WD 2004/ 065393 PCT/ SE2004/ 000051 1 NOVEL COMPOUNDS The present
invention relates to thienopyridazi nones, processes for their
preparation, pharnaceutical conpositions containing themand their use
in therapy. The invention 5 also relates to their use in the nodul ation
of autoi MR Ee. T cells play an inportant rol e PRUBEMMAIAE
response, however in auto-inmune.disease T-cells are inappropriately
activated against particular tissues and proliferate, eg causing the

i nfl ammati on associated with rheumatoid arthritis. Inhibition of the
proliferation of to T-cells is haweki@@poUNIe nodul ation of
aut oi mune di sease. The present invention relates to conpounds which
are beneficial in the nodul ation of aut oi mune di sease. | n accordance
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al kyl - C3- 6 cymtroakitichl mmpﬁﬁu@smymhmmgk‘i}ekn additiodir uss irPBenpd.i Wahbeymon
substi t ut ed K ch af. these 'R, above being optionally
substi t ut®ed 2 tf%vcléﬁét{%# %bslﬁ %W@Bﬁu%ﬂ?feﬁﬁt"@@mﬁ ¥% alkyl; 25 R3is a
group CO- G or S02-G where Gis a 5- or 6-membered ring containing a

nitrogen atomand a second heteroatom sel ected from oxygen and _sul phur
adj acent to Tﬁ%lISPFﬁY@P@@Wm%%ﬁEFIB&q@ﬁ&P?WM% P‘f"ﬁ{eéﬂl%‘?‘) dsegieoups

sel ect ed frof.Audroy a‘?éd%éla A &4 ronferie 0051
2 Qis CR5R6 wﬁ}eére R?pm}ﬁgt rogen, - \Q%t% r% ?I neg%m?%gﬁér%o
hydr ogen, OHhoinflammation assoclated with theumatoid arthnns In}nbitxon of the proliferation of

10 T-cells is beneficial in the modulation of autoimmune disease. The present invention

relates to compounds which are beneficial in the modulation of autoimmune disease.

In accordance with the present invention, there is provided a compound of formula (1):

O Ra
RAL
VR
Nas S Q\R"'
15 R1
- (1)

wherein:

R' is Cy. alkyl, Co.¢ alkenyl, Cp¢ alkyl-Cag cycloalkyl or Cs.¢ cycloalkyl which is
20 optionally substituted by Cy.¢ alky}, each of these R above being optionally substituted

by one or more halogen atoms;
" R%is Cyg alkyl:

25 R%isagroup CO-G or 8O;-G where G is a 5- or 6-membered ring containing 2 nitrogen
atom and a second heteroatorn selected from oxygen and sulphur adjacent to the
nitrogen, and optionally substituted by up to 3 groups selected from hydroxyl and Ci4
alkyl;



fluorine, or R5 and R 6 together forma = 0 group, wth the proviso that
RS cannot be fluorine when R6 is OH 5 R4 is a 5- to |0-nenbered nono-
or bi-cyclic aromatic ring system containing O to 4 heteroatons

i ndependeatdoyossedect ed from nitrogen, oxygen and sul ptmSE2064000051 Ng
system being optionally substituted by up to 4 groups independently

sel ected from hal ogen, Cl4 alkyl, (paely)halo-d.4-alkyl, Cl1-0 al koxy,
(pol y) hal o-C . 4- al koxy, Cl1.4 al kyl sul phonyl (pol y) hal o-

Cl. 4- al kyl sul 3] Q hox o 0 .t | t hi o,
NR7Rs, - @g@ )‘4’5’%‘6?5 ﬁ%"ge’c‘ir %‘}’p?"oﬂ%’\é‘ﬁ% %&8%‘#"8 6@ 5 hg system
wher ei n lﬂimhﬁe 3r RF lafmgﬁhmmb@*l@g@ﬁ;ﬁ;&hﬂmic prodiep aneRh chanosisd ect ed
from oxyge sul r¢.and nitrogen, and which may itself be substituted
by up to ‘\SPB"ZJY)’E I‘%Qﬁed from hal ogen, C1.4 alkyl,

(pol y) hal o- C34-al kyl, Cl.4 al koxy, (poly)halo-d. 4- aI koxy, Cl.4

al kyl sul phonyl (pol y) hal o- Cl14-al kyl sul phonyl, oxo, thioxo, cyano,

hydr oxymetRiyik a 5- 50-rstigied mopo- or MRPYRC ar@BHRRNRSYStenSCRRIRRINES] o7 and Re

P trogen AegAnl I ERAATy sdudd Minl Mgl oo it SRl PHRLHRE M | "€
sat ur at ed beligtoptiaeally lsubatituteddy L@Qo algﬁbuphmdamdetttﬁysa]lebtyd fomehdlegheCal t s
For 1 nst adtih GavaloCrelol Snallere o Comtigm: C-alieigiongs.
cycl oprop e]yMﬁfoe crpmﬂc sﬁ?l’xdh&/rﬁlondosthioi@b@%ﬂd , iy R RRH RN methy o, -

cycl opropy ui t abl , such as nethy1 or eth
Pr ef er Hbl M§ 'R -SCa R RS o ag- i/qﬁ-gwembpreﬁzar@r@ua rigg mﬁ%@m ng

cont ai nin er abl
the r : nlg gl 'S %g@ﬁﬁ@@e@&g&gﬁs ?&P E’Q%ehﬁ2§é ‘lbds%n%gﬁEh %Ehﬁf [g;dox I d
subst i t uerntitrogey, mot which ey itediBin substinted lungup:@r‘l:muumtsdmted]ﬁ:om&@mgunded to

a ring heter 0 I sy, pref.er.abl i nked tQ the CO or SO2
group thr gég’r?%g gg]%%d% 3@%&%‘4%?%@?}%%0%&%0%’ ¢'i“hg ni trogen
atom Par tallqﬂhﬂyhoﬁﬂamolyﬁﬁla?fclhhﬁtyl}n@hmﬁ axogthioo, cyano, hydroxymethyl,

4- hydroxy ;ngﬁﬁ%‘fo'fqﬁ"ﬂh %O-iQR"ﬁg o |;Ige>_<y-4- nmet hyl -1 soxazol i di n-2-yl .

