23077 WO-WI' New process for the preparation of diazine
derivatives The invention relates to a new process for

wo b@speBpar ati on of di azi ne derivatives of forPtl/aP1005/003346
formula I, wherein X is fluorine, chlorine or brom ne;
Ais Wis -CH2-CH2- or -CH=CH; nis 1to 10 Rl is
cycl oal kyl, aryl, heterocyclyl or heteroaryl;
Conpounds of formula | can be utilized as 23077 WO-W]
i nternedi ates for the preparation of e.g. quuid
crystallin nmedia c nents as descri.be n EP 0 606
090; or as NG BFGFGtHIG: B ESFPHRIOTACRURE AFTFTES | vo
substances according to formula I-A fornula I1,
Whies iventRin tedatésatbagesw proces|fliythe prépahtion of diazine derivatives of
-%gg)lﬂaalj. kyl; -S(O) 2-al kyl, -SF5,

x—Q)—w—(CHZ),;——R1

formula I,

5 wherein

X is fluorine, chlorine or bromine;
Ais

-0 <0<

Wis -CH,-CH,- or -CH=CH-;
10 nis 1to10

R'  is cycloalkyl, aryl, heterocyclyl or heteroaryl;

Compounds of formula I can be utilized as intermediates for the preparation of e.g.
liquid crystalline media components as described in EP 0606 090; or as

intermediates of pharmaceutically active substances according to formula I-A,
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-NHal kyl; or alkyl, all alkyl groups being optionally
once or several tinmes substituted with hal ogen; and R2

w0 g00sper7ogen; or hal ogen; and R3 is hydrogen; BPECT/EP2005/003346

alternatively RL and R3 are adjacent and together with
t he carbon atons of the phenyl_ring to which they are
attached forma 5 or 6 nenbered heterocyclic ring; and
Ais Wis -CH2-CH2- or -CH=CH .The term "cycl oal kyl "
means a rmonocycl i R? saturated hydrocarbon ring with 3
to 7, prgfer ¥ 3 to 6, ring atons. Exanples of such
saturated catbodyclic groups are cyclopropyl, Ny

cycl obut W3+ eyctopgnt yl , cycl ohe and cy ptyl .
The term "het erocy | __NreansOa-{sak urratéd>” nonoeycl i c
ring wth 5 to 6 ring jat I chwcofhtains up to 3,

preferably 1 or 2 het &wdtons sel ected i ndependently
fromN, Oor S and the remaining ring atons being
carbon atonms. Such saturated heterocyclic group can be
optionally substituted one to three, preferably one or
two tines by al kyl, which i%@gefined as above,
preferably by nethyl. ExaﬁWW agk such saturated

het erocyclic groups are pyrrolidinyl, norpholinyl,
plpera{kﬂxgh N- et hyl pi per azi nyl ,

R'is halogen;
-O-alkyl;
-S-alkyl; -S(O)-alkyl; -S(O),-alkyl,
-SFs,
-NH-alkyl; or
alkyl, all alkyl groups being optionally once or several times
substituted with halogen; and

R%is hydrogen; or

halogen; and
R’is hydrogen,; or alternatively
R' and R’ are adjacent and together with the carbon atoms of the

phenyl ring to which they are attached forma 5 or 6

membered heterocyclic ring; and

A is
L -, <0« <

W is -CH,-CH;- or -CH=CH-.

;and
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pi peridyl and the like. The term"aryl" neans a nono-
or bicyclic aromatic ring with 6 to 10 ring carbon

war@se977Exanpl es of such aryl groups are phenyPCEHREP2005/003346

napht hyl, preferably phenyl. Such aryl groups are
optionally substituted one tg three, preferably one to
two. tines by hal ogen, am no, hydroxy, (Q C 4)alkyL

(Q Cral koxy, hal ogenated (Cl- C )al kyl or hal ogenat ed

(tHe fermakyonticyl Thearises ﬂ‘ﬂonb@kﬁé Qafidaked m;&aa@raoma -w1ﬂf 3to 7,
bi cycl.ic_.aromatic ring.wt t cﬂiosl ref.er

SPrELY At T e BRBP RS of o CeRionr &dgps are
2cyhbipespybtopiisbsel, epd @bniybdgdehaghind/cyiclobieptyl. O or S

and the remaining ring atons bei ng carbon atons.

Exanpl es of such heteroaryl groups are e.g. triazolyl,
i Theiterml Peterqeyelal? ohapns atseiuraiodmonocydicaing withth teZoting ; atoms

O% R chhbaerX{? ¥, ﬁrawabm 9% 2 haxfo%lﬂyédeceaar lhg@If?éna),(IIltl y from
benzi m dazol benzot hi ophe benzo

 Huicheryi ang Jhm%raﬁmﬂga HRHCAORS BeftigocaT SWit yuc Saturated
tl&ét&i)@i'dﬁk gfdip damﬁé%@bﬁhﬂﬂ%stﬁ&&ﬂ%r@tb Yhilet, I.&Efékaﬂl one or two

Such het r S ar o tionall subs
AT E N RE e
Tkaeum&dme'ﬂabéwhé gmapsu sechylidinyl, nmmphohn)éqmperazm\yﬂv N-methyl-

agﬁ(,[ Eﬂ’%ha d%g@@ed chai n hydr ocar bon

a|n| preferably 1 to 4, carbon
atons such as nethyl, ethyl, n-propyl, isopropyl,

nTHﬁEeﬂn “afy]® H{e)(hs a }ncﬁid)t%k bi lﬁeﬁbﬂiatlc ‘9 a¥tl 6 ta_ he rildtbon

WHEmS Xa(r%glesgsiwc |a§y| gnroggsa e p eny d naphtl%fl preferably phenyl.

Such aryl groups are optionally substituted one to three, preferably one to two
times by halogen, amino, hydroxy, (C;-Cy)alkyl, (C;-Cy)alkoxy, halogenated (C;-
Cy)alkyl or halogenated (C,;-Cy)alkoxy.

The term “heteroaryl” means a mono- or bicyclic aromatic ring with 5 to 10,
preferably 5 to 6, ring atoms, which contains up to 3, preferably 1 or 2 heteroatoms
selected independently from N, O or S and the remaining ring atoms being carbon
atoms. Examples of such heteroaryl groups are e.g. triazolyl, imidazolyl, pyrazolyl,
tetrazolyl, thienyl, thiazolyl, oxazolyl, pyridyl, pyrimidyl, pyrazinyl, pyridazinyl,
benzimidazolyl, indolyl, benzothiophenyl, benzofuranyl ,quinolyl, quinazolinyl and
the like, preferably triazolyl and imidazolyl and especially triazolyl. Such heteroaryl
groups are optionally substituted one to two times, preferably one time, by (C;-

Cy)alkyl.

The term "alkyl" as used herein means a saturated, straight-chain or branched-chain
hydrocarbon containing from 1 to 6, preferably 1 to 4, carbon atoms, such as

methyl, ethyl, n-propyl, isopropyl, n-butyl, 2-butyl, t-butyl, n-pentyl, n-hexyl.

The term "alkoxy" as used herein means an alkyl-O- group wherein the alkyl is

defined as above.
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defined as above. The term "hal ogenated al kyl" as used
herein neans an al kyl group as defined above which is

wasvItrot ed one or several times, preferably POBEEPIOS/003346

six and especially one to three tines, by hal ogen,
preferably by fluorine or chlorine, especially by
fluorine. Exanples are difl uoronethyl,
trifiuoromethyl, 2,2,2-trifluoroethyl, perfluorethyl,

f?ﬂ‘l%l tgglg ;Be%lg&%xlat;%s%ﬁ@;ll"ads hi¥ed h%lfeiﬁl%éﬁﬁ%mﬂkyl gl altsEIeHhed above
xy" as. used hegein neans . an 0X
quaalb R subyitpterl ofc abovErahATIa RTEICARNE RS ket ePgRally one to
shmertithed, bdaldgyn,hakfgdly bpfkbenall chivyink] espetialty by fluorine.
xl'a?r{ygepsgeﬁ;g S(ﬁ@l)?(@r?)gie&l%/)?,r %gt?ug)hgﬁﬁ%l% %59(1‘?’1ﬂ§cr)1%ethyl, perfluorethyl,
202, the tike, kfpearlbetrforoyomptdyt. | uor oet hoxy and the |i ke,
especially trifluoronmethoxy. The term "hal ogen" means

fl uorine, chlorine bromne and iodine, preferably
fTheoterme halopensiechalkewy" 19 otsech derein) meapean allioyy Lreisr pndefined

abdveNhRhIiNibstTied dheesbalitindsibyhaloees SraRehbly Byfdbrine or
n process.for_ the preparation conpounds of

fCiORTcn Perialr G JoeBHTe S SIUOOPEIEKE. Feitsfomeshoxy,
-XH2-trifltbroetBidry, peHludroethSkegmdithk like, | espestalie mefldoroethoxy.
ring AAWand Rl have the significance given above and

Y is iodine or bromne and not both X and Y are
Bfleriarm “Tegey ninhasi uofing, héhlermg durnthine fand gpdimea preferably

