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(1 M DAZOL- 1- YL- METHYL) - PYRI DAZI NE AS NVDA RECEPTOR BLOCKER The present
invention relates to conpounds of the general fornula BNoRmMbeA200d N A |
[Aor RIB NN wherein Ais an unsubstituted or substituted cyclic group;
and 5 R is hydrogen or |lower alkyl; and pharnmaceutically acceptable acid
addi ti on waby®ieshereof . Especially pref erred conpoungdgraizRsikhose, wherein
the cyclic group Ais Rn RRR R R RZ\ RF\\ Ral RBI / RB/ R14 /
RlI6/ I \ a) R , b)) RRR6C R d S"o RI7 S, f) J g) h) ine) 13
Novenber 2006 -2 R R g OCf WO 20 j) or k) R and wherein R - R are

i ndependently from each ot her hydrogen, hal ogen, CF3, CHF2, C(CH3)F2,

C3- Cs- . cycl oalriophzdrewer-ralrvaxyryriooamee raluyd red8efor stocgRenyl; 5 Rs - R10 are
i ndependently from each ot her hydrogen, hal ogen, |ower alkyl, |ower

- The present invention relates to compounds of the general formula
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wherein
A is an unsubstituted or substituted cyclic group; and
3 R is hydrogen or lower alkyl;

and pharmaceutically acceptable acid addition salts thereof.

Especially preferred compounds are those, wherein the cyclic group A is

10 e}




al koxy or CHF,; R' - R' are independently from each other hydrogen,

hal ogen, | ower al koxy or Ilower alkyl; Ris hydrogen or CHF2; in R x-12'-0
are independently from each other hydrogen, |ower al kyl13odibvdnthse20tél koxy. |In
a first aspect of the present invention, there is provided conpounds of
formula N, NRAMNNIs gl "~NIAor / R 14 N~N wherein Al's Ru Ra
4-' RT Ra/ a), Ra'"YOR+s S' / Db),.0O>d), 13 Novenber 2006 -2a R' R's
R %or k) and Ri s hydrogen or O, 70;2al | cyli and pharmaceutically
acceptabl e add addition salts thereof The foll qQwi ng types of conpounds are

“enconpassed by the present formulal: R _J/RBMR R NNRNRa NN R2 1\ i/
NJ/ 1Al IB7 R R
i) : ) :: R

ork) and wherein

R' - R* are independently from each other hydrogen, halogen, CF;, CHE,,
C(CH:)F, Cs-Co-cycloalkyl, lower alkoxy, lower alkyl, OCF; or phenyl;

3 R*-R"are independently from each other hydrogen, halogen, lower alkyl, lower
- alkoxy or CHF»;

R~ R are independently from each other hydrogen, halogen, lower alkoxy or

lower alkyl;
RY is hydrogen or CHEy;
10 R™¥-R*are independehtly from each other hydrogen, lower alkyl or lower alkoxy.

In a first aspect of the present invention, there is provided compounds of formula
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4Ni_/N RRRERE R RS R6 F25 NNRYNJ Ro N.-N RI \ \ NIA2 RIB2 R6
R9 R+o NLIN 13 Novenber 2006 WO 03/097637 PCT/ EP03/05151- _3_ R12 f3 Rl

R11 RI, NR N-Rf's NON R13 1 N, Y R16 / R13 / Nv IB3 I3ABombaf2006 Ris N\
RI58\ NN. NRI.N INN1/ RIB4 -&4 \ ~%IMN

| 1®

or k};and

Ris hydrogen or C-C, allqﬂ1 .

and pharmaceutically acceptable acid addition salts thereof.

The following types of compounds are encompassed by the pi’esent formula I:
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___conpound of formula CI NaN. N, N C"

Rs Rs R0 20 Re NONRN>N-NRs/ I \' I / NN%IA11 | / IB11 The
substituents are described above. Preferred are conpounds of formulas [A],
1A2, 1A3,1A4, |A, 1A6, 1A7, 1AB, 1A9, IA10- and | Al 1. 13 Nownberc2i@él aspect,
there is provi-ded a process for preparing a conpound of formula |I as
defined in the first aspect, which process conprises 13 Novenber 2006 4a
a) reacting a coipound offormula NN A NY1, 11 OHIIA or OH 115 wth a
wnpound of formla N IIl to give a conpound of formula N, I N, N A" vN~ JA or
IB N ~N wherein Ais the group a), b), c¢), d), e, f), g), h), i), j) or
k) as described above and Ris hydrogen gf~(t-C7 alkyl, or b) reacting a
~NNB NAor {awth

| a BM

aconpound of for

N. R
\N ’_N
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1A8 B8
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or

1A11 1B11

5 Thé substituents are described above,

Preferred are compounds of formulas [AT, 1A2, 1A3, 1A4, IAS, IA6, IA7, A8, [A9, IA10
and 1A11.

~ In a second aspect, there is provided a process for preparing a compound of

;formula I as defined in the first aspect, which process comprises




.e ~e OH OAHVor VI to obtain a conpound of fornmula 13 Novenber 2006 -

4b NN~ fNNAN//" fAor HIB NLIN wherein Ais the group a), b), c),
(1), g, h), i),)) or k) as described above and R is hyNowgdar 2006 Cl - Q7

al kyl, and if desired, converting the-4enpound offornula | obtained into a
pharmaceutically acceptable salt In a third aspect, there is provided a
conpound of fornula | as defined in the first aspect whenever prepared by
a process as clained as defined in the second aspect or by an equival ent
method. In a fourth aspect, there is provided a nedi canment containing one
or nore conpou f fornmula,l__as defined in the first aspect, a
pharnaceuticalI39%%%55?gﬁﬂgqﬂﬁﬁﬁ“W£breof and an inert carrier for use in
the treatnment of diseases. In a fifth aspect, there is provided the use of
a conmpound of forrmula | as defimed in the fi saspect for the manufacture
of a nmedicanment for the treatgenyf of diseases, ed on therapeutic

i ndi cations for NVDA receptarigngy specific ockers, which include
acute forns of neurodgenerition caused g by st and#Brain traunma, and
chronic forms of neurodegeneration such & Al zb es di sease, Parkinson's
di sease, Huntin hpn‘s di sease, . ALS (anyotrophiclateral sclerosis) and

neur odegeaer at i afowppragolformplan bacterial orviret infecti ons,

dyski nesi as, addictive illnesses, depression and tonic or acute pain The
conmpounds of formula | and their salts arg distinguished by val uable

t herapeutic properties. Conpounds of tﬁn{ esent invention are

NivlI DA(N- net hyl - D- aspartate)-receptor ype sel ective bl ockers, which
have a key function in nodul ating 13 Novenber™ 2006 WD 03/ 097637

- PCT/'EPO3/ 051514, sive a compound of formula
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| ‘wherein A is the group a), b), ¢), d). ), ), g), 1), i}, j) or k) as described above and R is
bydrogen or Ci~C; alkyl, or :
b) xeacting a compound of formula
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toobtaina compound of formula -




-5- neuronal activity and plasticity which makes them key players in

medi ati ng processes underlying devel opnent of CNS as well as |earning and
menory formation. Under pathol ogi cal conditions of acut&Naewechbei20oai c forns
of neurodegeneration overactivation of NVDA receptors is a key event for
triggering neuronal cell death. 5 NM3A-receptors are conposed of nenbers
fromtw subunit famlies, nanely NR-1 (8 different splice variants) and

NR-2 (Ato D) originating f merrent genas._ nMenbers  fromthe two
subunit famlies show a di EtiZth st ri bution | n‘different brain areas.
Het eromeri c conbi nati onsg Nefniper s Wi t h oH feyent WR-2 subunits
result in NVDA receptors displaying different h@lrmceuti cal properties.
Possi bl e therapeutic to indications for NVDA NR- %ﬁ%}&xecept or subtype
specific blockers include acute fornms of neurodef®neration caused, e.g.,
by stroke and brain trauma, and chronic forms of neurodegeneration such as
Al zhei ner' s dvesisdis Bagloupns)ony, 6, ) SSRGS, h) L) bt B%s 8ctbed dhB B8R 1AL S

(amyot ropmﬁ%&@b?@%gm s) and neurodegeneratl on associated with
bacterial or Viral infections, and, in addition, depression and chronic and
acute pain. tg Fug&éher%e EP 1254661 describes_a nethod for preventing
dyski nesi as wi Pired eqnn ¢ sapRund etformladobtainad ink pipesasoti@llscl oses t he
usef ul nes&egtaiph  nodul ators. for the treatnent of addictive illnesses,

- such as snoking cessation. Mst inportant indications are Parkinson's

di sease, (neuloptindaypepqitherad raidedee:omponE6t Brfbla T Beddfve i themirar € t he
‘ | B and 20 pharpaceutically acceptable acid

conpounds_of fornula IA o ;

addi i on %R SBERSIPCREPEY Y § PGS 6 Flaimest a% drbned Ghibosarend 8Peator bl a | A or
113 and saldgsivalegrmahed. medi canents contai ning a conpound of formula I A or
"I B or a pharmaceutically acceptable acid addition salt thereof, the .
manuf acture of such nedi canents and the use of the conpounds of fornula I A

or 1B and thals Bl B8Rl thGe! i eGP h ARt SohtlinhBCofOBE e OF
prevention of illnesses, 35 especially of | fhess e ARdEdP Soruér € of t he
ki nd ref eepggurds of farmuky ] asalefinedrie sipefidst aspbat, a flermadehiicaiin acdepablarsalt of

correspon 'r&qaga_ggingggg&téﬁ){;m% %ﬁegt\%qrﬁgf)gcgfi nitions of the general terns

used in the present description ap J8%%i ve of whether the ternms in
guestion appear al one or in conbination. As used herein, the term"I| ower

al kyl " denot el afifdh asppayiherc as proyided the dise o4 epreptopd of omylad @p defipaddnni ng
from1 t Qhe7 ﬁ:%?isBQé? f(ﬁ'tt%anuff&'iurg é%&ﬁc%& H’Xlthe t%_aﬁxén’t 0P&i9é?i¥és; based on

therapeutic indications for NMDA receptor subi}*pe specific blockers, which include acute
forms of neurodegenerition cavsed e.g, by stroke and brain trauma, and chronic forms of
neurodegeneration such as Aleheimer's disease, Parkinson’s disease, Huntington's disease,
ALS (amyotrophic Jateral sclerosis) and n.éurodegenezaﬁon associated with bacterial or viral
infections, dyskinesias, addictive illnesses, depression and dhronic or acute pain.

The compounds of formula I and their salts are distinguished by valuable
therapeutic properties. Compounds of the present invention are NMDA(N-methyl-D-
aspartate)-receptor subtype selective blockers, which have a key function in modulating




i sopropyl, butyl and the like. Preferred | ower alkyl groups contain from1
to 4 carbon atons. The term "hal ogen” denotes chlorine, iodine, fluorine
and brom ne. 13 Novenber 2006 WD 03/097637 PCT/ EPO3/ 053 Baventber J008 t er m

"l ower al koxy" denotes a group wherein the al kyl residue is as defined
above and the al kyl group is connected via an oxygen atom The term

"cycl oal kyos@Rrpotes a carbon ring with 3 to 6 Carb?@ﬂﬁl;dﬁ'ﬁ preferred is
cyclopropyl. 3 The term "pharnmaceutically acceptabl e aci adldl tion salts”
enbraces salts with inorganic and orfganic acids, such as hydrochloric
acid, nitric aci ric hor.i c aci citric acid, formc
aci d, funn?elu(r:onﬁm%Wtyﬁ[ﬁllpﬁstéc‘tﬁgﬁﬁgh‘ah%ple qﬁ%ﬁ’lﬂ’e“ﬂl‘@?ﬂ' HINGPIOSEIEY  tartaric

aci d, met hunsledying devsiapmenteof NS pswell laslerreiog irfdoninmrafoimtiand t he | i ke. Preferred
conmpounds of the present invention are those, wherein Ais the group a).
in Specific platerrtdogiahpatiids,of wiecind tlabiic antledf nélodeg@eatign ar e the

fol | ow ngseveractwatlon of NMDA rece tors 1'» a Ley eve tfor trwﬂer n" nepronal chl death
5- (3-chl_or uor o of -1

3- (2- methy f"%rﬁ e AN a‘pﬁm %/0* f-t% e | f@% gt wabfﬁla’#é% me
5- (3-di f | udfermaisiligt vmarfw)tanrmllﬁrﬁényl))or&u(aﬂngfemhyffermrgdazdﬂembers
1-yl - et hWr()m Eliértivtdﬂx&hﬂ&hmlhes show a distinct distribution in d1fferent bram areas

5" [ 3- ( l gétLIJOH'IQIrIC com Jﬂ W¥lﬂLﬂl§er& w1t!’[‘r§Ffer¥nt Nana sugumts resul}/m et hyl ) pyr I daz

hﬁ % pyri dazi ne,
)- pyri dazi ne,

i ne,
5-[ 3- (| | -HP@M&‘?‘EB@é@hW})‘ﬂ#fRF%PlBUfpitfelﬁgﬂll[Pf@fl(h%- Fessibleltharapedticz ol - 1- y| - net hyl
% p)(/r i thazindiegtiohs fn{NﬁP@\NRlEEIiIe&IpWBFLl&t@E kpetific MockdrtiaFledddB@ R orms of

3-(2-net I
5 (4-f1 uor[(t;).:)ll?dlr?ghﬁaﬁg CEHiSJd %/3 -bg‘?l%gx‘ Lad ?1[9?4 tljm?rrlgzagncpihrcimc ftl)rms 0{ hyl )-pyri dazi ne,
20 neurodegeneratton such ag Alzhe:mer 5 dhea‘:e, arkinson's disease, Huntmgton s )
5- (4- chl or dise3sendiStiathyopbpghinlh}ralFele@sisebdydurddegedaniinasksoidtedmitthy | ) - pyri dazi ne,
5-[3-(1,1- wc{ehélgfﬂraﬁhkmo)ﬂ §ndf inl&%‘ampfa@ﬂ?éélm and chronic and acute pain.
1- 3- (2-net hyl -i m dazol - | - yI - et hyl )- pyri dazi ne,
5-(3-

dif! uor O%rt{;‘é{moé EfP ?!]cgﬂcugx‘a me%lo%i?orﬁre r%m%?)ﬁgfaiéﬁ%%yl et hyl )-pyridaz

i ne or 5 3 C zol -
-yl - net hyl ‘)e QWF N 0“2‘35 "I“@l?“f@l@%’?ﬁzé'f*éfﬁeﬁefhe @bﬁ@lﬂP&anWPAconpounds wher ei n
A i s the gmodyate) for fl‘@tre:ﬁmaﬂpf #ldictive illnesses, such as smoking cessation.

Most important indications are Parkinson's disease, {neuropatic) pain and stroke.

Objects of the invention are the compounds of formula IA or IB and
20 - pharmaceutically acceptable acid addition salts thereof, the preparation of the
compounds of formula IA or IB and saits thereof, medicaments containing a compound
of formula 1A or IB or a pharmaceutically acceptable acid addition salt thereof, the
manufacture of such medicaments and the use of the compounds of formula 1A or IB

and their pharmaceutically acceptable salts in the control or prevention of illnesses,

[ &)
M

- especially of illnesses and disorders of the kind referred to earlier, and, respectively, for

the manufacture of corresponding medicaments.

The following definitions of the general terms used in the present description apply

ircespective of whether the terms in question appear alone or in combination.

As used herein, the term "lower alkyl" denotes a straight- or branched-chain alkyl
3 . group containing from 1 fo 7 carbon atoms, for example, methyt, ethyl, propyl,
isopropyl, butyl and the like. Preferred lower alkyl groups contain from 1 to 4 carbon

atoms.

The term "halogen” denotes chlorine, iodine, fluorine and bromine.




the foll owm ng compound 5-benzo[ b] '

t hi ophen-5-yl -3-(2-nethyl -i m dazol - 1-yl -nethyl ) - pyri dazine. A further
preferred group of conpounds are those, wherein A is th&Ngweolpr 2006 for
exanpl e the follow ng conmpound 3n

5- (3, 4-di hydr o- napht hal en-2-yl ) -3-(2-net hyl -i m dazol -1-yl -nmet hyl ) -pyridazin
e. The afweexooret i oned conpounds of fornmula | can becppsshagt ured in
accordance wth the invention by a) reacting a conpound of fornula 13
Novermber 2006 WD 03/ 097637 PCT/ EP03f05151 NA N A/ OH 11A or CH IIB

wi th a conpou far H RND LI I ] .t hve a ound of fornula
N RN A N N Aq’ﬁe ﬁ%[f—m |l%“g?““%y|°§“mﬁﬁ ?%\A‘ﬁé"rhé’ie‘ﬁ‘ the %"%’P&eﬁ%“?ésr%ﬂ%ﬁ‘g%) " b), c), d,
e), h), i)3boyeangtheplkylgrouyissepregedyinimongensam R i s hydrogen or |ower al kyl,

or b) reacting a conpound of formula CI NN NRIVB C'" NN( NIV A or
10 wi th a conpbttadn Gicldabylndemtes a carbon ring with 3 to 6 carbon atoms, preferred is

cyclopropyl.

a The term "pharmaceutically acceptable acid addition salts" embraces salts with
inorganic and organic acids, such as hydrochloric acid, nitric acid, sulfuric acid,
‘phosphoric acid, citric acid, formic acid, fumaric acid, maleic acid, acetic acid, succinic

acid, tartaric acid, methane-sulfonic acid, p-toluenesulfonic acid and the like.

Preferred compounds of the present invention are those, wherein A is the group a).

16 Specific preferred compounds, which fall under this group are the followings:
5-(3-chloro-4-fluoro-phenyt)-3-(2-methyl-imidazol- 1-yl-methyl)-pyridazine,
3-(2-methyl-imidazol-1-yl-methyl)-3-(3-trifluoromethyl-phenyl)-pyridazine,
5-(3-difluoromethyl-4-fluoro-phenyl}-3-(2-methyl-imidazol- 1-yl-methyl)-pyridazine,
5-[3-(1,1-difluoro-ethyl)-phenyl]-3-(2-methyl-imidazol-1-yl-methyl)-pyridazine,

t5  5-[3-(1,1-difluoro-ethyl)-4-fluoro-phenyl}-3-(2-methyl-imidazol-1-yl-methyl)-
pyridazine,
5-[3-(1,1-diftuoro-ethyl)-4-fluoro-phenyl}-3-(2-methyl-imidazol- 1-yl-methyl)-
pyridazine,
5-{4-fluoro-3-methyl-phenyl)-3-(2-methyl-imidazol-1-yl-methyl)-pyridazine,

20 5-(4-chloro-3-methyl-phenyl)-3-(2-methyl-imidazol- 1-yl-methyl)-pyridazine,
5-[3-(1,1-difluoro-ethyl)-5-fluoro-phenyl|-3-(2-methyl-imidazol-1-yl-methyl)-
pyridazine,
5-(3-difluoromethyl-4-fluoro-phenyl)-3-(2-ethyl-imidazol-1-ylethyl)-pyridazine or
5-(3-cyclopropyl-4-fluoro-phenyl)-3-(2-methyl-imidazol-1-yl-methyl)-pyridazine.

23 Further preferred are further compounds, wherein A is the group d), for example
the following compound
5-benzo[blthiophen-5-yl-3-(2-methyl-imidazol-1-yl-methyl)-pyridazine.

" A further preferred group of compounds are those, wherein A is the group k), for
example the following compound

3 5-(3,4-dihydro-naphthalen-2-yl)-3-(2-methyl-imidazol-1-yl-methyl)-pyridazine.

The afore-mentioned compounds of formula I can be manufactured in accordance
with the invention by

a) reacting a compound of formula




0O OH ABOABOCH Vor VI to obtain a conpound of formula NRA NN N
A or RIB N 13 Novenber 2006 WD 03/097637 PCT/ EP03/ 05151 -8- wherein A
is the group a), b), c¢), d, e), f), g), h), i), j) or 1&Noambdezwsi bed
above and R is hydrogen or lower alkyl, and if desired, converting the
conpound of forrmula | obtained into a pharmaceutically acceptable salt. 5
| n the fyphbsmasee0 the preparation of conpounds of ferpbasst/A and 1B are
described in nore detail: In accordance with the process variants,

descri bed above, and with schenes 1-7-5, described bel ow, conpounds of
formula A and I B nmay be prepared by known procedures for exanple the
followng: 10 In the followmng schemes 1 Nare descri bed processes for

preparation of conpounds|of fornula | A, ting from known conmpounds,
from comerci al product& conpound whi ch can be prepared in
conventional manner. The preparatipa of co nds 8€ fornula IA and IB are
further described in nore detail in morklng exanples 1 - 73 and in
exanples 74 - ﬁ l's g % } HR N rv IIl NaBH' EICHN OO0 O
with a compoun of tormula
N
"~
b\
»
I
to give a compound of formula
Ne,, R A N
s =N N
200 .
AN 1A or R 18
] b/

wherein A is the group a), b}, ¢}, d), e}, D), g), h), 1), j) or k) as described above and
R is hydrogen or lower alkyl, or

b} reacting a compound of formula

N. R
@ /N
[ T;) IV B
o AN /
v A or
10 with a compound of formula
o :
PRaaTe A""OH
Vv or v
“to obtain a compound of formula
R A
NeN %N N, N
l N/ l 7
AN A or R 18
N




VIIl VO '"NHPOCI N RN NaOH, HRHON RONJI ON3 IX X NRNC | NI IV A.
Starting from 3-chl oro-5-net hoxy- pyridazine (Bryant, R D.; Kunng, F.-A;
South, M S.1. Heterocycl. Cherw. (1995), 32(5), 14731BNyventbhe2006nmpound of
formula VI maybe prepared as follows: 3-Chloro-5-nethoxy-pyridazine,

bi s(tri phenyl phosphi ne) pal | adi um 20 dichloride and triethyl amne in

et hanol aggoderted at about 120 C under a 40 bar ppepppiissff carbon
nonoxi de for about 5 hours. Reaction mxture is cooled, filtered and 13
Novenber 2006 WO 03/ 097637 PCT/ EP03/205151 -9- concentrated in vacuo. The
residue is tak ed, ou Na2sSO4 and
concentrat ed |(r?1lerem 'Sq_| rou EBV\!?’ ch \mﬁ h’o%%ﬁ/"“‘ 2'z‘iszd‘les'r%g a%?avre %c%/ll ic acid

et hyl este?“@ﬂrﬁe.f‘%lﬁ?%ftaﬂ%l $dpyri dazi ne- 3-carboxylic acid ethyl ester is
di ssolved in ethanol under 5 argon. Reaction mixture is cooled to 0 C and
treated with NaBld, cadvering he compvubesf formibdebiamed infoxtphrreratetivdly med t o room
t emper at ur gcep shiekiied for about 1 hour and treated successively with HC
and sat urat ed sodi um bi carbonate to adjust the pH at 8. Solvent is renoved
in vacua Th nis filtered
bt he ﬁ%ﬁ?érﬂgfoéﬁl 2 %H agﬁo.f%ﬂtcéﬁ E‘(Qmm &I[Eom %151' aHe§3 SYSOERSL R

(5- net hoxy“‘Bﬂ?rdF‘EPém n-3-yl) - met hanol (VI 1) is dissolved in McCl2 under
argon and a of DVMF is added. The mixture is cooled with an icebath,

t hi onyl chl '@rlF@efElP@? vaid dleecreteso paiante. dassbadhboveaad withssheniexd ube was al | owed to
varm-to  rQebbEBlS) adnpotnds Of oRkulSR ol IBhSSbeptdpired Bidnodie or ange sol ution
was cool ed rrbgedgreq for?ﬂ% e§%tfw0%%d NaHCGO3 sol ut| on i s added dropw se. The
aqueous Ialil

10 In the following schemes 1 - 5 are described processes for preparation of
compounds of formula A, starting from known compounds, from commercial products

or from compounds, which can be prepared in conventional manner.

The preparation of compounds of formula IA and [B are further described in more
detail in working examples 1 - 73 and in examples 74 - 180.

15 : Scheme 1l
N_R
(7
Ne N
| N NaBH,, EtOH N
\0 2 ) ? ' N
d O\_ \O P OH
Vit
Vil

I NLNIY NaOH, H0 /N*NHR)GN POCI,
ST e LD
X

N R
N \r,:_N
S
Ci
Starting from 3-chloro-5-methoxy-pyridazine (Bryant, R. D.; Kunng, F.-A_; South,

""" . . M. S. ] Heterocyel. Chem. (1995), 32(5), 1473-6.), the compound of formula VII may be
' prepared as follows: 3-Chloro-5-methoxy-pyridazine, bis(triphenylphosphine)palladium

VA

20  dichloride and triethyl amine in ethanol are heated at about 120 °C under a 40 bar

pressure of carbon monoxide for about 3 hours. Reaction mixture is cooled, filtered and




i 5 McCl2. The conbined organic |layers are dried over Na, S04, filtered and
concentrated in vacuo and treated with a appropriate imdazole (I111).
Reaction m xture is heated at about 100 C for 2 hours13 Rewrnrbeaiosdl to room
tenperature to provide the correspondi ng 5-

met hoxy- 3- (i m dazol -1 -yl -net hyl ) -pyridazine (1X). The

5- met hoxyww@asfobsdazol -1 -yl -met hyl ) - pyri dazi ne (1 X) psrfbsaRtived i n di oxane
20 and NaOH i s added. The m xture is refluxed for about 7 hours, cooled to
room tenperature and quenched wth ‘Bl . The pH is adjusted to 8 with

sat ur at ed L.on HCOR . - SO t i e l.n vacuo and the

resi due i SC%'? %ﬁé—%}:@%‘:ﬁ(@{wﬁf ,%'? Léeri;regﬁnll? Lrjélﬁﬁ 30?\’?3%?&;1‘3%%\%?# V€ renoved in
vacuo and tH:PQuaad comicertirated DH2eus D Piyvidele methexy-ryddazis poradiongdic acid

6- (i m dazodthyl esydr {vaet hyl ) - | H-pyri dazi n-4-one(X). 25

6- (i m dazol -1 -yl -methyl)-1H pyridazin-4-one (X) is taken in phosphorus

oxychl oride u N, T  xture s stirred. in.it.60 Copilbath for 1.5
hoﬁr. The soIrggggr%}f&?%Wr?deaﬂ%%gaa%%w&éﬂSﬁ'gﬁ%fert’ S”?‘é‘% laﬁtgaqoéu'bc{ggsol ved in

wat er uidersdneBesetion negateiiyrgoled PRHSCarA wanted mith NaBiduAfter 1D méahitesi t h sol i d NaHCO3
and the aqueausmh@Wens watnedXd fo8&i&fbeld stildi@2b iR 1RbAWhdgedtbe correspondi ng
5-chloro-3-(im azoll -] =yl - et h%l é-.pﬁp zine (lV 30 A@ﬁ; The compounds of
formul a | V'EHEYY BE" sagrared sadivg Py huBtep ¥st e PHBGY So'%®hkme, starting
from 13 Novenirdin R086ind WOr&BLOB 76 BW WwREMBIPDBheObdbdsienliOflteedabi 0 A Schene 2

0- R N > Az fuathiChndbhidi of A B OH VI IV A Pd(PPh3)4 K2COB N. RN Al N
| A

10 The obtained (5-methoxy-pyridazin-3-yl}-methanol (VIII} is dissolved in MeCl,
under argon and a drop of DMF is added. The mixture is cooled with an icebath,
thionylchloride is added dropwise and the reaction mixture was allowed to warm to
room temperature. After 30 minutes stirring, the orange solution was cooled to 0 °C, and
saturated NaHCQO; solution is added dropwise. The aqueous layer is extracted with

15 MeCly. The combined organic layers are dried over Na,SQ,, filtered and concentrated in
vacuo and treated with a appropriate imidazole (11). Reaction mixture is heated at about
100 °C for 2 hours then cooled to roont temperature to provide the corresponding 5-
methoxy-3-(imidazol-1-yl-methyl)-pyridazine (IX).

The 5-methoxy-3-(imidazol-1-yl- methyl)-pyridazine (1X) is dissolved in dioxane

20 and NaOH is added. The mixture is refluxed for about 7 hours, cooled to room
temperature and quenched with HCL The pH is adjusted to § with saturated solution of

NaHCOa. The solvent.is removed in vacuo and the residue is taken in MeOH. After
filtration, the solvent is removed in vacuo and diluted with MeOH to provide the
corresponding 6-(imidazol-1-yl-methyl)- 1H-pyridazin-4-one (X).

