5March2007
5 March 2007 WD 200- 5/ 023780 PCT/ 1B2004/ 00274- 4

SELECTI VE SYNTHESI S OF CF3- SUBSTI TUTED PYRI M DI NES
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Cpyrimdi nes

NR3R4 1 The 2, 4-dianino pyrimdine moiety (1) is a
conmon conponent in a variety of. 5 biologically
active drug-like nolecules. Pyrimdine derivatives
have been found to be useful in the treatnent of
abnormal cell growh, such as cancer, in mammals.

These noletles %re. connngl S nt@es}zed startuno Wi th

group; most commonly Ebc@g}b@;@&iﬂihe&ﬁénw\ equi val ent of
ami ne 3, HNR3R4 (see. Schenme 1 pelow). For the vast

maj ority of reactions involvi PyLI m di nes of fornula
2 and am nes of fornmula 3, 1{ #& well known that

~this first am ne addition oc ur/s preferentially (or

excl usi vely) at the norgér SRpYrimdine
4-positi-on (Chem stry of Het er gicycl' i ¢ Conpounds, The
Pyrim dines, Volune 52, WIley, New York 1994, p.371.)

~to pr oVhele 4|-d1ﬁmncrrp¢1rﬂﬁ:ae 4noidp €1)pksi erasoihnfon cdonippnédah a variety of

@@L@ggﬁﬁ %chQ ﬁruﬁ %Leelfn&béﬂlésr gg/{:mtdl?\ rl\fakl\tres%avg%enefound o He useful in

reoe ects assocCla
vihe Wegtmﬁt Pft %P@m@l prllegrewih, Byehirst ¢anesgy iminginmels2 Hirge moleties are

By HRtlediRdBtRGWHh BRI ikBriiddRtd £l @X” i a leaving group;

85! SPbre L 8 BRLE ot PR s U5 o afiiscn, AP ERASra Sonee 1 beow
%HEWE]&Sl rrajoriyy of ReactioRz iIRERPYRRIdIARREFRGMRIa 3 ajd Bmigel| ofdormula 3,

:NM@MI’:F&@BW Nst%r%adc%uoﬂ olecur&pfe?é?érﬁﬁ%ﬁ@k&ﬁ%wely) at the more
rxa(l:t %\"/(?5{5'6'}3% %9(87% nt%rlglgtgfe gfﬁ-r gq%%talrcy f.‘r‘g%{?m %‘He Pyrimidines,
@;Dhle're BxWiiph Bew ikl 1994, w7t N itcsprgedeinimediate Ke The primary factors that
gﬁlh&% ih8 Céé}%ﬁw%?&t ﬁJ%U@rﬁﬁHr 'an%ﬁe #dition T&E rfd eQEl%BelggnQ)%rc effects

Het erocycl i c Co

nds
C\gg;B vﬁlﬁ aplhsgglentvmeaﬁ%t in; Eoth \ergigme WWWF ggql to ?)bxsser extent

Bieredclign sol®pl. eBubseqpeainhaatingidicd witloa stadnd amine (5)-provides the desired
%@%ﬂ ,qd?,g,,q}f"gmgq car boxam dopyrimdines. is descrl bed in

. SCHEME 1
R
Rz HNR3R4 | R HNR5R5 ' )I
’,\ "\ NRR? R“RsN/I\ NRRY
4

A representative example of the. aforementloned chemistry can be found in

~ WO000391901 and is hlghllghted in Scheme 2 Other examples utilizing this general synthetic -
- scheme include Montebugnoll et. al. Tetrahedron 2002, (58), p. 2147, Chemfstry of
" Heierocychc Compounds, The Pynmldmes Volume 52, Wiley, New York 1994, pp. 371-417.

Selective amine addltlon to 24-dlchloro 5—carboxamldopynmldmes is descrived in WO

- 02/04429. Selectlve amine addmons to 2 4-dlchloro-s-ha!opynmtdmes are described in WO

" 25

- 01/65655 .




- . . ST 5 March 2007
02/ 04429. Sel ective am ne additions to
2, 4-di chl oro-5-hal opyri m dines are described in WO 25
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PCT/ | B2004/ 002744 -2 SCHEME 2 -NH2 C HC N
aniline ~CI J H NMe2 HNN NH CI "N C Hunig's Base
n-BuOH, A ' N NH n-BuOH, 100C%4h. 18h CHS . O NVE2
Wi le there are a nunber of general exanples where
specific. pyrimdines (2), amnes (3) or reaction
condi ti ons provi de non- sel e %&IV m xtures of the
2-chl oro-4, -am no-pyrimdin 4nd 5 the isoneric

2- am no-4-chl oro- pyri m di ne (6) ( Schye t hese. cl
reactions are of limted utility ﬁmﬁ\@y due to ,I
thelr Cbt %ﬁ,"eectlwty Cits t on o
l (E%atl onoe‘f’\{"ﬂéﬂzresu i ng
le ngengﬁ 1y exre Nl f Gt 100% epp | ve

| 'HPLC is generalfy required a nmeans _t o indiwidball
isolate the pure isoners (4 #dy6); WHPRh can then98e
transformed further into conpaunds such as 1 or \ps'.’\/NMez

y mﬁ%‘ierg afﬁﬁﬁﬁﬁér%ib%er%g%% Esﬁﬁl &ley\rl%RrsngngsR (52 anl;\)iines 3) or

m%%cqq fiENIReprRyideion-selertive MRS REREN-CHIOFOFSRINRARBhe (4) and
NESdetnerit: 27am|ﬁ\n4-&mamﬂiyﬁm(é‘fne%lﬂbclﬂan€]ee@0tHeQJt,“ réaBiithn 5 are of fimited utility -
: P&QLH f&?e g fﬁgﬁ" rIE{cTSc of sefectnn[in3 (and its impact on :)velraﬂlnylgld) but also because
sepaaipr 1of (g}eotegujmag ﬂslomcrsoﬁa;tehyrlam thmnmblmellff(c&t.ha?fepéaatwe HPLC is
Jeneaalig k@mtrédws gdehdanb ?dﬂindswauény Mofkid er}ﬁﬁe Rom "sg(gtand 6); which can
éelge{n@? m.ne ltlontot rlm
i tg nbe r? orme%[tﬁer into compounds such as 1 or |ts |somer 7 respectively.

SCHEME 3-. ,
1 1 ' 'R
Ipd R
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IBOES S YN
X = /'\ = Jy4 43 )\/.
Y N X X N.‘ NR°R R"R°N N "X
2 4 6
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N R
J\ 3pd  od M '
NR°RY  RRN °N NRRS
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- An example of such a reactlon that prowdes mixtures of isomers is the addition of 4-

RGRSN

: methyl-anlhne to 2,4-dichloro-5-triflucromethylpyrimidine (Scheme 4), This électron deficient
“ pyrimidine has a slight preference for amlne ‘addition to the pyrimidine 2—posut10n HPLC
- analysis of the crude reaction mixture shows a 1.4 to 1 mixture of and (4-Chloro-5-
' tnﬂuoromethyl—pynmldm-2-yl)—p-tolyl-amine {8) and (2-ChIoro-5-traﬂuoromethyl—pyr|m|d|n-4-yl)

p—lolyl -amine {9). Other examples of non-selective - amine "addition to 2,4 di-

halogenopynmldlnes are’ descnbed in Chem:stry of Heterocyclic Compounds The .

Pyrimidines, Volume 52, Wiley, New York 1994 Pp- 371-417. Luo et. al. Tetrahedron Létt. '

2002, (43) p 5739 Yoshlda et. al J Chem Soc, Perkin Trans .' Ongamc and Bioorgan.'c |
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15 anal ysis of the crude reaction. m xture shows 42

to | mxture of and (4-Chloro-5
wda zooflemsonet hyl - pyri mi di n-2-yl)-p-tol yl -am ne HCAYIBaow/002744
(2-Chloro-5-trifluoronethyl-pyrimdin-4-yl)-
p-tolyl-amne (9). O her exanplg£s of non-sel ective
am ne addition-to 2,4 di- hal ogenopyrinidines are
descri bed In Chemi stry of Heterocyclic Conpounds, The
Pynm di nes, Vol une 52, WIley, New York 1994, pp.
3731491411970/, l1gg? qF ale19Tet£PaB-ﬁ%f39 fifetiai
: 'E’ 3 'shhlqd}apet al . J. Chemelsgobtgs Pe}t%lq%%‘{' ﬁéﬂdlnﬁs to 2,4-
od ey %1 oorganic 5 I\/Iar ch 2007 WD 2005/ 023780
PCT/ 1112004/ 002744 -3 ChenBSEHEWME 41992 (7) p. 919. EP
647639 descri bes additions of piperidines to 2,4- CF-
~dichloropyrim d| ne CHEVE4 CF - N \p Fy NH2N 3
- CF3 CIAN "} NIRCEa- OH [ 1: jg NE+/ﬁ\8/ \
5 1n cont P‘as?ti to the act i ons ddiCrivdedCahol, ther &H
are onl EDFESPOCH (1: exghpl es wher'e an ani pe&
“(3) |sCE':{1ddergl tg}/a perBnaanqe)of la 2 in a
. sel ective manner to provide preferengially the g

2- am no- 4-chl or o- pyrlnidine 6. e nost notable
he addi tion of

5 exan‘pl,ﬁ é%tréslﬂ tc§ Ye%?hogi zfscéﬂ Ak h?agop\lées égefgtaﬁe/'on}y a few very sbecif“c_

N- met
Sﬁmﬁf?ﬁ}”’ﬂ%’etaﬁ anmeo{\;ao igeadded to & pyrimidine of formula 2 in a selective manner 10 -

* frovigk girefefenely lmd E%mﬁbﬂedﬂlcﬁé Bﬁ%&lh@hd"ﬁ‘n@ rhot GBI s)xemple of this

I?,gg%fi “!"’%" O%m‘ Bodiien BN o'BP‘BHrﬁW*@ﬂ%m §t4r<ib°h'%szww pyrimidine to
podde. 4-Ffﬂ°rpi$r@etbs&§@:penﬂnh@ysmhnep(&daémetS)ofounmen Yoshida et. al. J.