; . : tang f
Stk ,&{1@1@4 A}ﬁorseﬁﬁeeﬁﬂp& %@rl]glf R 4ha¢hidEHe 0

formul a e preparat t hese di hal odi azi nes
of formula Il is described in the acconpanyi ng

The invention is thus concerned with a new process for the preparation of

compounds of formula I according to Scheme 1

Step 1 .
x—<:>—v > X—<:>—C:C——&Her

HC=C—(CH,)—R' v
. m
Step 2 Step 3
1

x—@—HC:CH—(CHZ)n—R x—@—CHz—CHz—(CHz)n—R1
I-b

I-a Step 4

In scheme 1, X, ring A, W and R' have the significance given above and Y is iodine
or bromine and not both X and Y are bromine. The synthesis of the compounds of
formulal starts from the corresponding dihalodiazines of formula III. The
preparation of these dihalodiazines of formula III is described in the accompanying
examples or in e.g. WO 2004/000811, Pieterse, K., et al., Chemistry-A European
Journal 9 (2003) 5597-5604 and Sato, N., J. Heterocyclic Chem., 19 (1982) 673-674,
Draper, T. L., et al,, J. Org. Chem. 60 (1995) 748-50; Goodman, A. J., Tetrahedron
55 (1999) 15067-15070; WO 2004/006922; Vlad, G, et al., J. Org. Chem. 67 (2002)
6550-6552; Zhang, Y., et al., ]. Med. Chem, 47 (2004) 2453-2465; EP 0 742 212 and
Gacek, M., et al., Acta Chem. Scand. B39 (1985) 691-696.
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exanples or in e.g. WD 2004/000811, Pieterse, K, et
al, Chem stry-A European Journal 9 (2003) 5597-5604

wapesB8st7e7 N., J. Heterocyclic Chem, 19 (1982pCT/EP2005/003346

673-674, Draper, T. L, et al., J. Og. Chem 60
(1995) 748-50; CGoodman, A. J.5._ Tetrahedron 55 (1999)
15067-15070; WD 2004/006922; Vlad, G, et al., J. Og.
Chem 67 (2002) 6550-6552; ZzZhang, Y., et al., J. Med.

Cﬂﬁeﬂ‘tep‘]lz SCB884) ﬂré&iihﬂéaﬁzm@o@ AR R aiéhg é@@t‘eakth alkyne

1985
Her SR fOPNA Y H P U RIS BT TaP R eprohjrpihe Presence
rmcaltaiytwvambuatskgfrwppew iodide ared agfallbdinmikcamplxj eigaPd(PPhs)s,

%@@?ﬁ%%f dr qﬁflé) fiﬁe %&lé‘} ic%%n 1§ @%‘Hg I?)ult En ttlbere)%ﬁ%Fe%gg g bgge like

cliepiveemiaegs nmmﬁ asr}me, pqpmu?m aynm piperidihe momdlohne or

ThRrdIRREd 1208 IS BREAls eﬁlkeo Lﬂ&trd}ﬁdlfcﬁﬁrﬁr eRgnaEnah l%lﬁﬁéﬁde or
Ilketrleth am ne, ||sor;ge(;r)%mamne i SOp

amiriares H?e;s%q a8 FSTRP T HYFSS NATYE N F%ﬂ%%’@ﬁ@el%ﬁa degivatives of

sformants. | i ke tetrahydrofuran, N, N-dinethylformam de
or mxtures thereof at tenperatures varying from 20C
to 1200C yielding derivatives of formula V. Wen the
s%kheﬁliessyinshqsisoisep@ededb# yhéhe eddistionnStgp pth2 tdrepounds of

?B.%qd@h%gl W fsmlI-ﬂZ'l' dﬁhgfeeé)lﬁai\% %uch'&'aﬁé}mﬂg gTe named I-a.

I ned mpounds are nafne
Bxslrotiipnes aebiction magtinnapyeatdy thy diyemsaeatioon is gerformed. The

PeRflpidaek udh %&@Iamn%lyaaﬁ 54 bddsUse ddRbedl H€ltY an inert
di sperse SO|IdS dsprbed on to

n_Lnert Sup
RO TER 35 Ehatron €5 G GaPBar B IRACD pbasa Kikhte (BasO.)
béd hlumisial l(ADt ny{)B@lS@talysD raralelngﬁlaP’t(/GbEO3 'I(Pﬁ#@ﬁIObeO system

Caﬁerexls{healsb% 5l as'd aﬁit%lc poison aI{cF gempers the rea%v?%ﬁt?c% COs,
Pd/BaSO4 orPt/BaSO, eventually poisoned with quinoline, especially Pd/CaCOs3 or
Pd/Pb/CaCOs. Alternatively nickel boride(Ni,B) can be used as catalyst. The mol%
of catalyst added can vary between 1 mol% and 50 mol%, preferably between 5 and
25 mol%. Eventually, a catalytic poison like can be used to slow down the reaction
and to prevent further hydrogenation according to Step 3. The reaction is typically
carried out at temperatures between 0°C and 50°C, at hydrogen pressures between
1x10% and 4x10° Pa, preferably between 2x10° and 15 x10* Pa, in solvents like ethyl
acetate, hexane, tetrahydrofuran or mixtures thereof. Alternatively sodium or
lithium metal in liquid ammonia (or some pure primary amines like e.g.
ethylamine) can be used to hydrogenate the alkyne group (—~C=C-) to an alkene
group (W is —-HC=CH-).

When the synthesis is proceeded by the reduction step 3 the compounds of
formula I wherein W is -CH,-CH,- are obtained. Such compounds are named I-b.
Preferably, as reduction reaction a catalytic hydrogenation is performed. Typical
catalysts are e.g. Pt, PtO,, Pd, Rh, Ru and Ni (late transition metals)- usually used as
finely dispersed solids or adsorbed on to an inert support such as charcoal (C),
calcium carbonate (CaCOs) or alumina (Al). Preferably Pd/C, Pd/CaCOs; or PtO, is
used. The mol% of catalyst added can vary between 1 mol% and 50 mol%,
preferably between 5 and 25 mol%. The reaction is typically carried out at
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wherein the PbO acts as catal ytic poison and tenpers
the reactivity), Pd/ CaCO 3, PdZBaSO or Pt/ BaSO 4

we®aneErt y poi soned wi th quinoline, especi al | p)CREPI0AZID3346

3 or Pd/Pb/CaCO 3. Alternatively nickel boride(N 2B)
can be used as catal yst. Thenol % of catal yst added
can vary between 1 nol % and 50 nol % preferably
between 5 and 25 nol % Eventually, a catalytic poison

|t$fé1?eﬁ?tﬁfep?teﬁ%‘é‘g d«g a?ﬂdJ‘?)O‘?PVX‘H Hyd ﬁ)g'éﬁ%ﬁ%és?fbssﬁfh@wt k& 1x10° and
u ro i on ac ng to

r"é‘é@t nPiekerd }Slb,%‘ﬁ' ’ ridg ]g’u ﬁgdf)*l’glﬁ'p g{)lége melfanol,
k&hé[lﬂﬁ,ﬁe@ﬁ@d@éﬁrﬁﬂ @Eétoﬁﬁ eﬂwﬁ ﬁ@g&dﬂ op nﬁmm‘s&heﬂaei iernatively a

A AP L o S’ B DL, 2 bt corr

éP?hgththb} uran or mxtures thereof Al ternatively
sodiumor lithiummetal in liquid amonia (or sone
pure primary amnes |ike e.g. ethylamne) can be

d

t]@ sigAro gk rgkeme He the kpmpoypdypf( formula ba e a@lﬁ?%@i do the

éﬁl}&é Id 0P ftonhlﬁ}aqﬂb)b wt&tﬁﬁleah@y §yﬂéﬂﬁ7&ﬁjfns rdaStig.OBRAgly, a

UCIOH e GO ounds O

v@ﬁé\l@m Rgpgtion. @ﬁaslﬁlghydgf’%enaﬂ?% r%i?éhjf}%% 66‘&@3 are e.g.
alPtePt’(alj,TEd Rh,Ru RiENeflateltyansidsn mmﬂalc)t m&nnl]ryemed asfinely dispersed
gf § gsogg %r org ?cp g&fe@&%@%ﬁrﬁ&% %ghaﬁzgﬁ r%g"ﬁl '\fal ym ca carbonate
t@@lﬁl@sﬁ loomlurmna &1) Prafecablyl E/d/@sBd/(éiQQsl P, ius rTélédIml% of
Oa?&edan)qﬁ%gﬁpﬁt@&nt Pl iaRe rsb bl ?EéfeﬁHFytbeﬁf‘ieen 5and 25

um car bonat e or. al'um n
(mlo % Fhereastias iy trricaly Opmeéa@@as e@apwt@eﬁ hyead C e 50°C,
nal h@d@égeﬁqﬁaisuﬁek rReded 1630° Mﬁiyxlbéw@refe}am Ib¥bvedadl 2500° and
rr:lljs x(iO Pa, in solvents like methanol, ethanol, tetrahydrofuran, acetone, ethyl
acetate or mixtures thereof. Alternatively a variety of homogeneous catalysts are
also effective e.g. Wilkinson's catalyst [(PPhs)sRhCl].