R” and R? are independently hydrogen, C,. alkyl; or R” and R® together with the
nitrogen atom to which they are attached may form a 5 1o 7 membered saturated
heterocyclic ring,

20

and pharmaceutically acceptable salts and solvates thereof,

Preferably R is Cy.¢ alkyl or Cag cycloalkyl. For instance, R! is selected from ethyl,
isobutyl, isopropyl or cyclopropyl. More preferably R' is isobutyl, isopropyl or
25 cyclopropyl.

' Suitably R? is Cy.3 alkyl, such as methy] or ethyl. Preferably R is methyl,

Suitably G in group R? is a 5-membered ring containing an oxygen atom, such as an

30  isoxazolidinyl ring. Preferably the ring G is substituted by a single hydroxy substituent.
A hydroxyl substituent may not be attached to a ring carbon atom that is bonded to a
ring heteroatom. The group G is preferably linked to the CO or SO, group through its



Preferably R3 is a group CO G as defined above in which the ring Gis
linked via a 5 nitrogen atom Mre preferably R3 is a group CO G where G
is a 5-nenbered ring as described above. Most preferably R3 is

4- hydr oxy we hdi n-2-yl carbonyl or 4-hydroxy-4-me o <
i soxazol i gl} n- J-?(flﬁ(fQ’%ycar bonyl. 10 Suitably Q is CR5R6 vmt(la]reys%mf’%m%’fldr ogen,

Cl.6 alkyl and R6 is hydrogen. Preferably Q is CH2. Exanples of 5-10
menber ed nmono- or bi-cyclic aromatic rithg systems for R4 include 15
thienyl, furanyl, pyrrolyl, pyrrolopyridino, imdazolyl, pyridyl, .
pyrazi nyl, pygubpgeplatom. phariickdericrarhyles ofitlezgrogg G ameda A-dlydtoxy-idok aznbiind2;

i soxazol yl, pyraz | 4.0 i.azol yl i adi azolyl, triazolyl, tetrazolyl
and qui noly I&\‘)\ﬁlgﬁgg}‘lﬁﬁqéﬁﬂﬂfﬁxﬁ%ﬁﬁ'ﬁ omatic ring system a particular
exanple is pyrrolopyridino 20 Preferably R4 is a 5 -nenbered aronmatic

ring containpni n%ﬂyy, heteroatons optionally substituted as defined
above. A paF¥edf 182 SFP &0 axdiefined ghovsiip whiky thering G ds Tnkgd ad 2 pyrazol e
ring. Prefep: i i bt 0 i : _Sul

UDSt i U ey Roe s, o R e R SRSk s P8Rl Bpa
from Cl. al kgdscribedabdval oCl _6al kyl or a 5- to 6-nenbered aromatic ring
systemwherein.up to 3 ring atons naybe heteroatons i ndependently

sel ected from oxygen, sul phur and nitrogen. 30 WD 20011165393

PCTI SE2004/ D&Ghdferalily ROtis 4-hptranyeBoxabdlidis 2 sivattmhylor 4- ydmxy-dahethylb- f or mul a

(1) Ro RLI_\NFE i ere R and R' are independently sel ected
from H, Cl-’é&’f%&f&é‘?léﬁ%%wbal kyl S and R12 is selected from H,

Cl. 6al kyy, or halod .6alkyl or a 5- to 6-nmenbered aromatic
Suitably Q is CR°R® where R is hydrogen, Cy.¢ alkyl and R® is hydrogen. Preferably Q
iSCHz.

Examples of 5-10 merabered mono- or bi-cyclic aromatic ring systems for R* include

15  thienyl, furanyl, pymrolyl, pyrrolopyridino, imidazolyl, pyridyl, pyrazinyl, pyrimidyl,
pyridazinyl, triazinyl, oxazolyl, thiazolyl, isoxazolyl, pyrazolyl, oxadiazolyl,
thiadiazolyl, triazoly), tetrazolyl and quinolyl.

Where R* is a bicyclic aromatic ring system, a particular example is pyrrolopyridino
20 ‘

Preferably R* is a 5-membered aromatic ring containing two heteroatoms optionally

substituted as defined above. A particular example of R* is an optionally substituted

pyrazolering, Preferably R? is a substituted pyrazole ring

25  Suitable substitutents are those listed above, but in particular are selected from C,.galkyl,

. .or haloCy.galkyt or a 5- to 6-membered aromatic ring system wherein up to 3 ring atoms

" may be heteroatoms independently selected from oxygen, sulphur and nitrogen.

30



ring systemwherein up to 3 ring atons nmay be heteroatons i ndependently
sel ected from oxygen, sulphur and nitrogen. In RLID and R' are sel ected
fromH or Ci1,3al kyl, such as nmethyl. 10 In particular, both RI0 and Rt 1
is Cl. 3ubhkopiossagsh as nethyl. Suitably R12 is sel ectecdmomyobbosCL. 3al kyl

(such as nethyl) or a 5- to 6-nenbered aromatic ring system wherein up
to 3 ring atonms may be heteroatons ipdependently selected from oxygen,

sul phur and nitrogen. Wiere R12 is a 5- to 6- nenbered aronmatic is ring

system rticul ana es of s systens are pyridyl (such as

2-pyri dy&)%lfms%ﬁ?ergi Jgiéﬁ;%iy(as%%ﬁp ?f;égg'f Bf’r@gi nyl) or thiazolyl (such as
2-thiazolyl). Preferably R12 is H 20 In an enbodi nent of the invention
R4 is a pyrazole ring, substituted by al k such as Cl. 6al kyl, or

hal oC1. 6al kyl such as or trifluorohethyl.Rsubstituents and/or also
substituted by a 2-pyrimdinyl or pyridyl group. Where R7 and e form
a 5to 7 nenbered saturated heten C|LN ring exanples of 25 suitable
rings include norpholine, piperrtdine,Npiperazine and pyrrolidine. WO
2004/ 065393 PCT/ SE2004/ 000051 5 Preférred conmpounds of formula (1)
include: 2-[(3,5-dinethyl-1H pyrazol™-4-yl)nmethyl]-3-[[(4S)-4-hydroxy-2-
i soxazo] i di nyl]carbonyl - , (i)