3 .."IO _5hé?ﬁt$'bb| P§M1357tlérfsuﬁ'ﬁjrgan$}rbnb%0é§%?1 &y, %éf({?fﬁ'g% R tis case,

he acthe tth(ﬁtt % am ne nucl e |s ate

¢ S90S P the meﬁ‘éﬂi}’bﬁ?tu%ﬂéé’ﬁﬁ Pyfimidine ﬁ@“&b?%w“dﬁ@ fact that the
droine reteleenttie Ve aatidiaty athef thah pe prisaryeort Qacbﬁmary) amine provides for
s@héENBéBdﬂﬁ 8rfu,sz§ ﬁﬁtil -N_) NG
: '. - n | oxghg%&iﬂe@ EE%’%S% urrmary of t he

Inventl on It has been surpt$H§MEPy found that by :

adding a Lewis acid to th ction nedium one ce;n
sel ecti vel addCstn a fungtionality to HS
rpositionhf)f\a CF3 substltzte; pyrimidine rifng.

Di scl osed! hepei n Ts—a;pracess—of "mk|
the f@Ifrul dN11-C| 1,4-dioXane

15 - - 100°C
' o - Summa[y of the Invention
It has been surprisingly found that by adding a Lewis acid to the reaction mednum,
one can selectively add. an amine funct:onal_lty to the C-2 position of a CF; substitited- |
pyrimidine ring. Disclosed herein is a process of making a compound of the formula 11

- 20

S NN CF3
a. |l ,

oo R\N-)'\N/ o
] .
R4

whe'rein' X is a leawng group such as a halide arylsuifonate. a!kylsu!fonate,, o
perﬂuoroalkylsulfonaie arylsulfinate or alkylsulf nate; and |
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20 CFN 3 RN N 2 A4 1.1 wherein X2 is a | eavi g&m !
group such as a halide, arylsulfonate, alkyl sul fonat e,
per f |l uor oal hyfsul fonate, aryl s%_fi nate or

al kyl sul finate; and - - --- ---% ---------o oo 5
March 2007 -4 R3 and R4 are substituents
i ndependently selected fromthe group consisting of

hydr o [ roup and aI| roup; or. .
{aken - Fouathar st Esegis WsPifs. S948RE HaE, B 9Bin Yonsistng o
alshegeing ah pn omaflq)ﬁrawn andramaliphalicarredm ot teerptogetbers-NRER" can form a 4-
;fisrm&afsereﬂ%aﬁﬁdnasréua]ﬁcﬁ@&pound of fOf”URlsg410 N CF3

o esenanerdhid o8 AP cclogi EFRHng 10 st 9 Rl Bs o

to forma conpound of formuN CRgherein X' is a

| eavi ng group 'such as a halj; aryl sul f onat e,

al kyl sul fonate, perfl uoraga / bonate, aryysulfinate

. or alkylsulfinate. In an aspect,-there is provided a
- met hod of maki ng a conpound o1f°the formula N CF3

Wmaa‘une% fdrula\ W BINGPIRY) Itk %r&eh@é‘&ﬁ J]gev% aLe ’ana I%q'icj'ﬁehucleophllrc
. tRAf ar e subst |dt nts |n€e en e% % ted

Yeg 15 Tah 3 Repu gt dorspe A mXd =N GiDup U a6 @ haiide,
aayicuifanalel alpi'lsy!fortateg p@ﬂqmroaukylsmakm tangaﬂﬂmte or hiRgRYIficdta. - _

forma 4- 11 menbered aronmmtic or aliphatic ring;
wherein the nmethaod caonprises reacting a conmpound of

f or mil' N gdpecigibgre ig proyides a pethgdl phmalingaRoRwowTd of Brerfermailas
(HNR3R4) in the presence of a Lew '§ Acid and a
non- nucl eophilic N
3 |
R\"\' /'\N/ 2
R4
11
wherein X s a leaving group, and
R? and R' are substiluents independently selected from the group consisting of
hydrogen an aromatic group and an aliphatic group; or taken together “NR®R* can form a 4-
1 1 membered aromatic or aliphatic ring;
wherein the method comprises reachng a compound of formula 1 0

‘el
X'l J\N/ 2

with an amine of formula 3 (HNR‘*R") in the presence of a Lewis Acid and a non-nucleophlhc

base to form a compound of fqnnula 11 whereln X' is a leaving group.

ina preferred embodlment amine 3 is an aromatic amine and 0.25-10 equivaients of
Lewis Acid are used relative fo the amount of pynmadme 19, and preferably 0.5-3.0

equwalents of Lewls Acid are used relative to pyrimidine 10.
In an altemalive preferred embodiment, amine 3 is an allphatsc amine and 0.5-10

equivalents of Lewis Acid are used relative to the amount of pyrimidine 10 and preferably 14

o equivalents of Lew;s Acid are used relatlve to pynmldine 10.
In a further preferred embodiment, X' and X2 are the: ‘same or d{fferenl and are each

_ mdependently halides and the Lewis Acid is a salt of zinc or magnesium ' '
“in the mosl preferred embodlment X! and X2 are chloride and the Lewis Acid is zinc -

chloride




base to forma conpound of fornula 11, wherein Xlsp%ﬂ%?2007
| eaving group. In a preferred enbodi nent, amne 3 is

an aromati c am ne and 0.,25-10 eqU|vaIents of Lew s

Acid are used relative to the anount of pyrimdine 10,

and preferably 0.5-3.0 - équivalents of Lewis Acid are

used rim 0. In an alternative
r ef e?ﬁée%wé) ng dé%rég ed bﬁ%er\"émé) dreavgpelude@bhat i ¢ ani ne

g‘i‘i@'%?”?fsl 6-9-&530d fPasisamess) aﬂf;’vﬁ"@pml igomers ofisertipounds of the formula
1 dé.g4 RvendtSertahiionasn®) Lt wal astsbdriit, HidkRerddmerRHhd other mixtures of such
Egﬁﬁ&prably 14 equivalents of Lews Acid are used

rel'ative to ‘pyrimdine 10. In a further preferred

enmbodTHPEaRmPoURds anghealty prepareé by the mettwe can el  er erit and
m%’e@en@ﬂ&htorﬂdﬁﬂmﬁdﬁabblﬁg a ér%?%n@ﬁﬁuﬁe%nﬁ'eémdsth@‘% g) L% enamine

fol sal,t of F a{gnesmm preferre
-ToR£0% 9gRRptic ié‘*f"%ﬁ%la mixtyres, t'ﬂ'%?qfd eTr!?nﬂ'eP?Té"chbQ\ﬁ gl sughdtautorneric
fons ig ldlac!osedhieml‘n dBaubonives olay 2067as rdiature Iof a cang@oeraRt in solution.” In
ar ed t he net ho clude all stereoi somers
S°€C[efe§“ usyaily %ﬁwta“t?’}‘%(r?éeqd g*d}%ﬁs %V%[hfa%ahlt eqperaEaiion pEipdpiomer may
beOfesEmAPOMBdfetidd B ch&ympakse thblorbfurslion dR afNHutdiners of the present
enantioners), as well as racenic,
CU@P%%@%reonerlcantlother m xtures of such isoners. The
" .
| n severg% I?é?éiln §%J ﬁeﬂr R o?glrcﬁ%o{ngrgi %&?ﬁgne‘f@%fe?)ﬁ & pounds of

tautonmeric forns, Inc eno
of formiuteet f thatrean berskepatateddatd mtatmdalbvmeamm isofr@rsm and

h f h
D ? g gﬁ% rg?r% %o:%lﬁ%fng'éﬁa]rgcg E% H;' e Ijiitéa[yﬁ%r?tglp (ﬂl‘%@ ?qws double bonds. When
sud!hl Bl SRtbriheithe. coFﬁthM%Eé’x%t BB is @ Sland Sorifibrbiitng San@fasAnixtures
autonmeric set in solution. In solid form usually

meﬁﬁé fisp fisplesed hereindniha sreparationesuetongpundse prepar at i on
of one tautoner may be described; the nmethod may '

. enconpasse the preparation of al| ‘tautomers of the

~ present conpounds. -Disclosed herein is the

* preparation of atropisonmers. Atropisoners refer to
conpounds of of fornmula 11 that- can be separated into
rotationally restricted i soners. The conpounds
prepared by the nethod may contain olefin-like double
bonds. When such bonds are present, the conpounds
exist as cis and trans configurations and as m xtures
thereof. Al so disclosed herein is the preparation of
such conpounds. 5 March 2007 WD 2005/ 023780
PCT/ | B2004/ 002744 -5 As used herein the term
"aromatic", and specifically, an "aromatic group”
refers to an aryl or heteroaryl radical as defined
herein. Further, an "aromatic am-ne" or "aromatic
am ne radical" refers to any ami ne or am ne
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radi cal bound to at | east one sp2 carbon atomt hat arc

part of an aryl or heteroaryl group. An 5 am ne or

w@;m,g]@zj—,@gh cal will be referred to as an ar omapcé/ 185609002744

or radical even if the am ne nltrogen is bound to a
hydrogen or an sp3 carbon atom_in addition to the one
sp2 carbon atom ' Thus, for exa‘rﬁple - HN( C6- Clo) ar vyl
and - N((C1-Cs)al kyI)(.(OG Cl6)aryl) each refer to
aromatic am ne radicals as defined herei n despl te the

fact that, s%@%gre@rqt\ nf n'n%rrg:%gfi% a;pﬁ 5PEG gfc%& 3] f[omqitgigéqug refers to an

non-aronati c Su
t evherdiiereyiradeat as defisedherais. phenyl , napht hyl ,

t et r ahyrdinaaghtaiimatic BRFRNN “a@pRtid Qﬁné ifahﬁal” r%ﬂers ﬁ),r ag]tne or amine
u q tolg stonal Ly sh?bstlt%tte vvlrt fh 1- 3
o (0P| PeHon G alRest 4Bs priekartion alarm hat i patt of o @y ordlsreenyigroup. An

| aanphero;lannrwdnadfaél viillisetidreddo af an epmaii@bhibe e telcaC#enat the amine

o lg'g%nelﬁ nﬂggmf n‘b;@ h%rﬁérbgrra 'néﬁcépa Q:gna)g{f 'éto?t{ ?n chjmoln' t@tlliee gnél gp carbon