An embodiment of the invention is a process according to Step 2 or Step 3 of

Scheme 1, for the preparation of diazine derivatives of formula I
x—@—w—(CHz)n——

formulal,

comprising the step of hydrogenating the compounds of formula V

x——@CEC—(CHz)n—

formula V,

with hydrogen in the presence of a catalyst, to obtain a compound of formula I.
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preferably between 5 and 25 nol % The reaction is
typically carried out attenperatures between 00C and

WGOBS9AT7 hydr ogen pressures between | xI B andPE@REER05/003346

Pa, preferably between 2xI O3 and 15 xI ™4 Pa, in

solvents |ike nmethanol, ethanpl, tetrahydrofuran,

acetone, ethyl acetate or m xtures thereof.

Alternatively a variety of honbgeneous Qatahysts are
af\ether ¢rabeditnentofithe innicktipm isrit proecss adcgxding to Step 2 of Scheme 1,
[ &?%ﬁ\f‘%@ﬂ}gﬁn of Basihé Her%vc??ifvess&qgﬁﬁula 1l.he conpounds of
fornu -a are converte

to the conpounds of fornula
| -b by obtained by afequction reagtion Preferably,
as reduction react?('é'a(ﬁ"é‘r‘ "i"c_?ﬁ'i)ﬂfgﬁenati on is
performed. Typical catalysts are e.g. Pt, PtQ2, Pd,
Rh, Ru and N (late transition netals)- usually used
as finely dispersed solids or adsorbed on to an inert
support such as charcoal gE?Fﬂ%%Pciun1carbonate
(CaC®B) or alumna (Al). Preferably Pd/C, Pd/ CaCO 3 or
Ptdhpridisg ﬂfé%fiz(? of §d J:I%)tﬁ’lf(g that@hy&inRGdednaanvvary
between 1 nol % and 50 nol % preferably between 5 and
25 nol % The reaction is typically carried out at

t enper at ures between Q8C~and 500C, at hxdrogen
pressures between k*l— &G LCEHCHg)—r ef er abl y

bet ween 2x1 O3 and 15 Q¥ Pa, in solvents like

nmet hanol , ethanol, tetrahydrofuran, acetone, ethyl
acetate or mxtures thereof. Alternatively a variety

of honobgeneous catal ysts ) effective e.q.

W ki nson' s cat al yst [(PPg%gEﬁ%f?. An enbodi ment of

the invention is a process according to Step 2 or Ste?
3with hgdtegaminithe presencernd asptabiat 5@ Plaings camporingeof formula I-a.
derivatives of fornula I

Another embodiment of the invention is a process according to Step 3 of Scheme 1,

for the preparation of diazine derivatives of formula I-b

x—@——CHZ—CHZ—(CHZ)n—R1

formula I-b,

comprising the step of hydrogenating the compounds of formula V

x——@—CEC-—(CHZ)n—R1

formula V,

with hydrogen in the presence of a catalyst, to obtain a compound of formula I-b.

Another embodiment of the invention is a process according to Step 4 of Scheme 1,

for the preparation of diazine derivatives of formula I-b
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formula I, conprising the step of hydrogenating the
conpounds of fornmula V formula V, with hydrogen in the

w@e@sesoe? of a catal yst, to obtain a conpound BET/EP2005/003346

formula |. Anot her enbodi nent of the invention is a
process according to Step 2_gf Schene 1 , for the
preparation of diazine derivatives of fornmula |I-a
formula |I-a, conprising the step of hydrogenating the

conmpounds of formuyl fo la,V, Wth hydrogen in the
presence of a cat %@Téﬂg—bgg? n(C\gzeo ound of
formula |-a. Another enbodi nent of the invention is a
process according to Step 3 of Schene 1 , for the
preparati on of diazine derivatiyes of formula I-b X-
(A) - CH CH2- (CH2)- RL f orfPAm aII‘t{)o, conprising the step
of hydrogenating the conpounds of fornmula V fornula V,

Vol tRO&EL bfhyidiescRhBSEeeofipoandadfabiatla [ta0 obt ai n
a %%rﬁp%%nd o?pfor}ﬁiul@ga I -b. Anot t%)er enbodi nent of the

invention is a process according to Step 4 of Schenme 1
, for the preparati op—f diazine derivatives of

formul a | -bfornul aX-I-,’CQH&_Fpk"r‘n@:Hz}XéRst ep of

hydr ogenati ng the conmpounds of fornmula |I-a

formula I-a,

with hydrogen in the presence of a catalyst, to obtain a compound of formula I-b.

Another embodiment of the invention is a process according to Scheme 1, for the

preparation of diazine derivatives of formula I, wherein

Xis chlorine or bromine.

nis lto4

Another embodiment of the invention is a process according to Scheme 1, for the

preparation of diazine derivatives of formula I, wherein

X is chlorine or bromine.
nis lto4
R'is heteroaryl.

Another embodiment of the invention is a process according to Scheme 1 , for the

preparation of diazine derivatives of formula I, wherein

R'is heteroaryl.
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formula I-a, with hydrogen in the presence of a
catal yst, to obtain a conpound of fornmula |I-b. Another

werwsgdrrent of the invention is a process accoPdi/RB200003346

Schenme 1 , for the preparation of diazine derivatives
of formula I, wherein X is chkiorine or bromne. nis
1to 4 Anot her enbodi nent of the invention is a process
according to Scheme 1 , for the preparation of diazine

defdihadt éndesdiffent 6f fﬂégiivelnnoﬂh@ﬁ @rcsteég dcBordieOfol Sthe@k 1, for the
IS eter

brom ne n 0 .Anot her
dﬁﬁBﬂ?ﬁ%ﬁP*%?mPﬁae?Yﬂﬁﬁﬁqfﬂ?qugagvéFﬁgﬁss according to
Schene 1 , for the preparation of diazine derivatives
owikornmula |, W@HECH,Rli s heteroaryl. Anot her
enbodi nent of the invention is a process according to
Schene 1 , for the preparation of diazine derivatives

é%gtg&méh‘@)oh m?i’ﬁegfe'tﬂe Widedtior - ?E'Zocesm%d}ﬁf g | to Stetp 2b of

nvention IS Focess acco
Stabemed, for tigepreparation phdiatine desivapixesafiformgn Ld’i’h?ifﬂﬁe
derivatives of formula I, wherein Ws -CH2- CH2-

Wis -CHz-CHz-.

Another embodiment of the invention is a process according to Scheme 1, for the

preparation of diazine derivatives of formula I, wherein

Wis -CH=CH-.

Another embodiment of the invention is a process according to Step 2a of
Scheme 1, for the preparation of diazine derivatives of formula I, wherein
Wis -CH=CH-.

Another embodiment of the invention is a process according to Scheme 1, for the

preparation of diazine derivatives of formula I, wherein
W is -CH,-CH,-; and
the catalyst in the hydrogenation step 2 is Pd/C or PtO..

Another embodiment of the invention is a process according to Scheme 1, for the

preparation of diazine derivatives of formula I, wherein
Wis -CH,-CH,-; and
the catalyst in the hydrogenation step 2 is PtO,.

Another embodiment of the invention is a process according to Scheme 1, for the

preparation of diazine derivatives of formula I, wherein
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Anot her enbodi nent of the invention is a process
according to Schene 1 , for the preparation of diazine

waleooswe7ives of formula |, wherein Wis - CH=CHCT/EP2005/003346

Anot her enbodi nent of the invention is a process
according to Step 2a of Scheyg. 1, for the preparation
of diazine derivatives of formula I, wherein Wis
-CH=CH . Another enbodi nent of the _ invention is a
PNdcess accor di-Bflt@HscheRE=CH-pBd t he preparation of
di azi ne derivatives of formula I, wherein Wis

- CH2- CH2-; and the catalyst in the hydrogenation step

4hb &atﬁ?lét(fn He HEEendiieit §tes 2 @tipdh@ent of the invention
IS a process according to Schene 1 , for the

preparati on of diazine derivatives of formula I,
whsstkérrenWalimen?o fOH2 -inveanidn ﬁhepmma}cmrdm toHeheme 1, for the

THALO9EN] 808 E8iAukS F i Haud NG, SmDodi ment — of

nven process accordi ng To Schene 1 , for
the preparation of d|a2|ne derivatives of fornula I,
WWes ei nW s - CH-2HaCH-;apd - CH=CH; and the catalyst in
t he hydrogenation step 2 is Pd/ CaCO 3. Anot her
enbodi ment of the invention is a process according to
6B @a[’f@ly&t in tHHydrBRnRAGP aERLsIFINCAtOdbaRd/PB/Che1Ovat i ves
of forfrula I, ‘'wherein

Another embodiment of the invention is a process according to Scheme 1, for the

preparation of diazine derivatives of formula I, wherein

N=N
-

ring A is

Another embodiment of the invention is a process according to Scheme 1, for the

preparation of diazine derivatives of formula I, wherein

ring A is

Another embodiment of the invention is a process according to Scheme 1, for the

preparation of diazine derivatives of formula I, wherein
_<N_

Wa

N % .