5-net hyl - 7- ( 1- pet hﬁlet hyl )t hi eno[ 2, 3, - d] pé_r’i dazi n-4i15Hé- .5 one,

2- (( 3, 5- D¥heEt Ry |and B sys igdependently selqotadfrqm B, Cj-qalisy).-ox halob-ealiyl 2-

i soxazol i.di : y :

5 ot ) - GURSY LSRRI B, O etk or algCygeliql orp 5 to mambered sromatic

2- [ (3, 5- dingesystgs-wherenurde §iring atomsmaayhiyd BeteToasorns indepepdent gpelactéd oo x y - 2-

10 i LI di | .- 5- net hy] -t hi 2,3-d i dazi n-4(55) - :
1o, Pon P RSN L Lo S T M e
hydr oxy- 2-

i i di ny! bonyl ] - 5 | -t hj ,3-d i dazi n- 4(5H) - one,
7% Oyl opry IF] SeUa LT H O ko Bieh 45 P Met hy1 ] - 5 et Pyl - 3- (1 (45)-
4 hyd1goXymparticiiax d3@IR YintR'] sar harylshert &ig&AR§12, 3- d] pyri dazi n- 4(5H) - one,

Suitably R is selected from H, Cysalkyl (such as methyl) or a 5- to 6-membered
aromatic ring system wherein up to 3 ring atoms may be heteroatoms independently
selected from oxygen, sulphur and nitrogen. Where R' is a 5- to 6- membered aromatic

15  ring system, particular examples of such systems are pyridyl (such as 2-pyridyl),
pyrimidinyl (such as 2-pyrimidinyl) or thiazolyl (such as 2-thiazolyl).

- Preferably R'? is H.

20  Inan embodiment of the invention R? is & pyrazole ring, substituted by alkyl such as
Cy.¢alkyl, or haloCy.¢alkyl such as or trifluoromethyl substituents and/or also substituted
.. by a 2-pyrimidinyl or 2-pyridyl group.

Where R’ and R® form 2 5 to 7 membered saturated heterocyclic ring examples of

25  suitable rings include morpholine, piperidine, piperazine and pyrrolidine.




15 2-[(3,5-Dinethyl -1 H pyrazol -4-yl)met hyl ] -3-[[ (4S) - 4- et hyl - 2-

| soxazol i di nyl ] carbonyl - 5nmet hyl - 7- (1- met hyl et hyl )t hi eno[ 2, 3, -d) pyri dazin
-4(511) - one, :

2-[(3,5-Di ~L pyrazol -4-yl)nmethyl ]-3-[[(4S)-4-h - 4- net hyl - 2-
soxazol i o 6n%¥’£’:“§%”§c>ny| ] - 5- met hyl - 7- (2- et hyl propy! ) - %"ﬂ?’%ﬁ%‘{“ﬂ?@?ﬁld] pyrid
azin-4(5H)- one, 20

2-[(3,5-Di et hyl -411- pyrazol - 40y1) et hﬂ j-7-ethyl-3-[[(4S)-4-hydroxy-4-m
et hyl - 2- X

i soxazol i di Ripfared corapspmiis of fhmnla (D) inpldaio[ 2, 3- d] pyri dazi n- 4(511) - one,
7-Cycl opropyl -2-[ (3, 5-di net hyl - 1H pyrazol -4-yl )nmethyl ]-3-[[ (45") -4-hydro
Xy-4-methyl - 2

| soxazol i di 2y{3]sedimatiiyly | -prassithylimethylpBG[(2S)34-Hypryxy-2azi n- 4(5B) -one, 25
2{ L£,|( grséi)sl- Qg}%&gﬁ%ﬁﬁér%%%ﬂ d5—%%&?—r({)-cr)[pe¥l{y135tﬁyqftﬁigl¥cl[i,z,_»é]lzaifrridazin-éi(sm—_

pyrrol o[ 2, 3o pyri di ne-3-yl methyl)thieno[ 2, 3, -d] pyri dazi n-4(5H) - one,
3-[[(4S)-4-Hydroxy-2-isoxazol jdinyl]car bon§l ] -5-met hyl - 7-(2- et hyl pr opyl
) - 2-[ (1, 3, 52-{(3,5-Dimethyl-1H-pyrazol-4-yl)methyl]-3-[[(45)-4-hy droxy-2-

s ?,.yljf)rymfs?’ﬁa%@ il jcbeBBRyRY | 3.2kl PROL Rrethy TN R, RafbyRdabin- K38-

-(2- pg/ri di nyig) - | H pyrazol -4-yl ] nethyl [ -7-ethyl -3-[[(4S) - 4- hydroxy-2 30

| Soxazol | df Al CALRADH A8 Wi PR RUG SRS hlaghs 4( 51 -one,

- ( 2;1 plyr ingli nisb})azdllﬁ&i?mc&l?Oﬁﬂpiyde}qy?thﬁeﬂibl&%d?yh%dﬁr&([ﬂﬁ-éﬁé& - 4- hygr oxy- ? |
met hyl - 2-i s zol i dj arbon - 5- -t hj.en - ri.dazi n-4(511
R o PR e R R R I G PR S