221 Bhus. dfr WE’P@&mW?rﬁyla’% 0 oﬁgphfs)g'bﬂgﬂstcut)@rdl) [gach refer to
| arbmall: ahesnaticalblee defihat hérgmUSspité\ghdl &6 tHae le@EM anﬁrbaenltrogen is

o taq{agp.e&ghgllg g%%klc?l{?g&gérﬁ%to an aromatic heterocyclic

10

15

20

group usua eteroatom sel ected fromO, S
and N The tWE"rlfﬁ‘d ofRsy el erheetic owdictle Mesherascypiang, naphihyl,

QEtRIMpAraRapHES, wbs;g fbﬁdmmeqik@ymuﬁrﬂ"jgr&dwrﬁ@ setbphigRing subsiltu{ed with 1-
U | |

b SFRReAR, TLORR R MonLHRtiTT IS Beby! el fused o @

dev-tamAtic helezargclep Exemplesof Buct graeps. iBQudenbitiee mbhimited to 2-oxo-

E?@@ﬂf}i RBroafaniEh 8RRk 29‘5’x91$p§d;h{b%d&%%llrg%pﬁ@ﬁﬁlyrégiastltuted by1to3

r| dyl, pyrazi nyI pyri m di nyl
ﬁu'lnb% ngbs{? h enyI fur] imdazolyl, pyrrolyl,

oxaz OIA;$IU5€@9 h@felﬂ the &l‘m)(aelgloyltyl” rdferd-to ax amolalid Dneterocyi:hc' group usually
itk aﬁu@hé‘tbroét%n'gselecgedgrohhbaé %hbf |N in li“aéj’nrfghhﬁ‘égﬂnxm aromatic heterocyclic

E%pgﬁ%%bf: SU%tt @%&l%ty up é%g]reiﬁ s)mtal%/lg( 5‘&53126}t§/?5 ?tginﬁd herein. In addition to
45i@ o8 lesterdatamolhy lalomatib hetdrcayaic ywroup enay.optidnaly Have up fo four N atoms

ﬁmhhé‘ﬁhgaz Ekéﬂﬁles Sfuf‘uﬂs%éf I Ogrbﬁﬁqr‘élﬁlﬂij Ml aréoﬁ&zlﬁﬂgh 3@%%@! pyrazinyl,

benzofu

Rt L%@BGZW 1“*'?@'* SfU%l'f‘%Hﬂzé'Y's wsq'm pezelyl (e.g., 1,3-oxazolyl, 1,2-
oXatayl)) Hiazelyl (g,g.,an3thidzo, @ @xthiasolyl), Gyiazormtetrmlyl triazolyl (eg 1,2,3-

B tﬁéz%fyﬁ”?ﬁtzﬂ tﬂ@fogzl)he&éﬁg%(__%l g% ouﬁba%ﬁé’ﬁﬁ% é)i)g %ﬁis ouﬁy ga 0., 1,34-

30,

['ected from

E roup
gé‘? %ﬁ"é)’”t guipely. Srayinplyl.abenzathianyh berzefund @ﬂ@iﬂr ynd dheoliss optionally
. 25

shivstieged: by @ ®@08- @ﬂﬁﬂ@tshﬁstltd&ﬁiser Niéiﬁétﬁely EXQTBhE Ta®bnSLUSHL, of the

afg %H%?%Aeg%&‘ r*k/im L[%; ?@9%& rﬁE}IP?e&eW 3 99R. selected from -C=0 or -S02. '
@etqmgmylh 9lg¢ @fqerﬁto[o_[}eg)] the@inrérpentigned IRleyomgyl groups fused to a non~aromat|c
hdteRic ej']ygafa‘ﬁ‘ipﬂéércff QL& &oﬁp@inaﬁaé Bhtfe ﬂﬂldhrm%g to 1,3-Dihydro-pyrrolof2,3-

hat |
: bé}/rg“’b -o%’ ef:ieﬁ, éjﬂlingg éﬂ [b%pwhth;)gg%ﬂo%nekW&Dl@fdrtgpyrrolo[z 3- b]pyndme and

SHdlllwdwe%ftbﬂahd[@w-b]pmﬂrml as -defined herein. . .
Ali plg héilcg;{)a{b‘a?ef&@{o b 4 &gP;P&:&%ﬁ%é%k%cV%&ﬁn }agﬁc%? as defined N

suitable s tuents as

heigie AIPhafin gropes frey ke ispbriituted with Weto bree safitpbin gutisgituents as defined

‘h@@hno radical" refers to any " 35 am ne or am ne:

d L. - _
pounts: tasehefOh e ol AT P g ol RS Rl el to amy

| an@lg@ prmwtadlcglrm Wich t-groine F kadicanitiegen aAbm iladuind taam s carbon

_sugsﬂ?ﬁec} Wlh!lentfg tharge guntal)le sgbstl?tge%lisnas defined hereln

th&l1i9 PSS oM a2l cyéféglﬂ'l' &Hﬂe@&oW&J&!kﬁ%&b tﬁt?’gﬁﬁsc%lﬁ@gilo%ps may be
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refers to Cl1-Clo linear or branched al kyl groups (such

|, ethyl, n-propyl, isopropyl, n-but
wo%%isd{%?s%" sec-butyl, tert-butyl etc.) optlonéﬁ)ﬁfﬂm‘mmoﬂ“

substituted by | , to 3 suitable substituents as
defined herein. The term "cyck®al kyl" or "cyclyl"
refers to C3-Cl2 nono, bicyclic or tricyclic
carbocyclic 5 ring (e.g., cyclopropyl, cyclobutyl,
cycl opentyl, cyclohexyl, cycloheptyl, cyclooctyl,

 cycl ondhgy fterm “glipgl @Mtoeﬂyd:m lioyar| wHearehydl alkyl groups (such as methyl,

10

20

25

Ry, ¢ %Eyf as%w}d'ﬁlpﬁ B isoidd cﬁ %G ﬁlLt?thlegtlnggé I@tgﬁ gf@ﬂglly substituted by 1

nona

bi ¢ n
§%§)\§/'t"t’%ﬁ SIB']fle"f "lsd’y@‘egl!?ﬁeﬁbl e substituents as
def i neThehtenetopclodBiyr in'icyﬂyl'D’éfeH fo@ad . FohP,asidyelic dmseyafe carbocyclrc

g Ay Sl B, o AR o, e

Paat@nv’but %?'@%w | i nbleysipldd1lheptant| opbispydl32.1joctanyl  and.

) Blyﬁ:idpﬂlzmﬂonar@y @tcOneatiy bptldﬁﬁ@ &fﬁﬁtﬁ{ed K ¢ 118 e Rlitdble substituents as
(Eéf‘é])a/% P'Fe?‘%pz q‘lcyclp:t ogﬁgﬁycf[cb?p&?al (ST% lle é.]Sﬁg,XVnggql §" spirocyclic. Thus,

FW@‘.QSZOW]:!I'?@EHW'T or Wl"tmtms aredefined yieteira ircluidé, tart are not limited to
cyBlen%b?ledcyélobL@i hgtepQy(C! ec¥d'!cﬁ1fe St 9{(90?‘%9@9 cl){clohexenyl

al n_ng

S 2 TrShto b et £ B R OIobE | A s e AT

-0-, The termSOetrocy@Rikyl” Wrethelefocybig oy Cheterd’cﬁcdé Cra¢ferd S0 a mono,
b%%ilco&airll:%h@ BRSh 3&#@"%19 BY% b :Each;'nB atgms YUnhaPleS heteroa‘oms selected

i ned herern clic or

11y S aS
fng’ei‘{ nfg}]- a Y 8 FCtvhemrjn the q)jpllcgﬁﬁlp@ Mtlp@al#y substntuted by 1 to
3E0bmpé @Bbabﬁ.lestu @k defined pereir Chityitee btricalie spaties! rhé? Beffdséd) bridged.

oPZRlgiRY |Exarﬂ|%(15§ &Is'u é%{gps me{P elgdt di. %]XJ)t nlrJ‘tE&P azehthy’l pyrrolidinyl,

I'perazin
pgﬁlﬁ) Wé“‘?"ﬁ% plpqﬁﬁlqy{',&qtraaqufpranyl oxetanyl thaornorpholmyl quinuclidinyl,
5&zazafcs{2m)he;§tﬂ afll b%ﬁé-y*cyoaﬂm B]h%ija bi cycl o[ 3. 1.0] hexyl .

fluor

?ﬁl ui\qusEt?'hgﬂem thtengr t% ogen” i JE?? e% ﬂuérg.gti:h qro, gﬁwa%or iodo or fluoride,
CW@%Q!@“GP"T'@@W%E As used herein, the term "carbonyl"

" AR Hededin, Uﬁ@del’mn dHAFe Sor S Uféb@s (e s¥d wbh@e&l such as

e Tk e [oletny e

" segpndymoigty stgh ?ﬁ)a'gﬁlblm afiinegroam (ignamamigiogopip). Wien

NR3\R4|1e|Q LNRW%RGNRW Qékehqgﬁ‘éﬂli@rfmfn? %n&y@hc‘:%ﬁinbc Cé?d“farﬂﬁle canbea

nong, bi li'c or tri

3 n SO SRR G GoBPE 3o R GHEORRITS 09 1o 3 hetercstoms

seledied Mot dhe0-, $84; 30 ed -SOexciiding fhe, nitrdgen al@OINVREORr - NRSR‘)

- Thé %}%ﬂc%:ﬂ& n{ag‘l%er}iph&%@;ggu@i 't%i'nv&ttr RS %b Lﬁ*g?iﬁ{ggg’dﬁ@epﬁ 3s defined
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- 35

lic a
he"te&‘ 35'§¥ﬁ"? gpirisydig ngqetsuw '39 fused é*rlﬂ@ﬂsbbf spp@yclic. Examples of such

cydiit GyrdhésCinolidd buC i@l ot IFMeE ité merpholine, hisafe Dpib&lasiAe Ogﬁlpendlne,'
cyclic am nes I nclude |