[~
b

6-(imidazol-1-yl-methyl)-1H-pyridazin-4-one (X) is taken in phosphorus
-oxychloride under argon. The mixture is stirred in a 60 °C oilbath for 1.5 hour. The

-solvent is removed in vacuo and the residue is dissolved in water under icebath cooling.
The solution is neutralized with solid NaHCOj; and the aqueous layer is extracted with
‘MeCl to provide the corresponding 5-chloro-3-(imidazol-1-yl-methyl)-pyridazine (IV

A
' The éompnunds of formula IV B may be prepared in accordance with the above scheme,

starting from




wherein Ais the group a), b), c¢), d), e), t), g), h), i), j) or k) as
descri bed above and Ris 5 hydrogen or |ower alkyl. Preferred conpounds
are those, wherein Ris nethyl. In accordance w th scheo@mbeczgoeunds of
formula | may be prepared as follows: The correspondi ng
5-chloro-3-(imdarol -I1-yl-nmethyl)-pyridazine (I1V A, a correspondi ng
boroni c agéeb@fssf ornmul a VI or of a correspondi ng 4, $c8xprhfts amet hyl -

11, 3, 21- di oxaborol ane (V), K2CO3 and tetrakis(triphenyl phosphi ne)pall adi um
are nixed to and degassed di oxane is'%idded. The mixture is refluxed for
about 44 hours and the solvent ig rchrmved in vacuo. The residue is taken
in MCl,, filtrated and the filtratg concentrated in vacuo and a
conmpound of forrmula I A is obtained. | accordance with this schene, a
correspondi ng conpound of fornula |IB]mybe obtained, using as starting

mat eri al the conpound of formula CIO*NONRR N\ |: IVB ------------- 13
Novenber 2006 WO 03/097637 PCT/ EP03/05451 -11- Schene 3 PdCl Z(PPh3)2 O O
o0 KOAc B B-B~V 0 OA-Br 1. t-BuLi 2. B(OPr)3 A-B. OH3. HA WV

wherein Ais the group a), b), c¢), d), e), h), i), j) or k) as described
above. A conpound of fornula A-Br nmaybe prepared, for exanple as foll ows:
5 ‘

Scheme 2
o
B-0
N. R ’ OH
& ___N 1
' | N D A Voor A‘B‘QH Vi
o N N/
: VA Pd(PPh,), K.CO,

Ney RN
A
1A
wherein A is the group a), b), ¢), d), e), f), ), h), 1), ]) or k) as described above and R is
5 hydrogen or lower alkyl. Preferred compounds are those, wherein R is methyl.
In accordance with scheme 2, compounds of formula I may be prepared as follows:
The corresponding 5-chloro-3-(imidazol-1-yl-methyl)-pyridazine (IV A), 2
~corresponding boronic acid of formula VI or of a corresponding 4,4,5,5-tetramethyl-
[1,3,2]-dioxaborolane (V), K;CO; and tetrakis(triphenylphosphine)palladium are mixed
1o and degassed dioxane is added. The mixture is refluxed for about 44 hours and the
solvent is removed in vacuo. The residue is taken in MeCls, filtrated and the filtrate is
concentrated in vacuo and a compound of formula [A is abtained.
-~ In accordance with this scheme, a corresponding compound of formula IB may be

obtained, using as starting material the compound of formula




5. brono-2-fl uorobenzal dehyde in CH C 2 is treated at 0 Cwth

(di ethyl am no)sul fur trifluoride. The reaction mxture is refluxed

overni ght and then quenched with saturated sol ution of3 Nad®@G8r 2006he
aqueous phase is extracted with ethyl acetate. The conbined organic |ayers
are washed with brine, dried over My-S04, filtrated and concentrated in
vacuo t o wo aworer 4- br ono- 2-di fl uoronet hyl -1 -f 1 uor o- befiEmaesi§i@a conpound of
formula in A-Br). Followi ng the nethods of schene 3, conpounds of fornulas
V and VI may he obtai ned. Cbnpoundslbf formula V: A conpound of formula
A-Br, bis(pinacol ato)di boron, Ssi ym acetate and
bls(trlphenylphosphlne)palIadlun1 “Wfchl ori de are suspensed in di oxane.

The suspension is flushed with (kg for 30 m nutes d refluxed for about
12 hours. The reaction mxture 15 £q8ed to roon1t‘- rature, diluted with
et hyl acetate, washe Pt hodrine, dried Na, S8%4 g copcentrated in

vacuo to provide a c und of fornula V. Cofpounds of
formula VI: A compound of f a A-Br, for exanple a 20 solution of
3-brono-1, 2-di hydro-n al ene (Adantzyk, M; Watt, D. S.; Netzel, D. A

. Os. ChenlAlgB4 49, 4226-4237) in diethylether is cooled in a dry ice
bath and tert:  butyl um solution is added maintaining T < -65 "C At
this tenperature stirring | ntinued for 30.mn, then triisopropyl borate
i s added. The reactlpn q}xture is ht to rt anﬂ4treated wi th HCl .
After 15 mn the orggkék)phase is dried 25M4) , ﬂ&aporated 25 and

precipitated with pe to provide a correspondlngobo und of fornula
Vi. 13 Noverrber 2006 03/097637 PCT/ EP03/ 05151 -12- Schene 4 A G HBr A

OHPOCI3 N A" XIl XIIl SnBuavOvO. N, HCI N AE p\ ACH
wheremAls the group a), b, ), d), e), ), g), h), 1), J}urk as described above.

A compound of formula A-Br may be prepared, for example as follows: 5-

5 bromo-2-fluorobenzaldehyde in CH,Cl. is treated at 0 °C with (diethylamino)sulfur
trifluoride. The reaction mixture is refluxed overnight and then quenched with saturated
solution of NaHCO; . The aqueous phase is extracted with ethylacetate. The combined
organic layers are washed with brine, dried over MgSQ,, filtrated and concentrated in
vacuo to provide 4-bromo-2-difluoromethyl-1-fluoro-benzene (a compound of formula

10 A-Br).
Following the methods of scheme 3;compounds of formulas V and VI may
be obtained.
Compounds of formula V: A compound of formula A-Br,
bis(pinacolato)diboron, potassium acetate and bis(triphenylphosphine)palladium
15 dichlorideare suspensed in dioxane. The suspension is flushed with argon for 30 minutes
and refluxed for about 12 hours. The reaction mixture is cooled to room temperature,
dituted with ethyl acetate, washed with brine, dried over Na,$SO, and concentrated in
vacuo to provide a corresponding compound of formula V.
o Compounds of formula VI: A compound of formula A-Br, for example a
3 solution of 3-bromo-1,2-dihydro-naphthalene {Adamczyk, M.; Watt, D. S.; Netzel, D. A.
J. Org. Chem. 1984, 49, 4226-4237) in diethylether is cooled in a dry ice bath and tert.-
butyllithium solution is added maintaining T < -65 “C. At this temperature stirring is
continued for 30 min, then trisopropylborate is added. The reaction mixture is brought

to rt and treated with HCL After 15 min the organic phase is dried (Na,S0,), evaporated

L3
“J

and precipitated with pentane to provide a corresponding compound of formula VI.




HXIVII A RN-N- Il NNR, Al / NN% SOCI 2 IA wherein Ais the
group a), b), ¢), d), e), f), g), h), i), j) or k) as described above and
R is hydrogen or |ower alkyl. In accordance w th schent3Mevembeoéund of
formula XI may be obtained in analogy to the follow ng method:

3- Chl or o- 5- net hoxy- pyri dazi ne (Bryant, R D.; Kunng, F.-A; South, M S J.
Hct er ocyGlo ghaeiy7 (1995), 32(5), 1473-6.), 3-chl oro- geflpshseahenyl boronic
acid, Cs3CB in and tris(dibenzyli dfneacet one) di pal I adi um chl or of orm
conplex are m xed and a sol ution of~ %1 -tent - butyl phosphi ne in degassed

di oxane is added. The mxture is bgated at about 90 C for 22 hours then
cooled to roomtenperature, ethylacetate is added, the solidis filtered
and the filtrate is concentrated in vacuo to provide 3-(3-chloro-4-fluoro-
phenyl ) - 5- methsy - pyri dagi ne (a“gpnpounedwj fornulsxi). 1.; The conpound
of formula XU _glor exampte 3- (B- ghl or 0-Z=ftudr o- phenyl ) - 5-

met hoxy- pyrfidaZi n€ i p HBr i s®heat e@Pat about 108" CHocl 19 hours under
argon. The solvent T's renmoved in vact and the resultin§tsolid is

di ssolved in MeOH. The turbid solution is filtered though decalite and the
filtrate is concentrated to provide, for exanple,

6- ( 3- chl or @ndr{ | oQro- phenyl Np%ri dazi n- 4- gl-hydr obr omi e (X 1). 20 The
conpound of—foermuta—X | i 9| prepared, froma—eomound loi, foppula X1 in
phosphorus oxychl ori de ungér<a ~he mi xture wast’strr 9 iin,a 60 C

oi Il bath for 1.5H hours. The solvent wasxivenoved in vacuo and the residue is
di ssol ved | nﬂvng‘l r under icebath cooling. The solution is neutralized with
NaHCO8 and they uequs | ayels,j. tracted with McCl _. The conbi ned
extracts are dried qQver hﬁ%ﬁ‘xt ered and the 13 Novenber 2006 WO

03/ 097637 P%;[/ EPOS/ 05151A-T8- ol Vvent is renoved in vacuo to provide a
conmpound of T6kmula X I1. A

wherein A is the group a), b), ¢}, d), ¢), 1), g), h), i), j) or k) as described above and
R is hydrogen or lower alkyl.

wn

- In accordance with scheme 4, a compound of formula XI may be obtained in analogy to
the following method:

3-Chloro-5-methoxy-pyridazine (Bryant, R. D.; Kunng, F.-A.; South, M. S. J.
Heterocyel. Chem. (1995), 32(5), 1473-6.), 3-chloro-4-fluorophenylboronic acid, Cs,CO;
0 and tris{(dibenzylideneacetone}dipalladium chloroform complex are mixed and a
sofution of tri-tert-butylphosphine in degassed dioxane is added. The mixture is heated
~at about 90 °C for 22 hours then cooled to room temperature, ethylacetate is added, the
solid is filtered and the filtrate is concentrated in vacuo to provide 3-(3-chloro-4-fluoro-

phenyl)-5-methoxy-pyridazine (a compound of formula XI}.

15 © The compound of formula XI, for example 3-(3-chloro-ct-ﬂuoro-phenyl)—5-
methoxy-pyridazine in HBr is heated at about 100 °C for 19 hours under argon. The
solvent is removed in vacuo and the resulting solid is dissolved in MeOH. The turbid
solution is filtered though decalite and the filtrate is concentrated to provide, for
exum[ble, 6-(3-chloro-4-fluoro-phenyl)-pyridazin-4-ol hydrobromide (XII).

- 20 The compound of formula XII is prepared from a compound of formula XII in
phosphorus oxychtoride under argon. The mixture was stirred in a 60 °C oilbath for 1.5
hours. The solvent was removed in vacuo and the residue is dissolved in water under

.icebath cooling. The solution is neutralized with NaHCO; and the aqueous layer is
- extracted with MeCls. The combined extracts are dried over Na.SO,, filtered and the




Thi s conmpound of formula XLII and bis-(triphenyl phosphine)-palladiun(ll)-
dichloride are treated with a solution of

tributyl - met hoxymet hoxynet hyl - stannane (Sawyer J. S.; 1KNoembey2006 ;
Macdonald T. L.; McGrvey G J. J. Am Chem Soc. (1988), : 110, 842-853)
in DMW. The m xture is heated at about 100 C for 4 hours then cooled to
room t enped adoiesr and a saturated KF solution is addegdrrihesifa Xxture is
stirred for 30 mnutes at roomtenperature and ethyl acetate and water are
added. The mixture is filtered and-&ktracted. The conbi ned extracts are
dried over ltered and . the solv removed in vacuo to provide
a conpound® ofmf'sIF%W%"‘%FC\?O?%W?HQE HEMRPHSP ?E"é‘?}'ﬂﬁﬁﬂﬁ is dissolved in di oxane
and treated wiThisctigounddfdonmadecililond bisr tiphengphiosphirej-palkéidmf{idr 1.5 hours and
then cool etﬂdﬁ&ld@@i@%it@fm@xraa:tﬂ‘dﬁ& uf\q‘%u‘?fl n@&gtﬁxen%%_)hm&@?%gﬁn%n@re added. The

aqueous | a is.extracted w.th ethyl’ acetat ned organic |ayers
are dried i‘/‘@’re’ﬁ\é[ i Ireprovipd-y Magramgldah & MsteresitG: A der Cheny 2661%88): provi de a
conpound of10fsae-g5H) in [DMATh\MmmhreisS*aeIthEiﬂa'rtolilemt)&UfoMh&lxrﬁth@:@éﬁﬂﬁtﬂfﬁj of fornula

b or dance bRl Okl Sar 8red K QLESRODILO B OMRAUIG A e B T 2 LA

accordance wt € prepared starting
from the few#fﬁé)ﬁrﬁfe}mb'ffmi’mtmlaadﬁ Wace@ae, mclsfdtr&bmq*ﬁ@r Tmﬁﬁturm@ 03/ 097637

PCT/ EPO3/ Ofickd ancﬂ-&trac&ﬂhﬂ{éﬁnébmg chcR ar&r@d BvefNa,SDP fifd3ed anfdhe KOAC ' RXV

PdC12( PPhB) %mt is remnved m]ifgdun%o E-m?ldeRl anpoun of formula XIV.,

it~ The obtained compound is dissolved in dioxane and treated with HCL. The reaction
mixture is refluxed for 1.5 hours and then cooled to room temperature. Water and ethyl
acetate are added. The aqueous layer is extracted with ethyl acetate. The combined
organic layers are dried over Na,SO,, filtered and concentrated in vacuo to provide a
compound of formula [IA, which is then treated with 2 compound of formula Il in

15 thionylchloride to a corresponding compound of formula [A.

In accordance with scheme 4, a compound of formula [B may be prepared starting from

the compound of formula




R31I1 / R XVII wherein R, R3 and R4 are descri bed above. 5 A conpound of
formula XV nay be obtained as follows: To a suspension of

(met hyl ) tri phenyl - phosphoni um brom de in THE are addedi&overer ZDOBULi and a
correspondi ng brono-benzal dehyde. The reaction m xture is stirred about 18
hours at it. After work-up and purification by chromatography a conpound of
formul a X¥p bspolt ai ned. 10 The conpound of fornmul a X¥ymposnsisi

bi s( pi nacol at o) di boron, potassium acetate and

bi s(tri phenyl phosphi ne) pal | adi um di clori de are suspensed in di oxane. The
suspension is flushed with argon_for 30 m nutes and refluxed for 12 hours.
The reaction mxture is cool ed ttcS}?’iS’S terrperature,- diluted with ethyl
acetate, washed with brine, dried over Na3SO4 and concentrated in vacuo

to provide a conpound of for rrul a XVI . To a correspondi ng sol ution of
4,4,5,5-tetranmet hyl - 2-(3-vi gnyt)- 11, 3, 2l di oxaborol ane (XVI) in
tol uene are added g:diethylz _gol ion and dii ﬂdo ane. The reaction
m xture is stlrredfor 1horcat D tenmperaturejand thén refluxed fora

hours. The re xture is poured on sat. wution and is 20
extracted with _g cet at e—Fhe——conbised orgapi yers are washed with
brine, dried g\/er MySH, fl"JC{Ij t d and conceftra gd to provide a
correspondi ng cycl 8proi§§/l - ép? ’fut ed conpound oft fornul &%vi 1.
Pharmaceutically acceptable salts can be manufactured according to nethods
whi ch are known per se and famliar to any person skilled in the art. The
acid addition I%I‘-') ths of corrpopnd f formulas A or'| B are especially
wel |- suited f9 rﬁf‘ naceutcal Rus: Novenber 2006 WD 03/097637

PCT/ EP03/ 05151 15 As nentToredsebBrdier, the conmpounds of formula IA and IB
and their pharmaceutically usable acid addition salts possess val uable
phar macodynam ¢ properti e’ ey are NVDA- r ecept or subtype 2B sel ective
bl ockers, which have a key fufiction ¥ nodul ati ng neuronal activity and
pI asticity which makes them key players in

wherein R', R and R* are described above.

3 A compound of formula XV may be obtained as follows:
To a suspension of (methyl)triphenyl-phosphonium bromide in THF are added at 78
°C BulLi and a corresponding bromo-benzaldehyde. The reaction mixture is stirred about
.18 hours at r.t. After work-up and purification by chromatography a compound of
formula XV is obtained.
10
The compound of formula XV, bis(pinacolato)diboron, potassium acetate and
bis{triphenylphosphine)palladium dichloride are suspensed in dioxane. The suspension
is flushed with argon for 30 minutes and refluxed for 12 hours. The reaction mixture is
cooled to room temperature, diluted with ethyl acetate, washed with brine, dried over
15 Na;S0, and concentrated in vacuo to provide a compound of formula XVI.
To a corresponding solution of 4,4,5,5-tetramethyl-2-(3-vinyl-phenyl)-
-[1,3,2]dioxaborolane (XVI1) in toluene are added a diethylzink solution and
diiodomethane. The reaction mixture is stirred for 1 hour at room temperature and then
refluxed for 3 hours. The reaction mixture is poured on sat. NH,Cl solution and is
2 extracted with ethylacetate. The combined organic layers are washed with brine, dried
over Mg8O0,, filtrated and concentrated to provide a corresponding cyclopropyl-
substituted compound of formula XVIL.
Pharmaceutically acceptable salts can be manufactured according to methods

*which are known per se and familiar to any person skilled in the art, The acid addition

It
e

salts of compounds of formulas 1A or 1B are especially well suited for pharmaceutical use. -




5 nedi ati ng processes underlying devel opnent of CNS as well as |earning and
menory formation. The conpounds were investigated in accordance with the
test given hereinafter. Test nethod 'H Ro 25-6981 bi ndBhigvénier 2866981 i s |
l:-(R*, S*)J-a-(4- hydroxy-phenyl)-p-nmethyl-4- i0

(phenyl - et hyl ) - 1- pi peri di ne propanol) Male Ftillinsdorf albino rats

wei ghi ng webianr 150- 200 g were used. Menbranes wer @crppBhased by

honogeni zati on of the whole brain mnus cerebellumand nedulla oblongata
with a Polytron (10.000 rpm 30 sec6h s), in 25 volunes of a cold

Triee HOLOO TS el Qo i thdmbodndRf o (1 fifIBGERAL € was cent rif uged
4 C. The_ pelle

at 48, 000 Fﬁjfor 10%’?“5’%] n#ée%i at t" Wwas resuspended using the
Pol yt ron i FfA¥eLLHE WPBledrid 2 Eition s F epssantpluablppharmaredyapmice was i ncubat ed at
37 C tinr foOpaiiauTies areNMBA-regursiftigaBiaritdbcne) Bith hwaskdonogeni zed in
t he sane byf f.er . : -80 C faor .at | east, 1§ hqurs but not nore
than 10 daﬁ‘/{fs’?_t%fi‘é‘?‘ggﬁjé“r“gg ﬁ%‘f‘ﬁé‘ “étg"é‘ 5}“4??%““%%‘%’35%‘&%%9\&5@% RaifBd ar 37 C, 20
cent ri f dgetictistns Prsesirepndedyinglsvelupateatcb FONS eewdliantesniagaslboaery n a Tris-HC 5
mM  pH 7. 4orfftlod. buffer. The final pellet was resuspended in the sane
buffer and used at a final concentration of 200 ng of protein/m . 3H Ro
25-6981 bi ndi ng experinents were performed using a Tris-HCI 50 nM pH 7.4
buf fer. For dil&pfosenromidstvesipesizaiesin sccrdmivk bith GeteRgiv2bhG98Ttewer e used and
non 2 specific binding was neasured using 10 nlM of tetrahydroi soqui noline
and usual |y i Testagthodnts for 10% of the total. The incubation tine was 2

~ hours at #HRandsdsheindins @b 28@s1 iSHORPSD1-BY 4 i dib i AN . AR M@ mann G-/ B
gl ass fii“berhfl ] tetra)lﬁnUnl ?{\6I ter-éql ac‘éciar 4 yihkﬁﬁ%%é\g\nn}e}zﬁgﬁ and). The
Cfi | ter s wePRWETRLY) - PPN RIPRRCIE ol d buffer. The radioactivity on the

filter was counted on a Packard Top-count microplate scintillation counter .
after 30 4t Filbrrderf albipo s weishing btvesa il - 208@ wecarsd eiembrims rered S. A., Zuri ch,
Swi t zer | angyparedbipdobdesicttion ofthahausa Silke EQHIRASAHASSEdMEI N @ ni ni num of 8

concent r atyfiga@Rth . PARAAT Atbodord, S78LaRYCH s TAERAP] S ARy zed val ues
wer e anal yzgpy‘#f/kn(? & non- 11 f?e T egressi on cal cut ation progr am whi ch
provi de 1 CM'a&" 7RG pH 7 Pulferlbe DWW“%%WSICW%E@W@%&@F Hence limts. 13
Novenbelr 200@tesat

4°C. The pellet was resuspended using the Polytron in the same volume of buffer and

the homogenate was incubated at 37 °C for 10 minutes. After centrifugation the pellet

was homogenized in the same buffer and frozen at —80 °C for at least 16 hours but not

more than 1(} days. For the binding assay the homogenate was thawed at 37 °C,

20 centrifuged and the pellet was washed three times as above in a Tris-HCl 5 mM, pH 7.4
cold buffer. The final pellet was resuspended in the same buffer and used at a final
concentration of 200 mg of protein/ml.

*H-Ro 25-6981 binding experiments were performed using a Tris-HCl 50 mM, pH 7.4
buffer. For displacement experiments 5 nM of "H-Ro 25-6981 were used and non

I
1}

specific binding was measured using 10 mM of tetrahydroisoquinoline and usually it

accounts for 10% of the total. The incubation time was 2 hours at 4 °C and the assay was
- stopped by filtration on Whatmann GF/B glass fiber filters (Unifilter-96, Packard,

Ziirich, Switzerland). The filters were washed 5 times with cold buffer. The radioactivity

on the filter was counted on a Packard Top-count microplate scintillation counter after
-3 -addition of 40 mL of microscint 40 (Canberra Packard S.A., Ziirich, Switzerland).

The effects of compounds were measured using a minimum of 8 concentrations and
repeated at least once. The pooled normalized values were analyzed using a non-linear
. regression caleulation program which provide 1C;y with their relative upper and lower

‘95% confidence limits.




WO 03/ 097637 PCT/ EP03/ 05151 -16- The 1CSO (1tM of preferred conpounds of
formula I, tested in accordance with the above nentioned nethod, is <0,1
ftM Exanples of such conpounds are: Exanpl e-No. |C50 (8/Notendep2@sNo. | CSO
1.0.021 31 0.031 3 0.038 34 0.068 4 0.027 35 0.025 6 0.017 36 0.077
9 0.034 38 0.054 11 0.029 39 0.024 12 0.022 41 0.041 13 0.011 42 0.048
14 0.02 45003:@®%37 15 0.016 48 0.035 16 0.01 49 0. 03éreRAdeédsO047 50 0.029
25 0.058 52 0.026 26 0.012 58 0.037 _27 0.044 68 0.027 30 0.007 The
compounds of fornula IA and I1] and their salts, as herein described, can
be incorpora ard har ut i dqsage I s or exarrpl e,
for oral or gggednﬂg&&?h’r&g"ed on cf?cﬁmtuﬁz tfj'éeaéﬂ Eﬂﬁéﬁ" fcal adjuvant
mat eri al s, abromm%fs@aw&n@t 0 obgﬁﬂm@}‘ or inorganic inert carrier materials, such
as, water, gelatin, lactose, starch, -------- - -------ooooon - 13
Novemnber 2006E<m1®3I®97®317{30E&@EhEP03/ 05151 - 17- magnesi um stearate, talc,
vegetable oils, guns,  polyalkylene-glycaols and_the |like. The

Example-No. ICsq (1:M) Example-No. 1Csp (M)

1 0.021 3 0.031

3 1.038 34 0.068

4 0.027 35 0.025

6 0.017 36 0.077

9 0.034 38 0.054
11 0.029 39 0.024
12 0.022 41 0.041

13 0.011 42 0.048
14 0.02 45 0.057
15 0.016 48 0.635
16 00 49 0.034
24 0.047 50 0.029
25 . (.058 52 0.026
26 0.2 58 0.637
27 (1.044 68 0.027
30 0.007
3 The compounds of formula 1A and IB and their salts, as herein described, can be

incorporated into standard pharmaceutical dosage forms, for example, for oral or
* parenteral application with the usual pharmaceutical adjuvant materials, for example,

organic or inorganic inert carrier materials, such as, water, gelatin, lactose, starch,




pharmaceutical preparations can be enployed in a solid form for exanple,
as tablets, suppositories, capsules, or in liquid form for exanple, as
sol utions, suspensions or emnulsions. Pharmaceutical adptleentbengiléri al s can
be added and include preservatives 5 stabilizers, wetting or enul sifying
agents, salts to change the osnotic pressure or to act as buffers. The
phar maceuyb 6ddorsdf epar ati ons can al so contai n ot her thespReytd cally active
substances. The dosage can vary within wide limts and will, of course, be
fitted to the individual requi renent'd”in each particul ar case. In the case
of oral admn ' . | i Kpn the,range.of ~about 0.1 ng per
dosage to %Hﬁtﬁa@g%%agﬁﬁ&gﬁ:"ﬂgﬁlggg%ggls’cpgﬁ%lg&eﬁ&g%?dsgagﬁg’re gﬁe. F%‘rrml a | al though
t he upper I%Taﬁ’?‘?ce‘(‘:%‘fﬁl PaIPaR3igNs candie swalovrdimbselid forta, for exaraploaiiakless:be i ndi cat ed.
The f ol | owupgosema@asphessles, bl in fguidfoem] feexpns endblutinspsitjetsions Br nor e det ai | .
However,  LH@¥od! Bhacedtidll Qﬂ%gt thfterlals W belalifed Elicglﬁ(gl[laeerbigﬁ’yati%nner . Al

tenperatures are %I ven 'nl!'@i degr ee Cel si us.

(3- Chl or'o- FERHES B ERETY!S NS pEntinstlis (A chpngg the Qe PIGUISRELGAFE 35- pyr i dazi ne
hydr ochl or bufeers7Dheph@irlacauticaBpreeatiet vyt alforrbatain othedthsthpertidatiydcdivepyr i dazi ne
(0.07g, O.3d«mawel. ), 3-chloro- 4-fluorophenyl boronic acid (0.076 g, 0.44
mmol), K'C03 (0.09 g, 0.67 mmol) and :
tetrakis(trip RHQs P L aeli 4l 0 s ) were mxed and
degassed di p@%g&?%?irpﬁﬁ@)vﬁgg&lgd' e]l‘él'%éfﬁrg Lﬁcx{rﬁ&’e&%ﬁgg%(lﬂ uxed for 44 hours
and t he sol¢&Hvalfeadirerpentydyengh patisie ese: Imthecaseed pral rdmiigrationddn in McCl_,
filtrated dndelimgn fhielringatfebaas.1 By percheeantonbie 00 mopacdi@of alThe resi due was

chr omat ogr An OV Enes fobBdta Bfthod &G VB 0,980 i a white foam
SIS A LR BObel SR PR BeL L PIRHAE B,

whi ch was dissol vg Ln %EO—I (2 m

5- (3- chl or B3¥Y BT BIREny | ) - 3- (2- met hyl -i ni dazol - 1-yl -met hyl ) - Pyri dazi ne .
hydrochloride (0.1 g, 77 %84 as an off white solid, M5: me = 302.7 (M).
Fol | owi ng t he TheMlpaips sramplsyilytrateds pissest myentippinaenipéatmilddowsverexanpl es 2 t o
Exanpl e  whéyarevedténtpidep@iiedt.its looaaialagy Ranner. All temperatures are given in

3- ( 2- Methyleldricdago! - 1-yl - met hyl ) - 5-(3-trifl uoromet hyl - phenyl ) - pyri dazi ne
hydr ochl ori de

Example 1

5-(3-Chloro-4-fluoro-phenyl)-3-(2-methyl-imidazel-1-yl-methyl)-pyridazine
hydrochloride o

20 5-Chloro-3-(2-methyl-imidazol-1-yl-methyl)-pyridazine {0.07g, 0.34 mmol), 3-chloro-
4-fluorophenylboronic acid (0.076 g, (.44 mmol), K.CO; (.09 ¢, 0.67 mmol) and
tetrakis(triphenylphosphine)palladium (1.04 g, 0.034 mmol) were mixed and degassed
dioxane (1.4 mi) was added. The mixture was refluxed for 44 hours and the solvent was
removed in vacuo. The residue was taken in MeCls, filtrated and the filtrate was

12
a

concentrated in vacuo. The residue was chromatographed over silica gel (CH,Cl;-MeOH
98:02) to provide a white foam which was dissolved in MeOH (2 ml). HCI-Et;O was
added to provide 5—(3-chloro-4—ﬂuom-phenyl)d-(2—methyl‘imidazo¥-l—yl-methyl)-
pyridazine hydrochloride (0.1 g, 77 %) as an off white solid, MS: m/e = 302.7 (M").