Another embodiment of the invention is a process according to Scheme 1, for the

ring A is
preparation of diazine derivatives of formula I, wherein

o

ring A is
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Ws -CH=CH; and the catalyst in the hydrogenation
step is Pd/ CaCO 3or Pd/Pb/CaCO 3. Anot her enbodi nent

w@bBooske777hventi on is a process accordi ng to SCPEEP05/003346

for the preparation of diazine derivatives of formnula
|, wherein Another enbodi neny; of the invention is a
process according to Schene , for the preparation of
di azi ne derivatives of formula I, wherein Another

erﬁﬁqgn@?mg e]sgimf)ia@ ah dNEEEL QS atSprdvilbP 65 tRECAAGHARIIhS of the
ene, ) 0]

Sc .for, the preparatiqgn, of diazine derivatives .
GHeReBE HTEALTM thiHg SeP DR ORERD ot pa i PO gRded cebms. Ttis
undeftto@ thas modifietiRes cas derfhdg it theSphesadurds setffortht Wwizghout
py epar atd on of di.azine. derivatives of formula I,

véﬂ??%}nﬁ T Wpé%@tg%ﬂvsl\}\ﬁl% exanpl es and ref erences

are provided to aid the understandi ng of the present

clainms. It is understood that nodifications
can be nmade in the procedures set forth w thout

deRadrtinbhatérR t he spirit of the invention. Exanples:
. starfin erials, Preparation of
§-@‘I‘%F8I-‘8?1?"m‘-’ VPR, suspension of 3,
6-di chl oro-pyridazine (1.0 g, 6.71 mmol) and Nal (1.35
9.0 mmwol) j | or o my(2.5 roi odi [

(gfgg/a \%kls.pe%lorz af %g&g}l’cﬂﬁé—%ﬁﬁ%ﬁrje glrSH 2, 6% 1 MAP [ I%alaﬁﬁ% g, 9.0
mmol) in chloroform (2.5 ml) a Hydroiodic acid (57 wt. %) (2.85 g, 25.6 mmol) is
added at 0°C. The mixture is stirred for 20 hours (h) at room temperature (r.t.) and

.imgﬁ%éspn, the true scope of which is set forth in the

_then poured into a mixture of 100 ml ice water and 20 ml 10N sodium hydroxide
(NaOH). Chloroform (50 ml) is added and the mixture is stirred for 10 minutes
(min). The organic phase is separated, the aqueous layer is extracted with
chloroform (1 x 50 ml) and the combined organic phases dried over magnesium
sulfate (MgSO,) and concentrated in vacuo to yield 3-chloro-6—iodo-pyridaiine as
an off-white solid. Yield 1.16 g (72%)

MS: M = 340.6 (ESI+)
'"H-NMR (300 MHz, CDCI3): 7.22 (d, ] = 8.9 Hz, 1H), 7.83 (d, ] = 8.9 Hz, 1H)
Preparation of 5-Bromo-2-chloro-pyrimidine

2-Pyrimidinol hydrochloride (13.26 g, 100 mmol) is dissolved in 2N NaOH (50 ml)
and bromine (17.98 g, 112.5 mmol) is added over 15 min. The mixture is stirred for

45 min at r.t. and then concentrated in vacuo to yield a brownish solid.

The solid is suspended in phosphorus oxychloride (125 ml), N,N-dimethylaniline
(9.35 g, 77mmol) added and the mixture is heated to reflux for 3 h. After cooling
the reaction mixture is poured slowly under stirring onto 1 L ice water and the
resulting mixture is extracted with diethyl ether (3 x 200 ml). The extract is washed
with brine, dried over MgSO,4 and concentrated in vacuo yielding 5-bromo-2-

chloro-pyrimidine as a pale yellow solid. Yield 10.85 g (56 %)
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added at 00C. The m xture is stirred for 20 hours (h)
at roomtenperature (r.t.) and then poured into a

worRoos97of 100 Ml ice water and 20 nl | ON SOdPCMYEP2005/003346

hydr oxi de (NaCH). Chloroform (50 m) is added and the
m xture is stirred for 10 m.pytes (mn). The organic
phase i s separated, the aqueous |ayer is extracted

with chloroform (1 x 50 mM) and the conbi ned organic

PhasedRABOENIEY eDaBY8ediymEpul fate (MySO ) and
concentrated in vacuo to yield

3-chl oro- 6-i odo-pyridazine as an off-white solid.
Wﬁbdraﬁoﬁ@f@-l{r%ﬂﬁi}z-mo-wrhnﬂﬂﬂe 6 (ESI+) 1H NMR (300

MHz, CDC13): 7.22 (d, J = 8.9 Hz, IH), 7.83 (d, J =

8.9 Hz, IH) Preparation of 5-Bronp-2-chloro-pyrinmndine
ﬂWrW@lSml ofthybiromedtr2 othlate-fyt@nidéiey(5.8009 3Pnmwiol)} and sodium

diogRR! (V%d% 150, n@ﬁl Qéhfo'igfo?ﬂn)(zériﬁl) Qrﬁﬁﬁrﬁﬁ)dﬁcliac?@sﬁwt %) (2.85

over 15 mn. he m x
s$’|2r5r€é’@11m‘83 ispeld ﬁt QtC rAffer rsmemaéhe comingrihe Geastion ixture is

Vi fof2( hek t.anb b sitied @ltb d mikiige 90200 e water and 30 ml

NP B a PR by aded i Foe Bidutt ysire dor 10 min.

i orgenicphasais sepatated, ahé siquebos laemhis efrscted withlchlvgofolm (2 x

ﬁﬁfﬁ@g&hd‘{ﬁ&té& éﬁ%dh&%gﬁ%%ht%e(gv&r%ducﬂgle[\/Igi%?%a)%ﬂdnc%n%hg&ted in

vwatcno db eididing érlwr@rno( z-mdczpmrmwcﬁne The pala yellew sodidwdishk 629 g
| C?br ine, dried over MgSO and concentrated in vacuo

y| e

i ng 5-brono-2- chloro-pyrim-dine as a pale yellow
solid. Yield 10.85 g (56 9% 1H NWR (300 MHz, CDC13):

8MBOM s 282 B)(ESI+)
'H-NMR (300 MHz, CDCI3): 8.54 (s, 2H)
7.56(d, ] = 16.4 Hz, 1H), 7.59-7.66(m, 4H).

Preparation of 1-But-3-ynyl-1H-[1,2,3]triazole

But-3-yn-1-ol (49.57 g, 707.2 mmol) and triethylamine (107.7 mL, 777 mmol,
dried over KOH) are dissolved in dry dichloromethane (500 mL) under a nitrogen
atmosphere and cooled to 0°C. Methanesulfonyl chloride (54.8 mL, 708 mmol),
dissolved in 500 mL of dry dichloromethane is added within 90 min while keeping
the temperature below 5 °C. The mixture is stirred for 3.5 hours at room
temperature, then poured onto 2.5 L of ice water. The organic phase is separated
and washed with 2 x 500 mL of water and 1 x 250 mL of brine and dried over
sodium sulfate. The volatiles are removed to yield 94.18 g of the methane sulfonate
(631.2 mmol, 89.2 %) as a yellow liquid.

A suspension of NaOH (37.86 g, 946.5 mmol), sodium iodide (94.65 g, 631.5
mmol) and 1H-[1,2,3]triazole (61.03 g, 883.6 mmol) in 2-methyl-2-butanol (750
mL) is refluxed for 1 h under an inert atmosphere. After cooling to room
temperature the methane sulfonate (94.18 g, 631.2 mmol) is added within 5
minutes. The resulting suspension is then heated to reflux for 3 h, cooled to room

temperature and concentrated in vacuo at 45 °C.



