegeg:geg ﬁ)-? T({?bﬂzcgﬁ%-ﬂ%z‘iw%?oxw
301. 09 ’(d,3’éﬁ"ﬁ’eﬂ‘.yﬁz’t’)ﬁérﬂlfbo,ﬁF%i.f%'gzr’r%ﬂ}ﬂﬂbinO)Phenlﬁﬁ-ﬁréw@nwby!-suIfoximide,

D epar a1 v ELES HGRAIAVAR, effodcl RS H-EERIRTEIRIE Mxtromgs e
/ et hanol drmgt‘rmlm-wp)zl()ammﬂ];byrimid[beﬂg&t}amind)mhéﬁgl]-@:a:yclomopyt-suIfoximide, was
used in example 11. '

15 For this purpose, V11 was prepared by the following method:

V11a) Preparation of the intermediate

20 0.07 ml of 4N solution of hydrogen chloride in dioxane was added to 988 mg
(3.35 mmol) of (R)-3-(5-bromo-2-chloro-pyrimidin-4-ylamino)-2-methyl-butan-2-ol and
750 mg (2.79 mmol) (R)-S-(4-aminophenyl)-N-(ethoxycarbonyl)-S-
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than stereoisomer 1 and was 5 therefore used as conparative substance

in exanple 14. Exanple 10 10.1 Assay 1: CDK1/CycB Ki nase Assay 10

lIj?ecolrrbl nantCYGiDQEOFaMfdJlf@mﬁid@S(iTrdpasatmm accréingto: wm%mﬁ@lgf féIOFWO 2007/
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15 pl was prlled to P30 filter strlps (fromWwal l'ac), and
uni ncor por ¥f1d8) é‘separﬂthmgfﬂmmwodumsm ng the filter strips three
times, 1#or 10 min each tinme, in 0.5% phosphoric acid. After drying

1 hour the filter strips were covered

he fil i f 0
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"H-NMR (400 MHz, DMSOY): & = 9.68 (s, 1H), 8.08 (s, 1H), 7.86 (m, 2H), 7.70 (m, 2H),

6.07 (d, 1H), 4.82 (s, 1H), 4.05 (m, 1H), 3.93 (s, 1H), 2.55 (m, 1H), 1.15 (m, 6H), 1.10
20 (m, 3H), 1.03 (m, 1H), 0.83 (m, 3H). (m, 1H), 1.15 (m, 6H), 1.

Column: Chiraipak AD-H 511 150x4.6 mm
Eluents : Hexane / ethanol 80.20
Flow: 1.0 mL/min
25  Detection: PDA 280 nm
Temperature: 25°C
Retention time: 11.64 min

_V12 = 5-Br comparative substance in example 12
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ng/ measuring point) was incubated for 10 mn at 22C in the presence

of various concentrations of test substances (0 pM and within the

range 5 0.01 - 100 pM in assay buffer [50 mM Tris/HCl pH3.0, 10 mM
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(250 mM pH8 0, 15 pl/neasuring point). 10 From each reaction

m xture pl aoolled_to P30 fllter strlps (fromwallac), and
unlncor%or : ot zilthALaL, AP e filter strips three
times, for 10 m n each tlne, in 0 5@6phosphor|c acid. After drying

t he filter strips for 1 hour at 70C, the filter strips were covered
with scintillator strips (MeltilLexTmA, from riac) and stoved for 1
hour at 90C. The anount of incorporated 33P ( bstrate 15
phosphoryl ati on) was determ ned by scin x{i oh measurenent in a
gamma-radi ati on nmeasuring instrunment ( ). The nmeasured data were
standardi zed to 0% inhibition (enzyrmTeaetion without inhibitor) and
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own software. 20 10.3 Assay 3: VE [Rec ptoE 2 Ki nase Assay

Reconbi nant VEGF receptor tyrosine purified as GST
fusion protein from bacul ovirus-infecfted |nse t cells (Sf9).
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15 pl was applied to P30 filter strips (fromWallac), and WO
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by washing the filter strips three tines, 10 min each tine, in
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V14a) Preparation of the intermediate
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V14b) Preparation of the end product
20

950 mg (6.84 mmol) of potassium carbonate was added to 735 mg (1.37 mmbl) of
the intermediate in 29 ml methanol and it was stirred for 1.5 hours at room
temperature. It was diluted with saturated sodium chloride solution and was exiracted
with ethyl acetate (3x). The combined organic phases were dried (NaxS0y), filtered

25  and concentrated by evaporation. 607 mg (1.37 mmol} of the raw product was
obtained.

"H-NMR (400 MHz, DMSO): & = 10.08 (s, 1H), 8.40 (s, 1H), 7.86 (m, 2H), 7.75 (m.
2H), 5.19 (m, 1H), 4.87 (d, 1H), 3.97 (s, 1H), 3.82 (m, 1H), 2.56 (m, 1H), 1.25 (d, 3H),
30 1.09 (d, 3H), 1.05 (m, 1H), 0.86 (m, 3H).

The mixture of diastereomers was separated into the pure stereoisomers by

preparative HPLC:
35  Column: - Chiralpak IC 5 250x20 mm
Eluents Hexane / ethanol 7:3
Flow: : 20.0 ml/min
Detector: UV 280 nm

Temperature: Room temperature
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Retention time: 9.6-11.2 min'; stereoisomer 1
11.3-14.9 min; stereoisomer 2

Stereoisomer 2 showed gfeater in-vitro efficacy than sterecisomer 1 and was
therefore used as comparative substance in example 14.

Example 10
10.1 Assay 1: CDK1/CycB Kinase Assay

Recombinant CDK1 and CycB-GST fusion proteins, purified from baculovirus-
infected insect cells (Sf8), were purchased from ProQinase GmbH, Freiburg. The
histon IIIS used as kinase substrate is commercially available from the company
Sigma.