Following the general method of Examiple 1, the compounds of Examples 2 to Example
3o 67 were prepared.

Example 2
3-(2-Methyl-imidazol-1-yl-methyl)-5-(3-trifluoromethyl-phenyl)-pyridazine
hydrochloride




-------------------------- 13 Novenber 2006 WO 03/ 097637
PCT/ EPO3/ 05151 -18- The title conmpound, Ms: me 319.4 (\' 1+H+), was
prepared from 3- trifluoromethyl benzeneboronic aci d ( co¥rNevepibat 2006
avail abl e) and 5-chloro-3-(2-methyl- i mdazol- |-yl-nmethyl)-pyridazine.
Exanple 3 5 '

5- (4- Fl uaw@oezdetesi f | uor onet hyl - phenyl ) - 3- (2- net hyl - i gt-fad@bsid- Y| - met hyl ) - pyr
i dazi ne hydrochloride The title conmpound, Ms: me = 337.2 (N+H+), was
pr epar ed from2 (4 fluoro-3 tri fluo Eb‘msthyl phenyl)-4,4,5, 5-tetranet hyl - [

1,3,2 [ d|

met hyl -1 m ?C(ﬁnp%P WT? %}%? azi r?éwaqprengdeﬁTg 4 5-(4-Chlo ro-3-trifluo
ronet hyl - H‘;FP')“‘:“té)f ezzqffetwﬁww (eparyesrcially gyailghie) hwscprﬁd&zneﬁnd-

hydr ochl orintdzdlfleylnettyR-peodapiaeind, MS: mfe = 353.3 (\ Il +H+), was prepared
from 2-(4-chl oro- 3-

trifluoronethyl-phenyl)-4,4,5,5-tkeemaltét hyl - [ 1, 3, 2] di oxabor ol ane and

5-chl or a- 35(42F1udr53rtﬁmkhy$mdt 1-gRel)-31 (2L i bz o PV lintbag) Poriadzi@pl € 5
5- (4-Chl or; IIIP, Qr o- phenylli]%\g 2 met ﬁﬁl m dazol - 1- yI)I}?frelt hyl ) - pyri dazi ne
e

hydr ochl or| t|tIe corrpound IVB me = 303.3 (\I+H+), was prepared

from2(41§ﬁloro Cﬁg[ Phenx -4,4,5,5-tetranet hyl -1
1, 3, 2Jdi ox d'r‘&F"é‘?Pé"“ 55"‘éFh=| 374 1M, wisikgpheed H?'aaﬁﬂﬂufrm 3-
yl - met hyl ) wifyeromiethylpbenyl)-4@bstrmotramehyl-(1,3,2|dioxaborolane and 5-chloro-3-(2-

5- (3- Di f | ugepyBhiavior- Syttt pyRdeny | ) - 3- (2- met hyl -i mdazol-l-yl met hyl) - pyri
dazine hydrochloride 25 The title conpound, MS. nie 319.4 (\ |l +H+), was

prepar ew from 2-(3-difluoronet hyl Exadple4uor o- phenyl) - 4, 4 5,5-tetramet hyl - 1|
3, 2[ di oxaberRbARMRtkomiGPL e Lan R dazol- Ty H&RRY-pyrldaziyd - Bt hy!

) pyridazin %rochlorlde

The title compound, MS: m/e = 353.3 (M+H?"), was prepared from 2-(4-chloro-3-
trifluoromethyl-phenyl)-4,4,5,5-tetramethyl-[1,3,2}dioxaborolane and 5-chloro-3-(2-
13 methyl-imidazol-1-ylmethyl)-pyridazine.

Example 5
5-(4-Chloro-3-fluoro-phenyl)-3-(2-methyl-imidazol-1-yl-methyl)-pyridazine
hydrochloride

The title compound, MS: m/e = 303.3 (M+H"), was prepared frorn 2-(4-chloro-3-finoro-
20 phenyl)—4,4,_5,5-tetramethyl-[ 1,3,2]dioxaborolane and 5-chloro-3-(2-methyl-imidazol- 1~
yl-methyl)-pyridazine.

Example 6
5-(3-Difluoromethyl-4-fluoro- phenyl) 3-(2-methyl-imidazol-1-yl-methyl)-pyridazine
hydrochlonde

25 The title compound, MS: m/e = 319.4 (N+H"), was prepared from 2-(3-difluoromethyl-
4-fluoro-phenyl)-4,4,5,5-tetramethyl-| 1,3,2]dioxaborolane and 5-chloro-3-{2-methyl-
imidazol-1-yl-methyl)-pyridazine.

Example 7
5-(3-Fluoro-5-trifiuoromethyl-phenyl)- 3-(2-methyl-imidazol-1-yl-methyl)-pyridazine
3 hydrochloride

The title compound, MS: m/e = 337.2 (M+H"), was prepared from 2-(3-fluoro-5-
. trifluoromethyl-phenyl}-4,4,5,5-tetramethyl-[ 1,3,2 ] dioxaborolane and 5-chloro-3-(2-
methyl-imidazol-1-yl-methyl)-pyridazine.




Exanpl e 7 ' ‘
5-(3-Fluoro-5-trifluoronethyl-phenyl)-3-(2-nmethyl-imdazol-1-yl-nethyl)-pyr
i dazine 30 hydrochloride The title conpound, IVIS: m é3Hod3beR2q061+H+) ,
was prepared from 2-(3-fl uoro-5-

trifluoronethyl-phenyl)-4,4,5 5-tetranmethyl-[1, 3, 2]di oxabor ol ane and

5- chl or 0-o (3e76a®t hyl -1 m dazol -1 -yl - nmet hyl') - pyri dazippgepedgsiNovenber 2006
WO 03/ 097637 PCT/ EPO3/ 05151 -19- Exanple 8

3-(2-Methyl -i m dazol - 1-yl - net hyI ) - 5= phenyl - pyri dazi ne hydrochl ori de The
title conpound, Ms: W = 251.2 I\/EHt was prepared from phenyl boronic acid
and 5-chl or o- 3- ( 2- net hyl -i mi dazol ’f"’%’]e Met hyl ) - pyri dazine. 5 Exanple 9

5- [ 3- (1, 1- DI¥Metbyldmisteto)-Lyl-mebyly 5 phawl- Q)qldmtulmymlydnochldalzol 1-yl - et hyl ) - pyri daz
i ne hydrochloride The title conpound, M. W 315.4 (ML+Ht), was prepared
from 2- [ 3-Tik,title erhgound, 4S: @telyds) 2 plieAY), wivpﬂepﬁe@ﬁr&nb%&l@b@hﬁayhd [

1,3, 21di oxm%rcﬂio 1 (zamgth{a d&l&af&ﬁ?yéxeh@f@ %Jmu'

i m dazol - -yl rret pyridazi ne
- 5- (4- Chlsor o- phenyl ) - 3-(2- et hyl -|m1ﬂayegl -l -yl -methyl)-pyri dazi ne

Lo AR i i i v o=

5- chl or o- 3hydgac FFyI -imdazol -1-yl- | nethyl)-pyridazine. Exanple 11 5-
[3-(1,1-Di fluoro-ethyl)-4-fluoro-phenyl]-3-(2-nethyl-imdazol-1-yl-nethyl)-
pyri dazi nelhsyide cohicond, §t: ke 3154 Kid+HOnpopngaredBom paj & (51 -3i880r3- (N4+Ht ), was
pr epar ed fgtw}areﬁﬁrc(@s iteqﬁﬁq&tmr[ 03,2 Rx&oflnk and 5-chloro-3-(2-methyl-

tetranethyl- [ 1,3, 21di oxabor ol ane and

-4-f1
5- chl g?goﬁgr%im"&é{hﬂé{‘ﬁ) RigReo] - | -yl -nmethyl) - pyri dazi ne. Exanple 12

Example 10
5-(4-Chloro-phenyl)-3-(2-methyl-imidazol-1-yl-methyl)-pyridazine hydrochloride

The title compound, MS: m/e = 285.2 (M+H"), was prepared from 4-
chlorophenylboronic (commercial available) and 5-chloro-3-(2-methyl-imidazol-1-yl-
15 methyl)-pyridazine. '

Example 11
5-[3-(1,1-Difluoro-ethyl)-4-fluoro-phenyl]-3-(2-methyl-imidazol- 1-yl-methyl)-
pyridazine hydrochloride

The title compound, MS: m/e = 333.3 (M+H"), was prepared from 2-[3-(1,1-difluoro-
- 20 - ethyl)-4-fluoro-phenyl|-4,4,5,5-tetramethyl-[1,3,2]dioxaborolane and 5-chloro-3-(2-
methyl-imidazol-1-yl-methyl)-pyridazine.

Example 12
3-(2-Methyl-imidazol-1-ylmethyl)-5-naphthalen-2-yl-pyridazine-hydrochloride

The title compound, MS: m/e = 301.3 (M+H"), was prepared from naphtylboronic acid

[ 2]
i

and 5-chlorc-3-(2-methyl-imidazol-1-yl-methyl)-pyridazine.

Example 13
5-(3,4-Dichloro-phenyl)-3-(2-methyl-imidazol-1-yl-methyl)-pyridazine hydrochloride

The title compound, MS: m/e = 319.2 (M"), was prepared from 3,4-
dichlorophenylboronic acid and 5-chloro-3-(2-methyl-imidazol-1-yl-methyl)-
3 pyridazine.

: Example 14
5-(3-Cyclopropyl-phenyl)-3-(2-methyl-imidazol-1-yl-methyl)-pyridazine hydrochloride




3-(2-Met hyl -i m dazol -1 -yl met hyl ) - 5- napht hal en- 2-yl - pyri dazi ne- hydr ochl ori de
The title conmpound, M5: me = 301.3 (MtHt), was prepared from

napht yl boroni ¢ acid 23 and 13 November 2006

5-chl oro-3-(2-met hyl -i m dazol -1 -yl -met hyl ) - pyri dazi ne. Exanple 13

5- (3, 4-Di chl oro-phenyl ) -3-(2-net hyl -i m dazol - 1-yl - net hyl ) - pyri dazi ne

hydr ochl ogb@fersihe title conmpound, Ms: W = 319. 2 ( McrapidR$isPrepared from
3, 4- dichl orophenyl boronic acid and

5-chl oro- 3- (2-net hyl -i.mi dazol -1 -yl -m@@hyl) 30 pyridazi ne. Exanple 14

5-(3-Cycl opropyl - phenyl ) - 3- (2- met hyl i m dazol - 1-yl - met hyl ) - pyri dazi ne
hydr ochl or *&félﬂi?ws’%% mAGOE - AN i3 U@W'eﬁéﬂ’“ﬁﬁéﬁfé@i@lﬁ- 20- The title
conpound, MNBnyl,e5,5 t@QMneGyll VBEdipxabvadamernepriddofd @mahy-B8aidyol-bpr opyl -

phenyl) -4, ettt S hd AR hyl -[ 1, 3,2] dioxaborol ane and
5-chloro-3-(2-rethyl -imdazol -1- yl-nethyl )-pyridazine. Exanple 15 5
5- Benzol[ b] t hi ophen-5-yl - 3- (2- net hidampleisiazol -i -yl - met hyl ) - pyri dazi ne

hydr ochl.or i : j td .8 G0l 1o WYY SHRURY) I (O ' pr epar ed
from 2- b'en!i gf’ﬁﬂ"ﬁ?@ﬁ}#@nﬁgﬁg %%%?giﬁt]et r a‘*ﬁ‘éﬁ %’f] ngn%?%imo#lagxabor ol ane
and 5-chl or0- 3- (2- net -imd | -1-yl- methyl)-pyridazine. .Exanple 16 in
574 dor DA EERTBG S 078 < 37 LA b T R BRI o) tast ne
" hydr ochl or §-dlethEtetrpmetbyld bapdinreborBe and Sechiore832-meghyl-intiflagol- ds  pr epar ed
from 4- 1| ugedylBpyrieiikey| phenyl boronic acid (commercially available) and
5-chloro-3-(2-nmethyl -imdazol- | -yl-methyl)-pyridazine. 15 Exanple 17

5- (4- Met hoxy- phenyl ) - 3- ( 2- net hyl -Exvinplat®l - 1- yl - met hyl ) - pyri dazi ne

hydr ochiqor s-@l@m&bs-&étﬁﬁl%h&gmqummyl\xﬁgdqu~ﬁ-n2e%{1yn2py§malzmlsl+) , Wwas prepared

from4- nmet oxcﬁgeinezenebor onic acid an

5- chl or o- 3V HREAS 1 - i mi dazol -1 -yl - net hyl ) -
The title compound, MS: m/e = 283.1 (M+H"), was prepared from 4-fluoro-3-
methylphenylboronic acid (commercially available) and 5-chloro-3-(2-methyl-imidazol-
1-yl-methyl)-pyridazine.

15 Example 17
'~ 5-(4-Methoxy-phenyl)-3-(2-methyl-imidazol-1-yl-methyl)-pyridazine hydrochloride

The title compound, MS: m/e = 281.2 (M+H"), was prepared from 4-
methoxybenzeneboronic acid and 5-chioro-3-(2-methyl-imidazol-1-yl-methyl)-

pyridazine.
k) ' Example 18
3-(2-Methyl-imidazol-1-yl-methyl)-5-p-tolyl-pyridazine hydrochloride
The title compound, MS: m/e = 265.3 (M+H"), was prepared from p-tolylboronic acid
-and 5-chloro-3-(2-methyl-imidazol-1-yl-methyl)-pyridazine.
Example 19
125 5-(2-Chloro-phenyl)-3-(2-methyl-imidazol- 1-yl-methyl)-pyridazine hydrochloride
 Thetitle compound, MS: m/e = 285.2 (M+H"), was prepared from 2-
-chlorophenylboronic acid and 5-chloro-3-(2-methyl-imidazol- 1-yl-methyl}-pyridazine.
Example 20
5-(3-Chloro-phenyl)-3-(2-methyl-imidazol-1-yl-methyl)-pyridazine hydrochloride

a  The title compound, MS: m/e = 285.2 (M+H"), was prepared from 3-
- chlorophenylbaronic acid and 5-chloro-3-(2-methyl-imidazol-1-yl-methyl)-pyridazine.




pyridazine. 20 Exanple 18

3-(2-Met hyl -i m dazol -1 -yl -nethyl)-5-p-tol yl -pyridazi ne hydrochl ori de The
title conpound, Ms: me = 265.3 (\I+H ), was prepared fi3Bmembba2opbbor oni c
acid and 5-chloro-3-(2-nethyl-imdazol-I-),l-nmethyl)-pyridazine. Exanple
19 25 -5-(2-Chl oro-phenyl)-3-(2-nethyl-imdazol -1-yl -nethyl)-pyridazine
hydr ochl oy ¢orsIne title conpound, MS: nie = 285.2 ertbinsisinas prepared
from 2- chl or ophenyl boronic acid and

5-chl or 0- 3- (2- et hyl - i ni dazol -1 -yl -n8t"hyl ) - pyri dazi ne. Exanpl e 20

5-(3- Chl or o- phenyl ) - 3- (2- met hyl - igg] dazol -1 -yl - nethyl) pyri dazi ne

hydrochl oride 30 The title co . me = 285-2 (\l+H ), was prepared
fron8 chl ori@grdfyepahemn)e-Gaeth ngmdaaolclhﬂ@rw@ =Ryddasine Rydroshipridazol - 1

-yl -met hyl ) - pyri dazi ne. 13 Novenber 2006 WD 03/097637 PCT/EP03/05151 -21-
Exanpl e 2T hetitle compound, MS: m/e = 287.2 (M+H"), was prepared from 3,4-

5- (3, 4- Di fdifiREdbei@Bionic dcid SriSEchidyd- 3J(Mm;1qhudlny h- ylrﬁltemﬁb ) - pyridazi ne
hydrochl ori d The title conpound, Ms: , was prepared
from 3, 2- 51$1W8robenzeneboron|c aci d and

5-chl oro-3-(2-nethyl -i m dazol -1 - ¢l eyl ) - pyridazi ne. Exanple 22

5-(3,5-D chlor 2- - azo) | ). - pyridazi ne
" hydr ochl oridg ﬁ‘ﬂ%mtl%f"%y@ (grﬁfg‘%ﬂ%d lﬂi"é‘“ l)ﬂg‘d@“{eﬁﬁ"ﬁ%}‘)‘"“dﬁas pr epar ed

from 3,5- dichl orobenzeneboronic aci d and

5- chl or o- Fhe gtlegommpppnd MSora/z 51319-2 (Y DHas prepaiedofpans $5zi ne.  Exanpl e 23

5- Benzo[ bldidnloagiearnebosohnic3eid Zrdmeithyd-34( IFndgiohridizol! 1=yidaéd) ) - pyr i dazi ne
hydr och) or g ndne title conpound, Ms: me = 307.3 (hl+H ), was prepared
fron1benz§? fthlophene- 2- boronlc acid and

5-chl oro-3-(2-met hyl -i m dazol - 1- gkefd 3yl ) - pyri dazine. i Exanple 24

5-Benzo[b]thiophen-2-yl-3-(2-methyl-imidazol-1-yl-methyl)-pyridazine hydrochloride

The title compound, MS: m/e = 307.3 (M+H"), was prepared from benzo[B]thiophene-
2-boronic acid and 5-chloro-3-(2-methyl-imidazol-1-yl-methyl}-pyridazine. -

s Example 24
5-{3-Difluoromethyl-5-fluoro-phenyl)-3-(2-methyl-imidazol-1-yl-methyl)-pyridazine
hydrochloride

The title compound, MS: mfe = 319.3 (M+H"), was prepared from 2-(3-difluoromethyl-
5-fluoro-phenyl}-4,4,5,5-tetramethyt-| 1,3,2|dioxaborolane and 5-chloro-3-(2-methyl-
2 imidazol-1-yl-methyl)-pyridazine.

Example 25
5-(3-Difluoromethyl-phenyl)-3-(2-methyl-imidazol- 1-yl-methyl)-pyridazine
hydrochloride

The title compound, MS: m/e = 301.3 (M+H"), was prepared from 2-(3-difluoromethyl-
* phenyl)-4,4,5,5-tettamethyl-[1,3,2] dioxaborolane and 5-chloro-3-(2-methyl-imidazol-1-

i~
o

yl-methyl)-pyridazine.

Example 26
" 5-(4-Chloro-3-diftuoromethy!-phenyl})-3-(2-methyl-imidazol-1-yl-methyl}-pyridazine
hydrochloride

-3 The title compound, MS; m/e = 335.3 (M+H"), was prepared from 2-(4-chloro-3-
“difluoromethyl-phenyl)-4,4,5,5-tetramethyl-[1,3,2jdioxaborolane and 5-chloro-3-(2-
‘methyl-imidazol-1-yl-methyl)-pyridazine.




5-(3-Di fl uoronet hyl -5-fl uoro-phenyl)-3-(2-nmethyl-imdazol -1-yl-methyl)-pyr
dazi ne hydrochloride The title conpound, MS: nfe = 319.3 (hl+H ), was
prepared from 2-(3-difluoronethyl- 5-fluoro-phenyl) -4, 43 Bp®ntbet 208fret hyl - [
| 3, 2] di oxabor ol ane and 5-chl oro-3-(2-nethyl- 20

i mdazol -1 -yl -nmethyl)-pyridazi ne. Exanple 25

5- (3- D f ly@sspoRrtny! - phenyl ) - 3- (2-nmet hyl -i m dazol - | pydesBbdivd ) - pyri dazi ne
hydrochl ori de The title conpound, Ms; nie 301.3 (hl+H ), was prepared
from 2-(3-difluoronethyl- 2 -2

phenyl)-4,4,5, 5-tetranethyl -[1, 3i§%d|o borolane and

5-chl oro- 3 (2 net hyl -1 m dazol -1 - -%% yl ) -pyri dazine. Exanple 26 5-(4-Ch
t o ro-3-d F(6Ngexpmerhthalan-2oHkdrid- wet3¥1-lmzia¢péﬂh~;rmetilwﬁ-pﬂabune

| - 1- yl - metHytdorhipydel dazi ne  hydrochl oride 30 The title conpound, M5: me =
335.3 (hl+H ), was prepared from 2-(4-chl oro- 3-

di fl uor Onelth}@)"hem b(rtd) M3 e 351& ljlf-lqﬂjextthS epgredlﬁr g(& qfefpxéﬁbor ol ane and

5-chl oro-3 nr pyr.l n e. 13
Novenber. JIRRIGS 89‘6@%@*% SooR s @eawﬁ-@ by
5- (6- thhomyhn&ﬁW!haWéh¥ﬂuyhy&3 (2- nethyl-lnldazol 1-yl - met hyl ) - pyri dazi ne
hydrochl oride The title conpound, NMs. W 331.4 (M1+H ), was prepared
fron12 (6- met hoxy- napht hal en- 2-§?T“ﬂe%35 5-tetranet hyl -]

, 3, 2] di oxaloddibhamecthylchaghiiciidne?-g}- 34 X Dethgtimidazol-l -ylvinethyl)-pyridazine

|dazoI-I-M{dREg$gqg pyridazi ne. Exanple 28
5-(6- D'fluoronethyl napht hal en- 2-yl') - 3- (2- net hyl -i m dazol -1 -yl -met hyl) - pyri

grazlpgreedhyﬂr ?ﬁgln?ﬁ) &-xdf M@ J)Ee BELII Ifﬁﬂqgn‘ﬁ HrepdreJ\%om ?i(gﬂlﬂﬂég%%tﬁpey:g;’mi h;vias[
1, 3, 2] di oxXuP¥hHtahE)-4hd 55€t@mew g2 cho salparplgne and 5- htbro-3- (2-methyl-
imidazol-1-yl-methyl)-pyridazine.

Example 29
3-(2-Methyl-imidazol-1-yl-methyl)-5-(3-trifluoromethoxy-phenyl)-pyridazine
15 hydrochloride

The title compound, MS: nv/e = 335.3 (M+H"), was prepared from 3-
(trifluoromethoxy)phenylboronic acid and 5-chloro-3-(2-methyl-imidazol-1-yl-methyl)-
pyridazine.

Example 30
20 5-(4-Chloro-3-methyl-phenyl)-3-(2-methyl-imidazol-1-yl-methyl)-pyridazine
hydrochloride

The title compound, MS: m/e = 299.3 (M+H"), was prepared from 2-(4-chloro-3-
methyl-phenyl)-4,4,5,5-tetramethyl-{ 1,3,2|dioxaborolane and 5-chloro-3-(2-methyl-
imidazol-1-yl-methyl)-pyridazine.

L _ Example 31
5-[3-(1,1-Difluero-ethyl)-5-fluoro-phenyl}-3-(2-methyl-imidazol-1-yl-methyl)-
pyrfdazine hydrochloride

The title compound, MS: m/e = 333.3 (M+H"), was prepared from 2-[3-(1,1-difluoro-
ethyl)-5-fluoro-phenyl]-4,4,5,5-tetramethyl-(1,3,2|dioxaborolane and 5-chloro-3-(2-
30 methyl-imidazol-1-yl-methyl)-pyridazine.

Example 32

.5-{5-Difluoromethyl-thiophen-3-yi}-3-(2-methyl-imidazol-1- yl-methy'l) pyridazine
hydrochlorlde




i mdazol -1-yl -net hyl ) - pyri dazi ne. Exanple 29 3-(2-Methyl-im dazol -

| -yl -methyl)-5-(3-tifluoro ne th oxy-ph enyl)-pyridazine hydrochloride The
title conpound, Ms: me = 335.3 (i\l+H ), was prepar ed1$ Nommber 2006
(trifluoronethoxy)phenyl boronic acid and

5-chl oro-3-(2-net hyl -i m dazol -1-yl -nmet hyl )- pyridazi ne. Exanple 30 20

5- (4- Chl ag@osieteet hyl - phenyl ) - 3- (2- net hyl -i m dazol - 1pptppBhdiyl ) - pyri dazi ne
hydrochl ori de The title conpound, Ms: me = 299.3 (MI+H ), was prepared
from 2- (4-chloro-3- nethyl -phenyl)- 4234 5, 5- tetrarret hyl - (1, 3, 2] di oxabor ol ane

and 5~ chl o 0side & FplEtd YAs? mle ~Tob SARLLE), was pleparehON 25 BM6SBES: 2 Examle

5- [ 3- (1, 1-tDpplieadrib-ethtepasethiltib dldpheioydline 3nd RchiwptdyR-nietiyiazol - | -yl - net hyl

) - Pyri dazingzdhy g1-geihlie y.dﬁa;l'@e title conpound, Ms: me = 333.3 (MtH ),
was prepared from 2-[3-(1, 1-di fluoro-

et hyl)-5-fl uoro- phenyl] 4, 4,5, 5- Eedm@dadst hyl - [ 1, 3, 2] di oxaborol ane and

5-chl or g- ighen ¢ L i- P’ e. Exanple 32
5 (501l 3’0‘§ Frenlt FRL el Mgzl W By SRG

m dazol -1 - rochl ori d er 2006 WO

03/ 007637 1B P%%P%‘?og@ 982 39?%8“%{ P15 RERITET, T (MeH )
was prepar“é‘ ‘“F‘?%Fﬁl‘?p(35(—2d’i‘¢h‘¥ht5‘i“6‘r@'rhX}TmfﬂlYﬁrR}’ﬁﬁ‘EmﬁS yl)-4,4:5 5-tetranmet hyl - [
1,3,2 ].dioxaborol ane and 5 chl or.0- 318(% met hyl - i m dazol - -

I -yI met hyl ) - pyri dazi ne. | e

* 5- Bi pheny|5:(&=t¢1- BQWK‘Q‘“’-M%E‘W nFrYldaKb*d-ll Frinethi-hyddazipy/midetmblpride hydr ochl ori de
The title conpound, Ms: me = 327.4 (KI+H ), was prepared from

4- bi pheny|Theriteadompound, MS: m/e = 307.3 (M+H"), was prepared from 2-(3-tert-butyl-

phenyl)14,4,5,5-tetramethyl-[ 1,3,2]dioxaborolane and 5-chloro-3-(2-methyl-imidazol-1-
yl-methyl)-pyridazine.

Example 35
3-(2-Methyl-imidazol-1-yl-methyl)-5-naphthalen-1-yl-pyridazine hydrochloride

15 - The title compound, MS: m/e = 301.3 (M+H"), was prepared from !-naphtylboronic
acid and 5-chloro-3-{2-methyl-imidazol-1-yl-methyl}-pyridazine.

- Example 36
5-(5-Methoxy-naphthalen-1-yl)-3-(2-methyl-imidazol- 1-yl-methyl)-pyridazine
hydrochloride

30 The title compound, MS: m/e = 331.4 (N+H"), was prepared from 2-(5-methoxy-
naphthalen-1-y1)-4,4,5,5-tetramethyl-[ 1,3.2{dioxaborolane and 5-chloro-3-(2-methyl-
imidazol-1-yl-methyl)-pyridazine.

_ - Example 37
5-Biphenyl-3-yl-3-(2-methyl-imidazol- 1-yl-methyl)-pyridazine hydrochloride

25 - The title compound, MS: m/e =327.3 (M+H?), was prepared from 3-biphenylboronic
acid and 5-chloro-3-(2-methyl-imidazol-1-ylmethyl)-pyridazine.