10

15

20

25

30

Preparation of 5-Bronp-2-iodo-pyrimdine To a
suspensi on of 5-brono-2-chl oro-pyrimdine (5.80 g, 30

wor@spIAntd sodi umiodide (7.5 g, 50 mmol) in chCDEPI005/003346

(20 M) a Hydroiodic acid (57 W. % (2.85 g, 25.6
mmol ) is added at 00C. Afterisenoving the cooling the
reaction mxture is stirred for 20 h at r.t. and then
poured into a mxture of 200 M ice water and 30 m

\OukAShh i@ dadiORIGHd Biharie) 1119 @9 ddderard theoffaticuyiase is
is stjrr or mn, e qrgani.c..phase i .
Fealst B Py apoipe PR ar e T B Ot A (2 e residue
1o @istillpd and. triveHg anbiforediro isgentiected i 20s70dTC e dhevierin fraction
%@eanaq 21%9&2@mbra%.taegocljé)lﬂ‘le\égctﬂﬂ)i& Pl lA?iep $Giltration over Celite 1-
-brono-2-70do- pyrimdine ds_a paﬁe el'low Sol 1 d.
Yousttysyl A31-4 1.2 $4vdezalsis dataingdbas, aeceéc&si/esg liquid (R T 356-9 %).
MHz, CDC13): 8.54 (s, 2H) 7.56(d, J = 16.4 Hz, IH),
7.59-7.66 4H) . P t] f
e pRiMs GO O BB tpe2 85 258 456 27655 1HD),
07.7 (§7TH3 mmol ) and triethylamne (107.7 nmi, 777 mmol,
dri ed over KOH) are dissolved in dry dichl oronet hane

(500 nL) under a nitrogen atnosphere and cooled to
@@mplet:hanesul fonyl chloride (54.8 ni, 708 nmol),

SR B T e B g R e Below 5

OC. The mi xture is stirred for 3.5 hours at room
3-Chloro-6-iodo-pyridazine (11.56 g, 48.1 mmol), 1-but-3-ynyl-1H-[1,2,3]triazole
(6.99 g, 57.7 mmol) and triethyl amine (NEt3) (94 ml) are dissolved in DMF (188
ml) and copper iodide (Cul) (0.981 g, 5.15 mmol) is added under stirring. After
passing a stream of argon through the mixture for 10 min
tetrakis(triphenylphosphine)palladium(0) (2.836 g, 2.43 mmol) is added and
stirring is continued for 6 h at r.t.. Dichloromethane (300 ml) is added, the mixture
is washed with 0.5N hydrochloric acid (HCI) and brine, dried over Na,SO4 and
concentrated in vacuo. The crude product is purified by flash column
chromatography (ethyl acetate) yielding 3-chloro-6-(4-[1,2,3]triazol-1-yl-but-1-
ynyl)-pyridazine as a colorless solid. Yield 9.52 g (85 %).

'H-NMR (400 MHz, CDCls): & = 3.12 (t, 2H, CH,-C=), 4.67 (t, 2H, CH,-N), 7.39
(d, 1H, pyridazine), 7.45 (d, 1H, pyridazine), 7.70 (s, 1H, triazole), 7.73 (s, 1H,

triazole).

3-Chloro-6-(4-[1,2,3]triazol-1-yl-but-1-ynyl)-pyridazine (2.50 g, 10.7 mmol) is
dissolved in ethyl acetate (450 ml) and hydrogenated at 3x 10° Pa H,-pressure for
3.5 h at r.t. in the presence of palladium on charcoal (10 %, 2.50 g). The reaction
mixture is filtered and concentrated in vacuo. The residue was dissolved in THF (10
ml) and added to a solution of benzyl alcohol (0.94 ml, 9.0 mmol) and sodium tert-
butoxide (NaOtBu) (0.842 g, 8.76 mmol) in THF (80 ml). After stirring for 2 h
ethyl acetate (100 ml) is added, the mixture is washed with saturated ammonium
chloride (NH4CI), dried over Na,SO4 and concentrated in vacuo. After flash
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tenperature, then poured onto 2.5 L of ice water. The
organi c phase is separated and washed with 2 x 500 nL

wokoodasmr7 and 1 x 250 nL of brine and dried ovRCT/ERPT0E003346

sulfate. The volatiles are renoved to yield 94.18 g of
the net hane sul fonate (631.21pmol, 89.2 % as a yellow
l'iquid. A suspension of NaCH (37.86 g, 946.5 nmmol ),
sodi um i odi de (94.65 g, 631.5 mmol) and

|Zéd'h[ﬂtnr11 Zc}ﬁléfnh"w{'gi@}fl? (e@%yl Oﬁcﬁﬁtq) 883hiorevEo(4) [1,2)3] {ri?qzol-l- 1-butyl)-
- - 2-but'ano S, X r under
anﬁ%%f 54 §ﬁ‘ﬂ%sraeé°¥%f$§s%§&’€og1e[dﬁ{gw%?%o%’gn t enper at ur e

t he net hane sulfonate (94.18 g, 631.2 mmol ) is added

DT . . Ci . s th

LR 1480 BEETDCES o 296 PE R, SR CR LR T DD EEr2.05 (m,
adtl, Edhc@il-MNat &P8 ft \EuEHatCAs D8 Vit . (BboNw y-2andh 1H,
b Ha9he), mbf(apﬁ_{,(%qia)azi%ﬁ 7394gd R RgabRs, ﬁé@?ﬂ%}q, #h3se).

I's separated, dried over 'sodium sul fate and

vol atiles renoved at 30 OC . The residue is distilled

abxalpl®ply . A forerun is collected at 20-70 0C . The
r

in f [ [stilled at ,123:129 0 S coloyrl e s,‘
ot Bria e ek LTI PR GRe e Brota Lhlord R0
blut2, B tsiampl -1 HyiHbult-12y18 1k pyridagine i s obt ai ned as a
colourless liquid (29.77 g, 38.9 %9. 1H NWVR (400 MHz,
CcDCl 3) d: 2.05 ](t., IH), 2.75 (dt, 2H), 4.5 (t, 2H),
73-6hqre;6-(44 1,2,3 | triagad- L-ylhu flezine
3-chloro-6-(4-[1,2,3]triazol-1-yl-butyl)-pyridazi ne
| 3&51{[(&%?@7 —:[ ﬁg,gh?ig%(h—dlgyl nuettllg-%éfgggggdazfn% (%I%DIL%, 0.43 mmol) is

dissolved in methanol (10 ml) and hydrogenated at 3x 10° Pa Hy-pressure for 4.5 h
at r.t. in the presence of platinum(IV) oxide x H,O (0.044 mg, 0.18 mmol). The

reaction mixture is filtered and concentrated in vacuo to yield 3-chloro-6-(4-
[1,2,3]triazol-1-yl-butyl)-pyridazine as a colorless solid. Yield 0.059 g (58 %).

'H-NMR (400 MHz, CDCls): & = 1.76-1.84 (m, 2H, CH,-CH,-C=), 1.97-2.05 (m,
2H, CH,-CH,-N), 2.98 (t, 2H, CH,-C=), 4.43 (t, 2H, CH,-N), 7.25 (d, 1H,
pyridazine), 7.40 (d, 1H, pyridazine), 7.52 (s, 1H, triazole), 7.68 (s, L1H, triazole).

Example 3:
2-bromo-5-(4-[1,2,3]triazol-1-yl-but-1-enyl)-pyrazine

2-bromo-5-(4-[1,2,3]triazol-1-yl-but-1-ynyl)-pyrazine

2-Bromo-5-iodo-pyrazine (13.69 g, 48.0 mmol), 1-but-3-ynyl-1H-[1,2,3]triazole
(7.01 g, 57.9 mmol) and triethyl amine (NEt3) (94 ml) are dissolved in DMF (188
ml) and copper iodide (Cul) (0.984 g, 5.17 mmol) is added under stirring. After
passing a stream of argon through the mixture for 10 min
tetrakis(triphenylphosphine)palladium(0) (2.844 g, 2.46 mmol) is added and
stirring is continued for 5 h at r.t.. Dichloromethane (300 ml) is added; the mixture
is washed with 0.5N hydrochloric acid (HCl) and brine, dried over Na;SO4 and

concentrated in vacuo. The crude product is purified by flash column
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(6.99 g, 57.7 mmol ) and triethyl amne (NEt3) (94 m)
are dissolved in DM (188 ml) and copper iodide (Cul)

w@ 200984977g7 5.15 mmol ) is added under stirring. PGE/ER2005/003346

passing a stream of argon through the m xture for 10
mn tetrakis(triphenyl phosphife)pal | adi un(0) (2.836 g,
2.43 mol) is added and stirring is continued for 6 h
at r.t. Dichloronethane (300 m) is added, the m xture

l&rﬁﬁﬁfb@ﬁapvéééﬂ@l wtity/ﬁemiab 913) Gridding A- bfarﬁoan(cl lag2, 3iesiazol-

d t Th d
of dite Var Ry PrER: b5 oPTERIO kb U DNRaTBhr aphy
get hyl acet at e) I yi el di ng I
I rld
}fﬂf@zm b, o) B, 2485 2 ' GREP St 2y e, 770
NiAR triapdentz72 CoClB) triggole)3 883 (4, HinY@zml ) 8.6 @l7 1H,

@,Tazgﬁ[, CH2N) 7.39 (d, IH, pyrlda2|ne) 7.45 (d, IH,
pyridazine), 7.70 (s, |H triazole), 7.73 (s, I|H,

triazole).