: I f h
pyrg&?lhgqx&lhh% th'%g‘@‘ﬁde?oom?gﬁol in azetidi ne,

.pi péy Spitehle Spbﬁ@wnﬂllﬂentenw m/me@inl di shemidalyl @hd ﬁﬂaarmaceuhcally

| 'acc{eBthﬂlﬁthﬂBﬁUnhﬂ %rouﬁ " U alhisos %Ehthéﬁgtfor lthe 'aﬁ’&r@rﬂgﬁﬁned aryl,

har maceut i-cal accept ab

| a and
nelgrRRat ﬂwgwygf’%@yah%%ewcpa kY @IoBPS RY: b] & uéﬂwvfd@ﬁcrlbﬁe by those
 skillgfl o thererit Mostealive pxdmpleshe seiticaltatle sabstitlents Gyhlde Aluk gte not limited

1o HYFLGER TR Bk berticRbt: BRYpS Deltidhdakby oSS hiHouRY, akenyt
groups,. afkynyl groups, hydroxy groups ox0 groups, a!kylth:o groups arylth:o gl‘OUps S
_ 'alkyisulfonyl groups arylsulfonyl groups heteroarylsulfonyl groups alkylsulfonate _groups, |
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skilled in the art. Illustrative exanpl es of said are

sui tabl e substituents include, but are not limted 35

woﬁ%'?\?ig'}!ﬂlgen hal o groups, perfluoroal kyl grou!‘l;sr/mzom/ooz?u

10

15

pertl uoroal koxy groups, al kyl groups, alkenyl
groups, . al kynyl groups, hydroxy groups, 0OX0 groups,
alkylthio groups, arylthto gréﬁps, al kyl sul f onyt
groups, aryl sul fonyl groups, heteroaryl sul fonyl
groups al kyl sul fonate groups, 5 March 2007 WO ,
2005/ 780 PCT/IBZOO4/O 2744 -7 aryl sul fonate
 CPORBREAR G, e R N ol Sk SYouPs. Gy o Pelergan aroups,
ayyiballoyl oh betenogaioyikyl @rcmpﬁsa,rylowyoc hetalokiyloxyogroups, aralkyl or heteroaralkyl
rb‘?&uﬁ)%o%yﬂoﬁﬁlok)ﬁlete%% 8@)[@{ %?Hé%)h LG?FO%I’)Q agr)ﬁbc& ﬁoups, alkyl- and

il ’@03{9%%@ gﬁawéwg o= efvloagionilp Srovesir AoYERRpS! groups,
aah&ybahmnoaﬁrﬂonyﬂgr&hﬁﬁ)dlamylaﬂﬁwg:émum groﬁﬁd’ b@ﬁ'ﬁblﬁldcgér@wgi atkylsulfonamido
uélls C3a Qm}oggn 8# rougu,p Sa% o‘y al% nyh ag:r ogi%g%s fsrylcarbonyl groups, -

‘am-n car At HoY'c
. gry&zfp@rb%mqrwaﬁnme dko uya«sthylmel@ywa Infey ralsaibd @ubsgsmmsr a carbonyl
mm)@b@ulmemnd@mgﬁ@wmn appFelte B0 HBSy subsAGaAts can be substituted

N arbonyl groups, aryl oxycarbonyl groups
g%ﬁ&{ﬂl?ga{% lih& ”thyl ene groups may al so be substituted

for a“Eabdsénsit” as(iSeherginaefprs 1T lpaific gkoupingsiof sormipeendsr ¢r uses into
%&réteaﬁ%ﬁﬁér@t es&JFﬁEuHEEﬁBfa SfH%ﬁtbbt SRLSHIE %1c$}&ng to one particular

bstitu g tional stituents.
‘%ﬁ’btﬁﬁﬂt ﬁﬁ‘ﬁt as %gp% BE RERepRUP: epé‘}eés'ftl?e%‘ﬂ%@fef fagnizable according to
- gundurpEtioggsof oBricus pbsiine@sts psuct s Sl icompounds eberelneR® is hydrogen and R*
gni zabl e accordi ng
B o D e s 2 speci 11 ¢ R3
or R group. Cther S¢iglfdfsserinippolidglaveniale according

~to - conbinati ons of various substituent Osp as all

conpounds wher g CFs mégr and ﬁ

(C1- C6) al kyl , I’Q1 5 Ly_;ub%ﬁu 2

by- ( C3- Clo) ny‘ 52 Dettea\rlsbcldDescr t| on of the

I nvention 3 AN BISENR3R4 ( . 1122 XN
X Lewi s Aci d N N 10 Base X=l eaving group Conpounds =

of the fornula 11 can b&¢AEFH@® by reaction of

pyri rcoehpaaadkoofamfoanuaarwrahxbeoare;&a?&pe ?Ja}ﬂl&‘ar%f nmldéné 10 and a
ce. o0 a

- ofiBA R ebeta, Free sugtottiE 1 Briod sregth obndeyfs S0 ahd a non

20

nudledphifiebase is eh vegatis solvgd v mixtge ofipsveniél LeXdng wtouph (20X which
nﬁ?fﬁe TS §ah’% &%ﬁﬁré?ﬁ) A pyfifidael 4o Qﬂatﬂ¥ ?6r'§|sgla&§n319 include but are not

i table spl’acenent, i ncl

 tipesp Bﬂ'd{e% SHE‘P"ialfésa"d Sufi ﬂ%%t%gfeéﬁwa*quhﬁ%ﬁvgg group is a halide. In

a Wrﬁémefaﬁreaérhbhdlrﬁaﬁ hihé mme ROchipriaEp Suitab giiadarglend ddtondary amine

N nucleophlles include aromatic, ahphatlc or cycllc ammes as descrlbed above.. Lewis acids

25

include but are not hmrted to the salts of Zn, Mg, Sn, Ti, Al, B, Li, Ag, Na, K, Ca, Va, Cr, Mn,

Fe, Co, Ni, In, Zr, Sm and Cu. In @ preferred embodiment, salts of Zn, Mg, Sn, Ti, Al, B_, Li,
' Ag, and Cu are preferred. ‘Most preferably, a salt of Zn or Mg Is used as the Lewis acld. -

Suitable equwalents of Lewis Acid relative to pyrimidine 10 necessary to effect selective

amlne addition range from 0.25-10 equivalents, and preferably 0.5-3 equ:valents when the

" amine nucleophile i is aromatic or 0.5-10 equ:valents. and preferably 1-4 equnvalen{s when the

30

~ amine is aliphatic (or an aromatic amine capable of forming a multidentate hgand with the -

Lewis Acud) Su:table orgamc soivents include but are not limited tetrahydrofuran, 1,2-

' dlchloroethane t—butanol, ether, _methylelne chlo‘nde, acetonitrile, methanol, ethanol, 2-

'propadol, ,.diox'ahe, 1,2-dim¢t_ho>£yetf_ién_e, toluene, chlorbforﬁ'l, ethyl acetate or ‘mixtures'




a further preferred enbodinment, the halide is SMathOW
chloride. Suitable primary and secondary am ne

‘WO HOEPEYBhi | es include aromatic, aliphatic or GyEIIB2004/002744
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15

20

25: -

am nes as descri bed above. Lewis acids include but

are not limted to the salts of. Zn, My, Sri, Ti, A, B,

Li, Ag, Na, K, -Ca, Va, C, M, 25 Fe, Co, N, In, Zr,

Smand Cu. In a preferred enbodi nent, salts of Zn, M,

Sri, Ti, Al. B, LI, Ag, and Cu are preferred. Mbst

phezéafs Prdigrabla esa’u;tturef ofZA r@[ogM}atécﬁ ah’@%%oﬂglrct Q@v&%rﬁ‘é’“ s‘Surtable non-
cid relative

?rﬁbigophrlélﬁa%@sbhauc?@ Bl arlile 17 t%; é(lgfnvr\adg'g\agmq e N-gﬁppr@pyl-ethylamme ‘

di ne necessar
gé&? C@S’ﬂu'}dﬁfz@'@ (PBQM)TUEQQSNM)C’ bases\satteat MIP- %ﬁbbnate Temperatures for
prieprrcaisl yange Srof egofcval SPES pkesh °

r@ ppile is aromatic or 075 10'%%\/:1 'S runalocm room
erably 1-4 equival ents when the 30 am ne is
aI i phdb¢ Eeqclon ey dheoremiadcoul it esiogi® 3tbpeoroh L eaquant-ar steps,

| WitHolrl SH/Hdoéree éﬁ&%}%%& a!Wd orl's%w%t?)vtrt@r) trr% feé% i t abl e

or gan sol ven I NC
tetra g varer v g ﬁleforgrulad"% MiheR sembinerbwith atprimanpbr secondary amine |

"@‘ﬂfhgr (5)rr%!t3 Hpefohim thial ppepatktion € ebrﬁﬁbdhﬂé log fohrﬂ‘iﬁtahﬁ"h Qlhere R® and R6
a8, 0 < SGEAL S oree

t 0 uene oro

| CWDQ'BGS"' bbB‘PB@e'PQ’FRBEDGM elppaticiring. 8ARtémeatieell/, compounds of
fqmmerh ol ot ysedul i thé piePar@ionr BEhRBRBSSISHRRA1 B &QFB gg g%dnfon of an

oy GP§L§fur @Heﬁn@#ﬂ{ resFectrY% Clléqﬁrrg)grhl el\[.c):f f(t:r)r?nsu?; 11 (n\r\?here X is a halide or

are not l[imt
PRIty fsrinate) arenAseniastil in giepaind ceypandsi et daeulDRV)or 15a/b,

wingrein 68 linarbaroR@tO S Salb AR FopMia %f%ﬁ@?%aﬁnaly%eg&a{bongala:’)on bond

,-O'F,e.g?,eratures for this process range
preferably the reaction is run at 0C to room 5

tenperat Urgy, The reac \ Fgay be cargiegrout in a S CFy
ng;g%:;g or g sﬁr sequept Lgl feps: wéa_ﬁf\((
Jf'%‘yN WEMsR el fechn over BNy or s ol NT Dy

of khe reaction. Cérrpounds of th§4forrrul a 11, n
conbi ngj with a pringry,on secondary amine HNRSR6 (5)
are uséful in the pr,ggav ion of coi‘bounds ofsd: q:n}rg—nff
12, where R6 and.R6 10 |ndependently represent LR
hydrogen an aromati c group or an aliphatic Tﬁ'bl?-ﬁ 2 ol
NR5Rémpaingn of tayeiuher2-tasvel REM for %xélfil:pnee AR r,b%orma,
cellq:frovﬁh'&@ﬁtab%aﬁéé?gin frﬁlnt,e Qah vel E’ibtfj OF |
B?P"GP 1@owp%raﬁalsbﬂors of -

formul a are use
protsin lfugﬁs,’ﬁ” a{” Padicylar, ]g@mpgtyndaddﬁotmum 1Gfaramele@!mg &ﬁrbﬂérs of certatn