Example 38 '
5-(3-Methoxy-5-trifluoromethyl-phenyl)-3-(2-methyl-imidazol- 1-yl-methyl)-pyridazine
hydrochloride

30 The title compound, MS: mi/e = 349.4 (M+H"), was prepared from 2-(3-methoxy-5-
triftuoromethyl-phenyl)-4,4,5,5-tetramethyl-[1,3,2]dioxaborolane and 5-chloro-3-(2-
methyl-imidazol-1-yl-methyl)-pyridazine. o




acid and 5-chl oro-3-(2-net hyl -i mi dazol -1 -yl -net hyl ) -pyridazi ne. Exanple 34

5-(3-tert-Butyl -phenyl)-3-(2-nethyl-imdazol -1-yl-nmethyl)-pyridazine

hydrochloride io The title conmpound, Ms: W = 307.3 (t3Mblembenei®6pr epar ed

from2-(3-tert-butyl phenyl)-4,4,5 5-tetranethyl-[ 1,3, 2]di oxaborol ane and

5-chloro-3-(2-met hyl -i mdazol -1- yl-nmethyl) -pyridazine. Exanple 35

3- ( 2- Met Ryo estomissiazol -1 -yl - met hyl ) - 5- napht hal en- 1- y| ppykpslasgsine

hydrochl ori de 15 The title conpound, Ms: me = 301.3 (ML+H ), was prepared

from 1- naphtyl boronic acid and TeET

5-chl oro- 3- (2- net hyl -i m dazol -1 {I-J ‘“:‘@% | )- pyridazi ne. Exanple 36

5- (5- Met hoxy- napht hal en- 1-yl ) -3-(2- yl -im dazol -|--yl - nmet hyl ) - pyri dazi ne

hydr ochl ori-eClderoprd 1 diffuogs-¢t pdl-3-(ggmethyldmidazpb 1-yhmetipd)s ) " was prepar ed

from 2- ( 5-pyeitieineyhydroetpdrideal en- 1-yl ) -4, 4,5, 5-tetramet hyl - |

1, 3, 21di oxaborol ane and 5-chl oro-3-(2-nethyl - imdazol -1-yl-nethyl

)5' Eyr Ihdazi T}@-titilg&mgﬁd,m: m,lfe=_ 34_9.3 (M+|H+), was preparted frcl)m 2-[4-cl_1]?jro-'3'_—(1,1- hvd hlorid
- Bi phenyl :.3-yl - 3-.( 2- = azol - 1-yl.- - pyri,dazj ne hydrochl ori de

ATV e e LR o e

3- bi pheny| Behdhnlazohdiyimethd)-Beridpdinge o- 3- ( 2- met hyl - i m dazol - |

-yl met hyl )y -pyridazi ne. Exanple 3% -

5- (3- Met hoxy-5-trifl uor omet hyl - phiaHRS 4%- (2- net hyl - i mi dazol -1 -yl - met hyl ) - py

ri dazi ne HifeRiBetrowrthyenpithdtve2-tli-t{2medppmidaegl-1bmethy-prriBdi9e 4 (hi +H ), was

prepared fRyamcRiofid Met hoxy- 5-

,trifluoronethyl-phenyl)-4,4,5 5-tetranetlyl-[ 1,3,2 | dioxaborol ane and

- 5-chl or g Srye2iwe B Ydmc}, '164552}%1%&_2%23 kgi{*)[ﬁ??res*&géglré@%l&dnQ%-idﬂﬁomi]n%th?i@ve”ber 2006

WD 03/ 097637 / EPO3 np
5-[ 4- Chl or'&Pblﬁg",'i'f PrPrde Rl L ptHereplang and Sirblory-(metidz ol - | - yI - et hyl.
) - imidazol-1-yl-methyl)-pyridazine.
Example 41
5-{4-Chloro-3-methoxy-phenyl}-3-(2-methyl-imidazol- 1-yl-methyl)-pyridazine
15 hydrochloride

The title compound, MS: m/e = 315.3 (M+H"), was prepared from 2-(4-chloro-3-
methoxy-phenyl)-4,4,5,5-tetramethyi-{ 1,3,2|dioxaborolane and 5-chloro-3-(2-methyl-
imidazol-I-yl-methyl)-pyridazine.

Example 42
2 5-(3-Isopropyl-phenyl)-3-(2-methyl-imidazol-1-yl-methyl)-pyridazine hydrochloride

The title compound, MS: m/e = 293.3 (M+H"), was prepared from 2-(3-isopropyl-
phenyl)-4,4,5,5-tetramethyl-[ 1,3,2]}dioxaborolane and 5-chloro-3-(2-methyl-imidazol-1-
yl-methyl)-pyridazine.

Example 43
15 5-(7-Ethoxy-naphthalen-2-yl)-3-(2-methyl-imidazol-1-yl-methyl)-pyridazine
hydrochloride

The title compound, MS: m/e = 345.4 (M+H"), was prepared from 2-(7-ethoxy-
naphthalen-2-y1)-4,4,5,5-tetramethyl-| 1,3,2]dioxaborolane and 5-chloro-3-(2-methyl-
imidazol-1-ylmethyl}-pyridazine.

30 Example 44
5-{4-Methoxy-naphthalen-1-yl)-3-(2-methyl-imidazol-1-yl-methyl)-pyridazine
_hydrochloride : : :




pyri dazi ne hydrochloride The title conmpound, M5: mle = 349.4 (\1+H ), was
prepared from 2-[4-chloro-3-(1, 1-
di fl uoro-ethyl)-phenyl]-4,4,5 5-tetranethvl -[ 1, 3, 2] di tXHbembea?tdsand
5-chloro-3-(2- nethyl-imidazol- |-yl-nmethyl)-pyridazine. Exanple 40
5-(7-Di fluoronet hyl - napht hal en-2-yl ) -3-(2-net hyl -i m dazol -1 -yl -met hyl ) - pyri
dazi ne hygdipehboride in The title corrpound V5: M@CﬁEﬁﬁ,aSl% (MtH ), was
prepared from 2-(7-difl uoronethyl - £hthalen 2-yl)-4,4,5 5-tetranmethyl -f |
, 3, 2] di oxaborol a ne and 5-chl oro-3:=#2-net hyl |

i dazol - i d zZi
5- (4- Chl or SZQ‘VD%GFH)?I 39@3 I\Exﬁgpﬁ%flp“ip?ﬁ%fé%ﬁ (4rmethoist hy| ) - pyri dazi ne
| S hydroc maglnthd@ Trlrﬂé414:5t5ftéram§r'rwbh]r¥c¥ diggborgigneangd 3-Bhigro(veHnithylwas pr epar ed

from 2- (4-ighda@d0-yBmeti®h pRridzipdienyl ) - 4, 4, 5, 5-t et ramet hyl - |
1, 3, 2] di oxabor ol ane and 5-chl oro- 3-(2- nethyl

i m dazol - 1-yl -net hyl ) - pyri dazi ne Exéngdegt e 42 20
- 5-(8- 'SQprEQRBéhaﬂ%t}FeH}ély}3@2&1&11{;11?&1%;0‘11 Nfgp‘pﬁ@&% p;lnaakmmmem)m@wl dazine

hydrochl ori de The ti'tle conpound ="293.3 (Al+H ), was prepared

f 2-(3- | b | d
5]‘ gm or (() 'f"h?ggg 909%30 mdoﬁf%gé{ f4(h§+l§ )h}éi aélpareyééomLéce??pr%lélqux)g‘ﬁp?reoélgngSan

5- ( 7- Et ho. %5,?7&%@%11%3 %ldy‘ri)b%ﬂldezﬂrrée%w;nroﬁﬁ%w%ﬂ imjdagql-lnght hyl ) - pyri dazi ne
hydr ochl ormdkyljfheidizidel e conpound, MS: nle 345.4 (NI+H t), was prepared
from 2-(7-ethoy- naphthal en-2-yl)-4,4,5,5- tetrarret hyl -] 1,3 2]di oxabor ol ane
and 5-chl oro-3-(2-nethyl- im dazcEP(aﬂlPI‘y#Grret hyl ) - pyri dazi ne. 31) Exanple 44

5- (4- Meih QWB’M&H)Qhﬁhﬁioﬁﬂyi thetht}-3-tBmethyl-naphthalen-1-yl)-pyridazine
(2- nmet hyl hy[ﬂ ﬁ% ol -yl-nmethyl)-pyridazine hydrochloride 13 Novenber 2006

- The title compound, MS: m/e = 315.3 (M+H"), was prepared from 4,4,5,5-tetramethyl-
2-(2-methyl-naphthalen-1-yl}-{1,3,2]dioxaborolane and 5-chloro-3-(2-methyl-imidazol-
1-yl-methyl)-pyridazine,

15 Example 47
5-(2-Methoxy-naphthalen-1-y1)-3-(2-methyl-imidazol-1-yl-methyl)-pyridazine
hydrochloride

The title compound, MS: m/e = 331.3 (N+H"), was prepared from 2-{2-methoxy-
naphthalen-1-yi)-4,4,5,5-tetramethyl-[ 1,3.2]dioxaborolane and 5-chloro-3-(2-methyl-
20 imidazol-1-yl-methyl)-pyridazine. '

Example 48
- 5:(7-Methoxy-naphthalen-2-yl)-3-(2-methyl-imidazol-1-yl-methyl)-pyridazine
hydrochloride

The title compound, MS: m/e = 331.3 (AM+H"), was prepared from 2-(7-methoxy-
naphthalen-2-yl)-4,4,5,5-tetramethyl-[ 1.3,2]dioxaborolane and 5-chloro-3-(2-methyl-
imidazol-1-yl-methyl)-pyridazine.

jan ]
]

Example 49
'5-(3-Methoxy-naphthalen-1-yl)-3-(2-methyl-imidazol- 1-yl-methyl)-pyridazine
hydrochloride

st The title compound, MS: m/e = 331.3 (M+H"), was prepared from 2-(3-methoxy-
naphthalen-1-y1)-4,4,5,5-tetramethyl-| 1,3,2]dioxaborolane and 5-chloro-3- (2 methyl-
.imidazol-1-yl-methyl)-pyridazine.




WO 03/ 097637 PCTI EPO3/ 05151 -25- The title conpound, M5: W = 331.3 (M+H ),
was prepared from 2-(4-nmethoxy- naphthalen-1 -yl)-4,4,5 5-tetranethyl- [
1, 3, 2] di oxaborol ane and 5-chloro-3-(2-nmethyl- i 13 November 2006

m dazol - 1-yl - et hyl ) - pyri dazi ne. Exanple 45

5- Acenapht hen-5-yl - 3- (2-net hyl -i m dazol - 1-yl - met hyl ) - pyri dazi ne

hydr ochl oxo okole title conmpound, Ms: me = 327.3 (etthpigsusi¥@s prepared
from 2-acenapht hen-5-yl- 4,4,5 5-tetramethyl-[1, 3, 2] di oxaborol ane and
5-ch|oro-3-(2-nethy|-inidazol-l-yI-'H%thyI)-pyridazine. Exanpl e 46 10
3-(2-Methyl -imdazol - 1-yl - met hyl )pg 5 185 t hyl - napht hal en-1-yl)-pyri dazi ne
hydrochl oride The title conPound,‘ >. e = 315.3 (1\1+H ), was prepared
from 4, 4, 5>-8Flaerp-apphthplan:1-gi-3-2-methylymidazeh by hapte)-pyrideying

1, 3, 21di oxigldexcbladte and 5-chl or o- 3- (2- net hyl -i m dazol - 1-yl-nethyl)
-pyridazine. i 5 Exanple 47

ﬁ- g 2- Mﬁlt hon%je-tmaamaag?xh&mslnwas@a«mﬁex M%lprdpediBg Al d-bbroet hyl ) - pyri dazi ne
yarocnl_orl

The titl e conpoun wme =331.3 (i\]+H ), was prepared
Y om 5 (o, HEERAe I e R BRenT h FaioRbgoBod B sibrag 2 mpmt 3
| di oxabor ointidreoldriginBthyhimyridneise.( 2- met hyl - 21)
i mdazol -I'-yl -met hyl ) - pyri dazi ne. _ Ex |l e 48
5-(7-!\/Ethoxxy-naphthalen-2-y|)-3-*‘(‘"?‘Il %yl-inidazol-I-yI-nethyI)-pyridazine
hydr ochl or#-theDiflheromnethylet-Guwnppheng)-3AEdasel- yl=m8BA-pPridduink! ), was prepared from
2- (7- met hoyrBloR@Pht hal en-2-yl) -4, 4,5, 5-tetranethyl -1 1, 3, 2] di oxaborol ane
and 5-chloro-3-(2-nmethyl- i mdazol-I-yl-methyl)-pyridazine. Exanple 49
5 ( - Mer oK BRI sl ankd d 30324 M 1BF Dklprdp A8 RL- ool URlefiyl ) - Py 1 dazi ne
Yy . " 4-fluoro-phenyl)-4,4,5,5-tetramethyl-[ 1,3,2]dioxaborolane and 5-chloro-3-imidazol-1-

yl-methyl-pyridazine.

Example 52
5-(3-Difluoromethyl-4-fluoro-phenyl)-3-(2-ethyl-imidazol-1-ylethyl)-pyridazine
15 hydrochloride

The title compound, MS: ni/e = 333.3 (M+H"), was prepared from 2-(3-diﬂuoromethyl-
4-fluoro-phenyl)-4,4,5,5-tetramethyl-[ 1,3.2] dioxaborolane and 5-chloro-3-(2-ethyl-
imidazol-}-ylethyl)-pyridazine.

) Example 53
20 5-(7-Methoxy-naphthalen-1-yl}-3-(2-methyl-imidazol- 1-yl-methyl)-pyridazine

The title compound, MS: m/e = 331.4 (NM+H"), was prepared from 2-(7-methoxy-
naphthalen-1-y1)-4,4,5,5-tetramethyl-| 1,3.2]dioxaborolane and 5-chloro-3-(2-methyl-
imidazol-1-yl-methyl)-pyridazine.

Example 54
23 . 5-(6-Methoxy-naphthalen-1-y1)-3-(2-methyl-imidazol-1-yl-methyl)-pyridazine

‘The title compound, MS: m/e = 331.4 (M+H"), was prepared from 2-(6-methoxy-
‘naphthalen-1-yl}-4,4,5,5-tetramethyl-{ 13,2 |dioxaborolane and 5-chloro-3-(2-methyl-
imidazol-1-yl-methyl)-pyridazine.

Example 55
3 3-(2-Methyl-imidazol-1-yl-methyl)-5-(4-methyl-naphthalen-2-yl}-pyridazine
hydrochloride - :




0 The title conpound, M5: me = 331.3 (\I+H), was prepared from

2- (3-net hoxy- naphthalen-1-yl)-4,4,5 5-tetranethyl-11, 3,21 di oxabor ol ane
and 5-chl oro-3-(2-nethyl- imdazol-1-yl-nethyl)-pyridaz3 Nevembdr Mmeenber
2006 WD 03/097637 PCT/ EPO3/ 05151 -26- Exanple 50 5-(4-Fl uoro-naphthal en-
1-yl)-3-(2-nmethyl-im dazol 1-yl -nmethyl)-pyridazine hydrochloride The
title CORpQIAGsFVE: nMe = 319.3 (Ml+H ), was prepar ?91‘4:1‘09/5@1521 (4-fluoro-

napht hal en- 1-yl)-4, 4,5, 5- tet ranet hyl -] |1, 3, 2] di oxabor ol ane and

5-chl oro-3-(2-nethyl- i mdazol-I -yl 27rret hyl ) - pyri dazi ne. Exarrpl e 51 5-
(3-Di qu -4-f] uor o- pheny i mdazol -1-yl-nmeth pyri dazi ne
hydrochl ori ag?? “‘}é’ﬂ ¢ M| '@’ecéﬁb%mﬂ){ NS Pfﬁl’@e‘f"f"%?a‘*é S 2/}9’[ was prepar ed

f rom 2- ( 32elifrhasioyl-onphtaich-2-y)- [l B bl oalghamelapd &-cdloh; Bt withkimidigl-- |

1, 3, 2] di Oﬁqmg{eglygqumgl,e_& chl oro-3-imdazol -1- yl-nethyl-pyridazi ne.
Exarrpl e 52 5-(3-Difluo romethyl-4-fl uo ro-phenyl)-3-(2-ethyl-imdazol- |
-yl ethyl)-pyridazine i hydrochl @Rinﬂﬂes'léhe titl e conpound, MS: me = 333.3

(hd+H ). swasy §&2%ﬁﬁghn¥n— s Zsmﬁh{l uiﬂ&l ?og‘f-é'F eth&l()aggldg ine

4-f 1 uor o- pheny tetra ane and

5-chl oro- dazo da2|ne Exanpl e 53 20

5- ( 7- Met hﬁ)?)g/?ﬂe cﬁ’ﬂﬁ’ﬁ%’f WS /Z 33{’} hi“yl?[rﬁ Ip e'r"fff‘{j oL m§iho%ket hyl ) - pyri dazi ne
The titl e neRfidamnityl)-tab5, 5r’fﬂ@ﬂlﬂth313i1 32]didaborplane, md\écshipnoeap@rredhyﬂf om

2- ( 7- met hospdazohaghimdiiepyrkhyhe - 4, 4,5, 5-tetranethyl -1 1, 3, 2] di oxaborol ane

and 5-chl oro-3-(2-nethyl- i m dazol - 1- yl -methyl)-pyri dazi ne. Exanple 54 23
5- (6 Met hoxy- napht hal en-1-yl ) - 3- E2wwmdd 37yl - i m dazol - 1-yl - net hyl ) - pyri dazi ne

i - 5-(1-Methoxy-naphthalen-2-yl)-3-(2-methyl-imidazol-1-yl-methyl)-pyridazine

The title compound, MS: m/e = 331.4 (M+HT), was prepared from 2-(1-methoxy-
naphthalen-2-y1)-4,4,5,5-tetramethyl-[ 1,3.2]dioxaborolane and 5-chloro-3-(2-methyl-
imidazol-1-yl-methyl)-pyridazine.

Example 58

- 13 5-{2-Fluoro-3-trifluoromethyl-phenyl)-3-(2-methyl-imidazol- 1-yl-methyl)-pyridazine
hydrochloride

The title compound, MS: m/e = 337.4 (M+H"}, was prepared from 2-(2-fluoro-3-
trifluoromethyl-phenyl)-4,4,5,5-tetramethyl-[1,3,2] dioxaborolane and 5-chloro-3-(2-
methyl-imidazol- 1-yl-methyl)-pyridazine.

0 - Example 59
3-(2-Methyl-imidazol-1-yl-methyl)-5-(4-methyl-naphthalen-1-yl)-pyridazine
hydrochloride

‘The title compound, MS: m/e = 351.9 (M+H"), was prepared from 4,4,5,5-tetramethyl-
2-(4-methyl-naphthalen-1-yl)-{1,3,2}dioxaborolane and 5-chloro-3-(2-methyl-imidazol-
23 1-ylmethyl)-pyridazine.

E \ﬂmple 60 -
(2 -Methyl-imidazol-1-ylmethyl)-5-phenanthren-9-yl-pyridazine

~ The title compound, MS: m/e = 351.4 (M+H"), was prepared from 4,4,5,5-tetramethyl-
2-phenanthren-9-yl-[1,3,2}dioxaborolane and 5-chloro-3-(2-methyl-imidazol-1-yl-
30 methyl)-pyridazine.

Example 61
5-(3-Cyclopropyl-5-fluoro-phenyl)-3-(2-methyl-imidazol-1-yl-methyl)-pyridazine




Th@title compound, Ms: nmle = 331.4 (Al+H "), was prepared from

2-(6-nmet hoxy- naphthalen-1-yl)-4,4,5 5-tetranethyl-] 1,3, 21di oxabor ol ane
and 5-chloro-3-(2-nmethyl - imdazol-1-yl-nethyl)-pyri dazi Mevembre@opbe 55 $0
3-(2-Methyl -i mdazol - 1-yl - met hyl ) - 5- (4- net hyl - napht hal en- 2-yl ) - pyri dazi ne
hydrochl ori de 13 Novenber 2006 WD 03/097637 PCT/ EPO3/ 05151 -27- The title

conpound,wd/Bneftbe = 351.8 (A +H ), was prepared froprfirfhsasiort et ranet hyl -
2- (4- et hyl - napht halen-2-yl)- [ 1,3,2 ] d iuxaborol ane and
5-chl oro- 3- (2-net hyl -i m dazol - 1-yl -@®t hyl)-pyridazi ne. Exanple 56 5

5- (5- Met hoxy- napht hal en- 2-y | -1 m | - met hyl ri dazi ne
Tht(a title 7)2% 6?&%?0“7\7‘3”&8&1@8“&“ é@‘gzﬂ 6El°¥wply‘5a'zé>§ b‘?@’é‘ﬁi?»éa 5Trgm) pyri daz
2- (5- et haxtyamem!afp[ﬂt,m&e:nb@oyh@m 54hbor®d34 2tetpte midatol 1-ykp@th@l)di oxabor ol ane
gfﬂ(ﬂl?l-ngLO Yiddirde Eﬁfﬂim mOMHQ‘(ﬂ?QgB —Jgael(s,rms R 6. »spﬁﬁleﬁ??:'%@?sh F;<arrp|”edg; tn g
The title ﬁ%)ng@u( c;‘ml\y%g 2?9?@”@3@ ZL{TF‘F;F%/%H 5”55 ég{ﬁ éfi@r ed frgm P

2- (1-nmethoxy- naphthal en-2-yl)-4,4, gietramat hyl -] 1, 3, 2] di oxabor ol ane

; pl
and 5- chl oro 2- met i mijdazo | - e yridazi ne. Exanple 58
J. 5-(3- Cycfopropyl 4—ﬁ/uoro -phenyl)-3-(2- methyl-%'udazol 1-y mezhyP )-pyridazine

5- (2 Fl uoro-3-trifluoronethyl - phenyl)-3-(2-nethyl-imdazol-1-yl-nethyl)-pyr
‘i dazi ne hlrtide rrenoharb MBhe/et 30p4 (MaHpburidrepus frama=33gfopropglat-+H ), was
prepared fA@-gheénd)-i1B0%andrethik (113 200s:ap@blEyE and heRlylo) 3G ety 5- t et r amet hyl - ]

1,3, 2] di ox I hl or o- 3- ( 2-

met hyl -1 m gcg]é la‘n(I}rfEﬁﬁErgtpEn%l le’l dazi ne. 20 Exanple 59

3-(2- Mefyhyl -im dazol 1-yl - met hyl )exemprédssret hyl - napht hal en- 1-yl) - pyri dazi ne
hydrochl OI‘EI. fileFluoro -naphthalen-2-yl)-3-(2-methyl-imidazol-1-yl-methyl)-pyridazine

The title compound, MS: m/e = 319 (M+H"), was prepared from 7-fluoro-naphthalene-
2-boronic acid and 5-chloro-3-(2-methyl-imidazol- 1-yl-methyl)-pyridazine.

Example 64
i5  5-(5-Fluoro-naphthalen-2-yl)-3-(2-methyl-imidazol-1-yl-methyl)-pyridazine

The title compound, MS: m/e = 319.4 (M+H™), was prepared from 5-fluoro-
naphthalene-2-boronic acid and 5-chloro-3-(2-methyl-imidazol-1-yl-methyl)-
pyridazine.

Example 65
20 5-(8-Fluoro-naphthalen-2-yl)-3-{2-methyl-imidazol-1-yl-methyl)-pyridazine

The title compound, MS: m/e = 319 (M+H"), was prepared from 8-fluoro-naphthalene-
2-boronic acid and 5-chloro-3-(2-methyl-imidazol-1-yl-methyl)-pyridazine.

~ Example 66
- 5-Indan-5-yl-3-(2-methyl-imidazol- 1-yl-methyl)-pyridazine hydrochloride

I~
i

The title compound, MS: mfe =291.3 (M+H"), was prepared from (2,3-dihydro-1H-
inden-5-yl)boronic acid (Dack, K. N.; Whitlock, G. A. PCT Int. Appl. WO 9929667,

- -1999; Chem Abstr. 1999, 131, 44740) and 5-chloro-3-(2-methyl-imidazol-1-yl-methyl)-
pyridazine.

30 Example 67
3-(2-Methyl-imidazol-1-yl-methyl}-5-(5,6,7,8-tetrahydro-naphthalen-2-yl)-pyridazine
" hydrochloride




The title conpound, Ms: mle = 351.9 (61+H ), was prepared from

4,4,5, 5-tetranmet hyl - 2-(4-nethyl -naphthal en-1-yl)-[ 1,3, 21di oxabor ol aneand
5-chl oro- 3-(2-net hyl -i mi dazol - 1-yl methyl)-pyridazi ne. 1EXeuwshiber 06
3-(2-Methyl -i m dazol - 1-yl net hyl ) - 5- phenant hren-9-yl - pyri dazine The title
conpound, Ms: mle = 351.4 (t\I+H ), was prepared from4, 4,5, 5-tetranet hyl -
2- phenantyg @meRsy! -[ 1, 3, 21di oxabor ol ane and PCT/EP03/05151

5-chl oro- 3-(2-net hyl -i mi dazol -1-yl 30 nmethyl)-pyridazine. Exanple 61

5- (3- Cycl opropyl - 5-fl uor o- phenyl ) - 3-1%2- net hyl -i m dazol - 1-yl - met hyl ) - pyri daz
ine 13 Novenmber 2006 WO 03/097637 PCT/ EPO3/05151 -28- The title conpound
was pr epariddtiflg ompourdMsymie0ah (M ) was greparphiseny 15 4; tegramethyl-

tet LlarTEt h)2|-(-5[ﬁﬁ,ﬁe&hﬁﬁ@mﬂﬁhﬂé@lﬁﬁ)~fif.'ﬁ(;12]diﬁxalbc)1rolane and dS—chloro-l’a-(.’l(—methyl- (300

5-chl or o- 3- (2 et hyla Lm 1 -yl-methyl)- pyridazine. (1H NWR VHz,
CDOB) S ﬁ@.“‘%@"‘?ﬁ‘“’i‘h&'%@"?ﬂé@?a 55 (m 6H), 5.50 (s, 2H), 2.41 (s, 3H),
1.92-2.02 (m 1H), 1.02-1.14 (m 2H), 0.68-0.78 (m 21-1)) Exanple 62

5- (3-Cyel opropyl - 4-f1 uor o- phenyl kxangl@egret hyl -i m dazol - 1

-yl - net hyl N i T j : =, 4 (\I+H ), was
p)r/epar edyfs)r'%%ﬁzlb}?%%é%thggg %' y’:we““?m’?@&ghé%@?‘?qﬁ? ﬁmg}zg%t et § amet hi/l -
1, 3, 2[ di oXutsFldeiise and 5- chi or o- 3- (2- met hyl i

id | -1 -yl - et h i . ine. | | .
5 (7 Fi gor%£’?n“z§f‘ e fgﬁ%@@%ﬁ“%ﬁw!dﬁ@t@ﬁ’?‘%ﬁ%}g%‘w-@v‘: met hyl ) - pyr i dazi ne
The titl e doripuiohospiine (.85 2, BN mimdbi-KPO: (R4 gpr mpab eatl F4-om
. g- f lhijorm- 'Hmtﬁtﬂlﬂéqezz_'—lgﬁ&gfﬁcﬁ (@.lﬁ o) O.taﬁf%ol) were r_ngced in degasseEc; toluerlle 64 15

-chl oro- 3- (2- - al -1-yl - - pyr.i dazi ne’ e
~ 5-(5-Fl uor 6’-ﬁagﬁ lﬁé% -"?‘9&2'1)‘5“3“-%(‘%-"%E%ﬁ?%g‘%mp%ﬁliﬂmﬁl%s-“i‘@aﬂg?") - pyri dazi ne
The titl e addeipod the miie wiérefux8d Br 24 Hoidhs:Adte) furthersadpitiepatr ed from 5-f | uor o- .
napht hal eng: ¢ ROSHRAIShodsHi )R ums @b 9ot Pkl Mpibklid i dazol -1 -yl -methyl ) -

pyri dazi ne_ )
dicyclohexyl-phosphane (0.005 g, 0.014 mmol) and 3,4-dihydro-naphthalene-2-boronic

(5 acid (0.13 g, 0.7 mmol) reflux was continued for another 12 hours. After removal of the
solvent in vacuo the residue was dissalved in AcQEt, washed with H,O, dried (N2.SO,)
and concentrated in vacuo. The residue was chromatographed over silica gel {gradient
CH,CI2 to 40 % (CH,Cl,-MeOH-NH,OH 90:10:1)] to provide a white foam which was
dissolved in MeOBR (2 ml). HCI-Et;O was added to provide the title compound {0.098 g,

20 40 %) as a light yellow solid, MS: m/e = 303.3 (M").

Following the general method of Example 68, the compounds of Example 69 to Example

72 were prepared.

Example 69
5-(7-Methoxy-3,4-dihydro-naphthalen-2-y1)-3-(2-methyl-imidazol-1-yl-methyl)-
pyridazine hydrochloride

[1%)
(1)

The title compound, MS: m/e = 333.3 (M+H"), was prepared from 7-methoxy-3,4-
dihydro-naphthalene-2-boronic acid and 5-chloro-3-(2-methyl-imidazol-1-yl-methyl)-
pyridazine.