32-Binbab -6 (142, B ltridzoBlit ylitaz b edyl)ypyrbadhie | - ynyl ) - pyri dazi

ne (2.50 g, 10.7 mmol ) is dissolved in ethyl acetate

(450 M) and hydrogenated at 3x 103 Pa H2-pressure for
R-Bromats-(4-{1,2,8 ritdod- 1pyldsercpydf-pyatihadDdil angc h&p coadol) is

(di%o¥0e 9%1»1 %9139 Lce&@gﬂsee%arwhyarggéﬁa&d & daéa 1P ezfaggz-pfn@sure for

concentrate e resi ssol v
T4E hat @.trintheypresensa of pallpdinm onsricarm sarbpaggy L0 % Octrd|g)- The

g&a&fo%mﬁrg 18‘%&)@@?‘&1 %%gdeﬁggfeﬁrﬁlb%&‘f&?' @e @Magbgﬂﬂno 5-(4-
e

&,2 ST Hwﬁ&& éfeaWQ m%nma 90? rifdﬂ%&ld {@?@5 @5% &rg %)

is washed wi th saturated anmpni um

MS: M = 280.1, 282.2 (ESI+)

'"H-NMR (400 MHz, CDCl;): 8 = 3.33 (dq, 2H, CH,-C=), 4.59 (t, 2H, CH,-N), 6.04
(dt, 1H, =CH-CH,), 6.47 (d, 1H, =CH-C=), 7.57 (s, 1H, triazole), 7.69 (s, 1H,
triazole), 8.19 (d, 1H, pyrazine), 8.64 (d, 1H, pyrazine).

Example 4:
2-bromo-5-(4-[1,2,3]triazol-1-yl-butyl)-pyrazine starting from 2-Bromo-5-(4-
[1,2,3]triazol-1-yl-but-1-ynyl)-pyrazine

2-Bromo-5-(4-[1,2,3]triazol-1-yl-but-1-ynyl)-pyrazine (2.50 g, 9.0 mmol) is
dissolved in methanol (700 ml) and hydrogenated at 3x 10> Pa H,-pressure for 2 h
at r.t. in the presence of platinum(IV) oxide x H,O (0.840 g, 3.40 mmol). The
reaction mixture is filtered and concentrated in vacuo to yield 2-bromo-5-(4-
[1,2,3]triazol-1-yl-butyl)-pyrazine as a colorless solid. Yield 1.63 g (64 %)

MS: M = 282.1, 284.2 (ESI+)

'H-NMR (400 MHz, CDCls): & = 1.72-1.80 (m, 2H, CH,-CH,-C=), 1.94-2.01 (m,
2H, CH,-CH»-N), 2.79 (t, 2H, CH,-C=), 4.42 (t, 2H, CH,-N), 7.51 (s, 1H, triazole),
7.69 (s, 1H, triazole), 8.17 (d, 1H, pyrazine), 8.57 (d, 1H, pyrazine).
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chloride (NH4Cl), dried over Na2SC and concentrated in
vacuo. After flashcolum chronmat ography (ethyl

w@e®sarEy7 3-chloro-6-(4-[1,2,3]triazol -1 -yl - bupgi/EP2005/003346

pyridazine is obtained as a colorless solid. Yield
1.14 g (45 % . 1H NWVR (400 Mg, CDA3): d = 1.76-1.84
(m 2H, CH2-CH 2-C=), 1.97-2.05 (m 2H, CH2-CH2-N),
298 (t, 2H, CH2-C=), 4.43 (t, 2H, CH2-N), 7.25 (d,

yg5da2| ne) 7 40 (d, IH, pyridazine), 7.52 (s,
tri I azol e
s Ej E R R S A e N e T
qi 253 tregof-1 oirbBt-tieheph) @ybazide [ 1, 2, 3]triazol -1 -yl -but-
1-yny|) pyri dazine 3-Chloro-6-(4-[1 ,2,3] triazol-
1-yl-butyl)-pyridazine 3-Chloro-6- (4 [1 2, 3]
tXBazod 51(4~ bb2, blirtiazol-1 yipiufyl hpyiagiagi ne (0. 100 my, O.43
mml) is dissolved in nethanol (10 m) and
dr ogenat ed at. 3x 103 Pa H2-pressure

4.5 h .

2 Brote e o Sk LoR-byt-dreny mr%m%%g G20 ygeft? mmol) is
gcglss?ﬂéd(ﬁj@m%ah%l (@®il) an ﬁrﬁ@iﬁtddm‘ﬂ 3gi1et Pa Hzlrl:ﬁ“essure for 1 h at
i ltered and con ra
o Ghb peeseace vl patngt ), Gt % Raoklor Sey 043 el The
?%a@lcﬁﬂhﬁiﬂu%& fltéried. an‘dl erbn:teﬂtr%é (4580 %p. vigld BibRomo-5-(4-

7 1. 2 5 _
(50 PR ey, g el A SR o
dpya&ini¢ at thefratiold 8RR0. 7. 25 (d, | H, pyrl da2| ne), 7.40
(d I H, pylrldazme) 7.52 (s, IH, triazole), 7.68 (s,

triazo 3: 2-b -5-(4-]1

MSBMleﬁ%é’IQS‘lf%ISﬂgut - 1- enylr;)trgyr agi nEe

'H-NMR (400 MHz, CDCl;): 8 = 1.72-1.80 (m, 2H, CH,-CH,-C=), 1.94-2.01 (m,
2H, CH,-CH,-N), 2.79 (t, 2H, CH,-C=), 4.42 (t, 2H, CH,-N), 7.51 (s, 1H, triazole),
7.69 (s, 1H, triazole), 8.17 (d, 1H, pyrazine), 8.57 (d, 1H, pyrazine).

Example 6:
5-(4-[1,2,3] Triazol-1-yl-butyl)-2-{2-[2-(4-trifluoromethoxy-phenyl)-vinyl]-
oxazol-4-ylmethoxy}-pyrimidine

5-Bromo-2-chloro-pyrimidine  (0.500 g, 2.53 mmol), 1-but-3-ynyl-1H-
[1,2,3]triazole (0.368 g, 3.03 mmol) and triethyl amine (NEt3) (5.0 ml) are
dissolved in DMF (10 ml) and copper iodide (Cul) (0.052 g, 0.27 mmol) is added
under stirring. After passing a stream of argon through the mixture for 10 min
tetrakis(triphenylphosphine)palladium(0) (0.149 g, 0.13 mmol) is added and
stirring is continued for 4 h at 80°C. Dichloromethane (125 ml) is added, the
mixture is washed with 0.5N hydrochloric acid (HCI) and brine, dried over Na,SO4
and concentrated in vacuo. The crude product is purified by flash column
chromatography (ethyl acetate/hexanes 4:1) yielding 2-chloro-5-(4-[1,2,3]triazol-1-
yl-but-1-ynyl)-pyrimidine as a colorless solid. Yield 373 mg (63 %).

MS: M =234 (API+)
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2-brono-5-(4-[1,2,3] triazol- 1-yl-but-
1-ynyl)-pyrazine 2-Brono-5-iodo-pyrazine (13.69 g,

wa s/t ), | -but-3~ynyl-1H[1,2,3]triazol e (FCOLPZP)5/003346

57.9 mol) and triethyl amne (NEt3) (94 m) are

di ssolved in DMF (188 nml) angycopper iodide (Cul)
(0.984 g, 5.17 mmol ) is added under stirring. After
passing a stream of argon through the m xture for 10

n*iIrm\n\@Rr(la(bﬂ MHi,icgj)Elgl)y B?s&pm , 12B), [ -aek), Lmlé’a‘)ltd(zfﬁ, &Hg-lg), 7.64
| n I S _con or

" frayERediel 273 6 E RifaR) 556 R Pufilitngl e

m xtur_e is washed with 0.5N hydrochloric aC| d (HA)
ai‘-@':h?&b:'“rfﬁglf ggmgé’o? C}GWCE 129 - Lﬁﬁﬁyﬁ%ﬂ@ﬁé‘t(? %&eg {88 mmol) is
cdissotedHn st @gfrtatp )hgn p&@f@ﬁqdea@aﬁxeg) ‘Paﬁ)lz pressure for
y2.§hditng. 2 fhe %&eféce(&rﬁaha(ﬂm%] & ta’.:!éiﬁhl caibaﬁa-t@wtcr%, ¥BYlg). The

- pyr.azi ne asa%?orlesds sol i d. .

QUGELN o] PWIW cmacentrgt m( ffachHto é)-c oro-5-(4-
[1@353](tﬁ1a202—|1|ry1®d2y‘1)\~|))yr11¥ncﬁﬂe §s5a cdldilest sdlriz Uleh) 2.17 g (84 49,

I H, trlazole) 8.31 (d, IH, pyrazine), 8.60 (d, IH,

pyrazi ne)

ZMBI'MFB-256 eA3BI2 ESBHX ri azol - | -yI but - I -enyl) - pyrazi ne

ﬁ@n@% Epél.t.'d 23000 | o kb ks IcR 0 - 204107 (m,
(auscm £t o 542 ﬁto%HPQHH'ﬁ)p?é%arl@ fgzole),

47.50 (%, &, fnatzolegrsz.tﬂ@ ﬂ{%fﬁ&ﬁ&m@j pal | adi um on cal ci um
car bonat e (10 % 0.454 The reaction mxture is

filtered and concentrated in vacuo to yield
2Eninepte 75- (4- [1,2,3]triazol-1-yl-but-1-enyl)-pyrazine

a§—B%orc1:1%|f E‘i ﬁsf 3]Scci|aioq 1-%' t%) %y%?nngle( mne.