CDK1/CycB (200 ng/measuring point) was incubated for 10 min at 22°C in the
presence of various concentrations of test substances (0 pM, and within the range
0.01 - 100 uM) in assay buffer [50 mM Tris/HCI pH8.0, 10 mM MgCl;, 0.1 mM Na
ortho-vanadate, 1.0 mM dithiothreitol, 0.5 pM adenosine triphosphate (ATP),

10 pg/measuring point histon IIIS, 0.2 HCi/measuring point ®P-gamma ATP, 0.05%
NP40, 1.25% dimethylsulfoxide]. The reaction was stopped by adding EDTA solution
(250 mM, pH8.0, 15 pl/rﬁeasuring point).

From each reaction mixture, 15 pi was applied to P30 filter strips (from Wallac), and
unincorporated *P-ATP was removed by washing the filter strips three times, for 10
min each time, in 0.5% phosphoric acid. After drying the fiiter strips for 1 hour at
70°C, the filter strips were covered with scintillator strips (MeltiLex™ A, from Wallac)
and stoved for 1 hour at 90°C. The amount of incorporated **p (substrate
phosphorylation) was determined by scintillation measurement in a gamma-radiation
measuring instrument (Wallac). The measured data were standardized to 0%
inhibition (enzyme reaction without inhibitor) and 100% inhibition (all assay
components except enzyme). The ICsg values were determined by means of a 4-
parameter fit using the company's own software.

10.2 Assay 2: CDK2/CycE Kinase Assay

Recombinant CDK2 and Cch_—GST fusion proteins, purified from baculovirus-
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infected insect cells (Sf9), were purchased from ProQinase GmbH, Freiburg. Histon
IIIS, used as kinase substrate, was purchased from the company Sigma.
CDK2/CycE (50 ng/imeasuring point) was incubated for 10 min at 22°C in the
presence of various concentrations of test substances (0 uM, and within the range
0.01 - 100 pM) in assay buffer [50 mM Tris/HCI pH8.0, 10 mM MgCls, 0.1 mM Na
ortho-vanadate, 1.0 mM dithiothreitol, 0.5 pM adenosine triphosphate (ATP),

10 pg/measuring point histon IIIS, 0.2 HCi/measuring point 33P—gamma ATP, 0.05%
NP40, 1.25% dimethylsulfoxide]. The reaction was stopped by adding EDTA solution
(250 mM, pH8.0, 15 pl/measuring point).

From each reaction mixture, 15 ul was applied to P30 filter strips (from Wallac), and
unincorporated **P-ATP was removed by washing the filter strips three times, for 10
min each time, in 0.5% phosphoric acid. After drying the filter strips for 1 hour at
70°C, the filter strips were covered with scintillator strips (MeltiLex™ A, from Wallac)
and stoved for 1 hour at 90°C. The amount of incorporated P (substrate
phosphorylation) was determined by scintillation measurement in a gamma-radiation
measuring instrument (Wallac). The measured data were standardized to 0%
inhibition (enzyme reaction without inhibitor) and 100% inhibition (all assay
components except enzyme). The |Csg values were determined by means of a 4-
parameter fit using. the company's own software. |

10.3 Assay 3: VEGF Receptor-2 Kinase Assay

Recombinant VEGF receptor tyrosine kinase-2 was purified as GST fusion protein
from baculovirus-infected insect cells (Sf9). Poly-(Glu4Tyr), used as kinase substrate

was purchased from the company Sigma.

- VEGF receptor tyrosine kinase (90 ng/measuring point) was incubated for 10 min at

22°C in the presence of various concentrations of test substances (0 pM, and within
the range 0.001 - 30 uM) in 30 pl assay buffer [40 mM Tris/HCI pH5.5, 10 mM MgCl,,
1 mM MnCl;, 3 uM Na ortho-vanadate, 1.0 mM dithiothreitol, 8 UM adenosine
triphosphate (ATP), 0.96 pg/imeasuring point poly-(Glu4Tyr), 0.2 pCi/measuring point
*p.gamma ATP, 1.4% dimethylsulfoxide]. The reaction was stopped by adding
EDTA solution (250 mM, pH8.0, 15 pl/measuring point). ,

From each reaction mixture, 15 pf was applied to P30 filter strips (from Wallac), and
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unincorporated **P-ATP was.removed by washing the filter strips three times, for 10
min each time, in 0.5% phosphoric acid. After drying the filter strips for 1 hour at
70°C, the filter strips were covered with scintillator strips (MeltiLexTM A, from Wallac)
and stoved for 1 hour at 90°C. The amount of incorporated P (substrate
phosphorylation) was determined by scintillation measurement in a gamma-radiation
measuring instrument (Wallac). The measured data were standardized to 0%
inhibition (enzyme reaction without inhibitor) and 100% inhibition (all assay
cormponents except enzyme). The ,iCso values were determined by means of a 4-
parameter fit using the company's own software.

10.4 Assay 4: Proliferation Assay

Cultivated human Hela-MaTu cervical carcinoma cells (obtained from EPO-GmbH,
Berlin) were plated at a density of 3000 celis/measuring point in a 96-well multititer

_plate in 200 pl of growth medium (DMEM/HAMS F12, 2 mM L-glutamine,

10% fetal calf serum). After 24 hours the cells of one plate (zero-point plate) were
stained with crystal violet (see below), whereas the medium of the other plates was
replaced with fresh culture medium (200 pl), to which the test substances had been
added at various concentrations (0 pM, and in the range 0.01-- 30 uM; the final
concentration of the solvent dimethylsulfoxide was 0.5%). The cells were incubated
for 4 days in the presence of the test substances. Cellular proliferation was
determined by staining the cells with crystal violet: the cells were fixed by adding

20 pl/measuring point of an 11% glutaraldehyde solution for 15 min at room
temperature. After washing the fixed cells with water three times, the plates were
dried at room temperature. The cells were stained by adding 100 pl/measuring point
of a 0.1% crystal violet solution (pH adjusted to pH3 by adding acetic acid). After
washing the stained cells with water three times, the plates were dried at room
temperature. The dye was dissolved by adding 100 ul/measuring point of a 10%
acetic acid solution. The extinction was determined photometrically at a wavelength
of 585 nm. The percentage change in cell growth was calculated by standardization
of the measured values to the extinction values of the zero-point plate (=0%) and the
extinction of the untreated (0 pM) cells (=100%). The measured data were
standardized to 0% inhibition (cell proliferation without inhibitor) and 100% inhibition
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(zero-point plate). The ICs; values were determined by means of a 4-parameter fit
using the company's own software.