[ (45) - 4- hy dfseavoldimR jchybhyi PXaktyi-tidhol, ¥ Lanyisinendret hyl - 2- (1H
pyrrol of 2, S-Sb p riﬁgy?n- 3- %)F}rjret hgily]) t hi e%)[g:!pml]‘p rdlsd?azi n-4(511) - one,
2-[(3, 5- Di oppopyl-2-[(3,5-dimethyl-1 H-pyrazol-4-yl)met ylffs-emyl-B-[[(-’-l -4-hydroxy-2-
-(2-pyridin - ?lll - . 3.3 ) 4- hydr oxy- 4-

nmet hyl - 2-1i s%é%azz%iﬁwjr’?% fﬁm{é&oﬁ?é Q}ﬂyl‘agmi Msﬁ Oné’

car bony ts 5- 2B} FyDinvetiyl-d Ao kd-hilying il S e[ 8)-8-metiybPs i dazin- 5

4(511) - one, ; . : e

2-[(3, 5- Di mSPHEPEP ol pomlrmr G U TRepy Py icaoldry dIvRETF -4 038) - 4- ny
dr o>r<] yl- 4-2 . 2-[(3,5—Il)irr(ljgmyl-ll{I—pyra;ol-ﬁl—yl)rgethyl]-3-[l[(4§)-4-{1ydroxy-4»|-meﬂr1]y1-|2)- o (2.3 -d
met -2-ispxazol i di car bonyl - 5- et -7- (- et et hyl)t hi , 3, -
] pyr ! dazi n-lsawalﬂmbéﬁ 0 ﬁ"%@eﬁwb?ﬂ%m&yvlnropﬁ)*fmm&yi”=-dfw¥1dazm-4(%?3-

- (2-thiazol ylg) - | H pyrazol -4-yl ) met hyl ] - 3-[[ (4S) - 4- hydr oxy- 4- et hy| -

20 2-{(3,5-Dimethyl-1H-pyrazol-40ymethyl}-7-ethyl-3-[{(45)-4-hydroxy-4-methyl-2-
isoxazolidinyl]catbonyl]-5-methyl-thieno[2,3-djpyridazin-4 (SH)-one,
7-Cyclopropyl-2-[(3,5-dimethyl-1H-pyrazol-4-yl)methyl]}-3-[[(45)-4-hydroxy-4-methyl-

2-
isoxazolidinyl]carbonyl]-5-methyl-thieno[2,3-d]pyridazin«4(5ﬂ)-one,

25 3-[{(48)-4-hydroxyisoxazolidinyljcarbonyl-5-methyl-7-(2-methylpropyl)-2-(1 -

.. pyrrolo[2,3-b]pyridine-3-yImethyl)thieno[2,3,-d]pyridazin-4(5H)-one,
 3-[[(48)-4-Hydroxy-2-isoxazolidinyl}carbonyl]-5-methyl-7-(2-methylpropyl)-2-(1,3,5-
trimethylpyrazol-4-yl)methyl]-thieno[2,3,-dlpyridazin-4(5H)-one,
2-[[3,5-dimethyl-1-(2-pyridinyl)-1 H-pyrazol-4-yljmethyl]-7-ethyl-3-[[(45)-4-hydroxy-2-

30 isoxazolidinyl)carbonyl]-3-methyl-thieno[2,3-d)pyridazin-4(5H)-one,
2{[3,5-Dimethyl-1-(2-pyridinyl)-1 H-pyrazol-4-ylJmethyl]-7-ethyl-3-[[(45)-4-hydroxy-

. ‘
methyl-2-isoxazolidinyllcarbonyl]-5-methyl-thienof2,3-d]pyridazin-4(5SH)-one,




10

2-isoxazol i di nyl]carbonyl -5-nethyl-7-(1-nmethyl ethyl)thieno[?2,3,-d]pyrida
zin-4(511)-one and pharmaceutically acceptable salts thereof. Al kyl

gr oups W\RB#HEBY3al one or as part of another group, RGFISE2eg0enai ght
chained or branched. Unless otherw se specified, they will generally
conprise from1l to 6 and 15 suitably from1l to 4 carbon atonms. Exanples
of (poly)hal od 4al kyl groups include hal od 4al kyl groups such as chl oro-

or fluor s @S as.. o Ky S s k- f | uoro- or
di chl or or@?&ﬁ%}:—y%‘dﬁﬁﬁth&?*?gy %&%ﬂ%&%’g%&%@%@%ﬁ@f#‘r‘q’ltﬁ?’%(Sfr}%rret hyl . 20
It will lpyrroiofisd-8ipgodini3hdinedyDthigo[28dplriddzn-4(GMHpshe, | or a salt thereof
may exhibit the phenonenon of tautonmerismand that the drawi ngs within

this Spe@i—ﬁ(é,S-ﬁi}n@ﬂﬂ{ltﬁ@!—@zﬂmyl}Hi?lbyra%ﬂQ-ﬂﬁmﬁmﬁ]ﬁi{gﬁ'sph-ﬁy&x@w-@mr i ¢ forns.

It is to be understood at 't’he invention encompasses any tautoneric
form 25 nGghyl@-isoresriidoyHosbarfyl-Senatiyld-(1}nethylethgbithidnb 2, Hfd]mxidstin-ng i n
st ereai so ic forms. It w1l be understood that the invention
enconpass 394 geonetric and optical isomers of the conpounds of

formul a (219(3,mmeimtutzgfyr&mﬁfn%_Im-a;créh,iobf#mcﬁrlgﬁg;gjr@{gg@syi §yfid SO form

an aspect of the prese I nventi on: Sd e’ln maceut i cal
conposi t imelbyli-istxapdidplydrarbaeiss inahyly7-HeanethylathyBthiambi X3 ~-difpuidadn-her salts
may be ug@% | in the production of the conpounds of formula | and their
WO 20041 jgb@‘ePCT/ SE20041000011 7 pharmaceutically acceptable salts.

Phar maceu i g.l]j(j%jﬁie@@lcﬁtﬁ-ﬂl tzgly faﬂ }{Lﬁg‘&{g&%ﬁ?ﬁ%}{sﬁﬁi[ QS)-ﬂngr?{)gi-ﬂ%ﬁ@'fml e,

include aci'd addition sa or’mu

her ei nbeflisexadelidimdidarhbiyd{i-methylsiaf1f methelathythbms[ 23, tdpfriarn i) -aal t S.
Such aci chndghlariaceuticallylatepiablel salkethé@of. exanpl e salts with inorganic or
organi c acids affording 5 pharnmaceutically acceptabl e anions such as
wi th hydrogen halides (especially hydrochloric or hydrobrom c acid of

whi ch hy diR@IdrSlids SwieHes alofe s tphskt df Mother Bfodb Sdak B btrai@ht cihibéd &ul phuric or
phosphoric acid, or with trifluoroacetic, citric or raleic acid.
branched. Unless otherwise specified, they will generally comprise from 1 to 6 and

15  suitably from 1 1o 4 carbon atoms. -

Examples of (poly)haloC;alleyl groups include haloC,4alkyl groups such as chloro- or
finoromethyl, as well as dihaloCy.4alkyl groups such as difluoro- or dichloromethyl and
trihaloCi.4alkyl groups such as trifluoromethyl.