5-Bromo-2-iodo-pyrimidine (1.14 g, 4.0 mmol), 1-but-3-ynyl-1H-[1,2,3]triazole
(0.533 g, 4.4 mmol) and triethyl amine (NEt3) (2 ml) are dissolved in DMF (1 ml)
and copper iodide (Cul) (0.38 g, 0.2 mmol) is added under stirring. After passing a
stream of argon through the mixture for 10 min bis(triphenylphosphine)
palladium(II) dichloride (0.140 g, 0.2 mmol) is added and stirring is continued for
3 h at r.t.. Chloroform (300 ml) is added; the mixture is washed with 1IN HCI and
water, dried over MgSOy4 and concentrated in vacuo. The residue is purified by
flash column chromatography (chloroform (100%) -> ethyl acetate (100%))
yielding 5-bromo-2-(4-[1,2,3]triazol-1-yl-but-1-ynyl)-pyrimidine as a beige solid.
Yield 0.96 g (86 %).

MS: M = 277.9 (ESI+)
5-Bromo-2-(4-[1,2,3]triazol-1-yl-butyl)-pyrimidine
5-Bromo-2-(4-[1,2,3]triazol-1-yl-but-1-ynyl)-pyrimidine (1.50 g, 5.4 mmol) is

dissolved in THF (400 ml) and hydrogenated at 3x 10° Pa H,-pressure for 8 h at r.t.

in the presence of palladium on calcium carbonate (10 %, 1.20 g). The reaction
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M5: M= 280.1, 282.2 (ESI+) 1H NWMR (400 MHz, CDO 3): d
= 3.33 (dg, 2H, CH2-C=), 4.59 (t, 2H, CH2-N), 6.04

W@ dios/09177 =CH CH 2), 6.47 (d, IH =CHC5), 7.SFCI/EP2005#)03346
triazole), 7.69 (s, IH triazole), 8.19 (d, IH,
pyrazine), 8.64 (d, IH pycagine). Exanple 4:
2-brono-5-(4-[1,2,3]triazol-1-yl-butyl)-pyrazine
starting from2-Brono-5-(4- [1,2,3]triazol- 1-yl-but-
iy 1) fR¥FedZindeoncentrated in vacuo to yield 5-bromo-2-(4-[1,2,3]triazol-

{2 bobh-Potigdagss LRl DS TSR o h )
and hydrogenat ed at 3x 103 Pa H2- pressure for 2 h at

he of platin I id H20
M#%UQSE 32@‘026@219? The re'ac?inf)n\/)m gi(lurg iXs filtered
and concentrated in vacuo to yield 2~brono-5-(4-
[HA %/I%\] @'bb %gﬁ'z tD)dl;)bS‘t——Yi 33-DY0 AR, D81, ASHACEDLOE), 495- 204 (m
sol'i ( |\/E 27 (2
h QR Qo7 i St ) 1424221112?%&2%% S G 3tiddge)

27‘5‘&3 11-11’(19&0%)(317((@213%%11@12 N, 2.79 (t, 2H,

) (t , 7.51 (s, IH triazole),
769 (s, IH, triazole), 817(d I H pyrazine), 8.57
Edampld.8: pyr azi ne) . Exanpl e 5:

ﬁy%??g%ﬁé’é?r& éﬁ%q@%&%éi&?—%@dﬂﬁ%g ithRifraehP&talysts
[1,2,3]triazol-1-yl-but-I-enyl)-pyrazine

THB D e Kdlodeh-daRhé BIk§EO Herivayivesdwént! dissplved 2 fige appropriate
solvent and hydrogenated in the presence of a catalyst. The reaction mixture is
filtered and concentrated in vacuo to yield 5-bromo-2-(4-[1,2,3]triazol-1-yl-butyl)-
pyrimidine as a colorless solid. The used catalysts and reaction conditions (mol%
catalyst, solvent, reaction temperature, reaction time) are listed in Table 1. The
ratios of the obtained alkenes (A) and alkanes (B) were detected by '"H-NMR (400

MHz, CDCls). Where the main products were isolated the yield is given.



2-Brono-5-(4-[1,2,3]triazol-1-yl-but-I-enyl)-pyrazine

(0.020 ng, 0.07 mmol ) is dissolved in nmethanol (4 m)
wa@nwskhyirogenat ed at 3x 103 Pa H2- pressure f orPdI/BPEDS/003346

r.t. in the presence of platinun(lV) oxide x H20

(0.007 ng, 0.03 mmol ). The rpaction mxture is

filtered and concentrated in vacuo to yield

2-brono-5-(4- [1,2,3]triazol-1-yl-butyl) -pyrazine and
2-brono-5-(4-[1,2,3]triazolableyd - butyl)- pyrazine at

the ratio of 80'20. MNS: M= 282.1, 284.2 (ESI+) 1H-N|\/R

(400 Mz CDCL3) d—17’)1gg_(_m_
1.94-2.01 (m Mlné@ltﬂqéla&genz 79 (
Ed2t halpgar, (etkenyl-digzing=@s | ¢y
labkynylrdiaziot e) | 8. 17 (d, pyrazi ne), 8.57 (d, IH,
A TECECH, EX fatfysé and- ( 4- | Ratios/ Catalyst and Ratios/
,12]13], Fttigeld - | Qondiisng! ) - 2- { Lields Conditions Yields
[ 2- (4trif|uoromsthoxy phen,/l)-vi nyl | -
_g'\‘a-lnl 4 \II et !ﬂ\cvy} i ae >
SBrorchhI(9H1 /{) (O.SOOg 253 nol ), | A:B
| - but - 3- ynyIL-I I azol 0,3 03 nn@ﬂg/?
and N (¥ | 'AOB )| ved R)
DVFE (L0 ) ar jez (8Cul)
HEPJ/QN' added “Onde E ) ng. After El"i‘srst' %’%tg%sct r denlated
of”" argoh t hrol é (ftlrt for 10 Yield
tetralds(tri preny pﬁosphl ne) pal | adi uw(O) (0. 149 ¢| 84%)
13— mot)y s faddedand—stiprTng TS gontinued for{4 n
at 80C. Dichlqronethane (125 m) is fpdded, the A:B
13 mol% Pd/C | 0:100
(10%(W/w)Pd),
~1x10° Pa, (isolated
EtOAc, 2h, r.t. Yield
: 829
N Br %)
A
= R
L N 21 mol% A B
22 mol% A:BD Pd/CaCO 0: 100
Pd/CaC03, 3x10° | 7 3x10° P, .
f?’ EtOAc, 2h, tetrahydrofuran %ise(ilgted
o (THEF), 8h, r.t. 88%)
A:Blll)
22 mol% Pd/C | 13:87
(10%(W/W)Pd)
3x10° Pa, EtOAc, | (isolated
_N Cl 5h, 1.t. Yield
N™ S 45%)
I / 1 A 'B 111]
o :
L 22 mol% , | A:BT ;‘ifgso Pf PO 0:100
Pd/CaCOs, 3x10 94: 6 methano,l .
Pa, EtOAc, 2h, (MeOH), 4.5h (isolated
r.t. ¢ > | Yield
rc » 58%)




m xture i s washed with 0.5N hydrochloric acid (HO)
and brine, dried over Na2Sq 4 and concentrated in
wWQ a@80977The crude product is purified by flashpPCDEP2005/003346

chr omat ogr aphy (et hyl

2-chloro-5-(4-[1,2,3]triazaqlylyl -
but-1-ynyl)-pyrimdine as a colorless solid. Yield 373

ng (63 %W. MS

C

acet at e/ hexanes 4:1) yielding

d

= 3.10 (t, 2H
IH triazole)
pyri m di ne).
2-Chl oro-5-(4
ne (2.52 g, 1
(21 B
2.5 at [r.t.
carbqnatN (10
fLTteréd and

2-chl or o- 5- ( 4;
as a col orl esy

236.2, 238.2
1.60-1.68 (m
CH2- CH 2-N)

CH2-N), 7.50
triazol e)

4

2162 (t, 2H O

8.41 (s,

CH2-O), 4.6
7.72 (s, |H
22mol%(Pd/C

ny-8r ogenat ed
in the presen
% 2.55 @)

E}lQ‘VQPQ],t-?’P(i(gzoI 6333 - by
D P8 TiHdicy 6.8, di ssol ved

M= 234 (APL+)1 NVR (400 NHz,

(t, 2H,
tri ol €
A:BﬁbZ

3x 103
ce of pal

CH2-N), 7.64

3
1 UP% R 3X10
i 70> Ef R4 14Ret
Pat- H2- pressur
| adi um on cal

on mxture |

)28 b1 2

3) ;
( A‘? ;g 1D

l
'61:39

J
lﬁ r
430t

concentrated i
1, 26 3]triaz
52381919, Vi el d
Bd{CGaCA4Pxh0R
Ppy, EOAE, £Pbs g
triazo

s, |IH

he reacti
n vaeuo t

B
%:4%5 g (
40 :
i&goa‘ﬁe 4-

lel) | 4
&%) 7. 70

o

o vyield

utyl) -pyrim
S0IRY,: d =
2MROH, M5hot.
.42 (t, 2H,
(s, I'H

2H_  pyr

m_dine)
7

Exanple—7;