10.5 Results from the enzyme and proliferation assays

Tahle 1
: CDK1/CycB CDK2/CycE VEGF-R2 Hela-MaTu
Example (Assay 1) {Assay 2) (Assay 3) {Assay 4)
Concentration for 50% inhibition of enzyme activity or celiular
proliferation, ICss [NM]
1-S1-1 9 7 114 13
1-81-2 7 9 . 183 11
2-81-1 5 6 84 12
2-81-2 - 4 5 281 8
3 13 10 70
4-SI-1 6 6 46 10
4-81-2 .
5-Si-1 25 8 70 22
5-8l-2 g 8 82 10
8-Sl-1 10 5 73 16
6-8l-2 5 5 71 10
7-Sl-1 24 4 143 27
7-8k-2 7 5 136 10
8-8I-1 11 6 116 14
8-SI-2 3 4 81 10
9-8|-1 4 5 158 20
9-SI-2 17 3 154 21
V11 8 7 59 13
V12 3 3 32 13
V13 3 4 140 9
V14 4 7 91 10

The results from the enzyme and proliferation assays do not show any systematic
superiority of the compounds according to the invention relative to the compounds of
the prior art.

Comparison in-vivo

The in-vivo efficacy of example 5-SI-2 was investigated in example 11 with V11 for
comparison.

The in-vivo efficacy of example 6-SI-2 was investigated in example 12 with example
1.52 from WO 2005/037800 (= comparative substance V12} for comparison.

The in-vivo efficacy of example 2-SI-2 was investigated in example 13 with example
3.13 from WO 2005/037800 (= comparative substance V13) for comparison.

The in-vivo efficacy of example 1-SI-2 was investigated in example 14 with V14 for
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Example 11

Hel.a-MaTu (EPO-GmbH, Berlin) human cervical carcinoma cells, which weré grown
in cell culture, were implanted subcutaneously in the flank of female NMRI nude
mice. The freatment was started as soon as the tumors had grown to a size of
approx. 20 mm?. The study was terminated as soon as the tumors in one of the
groups reached a size of approx. 150 mmz.

The following test groups were used:

Group 1: Control, treatment with solubilizer (40% PEG400/60% water)
Group 2: Stereoisomer 2 prepared according to example 5 (= example 5-S|-2)
5 mg/kg, oral, 2x daily on day 4, 5, 11, 12)

The study was designed for determining the initial response of a human cervical
carcinoma xenograft model to treatments with example 5-SI-2. The growth-inhibiting
effect of the compounds was tested in the HeLa-MaTu cervical tumor model as
xenograft on NMRI nude mice. Example 5-SI-2 was dissolved completely in the
solubilizer 40% polyethylene glycol (PEG) 400 / 60% water to a final concentration of
0.5 mg/ml. Treatment of the established tumors was begun on day 4 after inoculation
of the tumors. The study was terminated on day 17 after the tumor size in the animals
in group 1 (control) had exceeded a size of approx. 150 mm?

The results from the studies (Fig. 1) show that example 5-SI-2 at the chosen dosage
of 5 mg/kg oral in a cyclic freatment regimen (on 2 successive days 2x daily treatment
followed by 5 treatment-free days) greatly inhibited tumor growth (group 3, reduction
of tumor weight at the end of the study to 7% of the control group, p<0.05).
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2010/ 04603Ymor/reece) Gs/ xampgnaft on NMRI nude mice. V11 was dissolved completely in the
20 solubl_hzer 30% B- hydroxypropyl-cyclodextnn (HPBCD) / 70% water to a final
concentration of 0.8 mg/ml. Treatment of the established tumors was begun on day 4
after inoculation of the tumors. The study was terminated on day 17 after the tumor
size in the animals in group 1 (control) had exceeded a size of approx. 150 mm?2,
The results from the studies (Fig. 2) show that V11, at the chosen dosage of 8 mg/kg
25 oraf 2x daily on 2 successive days followed by 5 treatment-free days, inhibited fumor -
growth in the HeLa-MaTu xenograft model (group 2, reduction of tumor weight at the-
end of the study to 39% of the control group, p<0.05).

Conclusion
30  Stereoisomer 2 of example 5; (example 5-SI-2 (5-CF3)) achieves, in the cyclic
treatment regimen consisting of two daily oral applications with a dose of 5 mg/kg on
two successive days followed by 5 treatment-free days, complete inhibition of tumor
growth in the HeLa-MaTu xenograft model (treatment/control ratio T/C=0.07). In the
corresponding well-tolerated, cyclic treatment regimen at a dose of 8 mg/kg, the 5-Br
35  comparative substance (= V11) only achieves a retardation of tumor growth in the
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(5 mg/kg, oral, 2x daily on day 4, 5, 11, 12, 17, 18)

25 The study was designed for determining the initial response of a human cervical
carcinoma xenograft model to treatments with example 6-SI-2. The growth-inhibiting
effect of the compounds was tested in the HeLa-MaTu cervical tumor model as
xenograft on NMRI nude mice. Example 6-Si-2 was dissolved completely in the
solubilizer 40% polyethylene glycol 400 (PEG 400) / 60% water to a final

30 concentration of 0.3 mg/ml (group 2), 0.4 mg/ml (group 3) or 0.5 mg/ml (group 4).
Treatment of the established tumors was begun on day 4 after inoculation of the
tumors. The study was terminated on day 20 after the tumor size in the animals in
group 1 (control) had exceeded a size of approx. 150 mm=.