30 Example 70
5-(5,7-Dimethyl-3,4-dihydro-naphthalen-2-yl)-3-(2-methyl-imidazol- 1-yl-methyl)-
pyridazine hydrochloride '




Exampl e 65 20

5- (8- Fl uor o- napht hal en-2-yl )-3-(2-nethyl -i m dazol -1 -yl -nethyl)-pyridazi ne
The title conmpound, Ms: me = 319 (MtH "), was prepar etB Nsvember 2006

8- f | uor o- napht hal ene- 2-boronic acid and

5-chloro-3-(2-neth),1-imdazol -I-yl-nethyl)-pyridazi ne. Exanple 66 25

5- I ndan- Sy¢/ésndrs2- met hyl -i m dazol -1 -yl -met hyl ) - pyri dagimgedayndr ochl ori de The
title conpound, Ms: me = 291.3 (MtH ), was prepared from (2, 3-di hydro-1 H

i nden-5-yl )boronic acid (Dack, K N30-Witlock, G A PCT Int. Appl. WO

9929667, 999; Chem 44740)  and :

5- chl or o- fﬂi ?WW)?T‘"C{A%E(I&/EO g]??QIH t‘Ff?PﬁeP“'b‘i/t?‘?rﬁléﬁ|dH’éethY§6'4Exarrpl e 67

3-(2- Met hylihydmmhtbhlexm-zjbmmmahtjila)ld 5€}(l&p@ -(2; raethmmnamummmx hal en-2-yl) - py

r|da2|ne gehloride - ----- -- - ------ R 13

Novenber 06 V\D 03/ 097637 PCT/ EP03/ 05151 - 29 The t|tIe conpound, Ms: nie
305.3 (M+H ), was prepared frofampled 5.t etranet hyl - ,

2- (5,6,7, 8- (satmaiamwm &iﬁﬁh& Rapgheaked-241)3-2- &etﬁgl&hﬂh%ﬁ?ﬂh&hﬁﬁe and

5-chl oro- 3- ‘t(ig 2}% dazol - |-yl -nethyl pyri dazi ne. : Exanple 68

5- (3, 4- Di RYB¥8ap Pﬂ%ﬂ"ﬁ 2-yl)-3-(2-nmethyl-imdazol -1-yl-nmethyl)-pyridazin
e hydrochloride Tetrakis(triphenyl phosphine)palladium (0.02 g, 0.017
mol ), bi gheH{e compppnd, ¥iSayle F3RXN oy heepweq o B8-dgnetiol-B44 ol ), K3P04

(0.21 g, HiHyER) dapRihlent 24bdrc911<.dl|c+d)ﬁﬁidfSltm&ﬁht@%&mirgﬁmrpﬂlrﬁetﬁ)ﬂa’-d (0.13 g, 0. 7
mol ) were xed in degassed toluene (2 m

5- Chl or o- 3YPZ* et hyl - i mi dazol -1 -yl - met hyl ) - pyrlda2| ne (0.1 g, 0.48 mol)
was added and the mixture was r&kdmptesi2 f or 24 hours. After further

dd f , 0.017 1),
o pheny! - 8- RHEREUILRERIAAEETRT CRBRL AR AP, S ™)

3, 4-di hydrPGSUﬁ‘&mﬁﬂ‘ paiside- poronic is acid (0. 13 g, 0.7 mml) refl ux was
continued for another 12 hours. After renoval of the
The title compound, MS: m/e = 333.3 (M+H"), was prepared from 5-methoxy-3,4-

dihydro-naphthalene-2-boronic acid and 5-chloro-3-(2-methyl-imidazol-1-yl-methyl)-
15 pyridazine.

Example 73
3-(3-Chloro-4-fluoro-phenyl}-5-(2-methyl-imidazol-1-yl-methyl)-pyridazine

[6-(3-Chloro-4-fluoro-phenyl)-pyridazin-4-yl}-methanol (13 mg, 0.054 mmotl) was
dissolved in MeCl; (1 ml) under argon and a drop of DMF was added. The mixture was
"2 cooled with an icebath, thionylchloride {0.02 ml, 0.27 mmol) was added dropwise and
the reaction mixture was allowed to warm to room temperature. After 30 minutes the
reaction mixture was concentrated in vacuo. The residue was dissolved in ethanol and
treated with 2-methylimidazole (22.3 my, 0.27 mmol). The reaction mixture was refluxed
for 12 hours then cooled to room temperature and concentrated. Ethyl acetate and a
23 saturated NaHCOj solution were added. The aqueous layer was extracted twice with ethyl
acetate. The combined organic layers were dried over NaySO,, filtered and concentrated
“in vacuo. The residue was chromatographed over silica gel (CH,ClL-MeOH 19:1) to
provide 3-(3—c1110r0-4-ﬂuoro-phenyl)-5-(2-methyl-imidazul—1-yl—methyl)—pﬁrridazine {4
mg, 24 %) as a light brown oil, MS: m/e = 303.2 (M+H"),

"t

M Preparation of intermediates

Example 74
5 Chloro 3-(2-methyl-imidazol-1-yl-methyl)-pyridazine
G-(2-Methyl-imidazol-1-ylmethyl}-1H-pyridazin-4-one (3.9 g, 20.5 mmol)) was treated




sol vent in vacuo the residue was dissolved in AcOEt, washed with H20Q, dried
(Na2SO4) and concentrated in vacuo. The residue was chromat ographed over
silica gel [gradient CH2A 2 to 40% (Cl2C1, - MeOH NHACH éeiBerlop6t o
provide a white foam which was dissolved in MeOH (2 nm). HCl-Et20 was
added to provide the title compound (0.098 g, 20 40% as a light yellow

solid, Msyo g3 303.3 (M ). Followi ng the general pefishhi Exanpl e 68,
t he conpounds of Exanple 69 to Exanple 72 were prepared. Exanple 69 5
5-(7- Met hoxy- 3, 4-di hydr o- napht hal en=3-yl ) - 3-(2- et hyl -i mi dazol - | -yl - met hyl )

- pyridazi.ne hydrochl qride The title conpound, M5, nmfe = 333.3 (MtH ), was
prepar ed ‘f‘&'o‘fh"é’g?fé‘f %@x}w&ew ! Ay aymehiia AT
5- chl or 0-@00Q oiltethfyt 1.3 udaZlelsolveny ivasmerndvyd Invaqupnindithz residue v8® Exanpl e 70

5|" (5, 7-Di d("j(ﬁél!?l%d'iﬁ Qatér(iﬂogmﬂﬁirﬁgﬂéébhh R&JiiRR TRe Mown Jldtin %%L fW¥itrallzbd ng az O|ZE) (%6 yl ;l\gEt h
%33 o9?%E?V'W‘é&g%%ﬁ%%%%&“ﬁ%‘ ' practeh v dincd: e < 550, 5 ( MkHA) |
was preparadintd einas wergidried orey NagO4 filterpdand ths-splagih ivirakraeved vberooni ¢ aci d and
5- chl or 0-t3 pfodideBickyio=3- (B BAROEmidlazpl- t-Aeh i) pyriysdedR Ly, T8 %) aanpl e 71 5
5-_( 5, 8- DL@F\%J‘%\H %ﬁw@@y@gggq 1t hal en-2-yl') - 3- (2- et hyl - i m dazol -
| -yl -meth - pyridazj né hydroc |l oride The title compound, MS: role = 331.3
(MHH ), v%*&o P%%ase@am‘f%bﬁds’f 8‘-“6‘?%%%'%CS’@P%l“dﬂ?fﬁWPéfﬁnE%lﬂﬁ‘t7ﬁéfle‘éne- 2- bor oni ¢
aci d and preppkddor o- 3- (2- met hyl -i mi dazol - 1-yl -met hyl ) - pyridazine. 10 Exanple
72 5-(;p- Met hoxy- 3, 4-di hydr o- na@g,{;ﬁgg\- 2-yl)-3-(2-nethyl -i mdazol -
oyl et h5¥&l)|l:)ro-3—imidazol-l-yl-methyl—pyridazine

The title compound, MS: m/e = 195.2 {(M+H"), was prepared from 6-imidazol-1-yl-

methyl-1H-pyridazin-4-one.

Example 76

15 5-Chloro-3-(2-ethyl-imidazol-1-yl-methyl)-pyridazine

The title compound, MS: m/e = 223.2 (M+H"), was prepared from 6-(2-ethyl-imidazol-1-

yl-methyl)- 1H-pyridazin-4-one. '

Example 77

6-{2-Methyl-imidazol-1-yl-methyl)-1H-pyridazin-4-one
20 5-Methoxy-3-(2-methyl-imidazol-1-yl-methyl)-pyridazine (4.25 g, 21 mmol) was

dissolved in dioxane {65 ml) and 2N NaOH {42 ml) was added. The mixture was refluxed

for 7 hours, cooled to room temperature and quenched with 2N HCL (65 ml). The pH was

adjusted to 8 with saturated solution of NaHCOj. The solvent was removed in vacuo and

the residue was taken in MeOH (100 ml). After filtration, the solvent was removed in
5 vacuo and dituted with MeOH {50 ml). Silicagel (10 g) was added and the solvent was

evaporated. The residue was chromatographed over silica gel (CH,Cl,-MeOH 9:1, 4:1, 2:1)

(15}
Sl

to provide 6-(2-methyl-imidazol-1-yl-methyl)- 1H-pyridazin-4-ane (4.1 g, 100 %) as a pale
yellow solid, MS: m/e = 191.3 (M+H").
Following the general method of example 77 the compounds of examples 78 and 79 were
an prepareci.
. Example 78
6-Imidazol-1-yl-methyl-1H-pyridazin-4-one
The title compound, MS: m/e = 177.1 (M+H"), was prepared from 3-imidazol-1-yl-
methyl-5-methoxy-pyridazine.
33 Example 79
6-(2-Ethyl-imidazol- 1-yl-methyl)-1H-pyridazin-4-one _
) The title compound, M$: m/e = 203.2 (M+H"), was prepared from 3-(2-ethyl-
imidazol-1-yl-methyl)-5-methoxy-pyridazine. ' '
Example 80




pyridazi ne hydrochloride The title conmpound, MS: mle = 333.3 (hl+H+), was
prepared from 5-net hoxy- 3, 4- di hydr o- napht hal ene-2-boronic acid and

5-chl oro- 3-(2-net hyl -i m dazol -1-yl -nmethyl )- 13 pyri dazifovembanzloe 73
3-(3-Chl oro-4-fluoro-phenyl)-5-(2-nethyl -imdazol -1-yl -nethyl)-pyridazi ne
[ 6- (3-Chl oro-4-fluoro-phenyl)-pyridazin-4-yl]-nmethanol (13 ng, 0.054 mol)
was di sspbwadissn MCl 2 (1 m) tinder argon and a dpgprfkeddMF was added.
The m xture was 20 cooled with an icebath, thionylchloride (0.02 m, 0.27
mol ) was added dropwi se and the re®ction mixture was allowed to warmto

roomtenperature, Aft 0 es. t reacti on mixture was concentr at ed
in vacuo. ﬁqﬁ%“’ =52 M‘dﬂ?nlééff\‘?é‘a}’lrﬁ“@t‘%%ol and -treated with

2- met hyl i (fiNkabroy-@yridazin3-wemetban2l7(5 mgpl0)mmdalhress dasbted orMedlxl Lirrel) was 1 ef | uxed
f ort 1t2 hqwa@r akdd ﬁian@p@rbﬁ@lf H¥F wm&aédem%lthﬁwn@s &BHd @Rﬂgﬁ@%@t ed. Et hy:
acetate uti.on de e aqueous | ayer
was ext rgtg’togﬁ @Wdﬁgﬁwﬁﬁgfﬂﬂ’\ﬁl‘&%&f&é‘fp yise E’E?ﬁ%’lo?@‘df‘t‘HF &hic 1 ayers were
“dried ovellowe tsgam Pirpareeageratne. bnaeminutes thd orange svlatiorawarheoladdsi due was
-chr onat ogreapiiadatoved Naicoe amgleh 56 Ghe adﬂ@ﬂ'ﬂoﬂa&ué‘-ﬁ"heta@ueom 12k de

3-(3-chl d | | d
( 4( n; O\(’lQ (g:/g]fractle&lgﬁc% wﬁltE )Th% c&n?lgﬁﬁé%mn}@n 3‘%8%1’16%0}(/ ,y 32) FF)’?lreIpa?g![ Pgn

of inter r@ﬁieéf’%c"E‘}F&WﬁF‘%‘“ﬁF“” B ROy 5eh5 3.0 Dhrpwn eibyhtich ws disselyed o v - et hy |
) - pyr i dazdisxene (60 (nB-aMbtrénydd-withizdasiol inddaydlen®ti lRydd m ol 1T hyteactiaz i n- 4- one (3.9 g,
20. 5 B! dhikeGos hEBRL Ebo 1 kD YD en SRR o 1 %&%ﬁ%@%ﬁ% P03/ 05151 -31-

wth phos hor us oxychl ori on he m xture was
stirred i ”“e‘ﬁp%"ﬁteﬁ thp Il “?‘§ﬂ“'¥“’5‘“tﬁdi‘f§‘§ OVthélnggq K ©Henmpved in vacuo

~ and the rigg dueoméi methaxg-GH @ ekthyhimiditzalr1- b6yl rbyridentebed.6 g.c@B@tah cool i ng. The
. brown sol ufshaReWalid&: d + 284 MWH“T' solid NaHCO3 and the aqueous | ayer was

St e o P Tk M SR S e Bl o
5- chI or'd-Bepazdmet hyl - i mi dazol -1 -yl -methyl ) -pyridazine (3.1 g, 73 % as a
Example 81

3-Imidazol-1-yl-methyl-5-methoxy-pyridazine
The title compound, MS: m/e =.191.2 (M+H*), was prepared from (5-methoxy-pyridazin-
3-yl)-methanol and imidazole.

20 Example 82

. 3-(2-Ethyl-imidazol-1-yl-methyl)-5-methoxy-pyridazine
‘The title compound, MS: m/e = 219.3 (M+H"), was prepared from (5-methoxy-pyridazin-
3-yl)-methanol and 2-ethylimidazole.
‘ Example 83

[B¥]
Tl

5 {5-Methoxy-pyridazin-3-yl)-methanol
5-Methoxy-pyridazine-3-carboxylic acid ethyl ester (8.1 g, 44.5 mmol) was dissolved in
- ethanol (105 mi) under argon. The reaction mixture was cooled to 0 °C and treated with
NaBH; (3.5 g, 89 mmol): After 10 minutes, the reaction mixture was warmed to room _
temperature, stirred for 1 hour and treated successively with 2N HCl and saturated sodium
50 bicarbonate to adjust the pH at 8. The solvent was removed in vacuo and the residue was
stirred with MeOH (100 m!). The suspension was filtered and the filtrate was
concentrated: The residue was chromatographed over silica gel (CH,Cl,-MeOH 19:1) to
provide (5-methoxy-pyridazin-3-yl)-methanol (5.2 g, 83 %) as a light brown solid, MS: -
m/e = 140 (M").
3 Example 84
5-Methoxy-pyridazine-3-carboxylic acid ethyl ester
3-Chloro-5-methoxy-pyridazine (Bryant, R. D.; Kunng, F.-A ; South, M. S. J. Heterocycl.
Chem. (1995}, 32(5), 1473-6.) (21 g, 0.143 mol), bis(triphenylphosphine)palladium
dichloride ( 10:2 g, 14.5 mmol) and triethylamine (30.5 mi, 0.218 mot) in ethanol (420 ml)




brown solid, M5: me = 209.3 (M+tH ). Follow ng the general nethod of
exanpl e 74, the conpounds of exanples 75 and 76 were prepared. w Exanple
75 5-Chloro-3-imdazol-1-yl-nethyl -pyri dazine The tii}docowpoided, MS: W
= 195.2 (M+H), was prepared from 6-im dazol -1-yl -

met hyl - 11- 1- pyri dazi n-4-one. Exanple 76 15

5- Chl or o+ia &320RENY! -1 m dazol -1 -yl - et hyl ) - pyri dazi NeciiRsbsidil € corrpound
Ms: me = 223.2 (MtH ), was prepared from 6-(2-ethyl-imdazol -

yl-nmethyl )- | H-pyri dazi n- 4-one. Exaiil e 77

6- (2- Met hyl - Z9 | dazi

5- Met hox ‘¥ eg}eglattl “%er&n%%Fyﬂ‘Q““1’e° °$'E§'] oK ‘S’ilaeﬁ"égﬁ?m%s ?2’3 25 g, 21 mmol)
was  di ssmov@amitwrawefﬁaqi@l Usseding uwﬁ@trz Mavapo U residye vgs sokamided. The

m xt ur e W, Ol 200U hashediwvity HiTD(1wise), diee beel Nb SO arbicented al wew. and quenched

with 2N ecﬁt@?sdﬂllvas sTngd :Hlﬂt‘éaa dﬁﬁ&iédlﬁh%ng% ﬁg[(}’]patl tht%ﬁ)&“ (ﬁfded sol ution of

NaHCO . The sol vent was renove was taken in MeCOH

(100 m J. Virgh e CHPPSIERHOver Hlen 86 (RFHe -eUacepis iU et o) D5 Ve Lo and di | ut od
wi th MeOH-msBoxy-pyridBinei3oagelylif 4 gyl evees (2ad gerd sl a plieyeliool st was

evapor at eptg ofee 1kesiMigywas chromat ographed over silica gel (CH Q,-MOH
9:1,4:1, 2:1) toprowde o8

6- ( 2- net hﬁll -i mi dazol - Xl _ et hyP§oPeBhbyri dazi n-4-one (4.1 g, 100 % as a
‘pal e - yel l6d¥Chisre-¢luoys:pheny-pyridadm:Kylj-wrtkhadol  Fol | owi ng t he general nethod of

. exanpl e 73 ﬁ@ﬂo:@mwnﬂ&nm‘ 5- afeamh&ﬂm?ﬁna«;rdpy RIa M (8.06 §Gzpﬁ1ﬁﬁ@r ed. Exanple
78173 |1m \'(gﬂ?_‘éimol\l]éd }{n dlochrgegy me)dm? tr?%edgwf%zl&\lg-[ (Sf? ernntlcgl JI'hee r(e:a(?:p?ound MB: nte

" “met hyl - 5- rﬁgﬂﬁ@xv;ﬁl)lﬁchdgzlﬁd‘@urs%n B dadP gmlpgemperature Water and ethyl
6- ( 2- Et hydcethtawei@ Zdded Trhy bquia®its Myér)wad bderpated iz ivith dhpBRtateITiR titl e conpound,

MB: nle = 20Rrd 0l(gWHaye)s’weWIe@&fépl@{@@% FitePim arta bcdthi ¥l in vacuo. The
' 15 residue was chromatographed over silica gel (hexane-ethylacetate 1:1 then 2:8) to provide
~ [6-(3-chloro-4-fluoro-phenyl)-pyridazin-4-yl]-methanol (13 mg, 26 %) as a light yellow
solid, MS: m/e = 239.2 (M+H").
Example 86
3-(3-Chloro-4-fluoro-phenyl)-5-methoxymethoxymethyl-pyridazine
20 5-Chloro-3-(3-chloro-4-fluoro-phenyl)-pyridazine (535 mg, 2.2 mmol) and bis-
(triphenylphosphine)-palladium(IT)-dichloride (145 mg, 0.22 mmol) were treated with a
solution of tributyl-methoxymethoxymethyl-stannane (Sawyer ). S.; Kucerovy A;
Macdonald T. L; McGarvey G. J. . Am. Chem, Sec. (1988), 110, 842-853) (964 mg, 2.64
mmol) in DMF (5.3 ml). The mixture was heated at 100 °C for 4 hours then cooled to
- 23 room temperature and a saturated KF solution (5.3 ml) was added. The mixture was
stirred for 30 minutes at room temperatutre and ethyl acetate and water were added. The
mixture was filtered and extracted 3 times with ethyl acetate. The combined extracts were
dried over Na.SOy, filtered and the solvent was removed in vacuo. The residue was
© chromatographed over silica gel (hexane-ethylacetate 7:3) to provide 3-(3-chloro-4-fluoro-
30 phenyl)-5-methoxymethoxymethyl-pyridazine (370 mg, 60 %) as a pale yellow solid, MS:
m/e = 283.0 (M+H").
Example 87
5-Chloro-3-{3-chloro-4-fluoro-phenyl)-pyridazine
The title compound, MS: m/e = 243.2 (M"), was prepared from 6-(3-chloro-4-fluoro-
353 phenyl)-pyridazin-4-ol hydrobromide following the procedure described in example 74.

Example 88

6-(3-Chloro-4-fluoro-phenyl)-pyridazin-4-ol hydrobromide




i md:vol-1-yl-nmethyl)-5-nmethoxy-pyridazine. Exanple 80 13 Novenber 2006
WO 03/ 097637 PCT/ EPO3/ 05151 -32- 5-Me

t hoxy- 3- (2-nmet hyl -i mi dazol -1 -yl -net hyl ) - pyri dazi ne 13 November 2006

(5- Met hoxy- pyri dazi n-3-yl)-net hanol (5.7 g, 40 nmol) was dissolved in MC 2
(115 M) under argon and a drop of DVF was added. The m xture was cool ed

with an iwebabfssz thionylchloride (3.6 m, 49 mvl) pdereded dropw se and
the reaction mxture was 5 al l owed to warmto roomtenperature. After 30

m nutes the orange solution was cool¥d to 0 C, and saturated NaHCO3

sol ution ( w se..,. The ueous | a was extracted
Dui o w t 1Rt oA e By e e B BEb ey b aat NG04
filtered dHit (d0nCenml) avddatednt VeCGdoit 18 hpurovadtearborBBhagolént vahr own oi | whi ch
wes_di ssolryrﬁ&l,ea&vaaioqmm@m(mr%%nd *.aln%q;o'fv@ﬁ{nqge tﬂﬂe &ru(')rﬂowiohm dazole (6.1

g, 74 mmol ). The reaction 10 xture was heate Cfor hours then
“cool ed t o “oiiEddheh Q%C@F%““dﬁfeﬁlté*ﬁ?\/@ﬁ?“ce%dev&;ﬁﬁ‘tdaioéé wasshigred he resi due
was chr emai pGCRAhaed mddriedth piovide ges- cl(l&ﬂ,ﬂle)rdvﬁ%iyl )-pfRiddin-t@l1 provi de

' I5| gﬁ% hg;()c/)wgar%%rlol ﬁeﬁmm%odﬁ})z%g fyflﬁwl Zh%tehfadfggng’raleszrrg% hgz o?

exanpl e 80 the conpounds of exanples 81 and 82 were i3 prepared. Exanple
81 3 | i dazol - 1-yl - met hyl - 5- met F&@PIARYr i dazine The title conpound, NB:

- e =..191.33{0idrb-Y-fluvesphpiyBPanatodyippmi{zbre met hoxy- pyri dazi n 3-yl ) - met hanol
and i m dazol e. 20 Exanple 82

3 (2 Ethyls aitdactlod %bnc{lfﬁhb(ltslr}mﬁkg?;ro R NS S@ﬁ%'ﬁﬂ@}ﬁ?ﬁa htle conpound,

VES: r epare I n-
' 3-yl) - it rCész (laéﬁd 335t KEPrG: Q@d%ﬁ@‘* mmoRndytdorg3- ﬂuzsaphenvlboromc
( 5- Met hox iy 724 Gz 4. 6 mmylh, )Gs 108k, ha,nalznﬁndyjdnat hoxy- pyr| dazi ne- 3-car boxylic

. acid et hyltl|3§|Ben/yll<deneace%he)ﬁ1palPdlum clnPorc}@arm compﬁeg l&)\é% mg, ! 8093 mimol) were
mixed and a solution of tri-tert-butylphosphine (45.4 mg, (.22 mmol) in degassed
dioxane (6 mi) was added. The mixtute was heated at 90 °C for 22 hours then cooled to

15 room temperature, ethylacetate was added, the solid was filtered and the filtrate was
concentrated in vacuo. The residue was chromatographed over silica gel (hexane-ethyl
acetate 4:1) to provide 3-(3-chloro-4-fluoro-phenyl)-5-methoxy-pyridazine (330 mg, 67
%) as an orange solid, MS: mfe = 23) 3 (M+H").

Example 90
20 2-(4-Chloro-3-fluoro-phenyl)-4,4,5,5-tetramethyl-[ 1,3,2]dioxaborolane

1-Bromo-4-chloro-3-flucrobenzene (1 g, 4.8 mmol), bis(pinacolato)diboron (1.33 g, 5.3
mmol), potassium acetate (1.4 g, 14.3 mmol) and bis(triphenylphosphine)palladium
dichloride (0.2 g, 0.29 mmol) were suspensed in dioxane (20 ml). The yellow suspension

was flushed with argon for 30 minutes and refluxed for 12 hours. The reaction mixture

[ L]
L=T}

was cooled to room temperature, diluted with ethyl acetate, washed with brine, dried
aver Na;SO, and concentrated in vacuo. The residue was chromatographed over silica gel
(hex-ane-ethyl acetate 99:1) to provide 2-(4-chloro-3-fluoro-phenyl)-4,4,5,5-tetramethyl-
f1,3,2]dioxaborolane (0.7 g, 59 %) as a colorless ail, MS: m/e = 256.2 {M").

Following the general method of example 90, the compounds of examples 91 to example

i 133 were prepared.

Example 91 :
2-(4-Fluoro-3-trifluo romethyl-phenyl)-4,4,5,5-tetramethyl-[ 1,3,2jdioxaborolane




et hanol (105 nil) under argon. The reaction m xture was cooled to 0 C and
treated with NaBH4 (3.5 g, 89 mmol ). After 10 minutes, the reaction

m xture was warned to room tenperature, stirred for 11hBoverded2d0beat ed
successively with 2N HCl and saturated sodium'n bicarbonate to adjust the
pH at 8. The solvent was renoved in vacuo and the residue was stirre8 with
MeCH ( 10Gwdrdlesrsdne suspension was filtered and the bitisoabgsnas
concentrated. The residue was chronmat ographed over silica gel (CH, Cl2- MeCH
19:1) to prow de (5 rret hoxy pyrldazii5n 3- yI) net hanol (5.2 g, 83 %) as a
i ght brown ? & n’gle 84

5- Met hoxy- ﬁ??‘i%&i‘??fé‘@"&é‘?’ﬁc&%i@"é aaprémﬁsﬂfwés% fome-2-

3- Chl or o- Auorebdnectiifiyayidé.dazi ne (Bryant, It D.; Kunng, F.-A; South, M S. 1.
Het erocycl . Chem (1995), 32(5), 1473-6.) (21 g, 0.145 nol),

bi s(triphenyl phosphi ne) pal | adi umgygi @g'glgori de (10.2 g, 14.5 mmol) and
triethylam ne (30 5 m, 0.218 not) |n et hanol (420 m) 13 Novenber 2006 WO

et B R O e el ek

and concentrated in vacuo. The residue was taken in CH Cl, (200 m),
“washed i tThe fik@opponde)ls: nefe EA0P-birép: Weapraseddroah Tbreceni-r at ed in vacuo. The
crude sol ichloMBa:zstindRd in Et,Oand filtered to provide 22.1 g of a |light
brown solid 5 which was chr omat ogr aphed over silica gel

(hexane-ethyl acetate 99:1 to 50: % ‘?5% 3Pr ovi de :

5- net hoxy- pyri da2| ne 3-car boxyl i c ‘a et hyI ester (21.1 g, 80 %9 as a pale
yel | ow solid, ne = 183, 2 le 85 [6- -

" (3-Cnl orozZlf’fqlﬂ}tS’F%ufﬁ}Hé‘f‘nﬂP?’OWF‘FY a% tftrwqthxlﬂb% ﬁh%tﬂ%ﬁbqr@ane

3-(3-Chl oro-4-fluoro-phenyl)-5-net hoxyrret hoxynet hyl - pyri dazi ne (0.06 g,

0 21 Mol JThe videscooipasd] M&an/k i 282. DidAevaé Preprired faondd-broeat-2d with |N HCO (0. 2

, %)mﬁ%&)mm-mlf 8355 bQenem Xture was refluxed for 1.5 hours then cool ed
to roomte eratu \/\a ter and ethyl acetate were added. The aqueous | ayer

was extract ed tw ce wi th ethyl ageta The conbined organic |ayers were
dried over Na2SO4, filtered and drated in vacuo. The i 5 residue was

chromat ogr aphed over silica gel (hexane-ethylacetate 1:1 then 2:8) to
provi de 2-(3-Fluoro-5-trifiuoromethyi-phenyl)-4,4,5,5-tetramethyl-{ 1,3,2]dioxaborolane

The title compound, MS: m/e = 290.1 ("), was prepared from 3-bromo-5-

fluorobenzotrifluoride.
13 Example 95
2-[3-(1,1-Difluoro-ethyl)-phenyl]-4,4,5,5-tetramethyl-{1,3,2]dioxaborolane

The title compound, MS: m/e = 268.2 (M"), was prepared from 1-bromo-3-(1,1

difluoro-ethyl)-benzene,
Example 96
20 2-Benzo[b]thiophen-5-yl-4,4,5,5-tetramethyl-(1,3,2]dioxaborolane

The title compound, MS: m/e = 260.1 (M"), was prepared from 5-bromo-
benzo[b]thiophene {Ple, P. A.; Marnett, L. ]. . Heterocyel. Chem. (1988), 25(4), 1271-2).