20
1t will be understood that a compound of the formula I or a salt thereof may exhibit the
phenomenon of tautomerism and that the drawings within this specification represent
only one of the possible tautomeric forms, It is to be understood that the invention
encompasses any tautomeric form.

25

. Certain compounds of formula (1) are capable of existing in stereoisomeric forms. It

will be understood that the invention enccmpaéses all géometric and optical isomers of
the compounds of formula (1) and mixtures thereof including racemates. These also
form an aspect of the present invention.

30
Salts for use in pharmaceutical compositions will be phannacentically acceptable salts,

but other salts may be useful in the production of the compounds of formula I and their



Sui tabl e salts include hydrochl orides, hydrobrom des, phosphates,
sul phates, hydrogen sul phates, al kyl sul phonates, aryl sul phonates,
acet ates, benzoates, citrates, maleates, 10 fumarates, succinates,

| act at es awgz(;u%g.-,@%t es. In addition where the corrpound;q,lgg 2001‘4}35 la
sal't's

are sufficiently acidic, pharmaceutically acceptable e formed
with an inorganic or organi c base which affords a phar maceut | cal |y
acceptabl e cation. Such salts with i no?gani c or organic bases include
for exanple an alkali metal salt, such as a sodiumor potassiumsalt,

an al kal i nepbameteutieallyl acespteblesalish Pasmoaaicaﬂﬂmcmmhiw&tesf theninveniioal t, an

ammoni um sal t o r h I am ne,
trimethyl amn%n fo%-){e)%g M ai nedg g §xﬁdt§ons ?ﬁﬁ élml%g}‘@ dJr ]Eyl ) am ne.
Preferred sabfembbon defiacdwhielcid mﬁﬁdhﬁtﬂ}dﬁns&ab formisnth sts. asﬂvhdbﬁmhdimon de,
hydr obr om de at e, tat . fumarat e, nual eat .artrate, citrate,
oxal at e, FﬂQﬁ’g@EﬁE’ffgﬁ%@é‘p&’% iperieain a5 PRERY R ARES %@F&% al kali met al
salt suclh a§hﬁnﬁ@éﬂnuﬂwccd@%moﬁm®ﬁla§ with uayamgwﬁah@és (&pesaly the

i nvention provides a process for the preparation of a conp ound of

formula (1) hwrp@iﬂomrﬁwd@b@ml%mt @bwlﬂ@h hscqusl&ﬂmagldos pamﬂulmlryanrquyedm ere
pcrt se20144PhEEHEEgR o PrGRERRUNE & yiPlibRpiaiy it B23% )
R4 and Q ar Suimblelsits rethde hydrachinuides, by Jrotmonades, ghosiheies, ulpbiees, pdrogeas
thereof, w tsﬁpl?at&s?ﬁﬁ?l‘é‘ﬁ&o%ateg, %[yTsuuipﬁoxge{tel;sl, g&eta%s!_!:engclaaltels,) cifrates, maleates,
10 fomarates, succinates, lactates and tartrates. In addition where the compounds of
formula I are sufficiently acidic, pharmaceutically acceptable salts may be formed with
an inorganic or organic base which affords a pharmaceutically acceptable cation. Such
salts with inorganic or organic bases include for example an alkali metal salt, such as a
sodium or potassium salt, an alkaline earth metal salt such as a calcium or magnesium
15 sali, an ammonium salt or for example a salt with methylamine, dimethylamine,

trimethylamine, piperidine, morpholine or tris-(2-hydroxyethyl)amine.
Preferred salts include an acid addition salt such as a hydrochloride, hydrobromide,
phosphate, acetate, fumarate, maleate, tartrate, citrate, oxalate, methanesulfonate or p-

20 toluenesulfonate, or an alkali metal salt such as a sodium or potassium salt.

In a further aspect the invention provides a process for the preparation of a compound of

formula (I) which comprises:
25 ~ (a) for compounds of formula (T) where R’ is COG:

' reaction of a compound of formula (II):

30



to where Gis as defined in fornula (1) in the presence of a coupling
agent, or (b) for conpounds of formula (1) where R3 is 802-0: reacting
a compound of formula (IV): 15 0 O0 2 R~ N Na (IV) in whhichin
whi ch Rvp2B86i9and Q are as defined in formula (11 pcasezobi/mudil’ are 20
| eaving groups with a conpound of forrmula (I11) as defined above, and
optionally thereafter process (a) org(b) in any order renoving any
protecting groups formng a pharnmaceutically acceptable salt. WO

2004/ 065393 PCT/ SE20041000051 9 Wiennt he conpound of fornula (I11) is
an nitrogen atom bonded to the H group\ay preferred conmpound of. formula
(11) has hydroxy as the | eavipg gr so that the - reaction can be

ef fect.ed usi ng am de coupling. of conmpounds (11) and (Il1) is 5
suitable carried out in the presence oupl i ng agent such as di et hyl
chl orophosphate and N hydroxyb i nd a base such as an
organic am ne, for exanple triethylamne. e reaction is carried out
in a suitable solvent such as diclg'oronethane or acetonitrile at at
tenperature of about OC to about 35C preferably at about 15C to about
25C. 10 Suitable leaving groups L and L' include halo groups such as
fluoro, chloro orbronbo or in the ca of the conpound of formula (1V),
it may be an anhydride group such as sul phoni ¢ aci d anhydri de or
acetyl anhydri de.