The results from the studies (Fig. 3) show that in a treatment regimen consisting of

35  two daily oral applications on 2 successive days followed by 5 treatment-free days,
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cervical carci norﬁég which were grown in cell culture, were
a mg(kg,

i npl am%d subcut ﬁ’@'h@xﬂﬁﬁhQn@W"&r@aﬂé ARRI7. MBI @3, 24)
Group 4: Compound according to example 1.52 from WO 2005/037800 (=V12)

(10 mg/kg, oral, 2x daily on day 4, 5, 11, 12, 17, 18, 23, 24)

The study was designed for determining the initial response of a human cervical
25 carcinoma xenograft model to treatments with the 5-Br comparative substance V12.
The growth-inhibiting effect of the compounds was tested in the HeLa-MaTu cervical
tumor model as xenograft on NMRI nude mice. V12 was dissolved completeiy in the
solubilizer 40% polyethylene glycol 400 (PEG 400) / 60% water to a final
concentration of 0.7 mg/ml (group 2), 0.85 mg/ml (group 3), or 1.0 mg/ml (group 4).
30  Treatment of the established tumors was begun on day 4 after inoculation of the
tumors. The study was terminated on day 28 after the tumor size in the animals in
group 1 (control) had exceeded a size of approx. 150 mm?=.
The results from the studies (Fig. 4) show that in a treatment regimen consisting of
two daily oral applications on 2 successive days followed by 5 treatment-free days,
35" V12 produced dose-dependent weak inhibition of tumor growth in the HelLa-MaTu
xenograft model. In the highest dose group (group 4) tumor growth is inhibited to
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Example 13

Hel.a-MaTu (EPO-GmbH, Berlin) human cervical carcinoma cells, which were grown

20  in cell culture, were implanted subcutaneously in the flank of female NMRI nude
mice. The treatment was started as soon as the tumors had grown to a size of
approx. 20 mm?, The study was terminated as soon as the tumors in one of the
groups reached a size of approx. 160 mm3

25 The following test groups were used:

Group 1:  Control, treatment with solubilizer (40% PEG 400/60% water)
Group 2: Stereoisomer 2 prepared according to example 2 (= example 2-SI-2)
(1.5 mg/kg, oral, 2x daily on day 5, 6, 12, 13, 19, 20)
30 Group 3: Stereoisomer 2 prepared according to example 2 (= example 2-81-2)
(2.0 mg/kg, oral, 2x daily on day 5, 6, 12, 13, 19, 20)
Group 4: Stereoisomer 2 prepared according to example 2 (= example 2-S[-2)
(2.5 mg/kg, oral, 2x daily on day'5, 6, 12, 13, 19, 20)

35 The study was designed for determining the initial response of a human cervical
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The following test groups were used:
25

Group 1: Cpntrol, treatment with solubilizer (40% PEG 400/60% water)
Group 2:  Compound according to example 3.13 from WO 2005/037800 (=V13)
(6 mg/kg, oral, 2x daily on day 5, 6, 12, 13, 19, 20)
Group 3: Compound according to example 3.13 from WO 2005/037800 (=V13)
30 | (8 mg/kg, oral, 2x daily on day 5, 8, 12, 13, 19, 20)
Group 4: Compound according to example 3.13 from WO 2005/037800 (=V13)
(10 mg/kg, oral, 2x daily on day 5, 6, 12, 13, 19, 20)

The study was designed for determining the initial response of a human cervical

35 carcinoma xenograft model to treatments with the 5-Br comparative substance V13.
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Concl usi oncompound according to example 3.13 from WO 2005/037800 (= V13 (5-Br}) achieved
slightly less retardation of tumor growth in the HeLa-MaTu xenograft model
(treatment/control ratio T/C=0.23). Surprisingly, compared with V13 (5-Br), example
2-Sl-2 (5-CF;) showed a far higher potency (2.5 mg/kg dose for example 2-8l-2 in
comparison with 10 mg/kg for V13) and a somewhat better antitumor efficacy (tumor

25 growth inhibition with a T/C=0.18 for example 2-SI-2 in comparison with tumor growth

inhibition with a T/C=0.23 for V13).
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group 1 {control} had exceeded a size of approx. 160 mm?=.

The results from the studies (Fig. 7) show that in a treatment regimen consisting of
two daily oral applications on 2 successive days followed by 5 treatment-free days,

30 example 1-Sl-2 produced dose-dependent inhibition of tumor growth in the Hela-
MaTu xenograft model. In the highest dose group (2.5 mg/kg, group 4), tumor growth
is inhibited almost completely and a reduction of tumor weight at the end of the study
to 19% of the control group is achieved (T/C=0.19, p<0.05).