Example 97

2-(3-Diftuoromethyl-phenyl)-4,4,5,5-tetramethyl-[1,3,2]dioxaborolane -




[ 6- (3-chl oro-4-fl uoro-phenyl)-pyridazin-4-yl]-nethanol (13 ng, 26 % as a
light yellow solid, M5 me = 239.2 (MtH ). Exanple 86 3- (3-Chloro-4-fluo
r o- phenyl ) - 5- net hoxynet hoxynet hyl - pyri dazi ne 20 13 November 2006

5- Chl oro- 3- (3-chl or o- 4-f | uor o- phenyl ) - pyri dazi ne (535 ng, 2.2 mmol) and
bis- (triphenyl phosphine)-palladiun(ll)-dichloride (145 ng, 0.22 mmol) were
treated wydésosrsssol ution of tributyl - et hoxynet hoxygetisobosgiiannane ( Sawyer
J. S.; Kucerovy A.; Macdonald T. L.; MGrvey C. J. J. Am Chem Soc.
(1988), 110, 842-853) (964 ny, 2.6436mmol) in DMF (5.3 nil). The mxture
was heated. at.,100 C for, . 4 n cool ed roomtenperature and a
sat ur at ed REVLPRPPYIS é’% %ﬁm )L’E%Ag\h?zi’ﬁﬁgﬁpar éor?ri?gf Was stirred for 30
m nut es atdifvommetlghipmrant.ure and et hyl acetate and water were added. The

m xture was filtered and extracted 3 tinmes with ethyl acetate. The conbi ned

extracts were dried over Na, SHdgxdigidgered and the solvent was renoved in
vacuo. The residue was chromatographed over silica gel

(hexane-e e 4-fluoro 30

phenyl ) - 5539 (ﬁ?or‘i/rre“?% %Sgrfé‘ﬂﬁyﬁs*g;?‘f‘ azﬁféf{jflyﬁﬁgomla%eo % as a pale yellow

solid, M5 nmle = 2 Ht) . e750h|or03(3c

hl or o- 42 f|fbeﬁ6€%n‘@ﬁwdﬂﬁ§w1‘ea§ﬂ h@‘ TH@“PE“‘P?‘E“ BRI ME: me = 243.2 (M),
was preparcrdrotdleume6- ( 3- chl or o- 4-fl uoro- 35 phenyl) - pyri dazi n- 4- ol

hydr obrom de fol I owing the procedure described in exanple 74. Exanple 88

6- ( 3- Chl or 0- 4-f 1 uor o- phenyl ) - pyr;g%lkrg% ol hydrobrom de 13 Novenber 2006

WD 03/ 097637 PCT/ EPO3/ 05151 - 34-

3-(3- Chlor quoro haoxy- pyr i i ne , 1.53 mmol) in
aqueous ESP N(‘ﬁ'ﬁ”‘%s ‘5‘ ?ﬁst')mlémﬁ Ao té%{ %@%@%%}ﬁm’i °R6UF s under argon.
The solvent was renoved in vacuo and the resulting solid was dissolved in.
MeOH. The Thatitk a@ngohad MSrm/ews82.F iN'D araedrepdredfyim dooamic-I-method-T-he filtrate
was congentifidt&lethylBesfeude solid was stirred 5 in G2, filtered and
dried to provide 6y (3-chl oro-4-fl uoro-phenyl) - pyri dazi n-4-o| hydr obr om de
(375 nmg, 80 %9 as a beige soli d’E\.m le\fﬁo_ 225.1 (M+H ).

2-{4-Chloro-3-(1,1-difluoro-ethyl)-phenyl]-4,4,5,5-tetramethyl-[1,3,2 ] dioxaborolane

The title compound, MS: m/e = 302.1 (M"), was prepared from 4-bromo-1-chloro-2-
{1,1-difluoro-ethyl)-benzene.

13 Example 101
2-(4-Chloro-3-methoxy-phenyl)-4,4,5,5-tetramethyl-[1,3,2]dioxaborolane

The title compound, MS: m/e = 268.1 (M), was prepared from 4-bromo-1-chloro-2-

methoxy-benzene.
Example 102
2 2-(3:-Isopropyl-phenyl)-4,4,5,5-tetramethyl-[1,3,2]dioxaborolane

The title compound, MS: m/e = 246.2 (M"), was prepared from 1-bromo-3-

isopropylbenzene.
Example 103

2-(7-Methoxy-naphthalen-1-yl)-4,4,5,5-tetramethyl-[1,3,2}dioxaborolane




Exanple 89 3-(3-Chloro-4-fluo ro-phenyl)-5-net hoxy-pyri dazi ne

3- Chl or o- 5- net hoxy- pyridazine (Bryant, It. D.; Kunng, F.-A; South, M S
]. Heterocycl. in Chem (1995), 32(5), 1473-6.) (300 ngNo@ndsrniol ),

3-chl oro-4-fl uorophenyl boronic acid (724 ng, 4.15 mmol), Cs;CAB (2 g, 6.2
mol ) and tris(di benzylideneacetone)di pall adi um chl orof orm conpl ex (96.7
mg, 0. 093ygsabisrvere mxed and a solution of tri-tesrfeRyhiphosphine (45.4
ng, 0.22 mmol) in degassed dioxane (6 m) was added. The m xture was
heated at 90 C for 22 hours then cool’ed to i.; roomtenperature,

et hyl acet at e .\was added,  the lid was filtered and the filtrate was
concentr at 8"\‘\%0\'738'611513 M$de Fég‘f%&é%‘\%{’é pi‘fﬁ‘l‘"ﬁf#éﬂ%b'gﬁ’ﬂ'}?é?dmﬁ & silica gel
(hexane- etnaptithalmmeect at e 4: 1) to provi de

3-(3-chl oro-4-fluoro-phenyl)-5-methoxy-pyridazine (330 ng, 67 '%) as an
orange solid, Ms: mle = 239.3 ( Miimbie 1BRxanpl e 90 20

2- (4-Chl oro-3-fluoro-phenyl)-4,4,5 5-tetranmethyl-[ 1, 3, 2] di oxabor ol ane

| - 13r ono- 4- -3-f | < 4. 8 mol i S( pi | ato)dib
(1350, 35 FRRpo-pREERRIFARub 4 b fm i ipapdogiaiig g™ © @ o "

bis(triphenprhosphineégalIadiun1 dichloride (0.2 g, 0.29 nmmol ) were
suspenséd Tihatids wrmpend 8 rpfp FR86.211 )yreats psmpred fgmehbioge-2-Uels f | ushed with
argon. for d@hord-dhil)es fl@islbénedn UxeshrdiQEcoddngtOUP BpplitiRnRACt i ON nixture 23 was
cooled tor tenmperature, diluted with ethyl acetate, washed with brine,
dried ov&gﬂﬁgyé and concentrated in vacuo. The residue was

chromat ographed over silica gel (hexane-ethyl acetate 99:1) to provide

2- (4-chl or o- 3-f | uor o- phenyl ) - 4, 4E8mBled@s r anet hyl - [ I, 3, 2] di oxabor ol ane
(0.7 g, 59 Ny as a colorless oil, Ms: me = 256.2 (M). Follow ng the
general naidrrTafarethald(3ei30phdnhle [ GHIippbd®IME exanpl es 91 to exanple 30
133 were prepared. Exanple 91

2-(4- F|!HOI’~[(P,-€. aﬂct&vin;pl)mr QRELBYLIPhAR ,l&)a’s vefaredt Rk ?—Bfoﬁ%%}lﬂﬂ. - [
1, 3, 2] di oxabor ol ane 13 Novenber 2006 03/ 097637 PCT/EP03/05151 -35- The

title conpound, MS: me = 290.1 (M s prepared from 5-brono- 2-
fl uorobenzotrifl uori de. ﬁxm%hl&?

2-(3-Fluoro-5-vinyl-phenyl}-4,4,5,5-tetramethyl-{1,3,2]dioxaborolane

The title compoundwas prepared from 3-bromo-5-fluoro-stryene. tH-NMR (300MHz,
CDCly): 8 =7.6 (s, 1H), 7.32-7.40 (m, 1H), 7.16-7.26 (m, 1H), 6.70 (dd, 1H), 5.82 (d,
15 1H) 5.29 (d, 1H}, 1.35 (s, 12H).

Example 107
2-(4-Fluoro-3-vinyl-phenyl)-4,4,5,5-Tetramethyl-[1,3,2]dioxaborolane

The title compound was prepared from 3-bromo-6-fluoro-stryene. 1H-NMR (300MHz,
CDCly): & =7.90-7.96 (m, 1H), 7.64-7.70 {m, 1H), 7.03 (dd, 1H), 6.85 (dd, 1H), 5.82 (d,
2 1H), 5.28 (d, 1H), 1.35 (s, 12H).

Example 108
2-(3-Difluoromethyl-5-fluoro-phenyl)-4,4,5,5-tetramethyl-[1,3,2] dioxaborolane

The title compound, MS: m/e = 272 (M), was prepared from 1-bromo-3-

difluoromethyl-5-fluorobenzene.




Exanple 92 2-(4-Chloro-3-trifluoronethyl-phenyl)-4,4,5 5-tetranmethyl-[

1, 3, 2] di oxaborol ane The title conpound, MS. W = 306.1 ON, was prepared
from 5-brono-2- chl orobenzotri fluo ri de. Exanple 93 13 November 2006
2-(3-Difluoromethyl -4-fluoro-phenyl)-4,4,5 5-tetranmethyl-1 1,3, 2]

di oxaborol ane The title conpound, MS: mle = 272.1 (iH), was prepared from
4- br ono- Ayd seictd uor omet hyl - 1-f | uor o- benzene. ExanplerBéhsesist

2- (3-Fluoro-5-trifluoronethyi-phenyl)-4,4,5 5-tetranethyl -]

1, 3, 2] di oxaborol ane The title conpot¥nd, Ms: me = 290.1 (W, was prepared
from 3-brono-5 fl uorobenzotrifl Eyorkgﬁg Exanmple 95 2-[3-( 1,

| -Di fl uoro-ethyl)-phenyl] -4, 4, 5:8™é&tanethyl -[ 1, 3,2] di oxaborol ane The
title conpound, M5: me = 268.2 (M), was prepared from 1l-brono-3-(1,1- d i
f | uor o- et Ryl-ChlosedAiflueroniibahphenylhé4.3,6-tetramethyl-[1,3,2] dioxaborolane

2- Benzo[ b] t hi ophen-5-yl-4,4,5, 5-tetranmethyl -[ 1,3, 2] di oxaborol ane The title
conpound, THBtitladotpsurdbPISImieM2E8.1 (1A, ik BRPI &I drk DKk nd1-e®onenz o[ b]

t hi ophene ¢ uI e, E’] i e.n'tenHar nett, L. J.J. Heterocycl. Chem
(1988) , 25(HjuorsFybyenzeng, ool e 97

2-(3-Difluoromethyl -phenyl)-4,4,5 5-tetranethyl-[ 1,3,2] dioxaborolane 13
Novenbef 2006 WO 03/097637 PCT/ EpoBkdd¥L51 -36- The title conmpound, MS: nle
= 254.2 (M), was prepared from 1-brono-3- di fl uoronethyl-benzene.

Exanpl e 98-(6:Mdfbx@Enhinloded-2ng)-44.b,5-phenythyl-[4,3 4] doxabdrelbdeanet hyl - [

1, 3, 2] di oxaborol ane The title conpound, M5: me = 252.1 (W, was prepared

from 5- br offRride coflpb@®IdOk8! HRRO84.2 (M), was prepared from 2-bromo-6-methoxy- :

naphthalene (commercially available).
Example 111
it 2-(6-Difluoromethyl-naphthalen-2-yl)-4,4,5,5-tetramethyl-[ 1,3,2 ] dioxaborolane

The title compound, MS: m/e = 304.2 (M"), was prepared from 2-bromo-6-
difluoromethylnaphthalene.

Example 112
2-{3-(L,1-Difluoro-ethyl}-5-fluoro-phenyl]-4,4,5,5-tetramethyl-[1,3,2}dioxaborolane

13 The titte compound, MS:: m/e = 286.2 (M"), was prepared from 1-bromo-3-(1,1-

difluoro-ethyl)-5-fluoro-benzene.
Example 113
| 2-(5-Diﬂuorome.thyl-thiophen-3-yl)-4.4.5,5-tetramethy!—[ 1,3,2]dioxaborolane

The title compound, MS: m/e = 260.3 (M), was prepared from 4-bromo-2-
20 difluoromethyl-thiophene.

Example 114
2-(3-tert-Butyl-phenyl)-4,4,5,5-tetramethyl-[1,3,2] dioxaborolane

- The title compound, MS: m/e = 260 (M "), was prepared from 2-bromo-3-tert-
- butylbenzene (prepared according to patent EP 627400).




Exanpl e 99 2-(3-Methoxy-5-trifluoronethyl-phenyl)-4,4,5, 5-tetranethyl -1
1, 3, 2] di oxaborol ane The title conpound, MS. nfe = 302.1 (W, was prepared
from 1-brono- 3-net hoxyy-5- w trifluoromnethyl-benzene. Exiasgeh®erlf06 2-
[4-Chloro-3-(1, 1-di fluoro-ethyl)-phenyl]-4,4,5 5-tetranethyl- [ 1,3, 2]

di oxaborol ane The title conpound, MS: nme = 302.1 ON, was prepared from

4- br ono- lwehheiser 2- (1, 1-di fluoro-ethyl )-benzene. Fxafmbe1s501

2- (4- Chl or o- 3- net hoxy- phenyl )-4,4,5,5-tetranmethyl -[ 1, 3, 2] di oxabor ol ane The
title compound, M5 me = 268.1 (M-P?-was prepared from 4-brono-I-chl oro- 2-
met hoxy- benzene. Exanple 102 2n

2-(3: 1 sopropyl - phenyl ) -4, 4, 5, 5- tB5PPRFEPhy I -[ 1, 3, 2] di oxaborol ane The title
conmpound, Ms: me = 246.2 (IM), was prepared from 1-brono- 3-

i sopr opy| BéhMethoxy-Ephthplen-14D3:4,5,5-tetramethyl-[1,3,2]dioxaborolane

2- (7- Met hoxy- napht hal en-1-yl )-4,4,5,5-tetranethyl -[ 1, 3, 2] di oxaborol ane 13
‘Novenber 286 WepOHNINGT 637 = BT (EPR34£0R4Riled tDhr 1-TBRolsihdtoxgonpound, MS: e
= 284.2 (M'Fg’t Yvag prepared from |l -bronp-7-nmet hoxy- napht hal ene. Exanpl e 104
2. 3-(1, PHA%r 0- et hyl ) - 4-f | uor o- phenyl ] -4, 4, 5, 5-tetranethyl - [ 1,3, 2]

di oxaborolane 5 The title conpound, M5: W = 286.2 (M), was prepared from
4-bromot 2- (1, 1- difluoro-ethyl)-Examplebiéo- benzene (prepared according to EP
~ Application No. 01101947.8). Exanple 105

4, 4, 5, 5- TeyT-DifatokoshetiBd-(iphthialayL-ypHaBA-etrfmdhydy[ B}, tlidbxabnilak ane is The title
conpound, Ms: nmle = 230.2 (M), was prepared from 3-bronostryene.

The title compound, MS: m/e = 304 (M "), was prepared from 2-bromo-7-
difluoromethylnaphthalene. '

Example 117
o 2-{7-Ethoxy-naphthalen-2-yl)-4,4,5,5-tetramethyl-[1,3,2]dioxaborolane

The title compound, MS: m/e = 298 (M'), was prepared from 2-bromo-7-

ethoxynaphthalene.
Example 118
2-(4-Methoxy-naphthalen-1-y1)-4,4,5,5-tetramethyl-[ 1,3,2]dioxaborolane

15 * The title compound, MS: m/e = 284 (M), was prepared from 1-bromo-4-methoxy-
naphthalene.

Example 119
2-Acenaphthen-5-y}-4,4,5,5-tetramethyl-[1,3,2]dioxaborolane
. The title compound, MS: m/e = 280 (M"), was prepared from 5-bromoacenaphthalene.
20 “ Example 120
4,4,5,5-Tetramethyl-2-(2-methyl-naphthalen-1-v1)-[1,3,2]dioxaborolane

The title compound, MS: m/e = 286 (M "), was prepared from 1-bromo-2-methyl-
naphthalene.




Exanpl e 106 2-(3-Fl uoro-5-vinyl-phenyl)-4,4,5 5-tetranmethyl-[ 1,3, 2]

di oxabor ol ane The title conpoundwas prepared from 3-brono-5-fl uoro-stryene.
| H NVMR (300MHz, CDCl,): 6 = 7.6 (s, 1H), 7.32-7.40 (rm3No¥mber20b6-7.26 (m
1H), 6.70 (dd, 1H), 5.82 (d, i , IH, 5.29 (d, IH, 1.35 (s, 12H . Exanple
107 2-(4-Fluoro-3-vinyl-phenyl)-4,4,5 5-Tetranethyl -[ 1, 3, 2] di oxabor ol ane
The titl ewgoapaend was prepared from 3- brono- 6- f | uoergbdsaee. | H NVR
(300MHz, CDClk): S =7.90-7.96 (m H), 7.64-7.70 (m 1H), 7.03 (dd, |
H, 6.85 (dd, 1H), 5.82 (d, 20 1 H) 05.28 (d, | H, 1.35 (s, 12H). Exanple
108 2-(3-Difluoronethyl-5- quorp %WE% ) 4,4,5 5-tetranethyl -[ 1, 3, 2]

di oxaborol ane The title corrpound mMe = 272 (M), was prepared from
1- brono- 3- difl uoronet hyl - 5-fl uor obenzene. 13 Novenber 2006 WD 03/097637
PCT/ EP03/ (5R5Metbayg-napht Heylh §$5,5-tetramethyl-[1,3,2]dioxaborolane

2- (4-Chl oro-3-di fl uoronet hyl - phenyl )-4,4,5,5-tetramethyl -[ 1,3, 2]

di oxabor ol Breitle ddngotnd, MS: merpsuiid;), W prepdred fror2 88rdind-Mnethowyas prepared from
4-br ono- | - ¢ Ltﬂl -2- di fluoronethyl -benzene. Exanple 110

2- (6- Met hox ap §t hal en- 2- yl) - 4 4, 5 5- tetrarrethyl [ 1,3,2] dioxaborolane
The title corrpound M5: nme = é % was prepared from

2- br onp-'6- met hoxy- napht hal ene (&Y riét al | y avail able). Exanple 111 to
2-(6-Di fluoromet hyl -napht hal en-2-yl)-4,4,5,5-tetranet hyl - ,

1,-3, 2] di oxateviehamaaphiiméent-yl)- é&é@mmmdlyl-mlldmebﬂr@@m 2 (M), was prepared
from 2-brono-6 di fl uoronet hyl napht hal ene. Exanple 112 2-|

3-(1, 1- D frHéQmIoceipdihd) M3 leu 80 (NN prepardd Ford2-Brdogi-r-amet hyl - [ 1, 3, 2]

di oxaborol a antRoxynaphthalene.

Example 123
(0 2~(3-Methoxy-naphthalen-1-yl)-4,4,5,5-tetramethyl-[1,3,2]dioxaborolane

The title compound, MS: m/e = 284 (M"), was prepared from 1-bromo-3-methoxy-
naphthalene.

Example 124
2-(4-Fluoro-naphthalen-1-yl)-4,4,5,5-tetramethyl-[ 1,3,2]dioxaborolane

© 153 The title compound, MS: m/e = 272 (M'), was prepared from 1-bromo-4-

fluaronaphalene
Example 125
2-(7-Methoxy-naphthalen-1-y1)-4,4,5,5-tetramethyl-[1,3,2]dioxaborolane

The title compound was prepared from 1-bromo-7-methoxynaphalene. TH-NMR
20 (300MHz, CDCL): § = 8.22 (s, 1H), 8.02 (d, 1H), 7.84 (d, 1H), 7.72 (d, 1H), 7.33 (¢, 1H),
7.16 (s, 1H), 3.94 (s, 3H), 1.42 (s, 12H).

Example 126
2-(6-Methoxy-naphthalen-1-y1)-4,4,5,5-tetramethyl-[ 1,3,2] dioxaborolane

_The title compound was prepared from 1-bromo-6-methoxynaphalene (prepared

according to patent WO 9000164A1). tH-NMR (300MHz, CDCl3): 8 = 8.67 (d, 1H)}, 7.91

Tt
=1




i s The title conpound, M5: me = 286.2 (W, was prepared from|l
-brono-3-(1,1 di fl uoro-ethyl)-5-fluoro-benzene. Exanple 113

2- (5-Di fluoronet hyl -t hi ophen-3-yl)-4, 4,5, 5-tetranet hyl 1§ Ndyethb2r J006

di oxaborol ane The title conpound, M5: nmle = 260.3 (NI'), was prepared from
4-bronmo-2 20 difluoronethyl-thi ophene. Exanple 114

2- (3-tertwhdgytssPhenyl ) -4, 4,5, 5-tetramet hyl -[ 1, 3, 2hcgipsaiier ol ane The
title conpound, Ms: me = 260 (M), was prepared from 2-brono-3-tert-

but yl benzene (prepared according to-Hatent EP 627400). 13 Novenber 2006

\2/\0( g%\/ti?ﬁﬁi}ﬁﬁ?@ﬁ%%%%‘l "[??1’ 43f|(:_xﬂ'g5p E}%g?n‘é'i H§P39¢ 31, b#2 i oxabor ol ane

The title @Bwpound, MS: W = 284.2 (t\1l “), was prepared from

1- br ono- 5- met hoxy- napht hal ene. Exanple 116

2-(7-Di f1 uoronet hyl - napht hal en- 2ggpteda#t, 5, 5- tetrarret hyl - [

1, 3, 2] di oxaborol ane The title conpound, M. W 304 (lvl'), was prepared

from 2-brqg dlf n Ie 117 i 0

2-(7- Et hox‘{/%h%'gﬁfqﬁne h&ﬁﬁg‘{% %MI@RE«E@ ﬁpﬁ 'ﬁ‘r%BO’io}afe 3, 2] di oxabor ol ane The
title conpound, Ms: = 298 V\{ was prepared from 2-brono-7-

et hoxynapﬂhﬁ&ﬂ"e‘f‘l’g‘mﬂ(‘hhﬁl w/e?88 {M"), was prepared from 2-bromo-6-

2- (4- Met hawathyvapinidhadpespardd yocgrdidg éhpRtehtWolbo@meishy! -[ 1, 3, 2] di oxaborol ane i ?
The title compound, Ms: mle = 284 (W, was prepared from 1-brono-4-nmet hoxy-

napht hal ene. Exanple 119 Example 128

2-(5-Methoxy-naphthalen-2-yl}-4,4,5,5-tetramethyl-[1,3,2] dioxaborolane

The title compound, MS: m/e = 284 (M"), was prepared from 2-bromo-5-
10 methoxynaphalene (prepared according to patent WO 0064891A1).

"Example 129
2-(1-Methoxy-naphthalen-2-yl)-4,4,5,5-tetramethyl-{1,3,2]dioxaborolane

The title compound, MS: m/e = 284 (M "), was prepared from 2-bromo-1-

methoxynaphalene.
13 Example 130
2-(2-Fluore-3-trifluoromethyl-phenyl)-4,4,5,5-tetramethyl-[ 1,3,2] dioxaborolane

The title compound, MS: m/e = 290 (M'), was prepared from 3-bromo-2-

fluorobenzotrifluoride (commercially available).
Example 131
 4,4,5,5-Tetramethyl-2-(4-methyl-naphthalen-1-y1)-[1,3,2] dioxaborolane

The title compound, MS: m/e = 268 (M), was prepared from 1-bromo-4-

methylnaphthalene (commercial available).
Example 132

4,4,5,5-Tetramethyl-2-phenanthren-9-yl-[1,3,2]dioxaborolane




2- Acenapht hen-5-yl -4,4,5, 5-tetranmet hyl -[ 1, 3, 2] di oxaborol ane The title
conpound, Ms: mle = 280 (M), was prepared from 5-bronpacenapht hal ene. 20
Exanpl e 120 4, 4,5, 5- Tet ranet hyl - 2- ( 2- net hyl - napht hal en3 Neysmbef 2ab63, 2]

di oxaborol ane The title conpound, Ms: nfe = 286 (M), was prepared from
1- br ono- 2- et hyl - napht hal ene. 13 Novenber 2006 WO 03/097637

PCT/ EPO3A{ipdapdres40- Exanple 121 PCT/EP3/0S15],

- 2-(2- Met hoxy- napht hal en-1-yl)-4,4,5,5-tetranmethyl -[ 1,3,2] dioxaborol ane
The title compound, Ms: W = 284 (\WHZ-was prepared from 1-brono-2-nethoxy-
napht hal ene. Exanple 122 .

2- ( 7- Met hoRUteLamPPRIdENS: 316 T P4 M ) nyaspreperqd fipgy hhompphenanthreneqi oxabor ol ane
The titl e(@aifpeddg avalidble) Ve = 284 (M), was prepared from 2-brono-7-

met hoxynapht hal ene. Exanple 123 io

2- ( 3- Met hoxy- napht hal en- 1-yl) - 4’P§m§pl§1§3‘3t ramet hyl -[ 1, 3, 2] di oxabor ol ane The
title conpound, MS: nfe = 284 (M), was prepared from 1-brono- 3-net hoxy-

napht hal ene. anpl 2 - (4-FlL uor o- papht en-1-yl)-4,4,5 5-tetramnethyl -
[ 1,3,2] éf*éﬁaEgebﬁ‘qg‘F@H' '(éi"’é'?gféf&‘hif‘%ffﬂné\l%v@ﬁ%ﬁﬂglliﬁxiéfjﬁfiff’k’émlé“??2 (M ), was
prepared from 1-brono-4- Fl uoronaphal ene Exanple 125

2- ( 7- Met hdketitteesproporaid WiS: m/g/+ 2584 (415 was preparedrfmihiylflugro4 | 3, 2] di oxabor ol ane

- (ngo}vuz | enggﬁpéamgic\_afaé 5,5,'7,@1(?&Faﬁ§.41r$-ﬁ19d§&%¥2eP{zgﬂ&i{b{ﬁ”ﬁ%ﬁ.g%)ﬂ?g@h%fne-7 I7;F (N(';/R 20
Loy 7 33 St B o ghepis Sesi99% 15 7abvs ary) 1 a0 (5. 12K Exanpi e 126

Example 134
2-(3-Cyclopropyl-phenyl)-4,4,5,5-tetramethyl-[1,3,2) dioxaborolane

10 To asolution of 4,4,5,5-tetramethyl-2-(3-vinyl-phenyl)-[1,3,2|dioxaborolane (300 mg,
1.3 mmol) in toluene (10 ml) were added diethylzinc solution (1.1 N in toluene, 5.22 mi,
5.74 mmol) and diiodomethane (8.7 ml, 33 mmol). The reaction mixture was stirred for
1 hour at room temperature and then refluxed for 3 hours. The reaction mixture was
poured on sat. NH,Cl solution (20 ml) and was extracted with ethyl acetate. The

t5  combined organic layers were washed with brine, dried over MgSQ,, filtered and
concentrated in vacuo to provide 2-(3-cyclopropyl-phenyl)-4,4,5,5-tetramethyl-

 [h3.2]dioxaborolane {69 % yield), TH-NMR (300 MHz, CDCl,): & = 7.12-7.82 (m, 4H),

1.35 (s, 12H), 1.28 (&, 1H), 0.90-0.96 {(m, 2H}, 0.72-0.78 (m, 2H).

Following the general method of example 134 the compounds of examples 135 and 136

20 were prepared.
Example 135
2-(3-Cyclopropyl-4-fluoro-phenyl)-4,4,5,5-tetramethyl-[1,3,2] dioxaborolane

The title compound, MS: m/e = 262(M"), was prepared from 2-(4-fluoro-3-
vinylphenyl)- 4,4,5,5-tetramethyl-[1,3,2|dioxaborolane following the procedure

[2%)
g

described in example 134.
Example 136

2-(3-Cyclopropyl-5-flucro-phenyl)-4,4,5,5-tetramethyl-[ 1,3,2]dioxaborolane




2- (6- Met hoxy- napht hal en-1-yl)-4,4,5,5-tetranethyl -[ 1, 3, 2] di oxabor ol ane The
title conpound was prepared from | -bronop-6-nmet hoxynaphal ene (prepared 23
according to patent WO 9000164A1). 1H NVR (300MHz, CDCH3 NowknbeS200d (d, 1H),
7,91 13 Novenber 2006 WO 03/097637 PCT/ EPO3/05151 -41- (d, LH), 7.82 (d,
1H), 7.73 (d, 1H), 7.43 (t, 1H), 7.10-7.22 (m 1H), 3.92 (s, 3H), 1.42 (s,

12H) . Exappbseiks’ 4,4,5,5-Tetranet hyl - 2- (4- et hyl - paphiiadigan- 2-y! ) - [
1, 3, 2] di oxaborolane 5 The title conpound, M. me = 268 (M), was prepared
from 2-brono-6 met hyl naphal ene(prepaBed according to patent WO 0064891A1).