" receptdr faod nowedceph lﬂr&me”@r%@%té a8 ‘?('I( {fot oaﬁﬁ%ﬁl '??%sﬁgt gu mpounds

ide or per
suc}'}]as (‘M% ogrﬁs%%sﬁ"qunmpﬁ’gpgraf% I%tE’B Wh@@"@if Nos r 10/l 3. Oﬁa(Aﬂomey |

doclgﬁt mrmlagP@%:m) whe 1 673823 (AtPritsy ddbRAALINGeOPCEID37).

al i phatic group, VI a paléﬂggg!@gat al yzed carbon-carbon .
bo formatron I " CF3 1~ CF R R311

e fglo Wiﬁgr\?xﬁﬂmﬁm@sr@tﬁ theR@raRaNtiny oIt Zommants Bt present
:nventron NMR data are reported in parts per million and are referenced to the deuterium
lock signal from the sample solvent. Commercral reagents were utrlrzed without further

_ purification. - THF refers to tetrahydrofuran and DMF refers to N,N- drmethylformarnrde o

30

Chromatography refers to Golumn chrornatography performed usrng -040 mm silica gel and-
executed under ﬂash chromatography- condmons _Low Resolution Mase Spectra (LRMS)
were recorded on-a Fisons Atmospheric Pressure Chemrcai lonization platforin, which uses a

50/50 mlxture of acetonrtnlelwater wuth 0.1% formic acid as the romzrng agent Al non- -




12 13a: Y=0 14 15a: 7= 13b: Y=S = R- 15b: Z= Corphinas 00!

of formula 12-15 are useful for exanple, in the

wotzmmtzmt ‘of abnormal cell growth, such as oaRAGM20041002744
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15

- 20
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manmal s. For exanpl e, conpounds 12-15 are inhibitors
of 20 proteln ki nases. In pagticular, conpound of
formula 12 are: sel ective inhibDitors of certain .
receptor and non-receptor tyrosine kinases, e.g., FAK
(focal adhesion kinase). Conpounds such as these are

S Ty UL R b oo

YBIdp3 300 e(ition undsy refyercprepiyd E1eapTiBh 3 FplantRygppalos was used.
a@emﬁi&eorf éiiphﬁwl d’ﬁﬂne‘i‘?ﬂ@l’%blﬁi‘és ekl SltetfairdhBSodp&RD Bseait witidut further

S D R oo BT WL o Gt

tad. the deut erium |ock signal fromthe sanple sol vent.
Conmenghad Jnﬁ@%nH@LWh‘?onkgtédréﬂﬁdlsWe?é?@Httof il fh@e reparations and
purlflcatloqﬁ_ E refers to tetrah furgn % foli The
Rrapies Shipvy e SE BT IoB? Hekh RGeS QAR BRIIRPR e o folows.
cafran ais¢discOZORBAX RXO&tdgna fingnyiantdred h]ediew!ﬂttri@acka)'dl)of 150 mm
Maidd | I(I:Cﬁ‘r'-i gelhm%\gno?’%:a%?eqmﬁg SREeE 4L 35hon a Hewlett Packard-1100

rorra 0 conditions. Low Resol ution Mass Spectra
§3LSFWB) A Sacha! Fat mEod i usedTunping AP PEEEMATRONBITR 2eirlg / acetic

- Shepifeal0.d mpiozabipeen laddtbritriig ovehi Chinuges Tae sysBinbthen proceeds on

{xn Hn%( tsH(r) ?Ig TV\H%C%OO%% ernN Fét%‘i@rfo&téjﬂ'ﬁ)%%%’ £rﬂirv\geﬁ ‘ﬂﬁi ger@e%t buffér

SO Mgm@ut CTihe Bo0 Gy @D thinperiod isepnsaat & BHTNYAS

Were run under ant r ogen atamher e for conveni ence

ani’gc%para Ion Crip 2Z f (t'hﬁIYI? 9 ?ﬂf uoror%&ﬂtglrsgltlm?cpné" @?F!fllﬁ(ﬁ‘%“l%ﬁl@luracll

Ar onef2heg, o1r39amob|¢a@ |pbowh1:rn@s eKchieopni($8smlnePe reglt Hhepuiv) were

- dpfgeh @@E@L Q%ck'ﬁ&*ﬂ g |b[5&ﬂlnthf tWeHE%B stifpdt bf‘étfﬁﬂ'bbﬁﬂén@ér. an addition
0 ne syn

el R e 1S rodibe s e EoriGie, ok AP T el (B & ivogen

athosphereagraaptaniraled pedsehorischcido(86 mith 8.5mle p"a? equINdIves gdded in one

- OHBRR B s'ﬁﬁﬂfyo%ulﬁr@%n S5h&derdte %%ﬁlérﬁd @ﬂ&ﬁ&ﬁﬁdzmmu@ms miL, 1.39

ot hervxn se ind

1 espphXies d‘&qﬂ 8 r?HWif?%ra‘fYﬁf é‘gt i ap ﬁ‘fIChl(ilgl/\ﬁagn %ha\s 9% internal

. té?amd(amd)of tie rEBEiommeactieds 850 ECatrycthe. eBd whihersiditionrBy the end of the

&hr%nﬁdﬁ'ﬁn o ?eaémﬁﬁrea{vgs éqﬁn%eﬁ’odéq ﬁ&r&nge solution. Heating was

ackard-1100 - stem A gradi ént sol

| intigied Fngnthe rﬂgarﬁ?oso o &R MABARY Al 480¢ éﬁ@f ?Eﬁcﬂét"ﬁ@“ time HPLC .

ang@lysih 6ihé egacliéh Rixre Indicdted thae tleestbriiag etatetiat wis eorsumed. Exiemnal
heagpﬁ v%g dgﬁb\rle;:g;%dstxg ! ?HEJ&F of tl%r ?a%ﬁ%g%ﬂole@ 10\@8 hc?ﬁgltﬁen added

ace m nutes an

dgwisp e éé‘ﬁ’?’eﬁ uiktate of S HE @nl- £ ¥ equivi aadidisthyl pHher {31 fjeeping the .
tén%%ttﬂéi%f tHeNduendiedt @diviesn A0GRAISTETT. TheThyerd Wélfe&separated and the

aqueoﬂg) Iayer was extracted once with ether (1L). The combined organic layers were

| combmed ‘washed with waier until. the washes were neutral (5 x 1.5L. washes) dried with
' MgSO4 and concentrated to provide 288g (95% yield} of a Ilght yetlow-orange oil of 96% -

' purtty (HPLC) This mater:al can be further purifi ied by distillation (bp 109 °Cat79 mmHg)

'35

Example 2:
General procedure for non-sefective amine addition:

-Methiod A: A mixture of (2- -Chloro- S—tnﬂuoromethyl-pynmldln 4-yl)~p—tolyl amine (9): '

and (4-Chloro-5-tr|ﬂuoromethyl-pynmldln-2-y1)—p-tolyl-amlne (8) To a solution of 5

o triflvoromethyl-2 4-d|chioropyr|midlne‘(500 mg; 2.3 mmol) in DCEfMt-butanol {20 mL) was.
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15 Preparation of _
2,4-dichloro-5-trifluoronethyl pyrimdine:

:ﬁw #sblororret hyluracil (250g, 1.39 nol) and
orous oxychl oride (655 ni, 6.94 nol, 5 f&fdARF)04/002744
charged to a 3L 4-neck flask equi pped wi th
overhead stirrer, a reflux corlenser, an addition
funnel and an internal theronocouple. The contents
were mai ntai ned under a nitrogen atnosphere as
horic acid (85 w% 9.5 nm, 0.1

wer e

co qu, traéﬁ ghos
‘ e%?ﬂ? ;1 gy 7rf“e>nbefz)0'0'm1ﬁd ibp WrapwiseHriditibo trigthylamine (1.1 eq).
- rAdisubtiriimgovermight INRRA@AADHE waX QbleBhtited and taken up in ethyl Zcetate washed

D&lth%gpm@t LAy %gfgr N Vzétﬁﬂ' gh*%soé\fengmpvgd or g\pgll)'lrllﬂq\é HPLC enalysis
revealed that Ahg cm@%fﬁggmtqgntglr@ﬁ atthe! mbdaeiod8:a eTishaSulting mixture of
oM ﬁ?ai)yephﬁﬁedﬁﬁﬁa ehinreB & @rgﬁjelrcjsdvg rlltPLEys Elgﬁl % 2 gta!‘ulj']ard gradient

action_m xture

dit
tﬁ% dlatd O '}5’#’3?611’ BR10mR 70 $7550a: O 1,4, WS H190% AENH,O 75

_' t-"oran g
54%?@61 Sspin gradisamt elation)id provide; @Cl&lbrommﬁrrﬁrﬂéthyl%@hmdﬂu -yi)-p- -tolyl-