- 58 - 5-Br conparative substance (= V14) HeLa- MaTu ( EPO- GrbH,

Berlin) hupwQ 2eeioyo4sg3scar ci noma cel l's, which were grown iFitf'F/EHﬁIQOQIOOTZJ;T
culture, were inplanted subcutaneously ingdhe flank of female

nude 5 mce. The treatnent was started as soon as the_tum)rs had
grown to a size of approx. 20 mR. The study was term nated as soon
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for deter ngriupg rebehedatsize of gporstB®Mmme. hunman cervical carci noma
xenograft nodel to treatnents with the 5-Br conparative substance

V1i4. The inhibiting effect of the conpounds was tested in the
HeLa- waTugm%&Pé{Y'f.‘%?%t@ﬁgvaaéq Uglxenograft on NMRI nude nice. V14
was di ol yed c nmpletely in the solubilizer 40% pol yethyl ene gl ycol
400 (PEG 4509up 150000kl freatnentwithsolubilizeni40% P&RG 4006066 wimter)
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tumors. The study prepatation Vie4 eiciuzedaboR@ after the tumor size in
the animals in 30 gan'uﬁ@l (control) had exceeded a size of approx.
g

160 m®. The resul mPiHed% dall e’ d@rﬁgﬁ. 82, %3\01'/9_.@6?; in a ,
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The study was designed for determining the initial response of a human cervical
carcinoma xenograft model to treatments with the 5-Br comparative substance V14.
The growth-inhibiting effect of the compounds was tested in the HeLa-MaTu cervical

25 tumor model as xenograft on NMRI nude mice. V14 was dissolved completely in the
solubilizer 40% polyethylene glycol 400 (PEG 400) / 60% water to a final
concentration of 0.6 mg/ml (group 2}, 0.8 mg/ml (group 3), or 1.0 mg/ml (group 4).
Treatment of the established tumors was begun on day 5 after inoculation of the
tumors. The study was terminated on day 20 after the tumor size in the animals in

30 group 1 (control) had exceeded a size of approx. 160 mm2.
The results from the studies (Fig. 8) show that in a treatment regimen consisting of
two daily oral applications on 2 successive days followed by 5 treatment-free days,
V14 produced dose-dependent inhibition of tumor growth in the HeLa-MaTu
xenograft model. In the highest dose group (10 mg/kg, group 4), tumor growth is

35 weékiy inhibited and a reduction of tumor weight at the end of the study to 44% of the



control group is achieved (T/C=0.44, statistical significance was not
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i nhi bits orfV®4).t unor growth in the hunan HeLa- MaTu cervical tunor
- xenograft nodel during treatnment with V11. HelLa-MaTu cells were
I npl anted - 60 - subcutaneously in NVRI nude mce on day 0. The
t r eat ment oﬁﬁﬁéﬁﬁqﬂg%{fq“ (ﬁ‘a@wfirtl&é the tunors had reached a size of

approx. 2 reatments®were carried out with the follow ng -
dosages arRigafpshionat therinhiblioResfsumdEarohlin thECANkTR HEL QWATU cervi
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11, | 12y dosAsntedBbkbtaneously in NMRI nude mice on day 0. The treatment started on

day 4 after the tumors had reached a size of approx. 20 mmz. The treatments were

carried out with the following dosages and application regimens:

Group 1. (Control group) ~ solubilizer (40% PEG400 / 60% water)
25 Group 2: Example 5-SI-2, cyclic freatment regimen,

2x daily, oral, on days 4, 5, 11, 12, dosage 5 mg/kg.

A) growth of the HeLa-MaTu xenograft tumors as a function of time.
B) weight of the HeLa-MaTu tumors on day 17, and ratio of the average tumor

30 weight in the freatment group to the average tumor weight in the control group
(T/C).

Fig. 2 shows the inhibition of tumor growth in the human HeLa-MaTu cervical tumor
xenograft model during treatment with V11. HeLa-MaTu cells were implanted
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(T/C. Fig. 4. shows the inhi b|t|on of tunmor growth in the human
HeLa- Mplu cexVdrbdkh b ﬁ@ [ Lrseataent W th V12,
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2010/ 046035 PCT Byisgesrectivedieatmant oreunsoiai the ayesageRInodveight in the
cyclic treat Wﬁéntf&?r@@ﬁ'&'ﬁ@f' sting of two daily oral applications on
days 4, 5, 11, 12, 17, and 24: Goup 1:(Control group) -

solubilizer (40% PEX400 / 60% water); 5Goup 2:V12, dosage 7 ng/Kkg;

G oup V o 5. my/.Kg; 0 2, dosage 10 ngy/kg. A
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wei ght i n iiplaniedsubrulgneausly T BMRI nude mice on day 0. The treatment started on
day 4 after the tumors had reached a size of approx. 20 mm?2. The treatments were
carried_,out at the following dosages and in a cyclic treatment regimen consisting of

20 two daily oral applications on days 4, 5, 11, 12, 17, and 18:

Group 1:  (Control group) - solubilizer (40% PEG400 / 60% water)
Group 2:  Example 6-SI-2, dosage 3 mg/kg;
Group 3:  Example 6-SI-2, dosage 4 mg/kg;

25 Group 4:  Example 6-Sl-2, dosage 5 mg/kg.

A) growth of the HeLa-MaTu xenograft tumors as a function of fime.
B) weight of the HeLa-MaTu tumors on day 20, and ratio of the avefage tumor

weight in the respective treatment groups to the average tumor weight in the
30 control group (T/C).

Fig. 4: shows the inhibition of tumor growth in the human HelLa-MaTu cervical tumor
xenograft model during treatment with V12. HeLa-MaTu cells were implanted
subcutaneously in NMRI nude mice on day 0. The treatment started on day 4 after