5 inwhichR', R%, R? and Q are as defined in formula (1) or are protected derivatives

thereof, with 2 compound of formula (II1):

GH
i)

10 where G is as defined in formula (1) in the presence of a coupling agent, or
(b) for compounds of formula (T) where R? is SO,-G:

reacting a compound of formula (IV):
15

O
AN
R>N
P

1

k4

v)

LI

in which in which R', R?, R* and Q are as defined in formula (II) and L and L’ are
20  leaving groups with a compound of formula (III) as defined above,
and optionally thereafier process (a) or (b) in any order
s removing any protecting groups

¢ forming a pharmaceutically acceptable salt.



15 Conpounds of formula (lI1) can be prepared by reacting a conmpound of
formula (V): ORI3R R (V) 20inwhich R, R, R4 and Q are as
defined in fornmula (11), and RR3 is a hal o group such as brono or iodo,
and pref er _ , Wth a suitable Gignard reagent , y

t reat ment v\?\n@tbdr(\mg(grg%gn di oxi de. The reaction is preferglﬁt"‘ggEé@%&g‘ﬁ out
using a hindered Gignard reagent such_as isopropyl magnesium chloride
in a solvent such as THE at 25 reduced 5Eerrperature, for exanple at about
OC to about 25C, preferably at about 0OC to about 5C with the carbon

di oxi de quench carried out at from about OC to about 25C. WD 2004/ 065393

PCT/ SE2004/ . l.a ( i 5 _can be

pr epar ed by%&%ggﬁcﬁggg&?op?ng%ﬁ%&g}lg%%gﬁl%ﬂlwgﬁﬁ%&ew&% \i H
(N 4) R1 g (ngeﬂeﬂ Iﬁomjélilmh oRZ)rmBR {ITRfesdpdroky &y t];ﬁe Rﬁviﬁ@@m}d{lﬁ@, isdﬂth&ﬂhifw a

1), and R13 |s as,defin inrelatigon to for a W t strong
acid such a¥aEHaryRR bR B‘Ig“c?@gi“é‘n& S CAURIING- BF@@@HS@WPO&H%H&M&H Ssource

such as §ri glifdylethiriddut id e pfRdsck stic}%ﬁﬁgagén@ﬂmﬁu; diSiRYl QMFbinbsitatet Ne
presence of a hal ocarbon solfvent such as dichloronethane at ‘a
t enper at ur e &k Napdgrytguzotiagolgisnd e baBEuchynsan ergablopmine, eurmpl8C t o about

25C.  Comp ol lghe i cdofolld cahlh S PL SRAESoilob SGAGL Rt U

formula (VI
or acetonitrile at at temperature of about 0°C to about 35°C, preferably at about 15°C to

about 25°C.

10
Suitable leaving groups L and L’ include halo groups such as fluoro, chloro or bromo or
in the case of the compound of formmla (IV), it may be an anhydride group such as a
sulphonic¢ acid anhydride or acetyl anhydride,

15 Compounds of formula (II) can be prepared by reacting a compound of formula (V):

O R13
R
N B
N }{4
R1
V)

20
in which RY, R, R* and Q are as defined in formula (II), and R" is 2 halo group such as
. . bromo or iodo, and preferably bromo, with a suitable Grignard reagent followed by
" treatment with carbon dioxide. The reaction is preferably cartied out using a hindered
Grignard reagent such as isopropyl magnesium chloride in a solvent such as THF at
25  reduced temperature, for example at about 0°C fo about 25°C, preferably at about 0°C to
about 5°C with the carbon dioxide quench carried out at from about 0°C to about 25°C.



0 R13 NRL (M1I) 20 in which R and R2 are as defined in fornula
(I') and R13 is as defined in relation to formula (V), with a lithium
al kyl am de such as lithiumdiisopropylamde in an aprotic solvent such
as THF.wOhermeserion is carried out at a tenperaturecokeheiweesn about

| OC and about 25C, preferably at about OC to about 5C, followed by
treatnent wwth a conpound of formulg, (VIIl): 25 WO 2004/ 065393

PCTI SE20041000051 11 R4A-COR5 (VII1) where R4 and R5 are as defined in

formula ( or _ar rotecied derjvatives thereof, at a tenperature of
ot woen SOV G ATEAATY Sere G 5 (A G oy Piepert by ostis § BB | 5 S0C
Conpound S @drmd &rcgle;a (VI'1) can be prepared by treating a conmpound of
formula (1X): R ~ N~ I 'S 10 (IX) in which R and R2 are as
defined in fornmula (1) wth a hal ogenati ng agent such as bromne, in
an inert solvent such as aqueousPacetiIQ'lsaci d at a tenperature of between

15 about 20C and about 100C, ,pre rably at about 50C to about 100C
Compounds of fornula (1X) CBW ed HHreati on of a conpound of
I

formula (X):
Nx

VD) .

in which R', R?, R* and Q are as defined in formula (II), and R" is a§ dcﬁﬁed in relation
to formula (V), with a strong acid such as trifluoroacetic acid in the presence of a

10  hydride source such as triethylsilane, The reaction is carried out optionally in the
presence of a halocarbon solvent such as dichloromethane at a temperature of about 0°C
to about 35°C, preferably at about 15°C to about 25°C.

Compounds of formula {VI) can be prepared by reacting a compound of formula (VII}:
15 ’

13

(Vi)

20  in which R! and R* are as defined in formula (II) and R'? is as defined in relation to
formula (V), with a lithium alkylamide such as lithium diisopropylamide in an aprotic
sotvent such as THF, The reaction is carried out at a temperature of between about -
10°C and about 25°C, preferably at about 0°C to about 5°C, followed by treatment with

a compound of formula (VIID):



O HO1\ OS R'10in which R is as defined in fornula (l1l) with a
conmpound of forrmula (X1): 25 R2-NHNH2 (XI) WO 20114/ 065393