838 HDIABIOM

da "
0:100
(isolated
Yield
64%)

5-Brono-2-(4-[1,2,3]triazol-I-yl-butyl)-pyrimdine

Br onp- 2-1i od

Fﬂwetlgs-,%gbﬁ-

T e

4noh et PICLAMcoe didgEtd jhe( Mitedryls af dhelifelioring dH-NMisignals

((%nHéAined):

I) -CH,-CH,-triazole
IT) -CH,-CH,-triazole
III) -CH,-CH,-triazole;
IV) -CH,-CH,-triazole;




and copper iodide (Cul) (0.38 g, 0.2 mmol ) is added
under stirring. After passing a stream of argon
W boosgit7t he mi xture for 10 min bis(triphenyl pPCEPP00EY03346

pal l adiun(11) dichloride (0.140 g, 0.2 mml) is added
and stirring is continued fanpi3 h at r.t.. Chloroform
(300 mM) is added; the m xture is washed with I N HC
and water, dried over MgSU4 and concentrated in vacuo.
Thist 6&Rdfekencdss purified by flash col umm chromat ography
(chloroform (100% -> ethyl acetate (100%) vyielding
5-brono-2-(4-[1,2,3]triazol-l-yl-but-l-ynyl)-pyrimdin
eDa@ea,”béi gtalsdl Orp. Clieml 60 01996%45(8@ %. M5 M= 277.9

FT%MS %rapqpctgdlén[ §cana I%S; (19@%%91 696

péWGDQA-(M [efrabedzon |55 E48P) L3QA7-19070 | - ynyl ) - pyri ni di n
eP{eler&OKg,etél EHetly-AFudlbsaaliy@chal 9(2006) $55005604) and
dro e ed at .3 103 Pg%éqgﬁare for 8 hat r.t.
atPh z erpcrelisfhemy 1R 3 ci um carbonate (10
%ﬂﬁ%e@ﬁ,]@% Chamt 60(200%} 6650-6552fi | t ered and
c ed in vacuo to yield
5_%2%6%0%5(4 [1,2,3]triazoll- yl-butyl)-pyrimdine as
aEe®d21288s solid. Yield 1.34 g (88 %9. Ms: M= 282.1,
2 1H NVR (400 MHz, CDCI3) : d = 1.83-1.90
(%%Oégﬁéﬁh& 2-C=), 1.95-2.04 (m 2H, CH2-CH 2-N),
2%@2@94/09%11CH2 C=). 4.44 (t, 2H, CH2-N), 7.54 (s,
| Bhahd, vazehe). MZd7(5he(ns,,47l(izt)o4t)r2|4mh@9 8.70 (s, 2H
pyri mdine). Exanple 8:
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Hydr ogenati on of hal ogen-di azi ne-al kyne-derivatives
wth different catal ysts The different

wh200692117di azi ne- al kyne derivatives were di ssSOPUEEP1005/003346

the appropriate solvent and hydrogenated in the
presence of a catalyst. The_pgaction mxture is
filtered and concentrated in vacuo to yield
5-brono-2-(4-[1,2,3]triazol-1-yl-butyl)- pyrimdine as
a colorless solid. The used catal ysts and reaction
conditions (nol % catal yst, solvent, reaction
tenperature, reaction tine) are listed in Table 1. The
rati os of the obtai ned aPrne€laimy and al kanes (B)
were detected by 1H NVR (400 MHz, CDCI 3). Where the
mai n products were isolated the yield is _given. Tabl e
11 TheApageesdoptherepation ?fé&azéﬂl%‘i?ﬁé@tw‘?&)‘)f Sorult kanes
(B) were detected by 1H NVR (400 MHz, CDCl 3) according
to the integrals of the f owi ng 1H NVR-si gnal s
(underlined): 11) -CHR-Q HagoleH))H-R'

-CHr CHb-triazole; 1V) -CN F2-triazol e; Li st of

Ref erences Draper, T. L., et al., J. Og. Chem 60
(1995) 748-50 Gacek, M, et al., Acta Chem Scand. B39
(1985) 691-696 Goodman, A Jo . Tetrahedron 55 (1999)
15067- 15070 Pieterse, K, et aIP., Chemi stry- A Eur opean
Journal 9 (2003) 5597-5604 Sato, N., J. Heterocyclic
Chem whdrein( 1982) 673-674 Vlad, G, et al., J. Og.

Cnem x§ (2002) ﬂ@o@?h%j 813Ane or bromine;

ring A is
N=N N=— N} _CN
/
U—,Q, _<\N/ or \N>_.
Wis -CH,-CH,- or -CH=CH-;
nis 1to 10
R is cycloalkyl, aryl, heterocyclcl or heteroaryl;

comprising the steps of

a) coupling a diazine of formula II

—(a

formula II,

wherein
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EP O 606 090 EP O 742 212 WO 2004/ 006922 WO
2004/ 000811 Zhang, Y., et al., J. Med. Chem 47 (2004)

wQ4m302#66Patent Clainms 1. A process for the PCTI/EP2005/003346

preparation of diazine derivatives of formula I
formula I, wherein X is fluongne, chlorine or brom ne;
ring Ais Wis -CH2-CH2- or -CH=CH; nis 1to 10 Rl is
cycl ogl kyl , aryl het rocycld or heteroaryl

conpr?éﬁng t he gFEB%O Eﬁn%oupllng a di azi ne of

f or mukanh rirfg¥ aelagdéfinedwBer&€i nYi s i odi ne or broni ne;
Xand d. ab d t both X
Ygre %ticgmq@ah%an%)(dare ?oemmae, ove, and no ° and

with a compound of formula IV,
HC=C—(CH,)—R’
formula IV,

wherein R! is as defined above;

to obtain the compounds of formula V,

X——CEC———(CHZ)n—R1

formula V,

wherein
X, ring A and R! are as defined above;

and
b) hydrogenating the compounds of formula V with hydrogen in the presence

of a catalyst;

to obtain a compound of formula I.



with a conpound of formula IV, HC G (CH2)- Rl fornula
IV, wherein RL is as defined above; to obtain the
waeoppoerids of fornmula V, fornmula V, wherein X PCT/RB20A5/003346
and R1L are as defined above; and b) hydrogenating the
conpounds of formula V with_hydrogen in the presence
ofa catalyst; to obtain a conpound of fornmula I.2. A
process according to claiml , for the preparation of
di.azi Aeretess aabdidwgstoodlaitrol midrathe pharamtiom of diatiee derivaives of
ring ‘ié WH%rid Rl have significance given in claiml,
conpr grfl the step of hydrogenati ng the conpounds of
formula IV formula IV, wherein X, ring A and Rlhave

significance given in cla , With hydrogen in the
presence of a catal ys¥X— W—(CH,);—R

formula I,

wherein X, ring A, W and R" have significance given in claim 1,

comprising the step of hydrogenating the compounds of formula IV

x—@CEC—(CH?_)n——- R’

formula IV,

wherein X, ring A and R' have significance given in claim 1,

with hydrogen in the presence of a catalyst;

to obtain a compound of formula I.

3. A process according to any one of claims 1 to 4, wherein

Xis chlorine or bromine;
nis 1to4;and
R'is cycloalkyl, aryl, heterocyclcl or heteroaryl.

4.  Aprocess according to any one of claims 1 to 5, wherein

R'is heteroaryl.

5. A process according to any one of claims 1 to 4, wherein
W is -CH-CH-.
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to obtain a compound of formula I . 3. A process
according to any one of clains 1 to 4, wherein Xis

wa@bdosndrie7 or bromine; n is 1 to 4; and Rlis cyedDaPI0YH003346

aryl, heterocyclcl or heteroaryl. 4. A process
according to any one of claipg.1l to 5, wherein Rlis
heteroaryl. 5. A process according to any one of
claims 1 to 4, wherein Wis -CHCH.6. A process
a6.Cc or Aliphgtelshcadtint® adf ofit 8f ¢l 1tt0 4whwkprein Wi s
-CH=CH. 7. Ap Qﬁﬁeé according to claim5, wherein
the cit'dlyst in E&drogenatlon step is Pd/C or PtQ2
8. A process according to claimb5, wherein the

cat a')( fodelk g&di}}’gtdtr Q:Qa%%t lRGeff €p Is PLCR. 9. A

proces acco dne of clains 5 to 6, wherein
t he cfélﬁambfst mrthc hﬁdrhg@mbg@ﬁfap isotd/6raFtPs PdzCaCo .
10. A process according to claim6, wherein the

cataLg in the hy dro?enatl n step is Pd/ CaCO 3 or
resesspccording to claim 5, wherein

the catalyst in the hydrogenation step is PtO,.

9. A process according to any one of claims 5 to 6, wherein
the catalyst in the hydrogenation step is Pd/CaCOs.

10. A process according to claim 6, wherein
the catalyst in the hydrogenation step is Pd/CaCOj3 or Pd/Pb/CaCO:s.