35 the tumors had reached a size of approx. 20 mm2 The treatments were éarried out at
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cervical tygpor20u9/x4ep8E aft nodel during treatnment with E)FQN*FT/IE%’ZGOOQIOOTMT
2-Sl-2. HeLa-MaTu cells were inplanted s_zéaput aneously in N
ay

m ce on day 0. The treatnent started on 5 after the tunors had
reached a size of approx. 20 mmR. The treatnents were carried out at
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G oup 2: Exanple 2-SI-2, dosage 1.5 ng/kg; Goup 3: Exanple 2-Sl-2,
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tumor weight in the re;?ectlve treatment groups to the average tunor

wei ght in t héStWRtS ol gf Busiosaae.5 mg/kg; )g. 6: shows the i n]tn bi t:joln of
tunor growth ¢ huyagz vi cal tunor xenograft node
duri nggt r eat nentubvr{ft h %?%%@%Q@r | s were inplanted

subcut aneously in NVRI nude mice on day 0. The treatnent started on

day 5 after tm)egmumbﬁtﬁmaldeE@-Wﬁﬁx@caréﬂt%oﬁﬁé fundibr®imd he
treatnents V\ﬁge carried out at 35 the | ow ng dosages and I1n a
t

cyclicl@rea eightphidg %%%N&thgnmrlsmoiayaz&,wrwmosaf\ge gveriage tumor
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wat er) ; G oupcdhtroVgBoupiflyaye 6 ng/ kg; 5G oup 3: V13 dosage 8
ng/ kg; Group 4: V13, dosage 10 ng/kg. A) growth of the HelLa-MTu
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Fig. 5: shows the inhibition of tumor growth in the human HeLa-MaTu cervical tumor

15 xenograft model during treatment with example 2-SI-2, HeLa-MaTu cells were
implanted subcutaneously in NMRI nude mice on day 0. The treatment started on
day 5 after the tumors had reached a size of approx. 20 mm? The treatrﬁents were
carried out at the following dosages and in a cyclic treatment regimen consisting of
two daily oral applications.on days 5, 6, 12, 13, 19, and 20:

20
Group 1:(Control group) - solubilizer (40% PEG400 / 60% water);

Group 2: Example 2-Sl-2, dosage 1.5 mg/kg;
Group 3: Example 2-SI-2, dosage 2 mg/kg;
Group 4: Example 2-SI-2, dosage 2.5 mg/kg.

25 -
A) growth of the HeLa-MaTu xenograft tumors as a function of time.

B) weight of the HeLa-MaTu tumors on day 20, and ratio of the average tumor
weight in the respective treatment groups to the average tumor weight in the
control group (T/C).
30
Fig. 6: shows the ihhibition of tumor growth in the human HelLa-MaTu cervical tumor
xenograft model during treatment with V13. HeLa-MaTu cells were implanted
subcutaneously in NMRI nude mice on day 0. The freatment started on day 5 after
the tumors had reached a size of approx. 20 mm2. The treatments were carried out at
35  the following dosages and in a cyclic treatment regimen consisting of two daily oral
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ng/ kg; G oup.4: a -SI -2, dosage 2.5 ng/kg. 25A) growth of the
HelLa- MaTu xe@i'f?d;‘rpg:t r‘?ﬁdﬁ’ssa% ®maf@ti on of tine. B) weight of the
HeLa- MaTu tunors on day 20, and ratio of the average turrortvxlgal gml I n
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in the humarB)HetightbiMheddsld-MaTut tuffivrs WANRY 20, taniDdeb o did Qgeragle tumor
treatnent with V14, a- MaTu cells were inplanted subcutaneously 1 n

L ¥ - "
NVRI nifde ni ceWGIQA%@HyHﬁ'@. regpecivedseatment greunsde the avasage tamarweight in the
tunors had reaghsfoldr i& eh approx. 20 nmm2. The treatnents were
carried out at the fo 'llo@-ng;' dosages and in a cyclic treatnent
regi men consisting of two daily oral 35applications on days 5, 6, 12,
13, 19, and 2Q: V\D%p/ 046035PCT/ EP2009/ 007247 - 63 - G oup 1:
(Contr ol 3%808) shows fhayinhibtign eligmarmmaeth indbeshwman Hela-Ma&Toeerdcal tumor

. . - 4: 14,
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to the ave‘i‘]aé’g%1 aﬁﬁﬁﬁ’l’e Wk hadieashed 8 sime ofAPRIPEWD (MT)The treatments were
carried out at the following dosages and in a cyclic treatment regimen consisting of
two daily oral applications on days 5, 6, 12, 13, 19, and 20:

20 Group 1:(Control group) - solubilizer (40% PEGA400 / 60% water);
Group 2: Example 1-S1-2, dosage 1.5 mg/kg;
Group 3: Example 1-SI-2, dosage 2 mg/kg;
Group 4: Example 1-81-2, dosage 2.5 mg/kg.

25 A) growth of the HeL.a-MaTu xenograft tumors as a function of time.
B) weight of the HeL.a-MaTu tumors on day 20, and ratio of the average tumor

weight in the respective treatment groups to the average tumor weight in the
control group (T/C).

30 Fig. 8: shows the inhibition of tumor growth in the human HeLa—MaTu cervical tumor
xenograft model during treatment with V14. HeLa-MaTu cells were implanted
subcutaneously in NMRI nude mice on day 0. The treatment started on day 5 after
the tumors had reached a size of approx. 20 mm2. The treatments were carried out at

~ the following dosages and in a cyclic treatment regimen consisting of two daily oral

35  applications on days 5, 6, 12, 13, 19, and 20:



WO 2010/ 046035PCT/ EP2009/ 007247 -84 - Patent clains 1. Conpounds of
general f oM 2010/94803% which Xstands for-a- or -NH, anp@tsrnso/007247
for a nethyl, ethyl, propyl or isopropyl-ggoup, and 10R2 and R3
independently of one another, stand for hydrogen, a nethyl or ethyl
group, and R4stands for a G -C6-al kyl group or a C3-Cr-cycloallryl
ring, and salts, diastereonmers and enantioners -thereof. 15
2. Corrpounds @soup Al né@omtmlcgraupr)-lsollmtblhzercme?/d PEG400 /t8084 u}ét@{)-ands for

0-, and sal éi lé[??fgsbqre nmer s Enantl onmers thereof. 3. The

? 4. doeads 6

conpounds as HKgs 1 or 2, 20characterized in that

al stands foGréuprst hvl14ga@g,gge @mb/ﬁ Its, di astereomers and
enanti oners thereof. 4. conpounds as clained in one of clains 1

to 3, characteuréd Vﬂ%ﬂ@ﬁagaz mafsgfor a nmethyl group, 25and salts,
di astereonmers and enantioners thereof. WO
2010/ 046035P5|'ér%|3%80?/ 007247

the eLa-Ma'?u xenograft tumors as a function of time.
B) weight of the HeLa-MaTu tumors on day 20, and ratio of the average tumor

weight in the respective treatment groups to the average tumor weight in the
10 control group (T/C).