PCTI SE2004/ 11110051 12 in which R2 is as defined in formula (11). The
reaction ried out in a polar solvent such Aat a

t enper at u?@bg ﬁﬂéﬁ%ﬁt 20C to about 125C, preferably at iégﬁ%%?ﬂ@h%?to
about 100C. 5 Conpounds of fornmula (X) can be prepared by treating

t hi ophene-3-carboxylic acid with a bakk, preferably a lithium

al kyl am de such as |ithiumdiisopropyl asrri de. The reaction is carried
out in an aprotic solvent such asR'T»Eé-Iht &VERnperature of about -78C to
about 25C, preferably at about -50C to about 10C. The anion is treated
with a conpound of 10 fornmula (XIl1): R-C(OL" (3Il) inwhich R is as
defined in whereR' and R are @nddfibéd i Sorduleg@\6r a6 HotettEd SarivBtias tirddf, ai et hy|
15 hydroxyl am no, at.a tg‘ggberao re o‘fgo agout %&t? about 50C preferably
at about 10@TPEBERIbEvE .%ér#oﬂ&‘ﬁ& wh PO o pipiarably fhppo Bredoy:y Bhar ed
from conpougge, of fornmula (V) by treating with a Gignard reagent as
defi ned above and quenching with sul phur di oxide at a 20 tenperature of
about -50C to about 100C, followed by oxidation of the resulting

pent achi or | GREOpit o (VA ead B0 @R sl ARRRARSH Wimyts 0:,

conmpound of forrmula (XIIl1): R1s R2 -.,NF NFR

O
RA.

N

{ | N

Na S
R‘t

10

(4]

in which R! and R are as defined in formula (II) with a halogenating agent such as
bromine, in an inert solvent such as aqueous acetic acid at a temperature of between
15 about 20°C and about 100°C, preferably at about 50°C to about 100°C.

Compounds of formula (IX) can be prepared by reation of & compound of formula (X):
0

HO I\
0 s

20
X)

in which R is as defined in formula (1) with a compound of formula (XJ):

25 RENHNH;  (XT)



Rzs (XIIl) W 20041065393 PCTI SE20041 000051 13 in which R, R2 and R4
are as defined in fornmula (11) and R13 is as defined in relation to
formula (V), can be prepared froma conmpound of formula ()IV): O R13
R2-, N Nwlkezoodlies$93 in which R, R2 and R4 are as def ipgggebidhdosiul a (11)
and R13 is as defined in relation to formula (V), by treating with a
fluorinating agent such as diethyl améfo sul phur 10 trifluoride in an

i nert solvent such as dichloronmethaneé™at a tenperature from about -30C
to about 50C. Compounds of fornula (XIV) are prepared from conpounds of
formula (VI) as defined above where R5 is hydrogen using an oxidant

such as 1 gieK Rmé|a§ﬂ“éﬂﬁéﬂ ﬂﬁ'oﬁﬁul&)ﬁl)r %@%&%ﬁﬁx dafd beloGrriRd Sﬁt‘?ﬁ‘ﬁ?o]&f N- et hyl

nor pholine N-oxide In a solvent such di chi oronet hane a
t enper at up@vest supbas ethapd @ a tempiseine OSG‘EDIH 80 toishoutiab ¥y, prfesatdy aldef i ned

above are ionggéﬂogP@gmgl ally or can be prepared using routine

chem stry own 1 n art”. 20 Alternatively or additionally, conpounds
of forsula (1) can be converted to different corrpounds of formula (I)

usi ng con entlo aI t hods. i nst ance, ounds, .of fornul a
(1) where Campge % 5'6&%5"%? BRAFADY Y fryating Syep AR At
hydr ogen ﬁ%ﬁbebﬁeﬁi?d%lﬁ% fit8Rlnd qu@@ﬁ'iﬁé’bﬁ%ﬂ%s Hﬁnﬁrﬁﬂﬁ@bb%p&la)md@”%@réﬁéﬁod S Ot her
than 25 hydrogen by reaction W th a conpound formul a Rlr-L,
( XV) 18 carried out in an aprotic solvent such as THF at a temperature of about -‘78 to about

25°C, preferably at about -50°C to about 10°C, The anion is treated with a2 compound of

10 formula (XII):

RLCOL” xm)

in which R' is as defined in formula (II) and L”” is a leaving group such as O,N-dimethy}
15 hydroxylamino, at a temperature of about 0°C to about 50°C, preferably at about 10°C
to about 30°C,

Compounds of formula (IV) can be prepared from compounds of formula (V) by treating
with a Grignard reagent as defined above and quenching with sulphur dioxide at a
20 temperature of about -50°C 10 about 100°C, followed by oxidation of the resulting

intermediate and chlorination, for example with phosphorous pentachloride.

Compounds of formula (V) where Q is CFs, that is a compound of formula (XIII):

25



WD 2004/ 065393 PCT/ SE20041000051 14 whereR12' is a group R12 other than
hydrogen, and L"' is a |leaving group such as halo, and in particular
bronpb. Such a reaction may be carried out in an organic solvent such as
acetonitryj i.Qxan, |If necessary the reaction can [ri out in
t he preseh&gﬂ@ 0‘;g.fmg)base such as an al kali netal carboﬁgﬁggapﬂbﬁﬁﬂstance
pot assi um carbonate, and in the 5 presence of a catal yst such as a
copper salt like copper iodide. Al so ifl3necessary, the reaction can be
effected under an inert atnosphere such as nitrogen. Qther reactions, in
particul ar fowbithR’, ®SanERSireas ddfinedin FofauP(IBAn0R R4 at Gefibied freeRién BUCh
groups woul d be apparent to a skilled chem st. 10 The conpounds of the

i nvention a‘ﬁmﬂgéﬁngﬂﬁﬁ¥%ﬂ$Qﬁ@9aﬁ%@ﬂ@@éoﬁﬁﬁmﬁﬁdgigbicaI acti-vity in
human and non-human ani mals. They are indicated as pharnaceuticals for
use in the (prophylactic) treatnent of autoi mmme, inflamratory,
proliferative and hyperproliferatiw di sgagses and i nmunol ogical ly
nedi at ed di seases including rejggcti of pf transpl anted organs or

ti ssues and Acquired | nmunodefici® > 2 (Al DS). Exanpl es of
these conditions are: (1) (the respirat 4ct) airways di seases