Whihg ha}t(umngplrﬁvr%ﬁ @b, y@b%f%;? g?? 5{ %Wg Q%H S{,ﬁ%b_‘, 719(d, J=83

i ndi cat ed start

5 2ED P8 (dnd a1 8.5 diznaid), ﬁéﬂm dit);cfei NMRe(Qmy, @00 34H) 5t188.9, 157.6,

fasas(s, weraeimom'seﬂ 1@974&0@ apdls d“@rlloﬁgqﬁzﬁ o @gwg%g? h‘(/)T 32 Hz), -

A4RP ?éﬁ‘n}' g%?%%”‘f"hé‘m’{seﬂ{férzﬁg Ar 200K af'%@i"'&'uf@ﬁ@‘ﬁ trpfboromethyl-
Prb'@f"ﬁ@e?w&m%am!t@ (6) (2Th eng): AN BIMR (OBITR,, ae@%} 283 (@), 7.17 (d, J
L 18 HzABME 9 US (b VLB IES 2‘ﬁ>ftf &'P(RE C@sﬁ"' ql—@“‘l‘?ﬁﬁ{@@% 100

R Ty RS 9&3?5(%&@&9 Heb 121.1, 113.7 (g, J = 34

15

Hz), 211 ekt Esiet. Timiee @.18F trhin, l\xgﬁﬁm(mnd 269AC880.1. at@&rﬁﬁat.lon of .the

° : by Rinble SRk e
IR (36 SRRty bl Suble Ul S BiaORR e

of 9 %
. puri ﬁ'gg’ff%?%‘t'ﬁ fosspisAtiepsiditipn of aptineaousimg-g )-ewis Acid:

ExanMgth_ﬂ_._ GeotIoed-5-Pifios OREIhe pﬁ/ﬁlﬁldﬁfﬁlylﬁﬁ-ltdﬁﬁjalfn‘fr% BV REa solution
o P e 2 SIS A i mfled e 42 PrE(sgr 00 gt was

or o-
adﬁiﬁ% Z(f@)chiﬂélﬁﬂ (11 mL of a 1M solutlon in ether; 1.2 eq) at 0° C. After 1 hour, 4-

: me(waanmer(_?szsﬂtg: i1f bglowsuTabidug fowédni»ﬂh?bp%:swéddﬂ.ohodfyé sé\ﬂ%on of
. tnétl'ilffagﬁ 1. (93 5{3 loéq;H %&}LC%DO%F&R}P% lmeﬁ gtlr(u@;o@r ;lﬂj hozrséhe reactlon

o WaR GBIoP nir.ﬁetbogpqutbgﬂ-ﬁ?{@ ana{ye® revleplediétsat BreMaude o007 coMéed <5%
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iR B e

of RORG/ @23718%&%@@6 rﬁ%@&% QQQZﬂéme? %%’ %d%md @ 25&\"35%) following

%Lﬁg’%t i "1e o)ad m'%fltpé‘ﬁs Q‘t’ﬂr 286 290.1.
overh¢ gpriicatios of dkettiod Enwitins varenod otHeR bRthed REowI6f the Hheparation

B of d ﬂari%&hﬂ' Ioth@P‘@-taﬁ‘ﬁr%'-ci B8 i dntls J%kn ;H?{%q’luddﬂﬁr_@q no}/llmated o |

the solvent renove

tho%en‘ﬁﬁﬂ’i‘gﬁg‘%"\”eveal ed that the crude reaction contained a

1. 45-{4-Ghhmtoes- mﬁmfrorﬁelﬂyl-p?hﬁdthf?%llérﬁthd')gt mmp&&%&f- -one: C':H NMR :

 oustaza g PERIELEH b B L SR T e

0

em USI

| 1H).Wt!§61r¢)onm3m(35mi) 50.49 (£ 9HNTC AMR (MSELEL 100 wﬂ-&) §99.0, 161.3,

158/9%4‘)."'% 7133284588, 128 @ 9 HAUSM2L0 e 1183 (v = 32 Hz),

109, 523%| LS 1. dipes 759 ainetLIRMS (M) i389.di 3814L.y1 ) - p-t ol I

35

ani@ehiol) 5 (ritidaonBityl MnNMB QPB é\%Jan'ﬁrbeZ 3517(5 NMR

. (CD%H)‘IDQ, R a§%§é 32—6106'_318(%@ =gt H.}lqﬁ) 71@13{{)[\@4:\“()@@@1 JERY He,

2H) K80 s, 5HJ.6§: QMRJ(E:bdﬁ, 100 MHz)a 161.1, 167.6 {br), 167.2, 130.3, 1232, 1229 . . L




10 156.0 (g, J = 5 Hz), 136.1, 133.7, 130.0, 123 Bqq. -

J = 270 Hz), 122.8, 106.6 (q, J = 32 Hz), 21.2; HPLC

oro-5-trifluoronethyl -

wo%f&w&%tﬁe 7.236 mn. LRVB (Mr): 288, 1, 290. a0 /002744

10

- 15

20

pyrimdin-2-yi)-p-tolyl-amne (8) (205 rTg) "H NWVR

(CDCl's, 400 MHz) 2.33 (s, 3H)117.17 (d, J = 8.3 Hz,

2H), 7.42 (d, J = 8.3 Hz, 2H), 746(brs 1H), 8.52

(s, 1H);'3C NMR (CDCls. 1oo |sz) 160. 9, 1576(br),

1€4. 9, ,A34.8,,,129.9, 12 |S = 269 121. 1,

1(BI7 26 Ha) Lafy 11355 Hz)’ - 3Ha), 11ﬂ;5L6§FéﬂPL fetrdimeg 7.550 min. LRMS

- ) AORE30EME) @ 288. 1, 290. 1. Confi rrratlon of the

struct l('¢5 %ﬁlor%fs t];l}ib%"o%sy g%gnﬁ(&? %ﬂv‘ﬁgﬁ, r&;&% Blﬁn@ F%]eSi nI-Pli\ﬁle (CDCls,

crystal' X-ray ana
s#PRMHE AT %@rwcﬂm 7092 (drd Pas HuLHLP.26 (daiF 83 Aej 2H), 8.67 (s, 1H); °C

ﬁlnv%o-
Mb{q %OroI szgr1go 7 58 9 ? 4 5 Hz)d158 % 14[5 7, 142[ 12? 6 123 3(q.J
i nés% lg;) 1 29-.8 U384 T %Hz)O}{lPL ret. time: 7.720 mln LRMS (M+) 318 3 320.3. .
5 t r i f (mmasttrh‘fmbroﬁwﬂwpbyﬁhid@f )3l 4T 6-phén 43 ;anflined 'H NMR

rar de '%'T%) % %ég?ﬁjt ﬁv&ﬁ(szﬂw:r é (g&}:haf 00 MHz) &

015@2 AS9.Br151.61auk = 54Hz).m87 12y 382, 180, (2SS 1186 (4, £6)270aH), 121.9,
399 ed1 o dgoyeds hy) Wﬁﬂ@%ﬁﬁné‘%a%'nﬁﬁl‘ Gims lv?«%éé?'t 0%1%4 —

triet h | am ne . % :
Af t er Elopg-fitgt 'F%?m?é B-PHIEIS-4 Yeo- Myhemqneﬂ H DR (CDCls, 400 MHz) §

ecﬂmo(ePBlﬂ)aVﬂd (mAm), ytzaqtai 3H£’g®£m§abxfr 8 Hz,ewaﬁlm f;shaﬂ) C NMR
S0 BRS8N 80P 8 BR 1245 B BELlag 4275, vom, v20

(122.8%g;J ‘88% H#)oﬂ%&v[mg 3DBz) 1§88t &PLC el time: 7.66%rmin. LRMS (M+)
mh@rggh HPLC ret. Time: 8.169 min. LRVS (M+): 288 2. _

290. 1 thod B with a variety,

ot her { ﬁ‘ﬁﬁrg yi%%%\gglf’@rg 't”%(‘(éeor W@B‘EP&TW'SH’? 2- %kafa'f'e%/\r HYR (CDCl,
400 it 7.2+ mmt n®-14Hz;hll—l),rm85(-t,tJ=r 8h l}mr m)amgl(mysr 1A, d.4EE, J = 9.1
ng?EH%}fQ ki’lg)t 8%9 ;}WF?(%%/@ Sgil%:fmqﬁ%? 1576 (@, J=
4.81r8Y d#%08.i 1383) 122 6@&%2 6 (Q—IJng H) 1@@?4’508@{’6 1260 (WHzr) 3€Hz);, HPLC
r3t B&e(mmzm LvE vérBosd, 51(71 9 HZ 2H), 7. 39 (d o=

3 el il o il ARl F: oo

' 41]@1\/'&) & 7138940, 7 ¥ Br)Hz, 28 7742 (3312!4)87 53 26 .J95-8.Y 2%, 2H},B.56)(s~1H); *°C

R ('55%16861#9)5 Hds, 57 dars (dlu = i1y m’%hﬁsl%@‘gﬁmzuq J= | |

25

30

35

239 tlz}l 1186164449, d =53_4 lrlz) HPLC ret. time: 8. 316 min. LRMS (M+) 308.1, 310.0.
f | uor(emaiohys- trmwrbrﬁmﬁynrpyamuﬁraz 9:5L amﬁym wrz {eDCl;, 400

g o, 30 56 Sy 4 813% 74%% %59 - gty s eso s,

1HY;, °C BMR (CBCBOI00VHA) 1623C 158K (52[2(:!131 31147 3yMad.4B126146 123.2 (g,

z’é%??%%88@02%?@92%%%3%0‘3063?‘85%%3% gl Lhls oa) a0z

114.5, 113.5 (q, J .= 34 Hz), 112.5, 55.7, |
HPLC(4 emrarorsufm;om?ne'im Wirflidinld 3-&%8:-5 fhenyl ne1 HONMR

st 0 5'724&%&%5&%( A 5o, i 86 G IS (s, )

8.8 (s, THR30.48l (s, IHF "TANMR (DA$0-d8.126 Mr@hi 5%67.223588 (bri b .4, 1526,

15 b oty o 1 WOAAT A, 1200 100 gl 1202 .0 g

 Hz)g HRLC ret time: 7. 374 min. LRMS (M+) 341.2, 343.1.
" 4 (4-Chloro5tnﬂuoromethyl-pynmldm-2-ylam|no)—benzam|de *H NMR (DMSO-ds o