5. The conpounds as clained in one of clains 1 to 4, characterized in
that R3st aN¥Q 2M0/G463yen or a methyl group, and salts, PCT/EP2009/007247
di astereonmers and enantioners thereof. 5 &4 The conpounds as cl ai ned
in one of clains Ito 5, characterized in that R4 stands for a nethyl
or ethyl gro or. for a cyclopropyl ring, and salts, diastereoners
and enanti Eﬁgg'%t‘f'ﬁgp%f. 10 7The conpounds of general formula (1) as
claimed in claim1l, in which Xstands for-O or -NH, and Rlstands for
a nmethyl group, and R2stands for a methyl group, and 15R3stands for
hydrogen ofl. a neGdiypogndsipf gemeraRfstraglg) f or a methyl or ethyl group
or for a cyclopropyl ring, and salts, diastereoners and enantioners
thereof. 20 8. A nethod of production of conpounds of general formula
(la), conprising at |east one of steps ah-hhya) Oxidation of a

conmpound of formula (1vd) to the sul foxid&/of formula (IVc). 25bi )
Direct imnation of the sulfoxide o 4(1Vc) to a protected
sul foximne of forrmula (IVa).
HN
NI N R’ ),
= A _OH
x/\¢<
RE R
F F
5 F
in which
X stands for —-O- or -NH-, and
R stands for a methyl, ethyl, propyl or isopropy! group, and
10 . R?andR® independently of one another, stand for hydrogen, a methyl or ethyl
group, and
R? stands for a C4-Cg-alkyl group or a C3-Cr-cycloalky! ring,

and salts, diastereomers and enantiomers thereof.

15 2. Compounds as claimed in claim 1,
characterized in that X stands for —O—,

and salts, diastereomers and enantiomers thereof.

3..  The compounds as claimed in one of claims 1 or 2, |
20 characterized in that R' stands for a methyl group,

and salts, diastereomers and enantiomers thereof,

4.  The compounds as claimed in one of claims 1 to 3,
characterized in that R® stands for a methyl group,
25 and salts, diastereomers and enantiomers thereof..



WD 2010/ 046035PCT/ EP2009/ 007247 - 66 - | _(1Ve)(1Va) or b2)

I m nati on WO od 046088 de of fornmula (1Vce) to an unprot eﬁ?fﬁEPZOOQIOOTM?
sul foxi m ne of fornula (1Vb) and subsequegy_introduction of the

protective group to a conmpound of formula (IVa). O NH4 R4

5.  The compounds as claimed in one of claims 1 to 4,
characterized in that R® stands for hydrogen or a methyl group,
and salts, diastereomers and enantiomers thereof.

5 6. The compounds as claimed in one of claims 1 to 5,
characterized in that R* stands for a methyl or ethyl group or for a cyclopropyi
ring,

and salts, diastereomers and enantiomers thereof.

10 7. The compounds of general formula (1) as claimed in claim 1,

in which
X stands for —O— or -NH—, and-
R'  stands for a methyl group, and

R®  stands for a methyl group, and
15 R stands for hydrogen or a methyl group, and
R stands for a methyl or ethyl group or for a cyclopropyl ring,
and salts, diaste_reomers and enantiomers thereof.

20 8. Amethod of production of compounds of general formula (la), comprising at
least one of steps a)-h)
a) Oxidation of a compound of formula (IVd) to the sulfoxide of
formula (IVc).

0
s I
o
O§N+ . OQ\N*'
b o
(IVd) O (ve)
25 b1) Direct imination of the sulfoxide of formula (IVc) to a protected sulfoximine

of formula (IVa).



I _ 0(1Vb) c) Reduction of the conpound of formula (I1Va) to a

conmpound oWO@ONYVG48038) d) Functionalization of the 4-pogicdiRPR09/007247
2, 4-dichl oro-5-iodo-pyrimdine (VII) by rgaction with a

mono-protected dial of formula (VI) with formation of an _

15internedi ate of formula (Va). WD 2010/ 046035PCT/ EP2009/ 007247 - 67

- (va) e) Production of the 5-CF3 internediate (V). (vVa)(\g, B

f) Coupling of the conmpounds of fornula (I1V) and (V) to formth_egLF

intermediate of formula (QII). o N
Il \V/}
:: /S\RA :: /S\R4 0
0§N+ .l OQ‘\N-}
- -

or
b2) Imination of the suifoxide of formula (IVe) to an unprotected sulfoximine of
formula (IVb) and subsequent introduction of the protective group to a
5 compound of formula (IVa).

¢) Reduction of the compound of formula (IVa) to a compound of
formula (IV) '
10

(IVa) (.IV)

d) Functionalization of the 4-position of 2,4-dichloro-5-iodo-pyrimidine (Vi) by
reaction with a mono-protected diol of formula (V1) with formation of an
15 intermediate of formula (Va).