Exanmple 1 2- (5- Met ho).cy-n |l en-2-yl)-4,4 5 5-tetranethyl- [ 1,3, 2]
di oxabor olzlg‘ﬁé‘t%e C%ngo‘ﬂdt Mé %’Sﬁggﬂh@?“’mr‘wéd@mﬁéﬁ( ro-3{as prepared from

2- br ono- 5 viglphsiyhokéhaphramnhehd-[(.pL Hparbedblae bodhade pocglateent WO 0064891 Al ).
Exanpl e 12Q...ikabd E%FIIQ‘?S‘QIY' napht hal en-2-yl)-4,4,5,5-tetranethyl -[ 1, 3, 2]

di oxaborol ane The title conmpound, Ms: me = 284 (M), was prepared from
2-brono-1- nethoxynaphal ene. 13 gxa e 130
2- (2-Fluoro-3-trifluoronethyl-ph ‘r‘l?gl?-ly, 4,5,5-tetranet hyl - [

1, 3, 21di oxaborol ane The title conpound, Ms: W = 290 (M), was prepared
f r om 3- br GroDipydroinephttiodraer2 doroniciacidr i de (commerci al |y avail abl e). Exanpl e
131 20 ‘

4, 4,5, 5- Tet fohered S0l brémé4:2rastybys-mpapidnd al. R 7knoibl) (Adbm3syR]Mli wxabor ol ane  The

title co ngd, M =268 , repared, fr - br ono- 4-

ot hyl napI NAL A doh iy el bl By Y e gtae 1wl s

4, 4,5, 5- Teveledipt dgyliceathhahrtbutdlith@myblufionl(53@mPoff 1¢iMxdipendt ane 13 Novenber
. 2006

pentane} was added maintaining T < -65 “C, At this temperature stirring was continued

10 for 30 min, then triisopropylborate (17.3 ml, 75 mmol) was added. The reaction mixture
was brought to rtand treated with 3N HCL {100 ml). After 15 min the organic phase was
dried (Na:SO,), evaporated and precipitated with pentane to provide the title compound
(3.83 g, 60 %) as a white solid material. MS: m/e= 173 (M-H).

153 Following the general method of Example 137 the compounds of Examples 138 to

Example 144 were prepared.
Example 138
5-Fluoro-naphthalene-2-boronic acid

The title conipuund was obtained by reaction of 2-bromo-5-fluoro-naphthalene with.
20 tert.-butyllithium solution followed by triisopropylborate and HCL. MS: m/e = 189(M).

Example 139
8-Fluoro-naphthalene-2-boronic acide

The title compound was obtained by reaction of 2-bromo-8-fluoro-naphthalene with

tert.-butyllithium solution followed by triisopropylborate and HCl. MS: m/e = 189(M).
25 Example 140
7-Fluoro-naphthalene-2-boronic acid

The title compound was abtained by reaction of 2-bromo-7-fluoro-naphthalene with
“tert.-butyllithium solution followed by triisopropylborate and HCL. 1H-NMR (3060 MHz,

- DMSO): 6 = 8.35 (s, 1H), 8.22 {br. 5, 2H), 7.82-8.04 (m, 3H), 7.69 (d, 1H), 7.44 (t, 1H).




WO 03/097637 PCT/ EP03/05151 '.. -42 The title conmpound, Ms: mle = 304
(M), was prepared from 9-bronophenant hrene (commercially avail able).
Exanpl e 133 4,4,5,5-Tetranet hyl -2-(5, 6, 7, 8-t et rahydr o4pspnthal govs2- yl ) - [

1, 3,2] dioxaborolane 5 The title conpound, Ms: W = 258.3 (\I1'), was
prepared fromtrifluoro methanesul fonic acid

5, 6, 7, 8- twbomlwdr o- napht hal en-2-yl ester (Han, X ; $tekbdusiE M, Corey,

E. J. J. Am Cher. Soc. 1999, 121, 7600-7605). Exanmple 134

2- (3-Cycl opropyl - phenyl )-4, 4,5, 5-tet#amet hyl -[ 1, 3,2 ]di oxaborol ane to To a
solution of4,4,5, 5-tetranethyl - 2-£3-}/i qgl - phenyl)-[1, 3, 2] di oxabor ol ane (300
my, 1.3 nmol) in toluene (10 m F*W%d*hdded diethyl.zinc solution (1.1 N in
toluene, 5.22 m, 5.74 nmol) and diiodonethane (8.7 nil, 33 mmol). The
reaction mMethew-Ikdihgdrpnpntehalege-2-beropisasidat r oom t enperature and then
refluxed for 3 hours. The reaction m xture was poured on sat. NH4ACI

sol uti on (120 tith Jongodndwas obtxinede b edtitMolihmetiy by R&GbAbE-brdhest , combi ned

organic | %ﬁﬁ(ﬁﬁﬂ?&(ﬁl&ﬁ@ﬁﬂt}%@‘?eggmrtirn—%lltyﬁia[hiiuenqS(RLYt%E fol}{g&%’y filtered and

concentrate

2- ( 3- ¢) FcltBpropgrbopiernd BN HCLMS nde 268 (fMn@ady| - [ 1, 3, 2] di oxaborol ane (69 0/ 6
yield), IHNMIR (300 Mz, CDCl,): 8 = 7.12-7.82 (m 4H), 1.35 (s, 12H),
1.28 (t, IH), 0.90-0.96 (m 2H),EGmpR-1@278 (m 2H). Follow ng the general
nmet hod of exanple 134 the conpounds of exanples 135 and 136 20 were

~ prepar ed. @ﬁi@tlﬁd-i@-ﬁihydm-na hthalene-2-boronic acid
2- (3-Cycl opropyl -4-fl udro-phenyl )-4,4,5 5-tetranethyl -[ 1, 3, 2]

di oxaborol.ane.. The title conpound, N5., W = 262(M), s prepared from
2- (4-f 1 uorgi€ 3tle Gempan ‘%‘u%’hﬂﬂ%ﬁ‘lﬂmg,‘"ﬂ? white splig ‘?’%Eﬁ'é“fHX/fei“[“Oi,og?Em(fﬂi'%Zabor ol ane
f ol | owi ng dithethyhriGedighdrenapithaleles orithb etelrtimtydikbinml eoliBdn el yl136

2- (3- Cy6l qptie =k ? . ot -etramet hyl -[ 1, 3, 2] di oxabor ol ane
13 Noverper SR SRS s sbot aadEL |

Example 143
5,8-Dimethyl-3,4-dihydro-naphthalene-2-boronic acid

The title compound was obtained as a white crystalline material by reaction of 3-bromo-
5,8-dimethyl-1,2-dihydro-naphthalene with tert.-butyllithium solution followed by
13 - triisopropylborate and 3N HCl. MS: m/e= 261 (M+0Ac). -

Example 144
5-Methoxy-3,4-dihydro-naphthalene-2-boronic acid

The title compound was obtained as a white crystalline material by reaction of 3-bromo-
8-methoxy-1,2-dihydro-naphthalene with tert.-butyllithium solution followed by
- 20 triisopropylborate and 3N HCEL MS: m/e= 203 (M-H ).

Example 145
4-Bromo-2-difluoromethyl-1-fluoro-benzene

© 5-Bromo-2-fluorobenzaldehyde (2 g, 9.8 mmol) in CH,Cls (50 ml) was treated at 0 °C
‘with (diethylamino)sulfur trifluoride (2 mi, 14.8 mmol). The reaction mixture was
25 - refluxed overnight and then quenched with saturated solution of NaHCO; . The aqueous
" phase was extracted with ethyl acetate. The combined organic layers were washed with
b rine, dried over MgSO,, filtered and concentrated in vacuo. The residue was

chromatographed over silica gel (hexane-ethyl acetate 99:01) to provide 4-bromo-2-




-43- The title conpound, M5: me = 262(M), was prepared from
2-(5-fluoro-3- vinyl phenyl)- 4,4,5 5-tetranmethyl-[ 1,3, 21di oxabor ol ane
following the procedure described in exanple 134. ExanpiNevehdér 2606

3, 4- Di hydr o- napht hal ene- 2-boroni ¢ acid A sol ution

of 3- br ono- 1, 2- di hydr o- napht hal ene (7.7g, 37 mmol) (Adanczyk, M,; Watt, D
S.; Netzewooimorsdzs |. Org. Chem 1984, 49, 4226-4237) ipgrgpBlokyyl et her (370 nl)
was cooled in a dry ice bath and tert.-butyllithiumsolution (50 M of a
1.5 Msolution in pentane) was addefmaintaining T < -65 It. At this

t enper at ur LI g acont | d for mn, then triisopropylborate
(17.3 nl, cggt?b%%{dw\?\é}‘g@%c}%% '?e([f"rl%gt“ré%@f"?aocﬁﬁ’ *;‘(f’iﬁ]%s 5*%BPought to rt and
treated wi®HHBN HO (100 M ). After 15 nin the organic phase was dried
(Na, SO4), evaporated and precipitated with pentane to provide the title

conmpound  HeBowBi8g G géhbraPmotha@isof Bxattplet 125 thokdrhboRds@f EdnpleMag 1 €= 173 (M H ).

i's Followmng the-.g I net hod of, Exanpl e 137 the conpounds of Exanpl es
138 to Exé?%‘p?f’lé%fﬁﬁ%‘?lesgb‘ﬁée AR Exanpl e 138

5- Fl uor 0- napht hal ene-2-boronic acid The title conpound was obtai ned by
reacti of of 2-brono-5-t| uoro-napkt¥eledde with 20 tert.-butyllithium
solution followed by triisopropylborate and HCI. MS: nle = 189(M).
Exanpl e 139B:@met3uidi alifhaphétindl-eneen- bor oni ¢ aci de The title conpound was
obt ai ned by reaction of 2-brono-8-Fl uoro-naphthal ene with

tert. - but yirekitibiosPosd, Misi R <201 b ﬂmsivmregzﬁixi mpﬁ.g%o?%%&oﬁpd HCl . MS: e

= 189(M )., 25 |, 40 7- Fl uor o- napht hal ene-2-boronrc acid The title
conmpound v(kf ‘%H%ﬁ”ﬁgﬂg%é) reaction of 2-bronp-7-tluoro-naphthalene with
tert: butyllithiumsolution followed by triisopropylborate and HCl. 1H NWVR
(300 MHz, DMSO): 8 = 8.35 (s, 1EampB.122 (br. s, 2H), 7.82-8.04 (m 3H),
7.69 (d, 1H), 7.44 (t, 1H. 13 Novenber 2006 WO 03/097637 PCT/ EP03/ 05151

10 1-Bromo-3-difluoromethyl-benzene

The title compound, MS: mfe = 207.0 (M"), was prepared from 3-bromo-benzaldehyde

(commercially available).
Example 148
4-Bromo-1-chloro-2-(1,1-difluoro-ethyl)-benzene

15, The title compound, MS: m/e = 255.4 (M"), was prepared from 1-(5-bromo-2-chloro-
phenyl)-ethanone (prepared according to patent: DD 236726).

Example 149
1-Bromo-3-difluoromethyl-5-fluorobenzene

The title compound, MS: m/e =272 (M"), was prepared from 3-bromo-5-fluoro-
20 benzaldehyde (prepared according to patent WO 0066556).

Example 150

4-Bromo-2-difluoromethyl-thiophene

- The title compound, MS: m/e = 214.0 (M+H"), was prepared from 4-bromothiophen-2-

carbaldehyde (commercially available).




-44- Exanple 141 7- Met hoxy- 3, 4-di hydr o- napht hal ene-2-boronic acid The
‘title conpound was obtained as a white solid material by reaction of
3- brono- 6- net hoxy-1, 2-di hydr o- napht hal ene with tert. - haNgldnteh?00m sol uti on
followed by 5 triisopropyl borate and 3N HCl. M5: mle= 263 (MQOAC ).
Exanpl e 142 5, 7-D met hyl - 3, 4- di hydr o- napht hal ene- 2-boronic acid The title
conpound wagywpsai ned as a white solid material by rpeaebizagspf 3-brono-6, 8-
di met hyl - 1, 2- di hydr o- napht hal ene with tert.-butyllithium solution foll owed
by 1o triisopropylborate and 3N HCT¥WVs: nfe= 261 (MrOAc ). Exanple 143
5, 8- D net hyl - 3, 4- di hydr o- napht hahgqrrhgﬂezﬁPor onic acid The title conpound was
obtained as a white crystalline naterial by reaction of 3-brono-
5, 8-di net II)-I . %—(g‘i@lhzdro-nap hal ene with tert.-butyllithiumsolution
fol l owed By TPmo-Seilyorypsthyinrphibilence and 3N HO - 1V4S: me= 261 (M+OAC ).
Exanpl e 144 5- Met hoxy- 3, 4-di hydr o- napht hal ene-2-boronic acid The title
conpound wWes tidbeoaipaentl, MS: m/ewt 7158 8v eH{)swaplebared faah ebiaho-By reaction of
3- brono-  &ymebhesNadohdadd adl : ' : butyllithium solution
fol | owed by Bl spg%’?lgﬂﬁfg?{%gﬁ?ﬂﬁgp‘gﬁ%g&g?ﬁémﬁ?%&i e= 203 (MH Exanpl e
145 4-Brono-2-di fluoronethyl- |-fl Por 0- benzene
5- Br ono: 2- f | uor obenzal dehyde (2 §¥™dhmol) in CH2Cl2 (50 m) was treated
at 0 C with (diethylam no)sulfur trifluoride (2 nil, 14.8 nmol). The
reacti on ri3eued-(hdglithmro-ehyllgkBeprobenzeieght and t hen quenched with saturated
solution of NaHCO3 The aqueous phase was extracted with ethyl acetate. The
. cogbi ned dihgtitd c@)n‘!p&Mﬁh@Jsmpz_e}?]dlm&hB-_(Bdﬂﬁoﬁ]h-S—fnlﬁli'nﬁﬁenﬂf-&ﬁﬁoﬁélhQ](’;I[_ MySO4, }‘i | ter efl
and concent,r, n : e residue was chronat ographed over silica ge
(hexane- etﬁwﬁ E@g@h&t%ggﬁﬁﬂt(é 160-dvil 11211’6'(16%1[2)’1-98& A --- 13
Novenber 2006 ° .
: Example 153

1t 1-(3-Bromo-5-fluoro-phenyl)-ethanone

To a solution of 1-(3-bromo-5-fluoro-phenyl) -ethanol (2.9 ¢, 13.2 mmol) in methylene
chtoride (150 ml) was added at room temperature pyridinium dichromate {(3.98 g). The
reaction mixture was stirred for 4 hours at room temperature and the solvent was
removed in the presence of silica gel. The crude product was purified by chromatography
13 over silica gel to provide 1-(3-bromo-5-fluoro-phenyl)-ethanone (1.39 g, 45 %) as a light
yellow solid, MS: m/e = 216.1 (M").
Example 154

1-{3-Bromo-5-fluore-phenyl)-ethanol

To a solution of 3-bromo-5-fluorobenzaldehyde (6.0 g, 29.6 mmol, prepared according
20 to patent WO 0066556) in THE (100 ml) was added dropwise at 0 °C
-n'lethylmagnesiumchloride (3N in THF, 12 ml). The reaction mixture was stirred for 3

hours at room temperature and then sat. NH,Cl solution was added. The aqueous phase

was extracted twice with ethyl acetate. The combined organic layers were washed with

water, dried over MgSO,, filtered and the solvent was removed in vacuo. The crude

1
=l

product was purified by chromatography over silica gel to yield 1-(3-bromo-5-fluoro-
phenyl}-ethanol (2.9 g, 45 %), TH-NMR (300MHz, CDCL): & = 7.31 (s, 1H), 7.14 {d,
1H), 7.04 (d, 1H), 4.82-4.94 (m, 1H), 1.51 (d, 3H).




WO 03/ 097637 PCT/ EP03/ 05151 -45- difluoronethyl-1-fl uoro-benzene (1.55 T,
70 %9 as a colorless oil, M5 me = 226.0 (MtH ). Follow ng the general
net hod of Exanple 145 the conpounds of Exanpl es 146 t o 13Eoeenee2dds2, 157
and 159, were prepared. 3 Exanple 146

1-Bronmo-3- (1, 1-di fluoro-ethyl)-benzene The title conmpound, Ms: W = 221.0
(n1"), weeepmepared from 3-bronoacet ophenone (comm@hrgp@alby avail able).
Exanple 147 it) 1-Brono-3-difluoronethyl-benzene The title conpound, NS
W = 207.0 (iM), was prepared front®-brono-benzal dehyde (comercially
avai |l abl e). Exanple 148 4-Brono; I- Ell ro-2-(1,1-difluoro-ethyl)-benzene
15 The title conpound, MsS: W = ? was prepared from

1- (5- brono-2-chl oro phenyl)-et hanone (prepared according to patent: DD
236726) . ‘Examprlerhoan2-dilspigmstdylsheatent uor omet hyl - 5-f 1 uorob en zone The title
conpound, Ms: W = 272 (M ), was prepared from 3-brono-5-fluoro- 20

genzal gegyr@ea sploriepefiNeN Oa 50y, 816 Agnd )an mﬁlequ\mn@pﬁ@ééﬁamdﬁmnpl e %ig 04-
rono- | t =
(MH ) \NB‘I‘:&L MeéPgFrE Q%(\]Lse%haegp ﬁnﬂ?f‘h"m 3hdeﬁnuO B}éel“gérﬂ b (ﬁtgﬁmsr cially

avai | abf e)mmtlé P vaaddet dranpyig sy mgzmmty m@irddaaoadroﬁmsm in8Br Exanple 151
2- br omo- 660 1d. IThai@ixtu@éds Btk dadst i 826m temperature and then poured on ice-

water. The aqueous phase was extraction with CHaCls. The combined organic layers were
dried over MgSO,, the solvent was removed under reduced pressure to provide 4-bromo-

1-chloro-2-difluoromethyl-benzene (64 %), MS: m/e = 242.0 (M+1).

C 10 . Example 156
. 4-Chloro-3-difluoromethyl-phenylamine

To a suspension of iron powder (16 g) in acetic acid (95 ml) was added 1-chloro-2-
diftuoromethyl-4-nitro-benzene (5.1 ¢, 15 mmol) and the reaction mixture was heated to
115 °C for 15 minutes. The mixture was filtered and the residue was washed with acetic

15 acide and CH,Cl,. Evaporation of the solvent gave the crude product. It was further
purified by chromatography over silica gel to give 4-chloro-3-difluoromethyl-
phenylamine (76 %), MS: m/e = 177.1 (A[").

Example 157
1-Chlore-2-diflucromethyl-4-nitro-benzene

20 The title compound, MS: m/fe = 207.0 (M "), was prepared from 2-chloro-5-

nitrabenzaldehyde following the pracedure described in example 145.

Example 158
1-Bromo-5-methoxy-naphthalene
A suspension of 1-bromo-5-hydroxy-naphthalene (1.56 g, 7.0 mmol, prepared according
33 to pzltent WO0146181), KyCO; (1.45 g, 10.5 mmol), tetrabutylammonium chloride (15
- myg, 0.05 mmol) and dimethyl sulfate (1.32 ml, 10.5 mmol) in MeCN was refluxed for 1
hour. After the addition of water, the aqueous phase was extracted three times with
CH:Cls. The combined organic layers were washed with water, dried over MgSQ,, filtered
and the solvent was removed under reduced to provide 1-bromo-5-methoxy-
30 naphthalene (1.05 g, 64 %) as a white solid, MS; m/e = 236 (M*).




The title conmpound, MS: me = 258 (MtH ), was prepared from 2- br ono- 6-
car bal dehyde- napht hal ene (prepared accordi ng to patent W) 9833778).

Exanpl e 152 1-B rono-3-(1, 1-di fl uoro-ethyl)-5-fl uoro- baprensncEheodsi t| e
conpound was prepared from 1-(3-brono-5-fluoro-phenyl)-ethanone. 1H NWR
(300MHz, CDCl,): 8 =7.44 (s, | H, 7.31 (d, 1H), 7.16 (d, IH), 1.90 (t,
3H). Exawpba91d38 | n 1-(3-Brono-5-fl uoro-phenyl) - et bap@pRodi® @ sol ution of
1- (3- br ono- 5- f | uor o- phenyl ) - et hanol %2. 9 g, 13.2 mol) in methyl ene
chloride (150 ml) was added at roontt%nperature pyridini um di chromate (3.98
g). The reaction mxture was stirred for 4 hours at roomtenperature and
the solvent was renoved in the presence of silica gel. The crude product
was purified by chromatography E&mpleis9silica gel to provide

1- (13- br omy-RrombliBokdiemi-haghtdigpone (1.39 g, 45% as a light yellow
~solid, Ms hrﬂ.eI = 216. M&M%" Exarrpl e 154

1- (3- Br ono- Sf'fT‘iﬁ’B}PBE"ﬁ% Ve = hE ot warareprediram 7-bpmer2- naphthalene-
3- br ono s 5-chdbvidehptecinlialicahyjttecefde Gesgribe@.cfa laz, prepared according 20 to
pat ent WD 0066556). in THE (100 nil) was added dropwi se at 0 C
met hyl magnesi unchloride (3N in THF, 12 m). The reaction m xture was
stirred for 3 hours at room tefserplt e and then sat. NHACQ sol ution was
added. The-]ﬁqmequ,sapﬂhﬁ}s&-cay@ﬁie@@gract ed twice with ethyl acetate. The

R TN G oR ph SR Al S RN
- chr omatiogrengley (soscedingtolAl & Mageko 4nd Ly vedral Sinthesis,1poIsspwith uor o-

70" ey e il e g oy~ 1 o erer
2006 WD (FEPgbtPaaridodTramn sy ppithtene gqbal gehydetuantitatve yisldBS: mpe = | _,
- chl or o- 2284 fNryor omet hyl - benzene To a sol ution of NaN®2 0.59 g, 8.6 mmol)
in sulfuric acid (6 m) and ace“f&a%&'e?m” m)

15 7-Bromo-naphthalene-2-yl-methanol
To a solution of 7-bromo-naphthalene-2-carboxylic acid methyl ester (1.4 g, 5.3 mmol,
prepared according to patent EP 483667 A2) in THF (50 ml) was added DIBAL-H (15.8
ml, 1M solution in THF) and the reaction mixture was stirred for 1 hour. After workup,
7-bromo-naphthalene-2-yl-methanol was ontained in quantitative yield, MS: m/e = 236
m (MY
Example 162
2-Bromo-7-ethoxynaphthalene
To a solution of 7-bromo-naphth-2-ol (1.0 g, 4.5 mmol, prepared according to patent
WO 0146187 Al) in acetonitrile (10 ml) was added diethyl sulfate (1.04 g, 6.7 mmol),
%5 Ki€Os: (0.92 g) and tetrabutylammonium bromide (10 mg). The reaction mixture was
refluxed for 1 hour, poured on water and extracted with CH,Cls. The combined organic
tayers were dried over MgSO,, filtered and the solvent was removed under reduced

ptessure to provide 2-bromo-7-ethoxynaphthalene (89 %), MS: m/e =252 (M*).

i Example 163
2-Bromo-7-methoxynaphthalene :
The title compound, MS: m/e =236(M"), was prepared from 7-bromo-naphth-2-ot and

dimethylsulfate following the procedure described in example 162.

v
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was added portionw se under cooling 4-diloro-3-difluoronethyl-phenyl am ne
(1.5 g, 84 : mol). This m xture was added dropwi se to a vigorously
stirred solution of CuBr in HBr at 0 C. The m xture was 13tNokémskr bods 45 M n
at roomtenperature and then poured on ice- water. The aqueous phase was
extraction wth CH2Cl 2. The conbi ned organic |ayers were dried over MgSHA,
t he sol veWD 0q@93637 enoved under reduced pressure to pregdiededspr ono-
1-chl oro-2-di fluoromet hyl -benzene (64' %), MS. me= 242.0 (M+l). Exanple
156 4-Chloro-3-d ifluoronethyl - pheﬁ?? am ne To a suspension of iron powder
(16 g) in ﬂ‘&ﬁkiej{’@d d (95 m) was added 1-chl oro-2-
di fl uoronet hyl-4-nitro-benzene (5.1 g, 15 mpl) and the reaction m xture
was heat ed-Bmopmethosyot-triflugomithylttenzendThe ni xture was filtered and the
resi due waFhewals Bigbothd, MRGRI B4ins) Ak fiep ANt R Gk Aoy B apor ati on of the
sol vent 9y, Ithe r de.,grtoguct. | t %s further purified by chromatography
over sili carﬁbé’fmfe YU.’%‘ QOIS b Brogfr e desrrdR inspamplpliény | ani ne (76 %, MS:
W = 177.1 (h 1'). Exanple 157 1-Chloro-2-d ifl uo
romet hyl - 4-nitro-benzene 20 The té\,tlrlnﬁe? npound, MS: me = 207.0 (W, was
prepared from 2-chl oro-5- nitrobenzal defiyde foll owi ng the procedure
descri bed 3Progezfiiyoso-naphthalems anpl e 158  1- Br ono- 5- net hoxy- napht hal ene A
suspeg_si onl‘dzhfsollntibrr Mg—&h&mdgdfﬁm,rlk)@@f&f( g;ali%ﬁ:nt?i (ﬁ%@ﬁ@n Qzlm0|7-50 mTF' , Pprepared
according . t o _pat ent Do . g, .5 mmuol),
et r abut o1 AR ARt (AL Sy T Bt ot B SARO S Ul fat e (1. 32
o, 10.18 remSi)mingl) WediNethawyethade ( Lixaltlovieos petiodehd 88 minAh it hbdra addi tion of

swater, the.Rasesys: (VRS t . i i t CH2Cl 2. The

~.conbi ned organi g _ﬁlete}?g%”y@zﬁz%'s{igﬁhﬁﬁtlﬁm\ﬁgﬁ De'%tﬁﬁlr%i(%&dn l(lil)‘\fgrad %804, filtered
“and the sd‘l”ggﬁt""%ﬁ? “f“‘éﬁﬁ@gﬁ”f‘f"n‘lﬁ?ﬁ Widchrd € selenpresvéreredutislenno- 5- et hoxy 3u
napht hal eneducdd préssurg) Chipdbelieng (126mB widbdiled a8 @the foactBmid@ was 236 (W. 13

Novenber  2008ea R AHhIRT B2 hikie T L ERORe R ER e 1hia WX ATRLG, 159
: 5 methylene chloride and washed with NaHCOj. The organic phase was dried over MgS0,,

filtered and reduced to give the crude product. Chromatography on silica gel (hexane)
afforded 721 mg (59 %) of the product as a brown oil. MS; m/e = 242 M%) .

Example 166
2 8-Amino-2-bromo-naphthalene
To a suspension of iron powder (1.66¢) in 25 ml water and 25% HCL (1.7 ml) was added
2-bromo-8-nitro-naphthalene (2.15 g, 8.5 mmol} and the reaction mixture was refluxed
for 2 hours. The aqueous phase was extracted with ethyl acetate to give the crude
product. Chromatography on silica gel (hexane/ethy! acetate 1/9 to 2/3) afforded 1.17 g
25 {62 %) of the product as brawn oil. MS: m/e = 222.2 (M").

Example 167
2-Bromo-8-nitro-naphthalene .
A solution of 2-bromonaphthalene (11.4 g, 55mmol) in nitric acide (40 ml) and acetic
30 acide (40 ml) was heated to 60 °C for 2 hours and then poured on ice. The mixture was
filtered and a yellow solid was obtained. The mixture of mono-nitrated products was
separated by chromatography on silica gel (hexane:toluene 95:5) to give 2.15g (15 %) of
the title product as yellow solid, MS: m/e = 251 (M*).