400 MHz) & 7.26 (5 1H) 7.74 (d J =87 Hz, 2H), 7.83 (d, 4 = 9.1 Hz, 2H).844 (brs, 1H),'




= 269 Hz),120.0, 113.8 (q, J = 34 Hz); HPLC ret. 5 March 2007

7.720 mn. LRVS (M) 318.3, 320.3.
pyrim di n-2-yl) - p&rABsiios0d2744

woz@wmpsno 5-trifl uororret hyl -
"H NWVR (CDCl3, 400 MHz) 8 7.39 (m

10

15
20
25 -

R

30

© r@in 1 LRBIS (M+H)52 73981 t,

or o- phenyl ) - am ne:
3H), 7.86 (s, 11-1), 8.60 is, 44H); 13C NMR (CDCI 3, 100

Miz) 8 160.2, 159.8, 157.6 (¢ =5 Hz), 137.2,
133.2, 130.9,'127.9, 112.6 (q, J = 270 Hz), 121.9, 10
119.5, 115.0 (q, J = 34 Hz); HPLC ret. time: 8.837

18i8a. (s, Lmy&d,s\#()s ﬁé Nr@ﬁﬂmﬂso 199 Hz) § 168.0, 161t 155 ) 158.4,

: ri fI uor onet
421,50 t% 118 g 112800 S8y HPLDeL fime: 5.605

B, Lms’_e\n{)rsn?mws? 35 (d J=17.5 Hz 1H) 8 51 (s,
157. 8

I H); ?ﬁ@hl% I—Eﬁ%ﬁh)ﬂi%ﬁy in- )y!)?tk- orgfl-pfj_wl)@mme H
& E (@'Vtﬁ? dsJ490 e 4895 (<1 8B).8.87 ¢, L= 6.79%, BH), 7.9B3d3) = 8.7 Hz, 2H),
ﬁ;@ nﬁg "HEgﬁw : (G RuRk il bl o) S 3o 83?‘318;56?:?15%‘? 1439,
# L %g JER X €94 413.3 fnd =M42|)|Z)84475 1HPLQ ret Jirre: 6.542
_ J =8.1 Hz, ,738(brs| |
H) , 74-&)10{!61'% SAW%PM%W'W%% & nogbégeaesuﬁ%fganyde H NMR
ﬂgwoaia( 10 MHz) & 92%(s-2H), 71788d.8] = 93HZ|, 2H), 24 H(d, 115229 £ 24, 8.85 (s,
1088 i <8300t i3 1gbibich o by of 150 S b s o TR, 1302,
3 i f 5, 142.2, 139.2,
%P 3 d%%’o”r J;e éﬁ%/ﬁi) %‘ﬁ%ﬂﬂapdc’zv%léz $3ﬁa‘*¥)ud1ﬂmsehwnep§9$3mm LRMS
(M*)25§-l2)3@rﬁ ne: 'H NI\/R 4CDCIS 400 M—|Z) 8 7.33.(d, J =
&@casZs 41‘12\.8@?1 N%Qﬂll % pgt&jlsds W fi csorllggnglr_gmatlc amine

Sll

- 6 56
cafgge ?F se_[gr-}g gs .'(1 a‘nulhgematg hggr,d forj%L@ws AGIO, e&idmﬂzﬁﬁ e4uitdéhis/of Lewis -

A((ld]‘«tarejlecess%?(ﬂ:rff%) readtibf 1®prodeed- séie&tﬂveléJ = 34 HZ) ; HPLC

re

M]Igt'gr G PF’ J&?h{om-g ngLTFLﬁgﬂn'n(eW[?ym%218 W 5\1 ﬁg\@}wq-b_eﬂzqne-‘t 4-
dlqﬂn . borg selution,pf NNRIIYcamTR Y- 248 TichiokdiylimBling. (360 fray: 23Hhmol} in 1:1 -
DCE!Eﬂ:QHs (2034)),wak abed Binc dhizric8 (81 H. of 2FM s%%%% 63,9“’3"]62 eq)at0®

c.9
Afpeg lilgroﬁrzgpli dm‘féyl ig pfggyl@edlg%@eﬁml@g, Beq)) vgs gdded followed by
dropyjse sddiior o a (Sglution) of=trigBlatiing, (229 ingy 1(10¢q)In & RY oHDLE/-BUOH.

3 Aﬂé’t&tlﬁmg?&z4 ,hobi@ kife fe8tiontvd¥RonEntfAS. MY prmwg%gtamed as a pale
| Q’eg'i%éﬁcf &% %’gt ? 3?%8}081'@ FRypteliRAfioTfgmn 25%, HyQimethenelz ofH NMR

(DNGSGHs, p’ﬂ@M}-IZ) 8 fi3n(e; 6H)-1616bHn, £INMEGS ¢, 2!4)0@ 6M1B)1H3} 0.8, 1H);

.‘- 1:0%39013 I ﬁ)ﬁ%ﬁ@ aswzas 159%@3 %876@:()51@ :;.01(28123 &23fire, J = 268

51, 1108 (Wix1.G3 HIBLC @} tithB57.904(rhin) LRMES(MH) 31R3, Ho.3.

151THS apbﬁc%{lgn ofi{ggthgd le\%gr :%var%\%%f gth%gamg‘es a@:i\% fg&t}ue preparatlon

e 122..9. 1.,
- of aygjiety bf ?]lg ri-amno-4- c@!pgfo mtrlxﬂuouppgﬁgylgmld@qqln,glud@g,:;)ul notdifited to
-1h05¢0(-'fﬁﬂmedmo 5-trifl uoronethyl -

pyrim din-2-yl am no) ben

e SR S b o

(cugbﬂog\@}z)gs 905, 3H), 6.91 (d, .= 8.1Hz, 1H), 7.0% m, 1H),-T-07 fm, TH), 8.09 (s,
1H), eweqh, 998 HM?W &2?’11)‘3%%% (EBERH NS {60.4, 1503, 1575

(g, J = 4.5 Hz), 148.6, 127.4, 124.1, 1229 (q,J = 269Hz) 121.1, 119.8, 1137(q J= 34Hz)

 110.4, 56.0; HPLC ret. time: 8. 151 min. LRMS (M+) 304.2, 306.2.

. 35
g, 400 MHz) 5 2.23 (s, 3H), 4.46 (m 2H),709 (m, 2H), 715(m 2H), 8.57 (25, 1H), 8.98 (m,

‘ (4—Chloro 5-tr|ﬂu0romethyI~pynm1d|n 2~yl)-(4 methyl—benzyl)—amlne H NMR {DMSO

1H), HPLC ret. time: 8.238 min. LRMS (M+) 3020, 304.0.




' 5 h 2007
12 8.840s, 1 H, 10.87 (s, | H: t3C NVR (DVEO J&'°

100 MHz) S 168.0, 161.0, 158.9 (br), 158.4, 141.8,
woéb&%;@zmﬂow 0, 123.5 (g, J = 268 Hz), 119.9, ]ﬂczwﬁzzﬁ&woozvu
: 34 Hz); HPLC ret. tinme: 5.605 mn. LRVS (
‘ 317 1, '319.3.
.(4-Ch|or045-trifluoronethyl- yF%n1d|n-2-y|)-(4-nethane
sul f onyl - phenyl ) - am ne: 'H- 5 NWVR (DVBO d6, 400 MHz) S
3.15 (s, 3H), 7.87 (d, J 8.7 Hz, 2H), 7.93 (d J':

8 7 te, 11- ;|
- Couso. §E s '?)ﬂ%%fée%%fbmg'mf%%-é Cx@#xwiw ek " R @MSO-de, 400
| 1"9'5'7—135 1719g1mg 1HL 2234m( 4H), 155 (ASTIHLES (h28H)41.64 13, 2H)( 860 (m, 241),

Jg.F7 ?rﬂ 119) 8. 554§ 0P, TRHPLESLL tirhd:Bsa8%nin AermE N4y 266 a2,

' Sf NEF)4 CE“Z ‘8'3‘6”% ‘["?‘1°fqW!f8W‘d?¥ﬁwlﬁi§ﬂ-2-W¥qlﬁh§¥mgh%amn GH-NIGR (DMSO-
5 manHa)rtmmmm 281 10, 349, {Wﬁg gg)&}, 'YH¥)1 eié% 2R), 3.42 (m,

53, 258 (n 2o s Sioka b, (ks b B ol

DNBOﬁthol_’m:Gprm@)n- -ﬁ@rﬁﬂu@rom]aﬂﬁl Byritriiding, 'H MRMRH(CDA24,2400 MH2) § |

HI))276§ (3%, 386 fn, diT7 S280 . J‘f@d\‘ﬂ% (DM#&-QG, % MHz) 5

| 1%5-2159315@%2 (‘FFo‘r f’ﬁé@b 18&4ds. J 1 26hiHeh 1098 (@Ri Mad Hz), 454, 25.9,

10  p4z) wephidiginiess.als RRALRMSQ+] So62) 286, 8mati c amine 15 _

- capabl e of serving as a nult|den;ate ligand for the

. Lewi.s Acid, additional equivalents of Lewis Acid are
necesJhe Present nventiereisondt dn bedlingited e exoge b titel stekciic embodiments

d&lchigsdi Herein. Indeed, various modifi catlons of the i mv ntion in atf ition to lﬁpse described
yrimdin- Rl'