. g) C eavage of the protective group PGwith formation of (Il1). h)

Cl eavage oWWOMEI10/046035 ve group on the sulfoximne with f j

(la). FFS'70 N\H4 HINR R2' R3 FF (l1)ggharacterized irlljt'g at Zt‘q']beg?607247
substituents Rl, R2, Wand R4 have the neani ngs given in general

formula (1) of claims Ito 7. 9. A nethod of production of conpounds of
general formula (lIb), conprising at | edst one of steps a)-f) a)

Oxi dation of a conpound of formula (1\d) -(BIQGthe sul foxi de of formula

(1Vc). WO 2010/ 046035PCT/ EP2009/HID)’7Z!(73- 69 - bi) Direct inination
of the sulfoxide of formul & (1Vc) to RorRi a prot@cted sul foxi m ne of
formula (1Va). O q (VI) PR
<
NI N . NI N I31
= o A _-OPG
cl k(/Lo’R}{RS
I !
(VII) | | (Va)

e) Production of the 5-CF; intermediate (V).

m 1
NI SN NI SN g
A ora AN A OPG
%0*3 | O/>(3
! F7IF
F
(Va) V)
5
f)  Coupling of the compounds of formula (IV) and (V) to form the intermediate
of formula (Ill).
F F
cl F o\\s,/’N
X ) W
N/
NI \N R1 S\R4 o
H HN
A S HN/©/ — -
R‘ R 2 . NI NN R
i = O;\‘(OPG
(V) RZ RS
(v
(1)
10

g) Cleavage of the protective group PG with formation of (I1).



O NV 4 R4 (IVa) or b2) Imnation of the sulfoxide of fornmula (IVc)

to form anW@@R0a0istendssul foxi mne of fornula (1Vb) and SF“@IEIQEF’%@O)QIOOTMT
i ntroduction of the protective group to ggonpound of formila a).

(I've)(1'vb)(1va) 10c) Reduction of the conpound of fornula (l1Va) to a

conmpound of formula (1V) d) Functionalization of the
4-position of 2,4-dichloro-5-triFl fforonethyl pyrimdine (VIIDbfF
reaction with an amne of formula a) with formation of 15af—g
intermedi ate of fornula (Vbb\-vN 2010/ 046035PCT/ EP2009/0¢. - 70 -
: / \Y/4 '
/@/S\Rtt o) /©/S\R4 [o]
ﬂl\ —_— HN
R NI N R
A OPG L H OH
F F
F

(1) ‘ ()

h) Cleavage of the protective group on the sulfoximine with formation of (1a).

_‘QLF |
o N
VN Qs

L — ]
NI SN NI)§N ]!
AN _A__OPG AN A__OH
T , T
(1) (1a)
5 characterized in that the substituents R, R, R*and R* have the meanings

given in general formula (1) of claims 1 to 7.

9. A method of production of compounds of general formula (Ib), comprising at
least one of steps a)-f)
10

a) Oxidation of a compound of formula (IVd) to the sulfoxide of
formula (IVc).



FFr FF (VO) eb{ Q)ﬁ?| igg of the compounds of fornula (‘Vb) and (I1V) to
formthe | WEY2RHVE480IF formula (11b).  0O(b)(11b) 5f) CREYVAER2069/007247
the protective group on the sul foxi mne wegh formation of (Ib). F F

WD 2010/ 046035PCT/ EP2009/ 007247 - 71 - in general formula (1) of

claims 1 to 7. 10._. The conpounds as clainmed in one of clains 1 to 7

for use as medity) RiEchiyaalianof the sulfosideroffornupdiVe) tasorn ai pretedted

one of clains 1t . lon of a nedicinal product for
t he treatnment of glélﬁ%)é@.fn 1 .O&hggg@\z@wnds as clainmed in one of

claims 1 to 7 for use as nedicinal products against cancer. 13. A
“pharnmaceutical fornulation containing a conpound as clainmed in ong/gf
clainms 1 to 7. 0

I ' W
s \S/

\R4 \R4
O v > One

Iil N
o (IVe) cIJ_

(Iva)
or
5 b2) Imination of the sulfoxide of formula (IVe) to form an unprotected

sulfoximine of formula (IVb) and subsequent introduction of the protective
group to a compound of formula (IVa).

w=0
,<,o
N
T
Z
\z&
i

O
o \R4 /©/S\R4 . S\R" O
’ OQ\Nf Oy ‘ Ox +©/ .
5

?’ S
—_— o_

(IVe) (1Vb) & avay

10 c)' Reduction of the compdund of formula (IVa) to a compound of formula (\"))

FF F F
TZLF :
0 N
VAAY NV
Ig g _ /©/5\R4 o
O\ +
‘*rlq ‘ H,N
0]

(IVa) (V)
d) Functionalization of the 4-position of 2,4-dichloro-5-trifluoromethy!-

pyrimidine (Vllb) by reaction with an amine of formula (Vla) with formation of
15 _ an intermediate of formula (Vb).



WO 2010/046035

PCT/EP2009/007247
-70 -
RT
= R1
N C:H A _OH
cl R® R cl HN™ X
SO § A&
NI SN NI SN g + Nl SN
2 N vk N
H g2 k3
F F F F F F
F F F
(Vlib) ' (Vb) (Ve)
e) Coupling of the compounds of formula (Vb) and (IV) to form the intermediate
of formula (lIb).
F F

1

ba
FF N
W
F s, O

| R
j; ' O\V/N /©/
Nl SN . S\R“ 0 NH ‘
P N/\.(OH +H N - -

2

e g

HR? R? NIAN R’
A A_OH
N -
F F i ' H’R?{Ra
F F
F
(Vb) (V) (lib)
f) Cleavage of the protective group on the sulfoximine with formation of (Ib).
F F

s A OH
H g2 R

F7IF
F

(ilb)

éharacterized in that the substituents R, R?, R® and R* have the meanings given



10

WO 2010/046035 PCT/EP2009/007247

10.

11.

12.

13

-71 -

in general formula (1) of claims 1 to 7.

The compounds as claimed in one of claims 1 to 7 for use as medicinal
products.

Use of a compound as claimed in one of claims 1 to 7 for the production of a
medicinal product for the freatment of cancer.

The compounds as claimed in one of claims 1 to 7 for use as medicinal products -
against cancer.

. A pharmaceutical formulation containing a compound as claimed in one of
claims 1o 7.