B _ Example 168
2-Bromo-35-fluoro-naphthalene




2- brono- 7-di f I uor onet hyl - napht hal ene The title conpound, M5: me = 256
(M), was prepared from 7-brono-2- naphthal ene- : carbal dehyde foll ow ng

the procedure described in exanple 145. Exanple 160 7-1BmNop@Ember 2006

napht hal ene- car bal dehyde To a sol ution of 7-bronb-naphthal ene-2-yl)

met hanol (1.37 g, 5.8 mmol) in CH2CI2 was | n reacted (according to A J.
Mancuso aw@om97@&ner n, Synthesis, 1981, 165) with oxyelybslteri de (0.55 m,
6 mol), DVMBO (0.9 m, 13 mmol) and NEt3 (0.73 m, 29 mol) to provide

7- brono- 2- napht hal ene- car bal dehyde'f‘h‘uanti tative yield), M5 nme = 234
(M) . Examlgind , f1BhLA thal ene-2-yl et hanol To a sol ution of

7- br ono- naph&tﬁlaI&(Jé‘npt%)gl gd (%SrB@oxyi ?gﬂgc‘ib ?ﬁﬁg?rﬁﬁrg%gtag’ no?ifgrﬁm& 5.3 mol ,
prepared a¥€ F"r‘?goPB'"&QF&P&W“‘EWMBW“P@)UPIEMSFHE (50 m) was added DI BAL-H

~(15.8 nil, 1 Msolution in THF) and the reaction m xture was stirred for 1
hour. After workup, 7-Brono- ng\gh}tpgl@;ne- 2-yl -met hanol was ontained in

quantitative yield, Ms: me = g (MF) Exanple 162

2- Br onpn57-eAnweyriapinemapheinendo a sol uti on of 7-brono-naphth-2-ol (1.0g, 4.5

nol, . pr epre@ite @R, BE: LR P36 ARt .\ WAL in acetonitrile (10 m)
was added qhﬁ%ﬂ%/l sul fate (1.04“,’ fé“y\?’eﬁ%ﬁg@z?? c°(0.92 g) and

t et rabut yl'8 54 'B}"Blﬁit'tfé’“mfb'mrﬁg‘ﬁcr*beﬁh@m@a t#fn m xture was refluxed for |
hour, poured on water and extracted with CH2Cl 2. The conbi ned organic

| ayers were dried over MgS04, filtered and the sol vent was renoved under
reduced pressure to provide 2-Dbrono-7-ethoxynaphthal ene (89 %, M5 W =
252 (W 30 Exanple 163 2- Br omd=#eR 0 hoxynapht hal ene The title conpound,
VE: nile 23BRvfno-5)nitrevasphptaepar ed from 7- br ono- napht h-2-ol and di net hyl sul f

03 b0 vedy RHRRARHRES T S1ed9300 DR L SEAR L1t mapituleo0Er 2006 VO

following the procedure described in example 167.

Example 171

2-Bromo-7-fluoronaphthalene

The title compound, MS: m/e =224 (M"), was prepared from 7-amino-2-bromo-

3 naphthalene following the procedure described in example 165.
Example 172

7-Amino-2-bromo-naphthalene

The title compound was prepared from 2-bromo-7-nitro-naphthalene following the

- procedure described in example 166. 1H-NMR (300 MHz, CDCL): § = 7.72 {s, 1H), 7.61
20 {d, 1H), 7.54 {d, 1H), 7.27 (d, 1H), 6.93 (d, 1H), 6.86 (s, LH), 3.90 (br. s, 2H).

Example 173
2-Bromo-7-nitro-naphthalene

To a solution of NaNOa (1.1 g, 2dmmol} in sulfuric acid (8.4 ml) was added at 0 °C acetic
acid (8.9 ml) and 7-amino-2-nitro-naphthalene (2.1 g, 11 mmol). This solution was
added to a suspension of CuBr (2.5 g, 39mmol) in conc. HBr (16 ml) at 0 °C and the

jav
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- mixture was stirred for 1 hour. The mixture was poured on ice and the aqueous phase

was extracted with methylene chloride. The crude product was purified by




-49- Exanple 164 1-Bro no-3-nethoxy-5-tri fluoronethyl -benzene The title
conpound, Ms: nmle = 254(M ), was prepared from 5-net hoxy- 3-
(trifluoronethyl) -aniline follow ng the procedure desdaBsiNaeghien2@sanpl e
155. Exanple 165 2-Bronp-8-fl uoro-naphthal ene To a sol ution of

BF, -etherate (0.86 m, 1.25 Min THF, 6.5 mmol) in 12 m di nmet hoxyet hane
was addedwasx3C a sol uti on of 8-am no-2-brono- naphichapsngas( 1. 20 wg,5. 4
nmol ) in di net hoxyethane (12 m) over a periode of 35 mn. After 1 hour a
solution of tert-butyl nitrite (0.62°, 5.4 ninpl) in dlnethoxyethane (24

m d..f dth
) e St DS R B S BB s

added and Mk reaction mixture was refluxed for 50 mn and the nixture was
concentrated. The solid was diluted in is methylene chloride and washed

w th NaHCO3. The organi c phase weamplilgdl over MgSO4, filtered and reduced
to give the crude product. Chromatography on silica gel (hexane) afforded

721 ny (59,@%mgﬁqﬁ@§n§mqugg as a brown oil. M5 me = 242 (M). Exanple
166 m 8- Ami no-2-bro naphthalene To a suspension of iron powder (1.668)

in 25 m water andfggw HCL &% %ﬁ added 2-brono- 8- nitro-napht hal ene
(2.15- ° & WHEAKO i H‘é‘ﬂ‘fdhe Xeies 0hmY e PMitem) or 2 hours. The
aqueous phadregenatsd ext P/&at BICi2hoat fler wekuptel figifigitvebt he crude product .

Ch to o ) % Lmacet ,_nllg i / 3) afforded
179 23" g%‘?*‘ SEPE 1 DR 2P KBRS R i D8R B )

Exanpl e 16 e, o np- 8- n |tro napht hal ene A sol ution of 2-brononaphthal ene
(I 1.4g9, S5mmmol) in nitric acide (40 m) and acetic 30 acide (40 nil) was
heated to 60 C for 2 hours and tkwempldors ed on ice. The m xture was
filtered and a yell ow solid was obtained. The m xture of nono-nitrated

product; Wairoms8FRbAL LA ANnedAE OMat ogr aphy on silica gel (hexane:tol uene
95:5) to give 2.15 g (15 % of the title product as yellow solid, Ms: nie

=251 (M )l"'n a suspension of methyl(triphenyl)-phosphonium bromide (15.5 g, 43 mmol) in THF
- (60 ml) were added at-78 °C BuLi (27 ml, 1.6 M in hexane, 43.2 mmol) and 5-bromo-
2-fluoro-benzaldehyde (877mg, 43 mmol). The reaction mixture was stirred 18 hours at
r.t: After work-up and purification by chromatography (hexane/ethyl acetate 9/1 to 4/1)
15 5.7:g (28.5 mmol, 72 %) of the title compound were obtained, 1H-NMR (300 MHz,
CDCl3): 8 = 7.62 (dd, 1H), 7.26-7.36 (m, 1H), 6.93 (t, 1H), 6.79 (dd, 1H), 5.82 (d, 1H),
542 (d, 1H).

Example 178
5-Bromo-1-fluoro-3-vinylbenzene

21 The title compound, MS: m/e = 200(M"), was prepared from 5-bromo-3-
fluorobenzaldehyde following the procedure described in example 175.

Example 177

3-Bromo-6-methoxy-1,2-dihydro-naphthalene

. ‘Following the Adamczyk-Netzel protocol (Adamczyk, M.; Watt, D. S.; Netzel, D. A. J.
-Org. Chemn. 1984, 49, 4226-4237), the title compound was obtained as a colorless oil by

i
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reaction of 7-methoxy-1-tetralone first with bromine, then with sodium borohydride and

"ﬁnuliy with p-toluenesulfonic acid. '"H-Nmr (250 MHz, CDCIy): § = 2.76 and 2.86 each:




35 Exanple 168 2-B rono-5-fl uo ro-naphthal ene 13 Novenber 2006 WO

03/ 097637 PCT/ EP03/05151 -50- The title conpound, M5 me = 224 (M), was
prepared from 5-am no-2-brono- napht hal ene fol | owi ng t hes Naveses 2065
described in exanple 165. Exanple 169 5 5-Am no-2-brono-napht hal ene The
title conpound, Ms: W = 222 (t\1" ), was prepared from 2-brono-5-nitro-
napht hal ewe of/ghésow ng t he procedure described in exqsmi,@egggﬁ,l Exanpl e 170
2- Brono- 5-ni tro-napht hal ene to The title conpound, M5 W = 251 (M), was
prepared from 2-brono- napht hal ene fOFT owi ng the procedure descrl bed in

le 16{n Loc 74 The, t d,
oL e ooy sl M5 e
fol | owi ng thé p‘FB’Eé@u? Ef’p@e‘é'bpﬂﬁgaf )i 70dscd r3He, 116 8romER ANl e 172

7- Am no- 2- br ono- napht hal ene The title conpound was prepared from

2- hr ono- 7- Fillowiag Haghtelvhinethed &fddopé 179, thd@mppPiie oot pRESE td 138d i N exanpl e
166. 1 I—I-NM%%@&QA\/I—E, CDCI3): S=7.72 (s, 1H), 7.61 20

(d,..iH,7.54(d, 1H), 7. 27(d, I H), 6.93(d, I H), 6. 86(s, | H), 3. 96(br.s, 2H). Exanpl e
173 2-Brono-7-nitro-naphthal ene To a solution of NaNO2 (1.1 g, 24mmmol) in
sulfuric¢ acid (8.4 nil) was added™4ms i@ acetic acid (8.9 nil) and

7- ani no- 2- hbtore-Gkdintethgl- ERdihgdohaghthaldne mol ) . This sol uti on was 25 added to

a SUSpenS"ﬂ‘Qt@lgwgd%{z?c(%as%bﬁmeci;%m_i’fﬂm)lexsmltbyre.!ct\ﬁél 0?56&)]1 668;[[15)5]) at 0 Cand the

m xture was stir ure ice and the
aqueous pHaEHone S beypripa gadatn bireliydridstang beviesnenulforic dél. Mbhe/eepBide product was

purified byt).

10 Example 179
3-Bromo-5,8-dimethyl-1,2-dihydro-naphthalene
The title compound was obtained as a colorless oil by reaction of 5,8-dimethyl-1-
tetratone with bromine, sodium borohydride and p-toluenesulfonic acid. MS: m/e= 236
(M").

15 Example 180
3-Bromo-8-methoxy-1,2-dihydro-naphthalene
The title compound was obtained as a colorless oil by reaction of 5-methoky—1-tetraione
with bromine, sodium borohydride and p-toluenesulfonic acid. 'H-Nmr {250 MHz,
CDCly): § = 2.74 and 2.94 each: (mc, 2H, CHa), 3.82 (s, 3H, OCHj), 6.62 (d, ] = 8 Hz,

20 1H, arom-H), 6.75 (s, 1H, CH=CBr), 6.76 (d, | = 8 Hz, 1H, arom-H), 7.11 (t, ] = 8Hz,
1H, arom-H).




13 Novenber 2006 WD 03/097637 PCT/ EPO3/ 05151 -51- chronat ography to give
1.9 g (7.4 mol, 51 %9 of the title conmpound, Ms: me = 251.2 (h'l Exanple
174 7- Ami no- 2- ni tro- napht hal ene A suspensi on of 2, 7- di ndtNogemizgpiodsal ene in
et hyl acetate (400m ) and DV (4 m) was hydrogenated over P/C at 50 C for
2 hours. After work-up and purification by chromatography 2.1 g (11.2
nmof , 24, W onderdshe title conpound, MsS: nfe = 251(M pc@pospfbf ai ned. Exanpl e
175 to 4-Brono-I|-fluoro-2-vinyl benzene To a suspensi on of

met hyl (tri phenyl) - phosphoni um brom dé (15.5 g, 43 mmol) in THE (60 n$)
were added at-78 C BuLi (27 nil ’E in hexane, 43.2 mmol) and 5-brono-
2-f 1l uoro-benzal dehyde (877ng, 43 Rttt F’ . The reaction mxture was stirred 18

hours at r.t: After wor anq purjfication by chronatography

(hexane/ et hyl acetate 9/%—?@:—%&%’5 mmol, 72 %) of the title
conmpound were obtained, IHNW (300 MHz, CDCl 3): S = 7.62 (dd, I'H,
7.26-7.36 (HAM | jgredgng3 (t, IH), 6.79 (dd, 1H), ®g8dl¢d, IH), 5.42 (d,

| H). Exanple 176 5-Bronp- |-fluoro-3-vinylbenzene zu The title conpound,
M. mfe = 200(M ), was prepared frong-brasmg- fobmgr obsomal dehyde

follow ng the procedure described in exanple 175. Exanple 177 3-B ro no-6-
m e thoxy-1, 2-di hydro- napht hal ene Fol |l ow ng the Adantzyk- Netzel protocol
(Adantzyk, M; Watt, D. S.; Netzel, D. AJ. 25 Os. Chem 1984,

. 49, 4226- 4237%) , th@,pglyngloefogﬁnppund was sobt ai Egd as gocol ord,gss oil by
reaction of 7-nethoxy- I-tetral one first wwth bronmine, then with sodi um

B0 8 2 Th kYRl 15 NdiRnber B006 Wb o3 08des7
PCT/ EPO3/ 05]5:5? Sta-Rx 1500 6 6 6 30
4. Microcrystalline Cellulose 30 30 30 150
5. Magnesium Stearate 1 1 1 1
Total 167 167 167 831

Manufacturing Procedure

1. Mixitems 1,2, 3 and 4 and granulate with purified water,
2. Dry the granulation at 50 °C.

3. Pass the granulation through suitable milling equipment.
4

Add item 5 and mix for three minutes; compress on a suitable press.




-52- (nc, 2H, CH), 3.76 (s, OCH3), 6.54 (d, | =3 Hz, 1H, aromH), 6.68
(dd, j = 8 Hz, J =3 Hz, 1H aromH), 6.75 (s, .1H CH=CBr), 7.00 (d, j =
8Hz, I H aromH). Follow ng the general nethod of ExanpglNevénber 20dse
conmpounds of Exanples 178 to 180 were prepared. Exanple 178

3- Brono- 6, 8-di net hyl - 1, 2- di hydr o- napht hal ene The title conpound was

obt ai ned weoawent orl ess oil by reaction of 5, 7-di rretﬂ@y)EP&mslrsptral one with
brom ne, sodi um borohydri de and p-tol uenesul fonic acid. Ms: nle= 236 (M).
10 Exanple 179 3-Brono- 5, 8- di met hyl=>4; 2 di hydr o- napht hal ene The title
conpound was obtai ned as a col or%ess by reaction of 5,8-dinethyl-I
tetralone with bromne, sodiumb ’fgﬁ’;lf |de and p-tol-uenesul fonic acid. Ms:
me= 236 (Me). Exanple 180 3-Brono-8-nethoxy-1, 2-di hydro- napht hal ene The
title conpound was obt ai ned ag%ﬂ&@léﬂl% oil by reaction of

5- met hoxy- |z r{)etralrgpegcfn}gn th brom ne dll um bor ohydr| de and

p-tol uenesul f oni ¢ &ci H Nnr (25 5 =2.74 and 2. 94 each:
(nmc, 2H, CH,), 3.82 (s, 3H, OCH1) ”@?&562 @ﬁﬂf’jl”ﬁmSHz 20 5D0rhf aromH) 6. 75
(s, I H CH=CBr), 6.76 (d, J 8Hz, I H arumH, 7.11 (t, J 8Hz, | H,

aromH) .5 1B Mowertrbef fR00B 1 WO 03/ 097637 BET/ EPORD05151 58 Exarrpl e A Tabl et
Formul ation (Wt Granulation) Itemlngredients ma/tablet 5 ng 25 ng 100ngy
500my 1. ZLdtgdemmtlacafse fornmula 1 5 251580G2900 234glact ose. Anhydrous DTG 125
105 30 150

3. Corn Starch 25 35 40 70
4, Tale 10 15 10 25
5. Mag‘-nesium Stearate 1 2 2 5
1o Total 200 200 300 600

Manufacturing Procedure

1 Mix items 1, 2, and 3 in a suitable mixer for 30 minutes.
2. Additems 4 and 5 and mix for 3 minutes.
3. Fill into a suitable capsule.
15 4. Additem 5 and mix for three minutes; compress on a suitable press.




3. Sta-Rx 1500 6 6 6 30 4. Mcrocrystalline Cellulose 30:30 30 150 5. :
Magnesium Stearate 1 1 1 1 Total 167 167 167 831 Manufacturing Procedure |
Mx itenms 1, 2, 3 and 4 and granulate with purified wati@MNoveribe? 20dr y t he
granulation at 50 C. 3. Pass the granulation through suitable mlling

equi pnent. 4. Add item5 and mx for three m nutes; conpress on a suitable
press. 13 Novenber 2006 WO 03/097637 PCT/ EP03/05151 -54- Exanple B
Capsul e Formul ation Item Ingredients ng/capsule 5 ng 25ng 100ng 500ny 5 1.
Compound of formula 1 5 25 100 500 2. Hydrous Lactose 159 123 148 --- 3.
Corn Starch 25 35 40 70 4. Talc 10 15 10 25 5. Magnesium Stearate 1 2 2 5
in Total 200 200 300 600 Manufacturisg Procedure | Mx itens 1, 2, and 3
in a suitable mxer for 30 mnutes. 2. Add itenms 4 and 5 and mx for 3
mnutes. 3. Fill into a suitable cgggg%e. i5 4. Add item5 and mx for
three m nutes; conpress on a suita ress. 13 Novenber 2006 -55 Cairas

1. Compounds, of. f of M4l & formula
N@N R):_:‘N NQ'N
AT~ A or R B

A
NN
b

wherein

Ajs

¥ rR* g

)l

o

mvf% o

£, h),

R1B
R‘l9 5

por K X);and

" Ris hydrogen or C,-C, alkeyl;




RIB N wherein AsRP ' RS RRRAPR7RR RPP

N RRN NON Al N~ A or
\ R Ruisl \ RRPRIORs Sa), b), ¢)d, R\N771 (\ |1, € ,)
g . h) Rt )) or p7 k); and Rzs hydrogen or O C7 al kglNovddbdNoamsnber 2006
-56 and pharnaceutically acceptable add addition salts thereof 2.

and

Conpounds according to claim1, wherein Ais the group Ra~ R a)
wherein R -R are independently fromeach other hydrogen, hal ogen, CF3,

CUF2, C(CH3)Fv C3-C6-cydoal kyl, C -C7-al koxy, d-C -al kyl, OCFs orphenyl.
3. Conpounds according to claim1l, wherein Ais the group )

-56-

and pharmaceutically acceptable acid addition salts thereof.

2, Compounds according to claim 1, wherein A is the group

and wherein

R’ —R" are independently from each other hydrogen, hilogea, CFs, CHE,
- C(CH3)Es, CG-Co-eycloalkyl, Cy=Cr-alkoxy, C;-Cr-alkyl, OCF; or phenyl.

3. Compounds according to claim 1, wherein A is the group
o

and wherein

R’ -R" are independently from each other hydrogen, halogen, Ci-Cy-alkyl, C1-Cr
alkoxy or CHE,.

-+ 4. Compounds according to claim 1, wherein A is the group

wherein




R6 R R7 Re Ra Ro b) andwherein Rs-W are independently from each ot her
hydr ogen, hal ogen, CICr-aiyl, CC7- ailwky or Q 4. Conpounds according to
claimi1, wherein Ais the group R RM R R14 R8 R s 18Novehfesr @006 13
Novenber 2006 -57 R' - R16 are independently from each other hydrogen,

hal ogen, Cl1-Cr a&oxy or O -C? alkyl. 5. Conmpouhds according to claiml,
wherein Ais the group S ~  d) 6. Conpounds according to claim1, wherein
Ais the group 7. Conpounds according to claim1l1l, wherein Ais the group
" R wherein W is hydrogen or CHF2. 8. Conpounds according to claim]1,
wherein Ais the group B) 9. Conpounds according to claim1, wherein Ais
the group .57 :

R" - R' are independently from each other hydrogen, halogen, C;-C; alkoxy or
-Gy alkyl

5. Compounds according to claim 1, wherein A is the group
3 : d).
6. Compounds according to claim 1, wherein A is the group

Q-

e).

7. Compounds according to claim 1, wherein A is the group

127

H\@/

f)

wherein
RY is hydrogen or CHFs.

- 8. Compounds according to dlaim 1, wherein A is the group

g).
9. Compounds according to claim 1, wherein A is the group

h),




h), 13 Novenber 2006 -58 10. Conpounds according to claim1, wherein Ais
the group c¢ i) 11. Conpounds according to claim1l, wherein Ais the group
7 .12. Conpounds according to claim1l, wherein A is thHeéNveupr®iegs R R20
k), Wierein R18--R- are independently from each other hydrogen, C=-C, alkyl
or C-C, anmv. 13. Conmpounds in accordance with claim2, wherein the
conpounds are

5- (3-chl or 04-fl uoro- pheny4) - 3-(2-met hyl -i m daz01- | -yl - net hyl ) - pyxl daz( ne,
3-(2-neth)|-Nﬁazol-l-yI-nethyl)-5-(3-UNUoronethyI-phen)l)-pyridazine,

5- (3- Muor onet hyl - 4-f | uor o- phenyl ) - 3- ( 2- nethyl-inida? ol

yl -met hyl ) - pyri dazi ne, 58 -

5-[3-(1, 1-di fl uoro-ethyl)-phenyl)-3- (2 met hyl -i m dam - | -yl - net hyl ) - pyHdezi n
e

5

, 0. G ding to daim

13- (1, L-di f I orBooes aspordipe g aim 1 wherdn Adsthegrofte = (1 i mi dazal - | - - yI - met hy
I)-pyrida2|ne,
5-(4-fluoro-3-neth)l-phenyl)-3-(2 -Wlazol -1 -yl -met h) ) - pyndazi ne,
5- (4-chl or o- 3- net hyl - phenyl ) - 3- ( 2- | - iynal dazol -1 -yl - met hyl ) - pyAxdazi ae,
5-[3-(1,1<dif|uoro-ethyl)-5-f|uoro-phenyl? 3-(2-nmet hyl -i m dazol -1 -yl - met hyl
) - pyridazi ne ! . . :
5- (3-di f | uor BnERANS seeopding torcleipy fuywhereinA isthegronp i dazol - 1 -yl et hyl ) - pyri dazi
ne or
5-(3-cycl oprop) | - 4- $uor o- phenyl ) thyl -i m dazol -1 -yl -net hyl ) - pyri daz
ne. 13 Novenber 2006 -59 14. Co according to claimb5, wherein the
conpound i s i

5-benzol[ bj t hi ophen-5-yl - 3-(2-net hyl -i m dazol -1 -yl -net hyl ) - pyri dazi ne. 15.
Compounds according to claim 11, wherein the conpound is ‘ .
5- (3, 4-di hydro- napht hahm 2-yl)-3-(2-neth) | -im dazol -1 -yl -met hyl) - pyti dadne
hydrochl or i-d2.Compounds according to claim 1, wherein A is the group

whetein
R¥E_R® are independently from each other hydrogen, C)~C; allkyl or C,-C; alkoxy.
13. Compounds in accordance with clairn 2, wherein the compounds are

5—(3—chloro-4-_ﬁuoxo.-phenyl)-3-(2—methyl-imidazol—l-yl-methyl)-pyﬂdaﬁne,

_ 3-(2—methyl—imidazol~1-yl-methyl)~5~(3—triﬂuoromethyl~phenyl)-pyﬁdzzine,
5—(3-diﬂuoromethy1-4-ﬂuoro-pheny1)~3—(2~methyi—im,idazol—1-ﬂ-methyi)-pyridazine,
5-[3+( 1,1-diﬂuom-eﬂ1ﬂ)~phenyl}~3-(gmmethyl-imidazol-1-yl—methyl)-pyridazine,

5-[3-(1, 1-difluoro-ethyl)-4-fluoro-phenyl]-3-(2-methyl-imidazol-1-y- methyl)-pyridazine,
5-(4~ﬂuoro—3:methyl—phenyl)-3—(Z-meﬂayl-im.idazolrl-ylwmethy!)-pyridazint‘:,

3-(4-chloro-3-methyl-phenyl)-3-(2-methyl-imidazol-1 1-yl-methyl)-pyridazine,

5-[3-(2 1-diffuoro-ethyl)-5-fluoro-phenyl]-3-(2-methyl-imidazol- -1-yl-methyl)-pyridazine,
5-(3-difluoromethyl-4-finoro-phenyl)-3-(2-ethyl-imidagol-1 «ylethyl)-pyridazine or

5-(3-cyclopropyl-4-fivoro-phenyl)-3- ~(2-methyl-imidazol-1-yl-methyl)-pyridazine.




16. A medi canent containing one or nore conpounds of formula | of any one
of- clainms I to 15 or a pharnmaceutically acceptable salt thereof and an.
inert carrier fbr use in the treatnent of diseases. 1%3Ndvérsk oeusent
according to claim16 for use in the treatnment of diseases based on

t herapeutic indications for NVDA receptor subtype specific bl ockers, which
I ncl ude acute forns of neurodegeneration caused, e.g., by stroke and brain
trauma, and chronic forns of neurodegeneration such as Alrheinmer s

di sease, Parkinson's disease, kluntiugton s disease, AT.S (anyotropbic

| ateral sclerosis) and neurodegeneration associated with bacterial or viral
I nfections. dyskl nesias, addictive ikkhesses, depression and chronic or
acute pain. 18. Aprocess for preparing a conpound of fornula | as defined

in claiml, WAspoiidosRsiaing & eSS Hhd@din (1R 'o'il?dﬁ compound of formula Nr A
R Tl P el 00 3 or'? 16
yss;r?g&eggo@eb%ﬁtﬂgﬁdﬁg%%%@g% ’-'tbg‘fb’@dgzﬁ?c cgi)n’kgigd’i:)?) b) h? éag[ [ ﬁ)g Zscorrpound
of f or mulSe3etdilipdrodaphtiizlen-2-y1)-3-(2-methyl-imidazol- 1-yl-methyl)-pyridazine hydrockloride.

16. A medicament containing one or more compounds of foxmula I of any ope of claims 1

10 15 or 2 pharmaceutically acceptable salt thereof and an inert carder for use in the treatment of
diseases. |

17. A medicament according to claim 16 for use in the treatment of diseases based on
therapentic indications for NMDA receptor subtype specific blockers, which include acute
forms of peurodegeneration caused, e.g, by stroke and brain travma, and chronic fo,rmg of
neurodegeneration such as Alheimer's disease, Parkinson's disease, Huntington's dis@se,
ALS (amyotrophic lateral sderosis) and neurodegeneration associated with bacterial or viral
infections, dyskinesias, addictive illnesses, depression and chronic or acute pain.

18. A process for preparing a compound of formula I as defined in claim 1, which |
Pprocess comprises '

a) reacting a compound of formula
AN OH

witha corapound of formula

B

to give a compound of formula




IVB CI' v vWNNNLi IV Aor with a conpound offornul a 8 BM - A' OA OHYV
or VI. to obtain a compound of formula N, P AY(" N.,, Ai NIAor YIB
wherein Ais the group a), b), c), d), e), or k) as de§%¥?ﬁ€@eﬁ%@@e and R
is hydrogen or Cr-C. 7 alkyl, and if desired, converting the conpound
offormula |I obtained into a pharmaceuticd , acceptable salt 19. A conpound
of fornmula | according to any one of clains 1-15 whenever prepared by
process as claimed in claim18 or by an equival ent nethod. 13 Novenber 2006
- -61 20. The use of a compound of formula | in accordance with any one of
claims 115 for the manufacture of a nmedicanent for the treatnent of

di seases, based on therapeutic indicg{ions for NVDA receptor subtype

speci fic bl ockers, which include acute forns of neurodegeneration caused
e.g, by stroke and brain t Gaum, and chronig f@rnms of neurodegeneration

such as Al zheimer's di segel P nson's di syase, Huntington's di sease,
ALS (amyotrophic |ateraj ¥S) aang neur eratign associated with
bacterial or viral infections, dysf{\l nesi as, dd/Etl ve | I | nesses,

depression and chronic or acute pain.
wherein A js the group a), b), ¢), d), ¢), ), gh b),i),j) or lc) as described above and Ris
hydrogen or Cy-C; atky], or

b) reacting a compound of formula

VN S

with 2 compound of forranla
0 | oH
LB. X -Bs
ATCTD A" TOH _
v or Vi
to obtain a compound of formula

Ng, F\aﬂ -
\N [ N

wherein A is the group a), b), ¢), ), ), £), £), h), i), j) or k) as described above and Ri xs
hydrogen or C;-C; alkyl, and ‘

- if desired, converting the compound of formula I obtained into a phamaceuti@@}ﬁ-
acceptable salt. |

19. A compound of formula I according to any one of daims 1-15 whenever prepared by
pracess as claimed in claim 18 or by an equivalent method. C
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20. The use of 2 compound of formula I in accordance with any one of clairos
1-15 forthe manufacture of 2 medicament for the treatment of diseases, based on
therapeutic indications for NMDA receptor subtype specific blockers, which include acute
forms of neurodegeneration caused e.g;, by stroke and brain trauma, and chronic forms of
neurodegeneration such as Alzheimer's disease, Parkinson's disease, Huntington's disease,
© ALS {(amyotrophic Jateral sclexosis) and neurodegeneration associated with bacterial or viral

 infections, dyskinesias, addictive fllnesses, depression and chronic or acute pain.