Rabi b esabaid R B T e
15 @cwmrmnsr tbaveashy Buch, dodifictiomr ey itemided e f45@hinthe 2cdpe of the
‘ é%@hdedldhlrﬂls 1 DCE/ t -BuOH (20 m -) was added Zinc
' l@ph%? a [Msolution in ether, 2.2 eq) at
00 2 ateQis, app aﬁatlﬂ%pubhcatlons test methods, literature, and other materials cited
-heyeip afe eviehy incatpatatpdhiaangin yvettirente hethéiddidiraWgs. | eq) was
added fo| l owed by dropw se addition of. a solution of
trlethylan1ne (279 ng; 1.1 eq) in 5 nL of DCE/t-BuCH:
After stirring for 24 hours the reaction was -
-concentrated. The product was obtained as a pale
green solid (531 ng; 73% followng crystallization
from 25% H2Q net hanol 1H NVR (DMSO-d(j, 400 MHz) S
2.83 (s, 6H,  6.69 (m 2H), 7.39 (m 2H), 8.65 (s,
1H), '10.32 (s, 1H); 25 19C NWR (CDClI 3, .100 MHz) S
161. 3, 158.8 (br), 158.5 (br), 148.3, 128.2, 123.8 (g,
J = 268 FE),-123.0, 113.1, 110.8 (br), 41.0; HPLC
- ret. time: 7.901 mn. LRVMB (M+) 317.3, 319.3. The
.application of Method Cwith a variety of other anmines
allows for the preparation of a variety of other
2-am no-4-chl oro-5-trifl uoronet hyl pyrim di nes
i ncl udi ng, but not limted to those outlined below
30
(4- Chl or o- 5- trlfluoronethyl pyrln1d|na2-yl)-(2-nethoxy
- phenyl)-am ne: 1H' NMR (CDClI'3, 400 MHz) 8 3.90 (s, :
~'3H), 6.91 (d, J =8.1 Hz, IH, 7.010 (m 1H), 7.07 (m
" IH), 8.09is, 1H), 8.38 (d, J =7.9 Hz, 1H), 8.57 is,
1 H); 130 NVR (CDCl 3, -100 MHz) -8 160. 4. 159. 3, 157.5
{q,.J = 4.5 Hz),. 148.6, 127. 4, 124. 1 122.9 (q, J =
269:%&) 121.1,. 119 8, 113.7 (g, J = 34 Hz), ,
f*110.4,56 0; HPLC ret. tlne 8 151 mn. LRVS (M¥)
;304.2,'306.2. ' SR .
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(4Chl or o- 5- trifluororrethyl-pyrimdi n-2-y1} (4- nmet hyl - be
"H NVR (DVBO- d6, 400 MHz) 8 2.23 j ‘
WO%@X}%”%E] 46 (m 2H), 7.09 (m 28, 7.15 (m %‘1941’?'?2"“4’“"27“
8.57 (2s., 11-1),:8.98 (m HPLC ret. 'time: 8.238
mn. LRVS (M+) 3020, 304.0. 5 March 2007 WO 2 0 05/ 02
3 780 PCT/1B2004/002744 -13
(4-Chloro-5-trifluoromethyl-pyrimdin-2-yl)-cycl ohexyl
-amne: 'H NWVR (DMBO-d6, 400. MHz) 6 1.10 (m 1H),
-+ 1.23 (m 4H), 1.55 (m. 1H),6K SLAMS(m 2H), 1.81 (m
2H), 3169 (mmeﬁ*d)i,ofmaklﬂs?a6dﬁapobnd‘&f,th§foﬁ1'§ulé2 br s, 1H);
HPLC ret. time: 8.548 mn. VB (M) .1, 282.1.
(4-Chloro-5-trifluoronethyl - 'd1n2yl) cycl ohexyl
net hyl -ami ne: 1H NVR ( DN&O-_b. dg, 400 MHz) S 0.86 (m
2H), 1.11 . (m 3H), 1.50 (ri’]I 1N, > 58 (m IH), 1.64
(m 41-1), 3.12 (m 2H), B.55 (m 2H); HPLC ret.
time: 9.039 min. LRVB (M) oMl 1, 296. 1.

 Wh&BINOCes Lt roG} yl-5-trifluoronmethyl-pyri ni di ne
4 & and- Y Miz) 6 1.60 (m 4H), 1.68 (m

' 1H N
5 Ng %QCP%] ar&,_ﬁubstgue\gag: pgep@dgq)tly menmnq IhvEOralp, consisting of

10

- 15

20

25

".I)@ODQHHIza)n Bomailgréup ai%inlipHdié ghubJor tdken 1 e%mé"zn)a aRl%g .
{1%erﬂbere<?§:§ml§l¥c)ora}&%t,§ é,{ggls Ede Ve e ég R agonna&t

7; HPLC ret m n. LRI\/B(NI+) 2661
268 whereia “ﬁrﬂé@m comwwvmm & corpound obfermtulaiio.ed in-
scope by. the specific enbodi ntsC descri bed herein.
| ndeed, various nodificatio tHe i nvention in
addition to those describ 'E&;Igs w || becone

he

apparent to those skilled rt fromthe
f oregoi ng description and the185 acconpanylng flgures

withigh aﬂ‘mﬁ'cff 'fd?ﬁhl'a%l\@zlg‘ Cr{‘ﬁq :é‘%;%glmt Icn‘ a ew t‘ Lo 50 non~nucleoph|hc

b%sﬁggﬁ’ggtal%ﬁ'gwrﬂpﬁﬁ"@%|16=r?‘§he"?'@§ 'SI@éFMSQ,TOUPl terature,
and 8t her Ammaetbod af slaiai t etherdie X iaid 3 &rd HeCime of dlfferent leaving

biH=01; eference in their ire
glr %F 'mb%{o%gﬂw s an oS vt 86 | %B&%é?hﬁ""ﬂ 1@pyisulfonate,

- ligsK ‘N?ée rerfigorealtysytonste. arisvifigate ocalkyinifindteof t he -
forrul a ANneRBNNSZIaiRE Wlere DT SldxPere e 8arhE JY éigl%relnt and are

 eabl PHEbend@étly Ralldds2nd R4 are substituents indepen
. selected f¥omt group conS| sting of hydrogen, an

ar offlat i ¢ A4M6tpd ahf‘da"a@ véfterein X{ and X ave phiorite. t aken _
t ogét her A NRBBS of 88iml PivRerdindsaid amine, HNR’R?, is an aromatic amine and

0.25-10 equivalents of Lewis Acid are used relative to the amount of pyrimidine 10.

6.  Amethod of claim 1 wherein said amine, HI\IR"“R4 is an aromatic’ amine and
0. 5-3 equnvalents of Lewis Acnd are used relative to the amount of pyrimidine 10.
7. - A method of ctaim 5 wherein the Lewls Acid is a salt of a metal ion selected
~ from the group consisting of Zn, Mg, Sn, Ti, Al, B, Li, Ag, and Cu.
8. A method of claim 7 wherein said Lewis Acid is a salt of Zn or Mg
9. . Amethod of c!alm 7 wherein said Lewis Acid i is ZnC!z
10. A method of claim 1 wherein said amine, HNRR?, is an aliphatic amine or is

.an aromat:c amine capable of serving as a multidentate ligand for the Lewis Acid and 0.5-10 .

T equnvalents of Lewis Acid are used relative to the amount of pyrimidine 10,

30

11. A method of claim 1 wherein said amme. HNR"R4 is an ahphatlc amine or is
an aromatlc amine capable of serving as a multldentate ligand for the ‘Lewis ACId and 1-4

equnvalents of Lewis Acid are used relatwe 1o the amount of pynmldlne 10




5 arch 2007
11 nmenbered aromatic or aliphatic ring; wherein t

met hod conprises reacting a conmpound of formula 10 :
\Nﬁ&oo:mzsm 2 10 10 with.an amne of formula 3pcr/B2004/002744
(HNR3R4) in the 'presence of a Lewis Acid and a

“non-nucl eophiljic base to forn13 compound of fornmula

11, wherein Xl-is a leaving gro 2. A nethod of

~claim1 wherei'n X1 and X2 areé ‘the sane or different

| eavi ng groups independently sel ected fromthe group

consi sting of | f onat | sul f gnat e,

per f | uor oal kyl's r\t}ﬁ%t Ogﬁogglg‘"y WL ﬁ? ﬁ%‘f’%gﬂm s a salt of- 2 metal ion selected
al k¥ thergroppicensistingof-n, Mqrf%’tﬁo&. BfLi, Ngaanth Q. wher ei n X1

?ﬂgexz ang thﬁn%&opcﬂauq'ﬁfmﬁ&%mtsalgrﬁgw@%ﬁd lse?%] of Zn ot Mg.
peni@ptlyA h‘aeé 5 A et ho
X1 and ar e QI8 Pldeim 4 Wﬂerﬁi@tsﬁ'Sére\B'FAE!déﬁZﬁqu wher ei n
said amne, HNR3R4, is an aromatic amine and 0.25-10
equi valents of Lewis Acid are used relative to the
. amount of pyrimdine 10. 20 6. A nethod of claim1
wherein said am ne, HNR3R4, is an aromatic am ne and
- 0.5-3 equivalents of Lewis Acid are used relative to
“the anpbunt of pyrimdine 10. 7. A nethod of claim5
wherein the Lewis Acid is a salt of a netal ion
selected fromthe group consisting of Zn, My, Sri,
Ti, A, 8, Li; Ag, and Cu. 8. A nethod of claim?7
wherein said Lewis Acid is a salt of Zn or My. 25 9.
A nethod of claim7 wherein said Lewis Acid is ZnCl 2.
10. A nmethod of claim1l wherein said am ne, HNR3R4, is
an aliphatic amne or is. an aromatic am ne capabl e of
serving as a nmultidentate ligand for the Lewis Acid
and 0.5-10 equivalents of Lewis Acid are used
relative to the anmpunt of pyrinmdine 10. 11. A nethod
of claim| wherein said am ne, HNR3R4, is an aliphatic
amne or is 30 an aromatic am ne capabl e of serving
as a nultidentate ligand for the Lewws Acid and 1-4
equi val ents of Lewis Acid are used relative to the
amount of pyrimdine 10. 5 March 2007 WO 2005/023780
PCT/ 1B2004/ 002744 -15 12... A nethod of claim 10
wherein the Lewis Atid is a salt of a netal ion
selected fromthe group consisting of Zn, My, Sn, Ti,
. A, B, Li, Ag, and Cu. 13. A nethod of cla|n112 _
.wherein sald Lewis acid is a salt of Zn or My. 14. A
met hod of claim 12 wherein'said Lewis Acid is ZnCl 2.