i ncl udi ng chroni c obstructive pul It i segg®e (COPD); asthma, such as
bronchial, allergic, intrinsic, extr psic and dust 20 asthma,
particularly chronic or inveterate &thma (e.g. |late asthma and airways
hyper - r esponsi veness); bronchitis; acute, allergic, atrophic rhinitis
and chrofic rhinitis including rhinitis caseosa, hypertrophic rhinitis,
rhinitis purulenta, rhinitis sicca agdrnhinitis medi canentosa;
menbranous rhinitis including croupous, fibrinous and pseudonenbranous
rhinitis and scrofoulous rhinitis; seasonal rhinitis 25 including
rhinitis negy hay Bf 1 8iin (ﬂﬂ% I Riatd S, aﬁgg i i

farmer's | gln\gﬁghn% ’?eﬁ%ﬁd&él seasgrjsi,ﬁl I @%pg%gﬁg lgﬁ%j I |§1€at JF?Q:’“ fo

i nt erstiti aforpnlgihyareatid) with o fisormating egent sich ahdintimgtamiind satphir i t i s,

seronegati ve..spondyl oar t.hr t hi.es .. (L ncl udi ng, ankyl osi hg spon It S,
poort et it BTG 1 o8 i RepR e e BReSlp S RRREE 0L
Sj ogren' s sywwuboaysec@nd system c sclerosis; (3) (skin) psoriasis,
atopical dermatitis, contact dermatitis and other eczmatous

Compounds of formula (XIV) are prepared from compounds of formula (V) as defined
above where R’ is hydrogen using an oxidant such as tetrapropylammonium

15 perruthenate in the presence of N-methyl morpholine N-oxide in a solvent such as
dichloromethane at a {emperature of about -20°C to about 50°C.,

Starting materials as defined above are available commercially or can be prepared using
routine chemistry known in the art.
20
Alternatively or additionally, compounds of formula (f) can be converted to different
. coxﬁpounds of formula (I) using conventional chemical methods, For instance,
" compotinds of formula (I) where R* is & group of sub-formula (i) above, wherein R'? is
hydrogen can be converted 1o compouads of formula (i) where R'? is other than

25 hydrogen by reaction with a compound of formula (XV)

Rlz’_L-m
(XV)



derm tides, seborrhoetic dermatitis, Lichen planus, Penphigus, bullous
Penphi gus, WD 2004/ 065393 PCTI SE2004/ 000051 15 Epi dernol ysi s bul | osa,
urticaria, angi odermas, vasculitides, erythemas, cutaneous

easi nopWid Joagussgyei ti s, Al opecia areata and vernal ¢ensERmibobdl S; (4)
(gastrointestinal tract) Coeliac disease, proctitis, eosinopilic
gastro-enteritis, 5 mastocytosis, Crg?n' s di sease, ulcerative colitis,
food-rel ated all ergi es which have effects renote fromthe gut, e.g.,
mgraine, rhinptis and eczema; (5) (other tissues and systenic disease)
mul ti pl e WhergR odp 8 group Rer Qherteanduileogemapd 1" deia lepiing serveiseel @delp, Syndr ome

(AIDS), | upys Rﬁrﬁi}.‘ﬁl 85 8ach asrﬁéétiﬁﬁrhfﬁy bt Béd-fiec% éxg eix‘? ‘fi.rY %@gﬁg%&%ﬁ such

Hashi noto"s thyroiditis, nyasthenia gravrs, tes, nephrotic
syndr ome, asswsionitrph ot diaxdnadtnecessary ityqreactiby Barshermriiadmut ircthe presdnoeief a

| eprosy, sezar n d.Jdiopathic thrombocytgpeni a qupyra; (6)

(a1 oo ar BEF Bfched O AT arteh B BE slinie BRI R e Sl DA™

t r ans pk anp@idnosioftd catalyat stich aey copperesalt likk botpes iolidag AldaaNfecaRbrypte SKi n and
cornea; and chronjc graft versys host_ disease; and (7) cancer.

Accor di ng?eﬁ‘,’m’t‘lﬁ’é“E‘FE&?FF@“PX‘V@H#‘PW“BPWF@&“&S&W%M of formuta (1) or
a 20 pharmaceutically acceptable salt thereof as here] nbefore defined
for use in therapy. In another aspect, the inven%ion provi des the use
of a conpOthedresttions imparticplny fop thexonysnsiometnme grova R \of RE tediffstentsush| t

t hereof ag_h | fin Lt he manufacture of a nedicanent for
use in th Pg%%ﬁﬁ@@ﬁ%%{p?ﬁegﬁg& F@l)?ég% 1?[he present specification, the term

"therapy" also includes "prophylaxis" unless there are specific
rapeutic’ and

i ndi catiops to the,cqntrary,, The t "th .

"t her apeut P AFRPEYR dhetsbtion s mpefaPegmiss fay Roeses PhemmrelgEflaxi s i s
expect ed b&ivxe iPRnhdnGal AbA-urh@l £aMmE. TReyld@iniicRed A8 ar@hcdRBiSOBs WhO
have suffered a previ ous episode of, or are otherw se considered to be

at i ncr ead¥dn thedrroghylagtightreagiment af artoimmusadntlirematory, gradiferniéve anper sons at
ko o S b . . . i sons &
rsk o ﬁ%?r@&?f@&n@e &Eéa&és%ih ﬂﬁo?gxkﬂcg@%?lg%edm%’lﬁéetaéeg S g %,!Jcé(od nhcluae

t hose havi amly history ease or condition,
15  of transplanted organs or tissues and Acquired Immunodeficiency Syndrome (AIDS).

Examples of these conditions are:
(1) (the respiratory tract) airways diseases including chronic obstructive pulmonary
disease (COPDY; asthma, such as bronchial, allergic, intrinsic, extrinsic and dust
20 asthma, particularly chronic or inveterate asthma (e.g. late asthma and airways
hyper-responsiveness); bronchitis; acute, allergic, atrophic rhinitis and chronic
rhinitis including rhinitis caseosa, hypertrophic rhinitis, thinitis purulenta, rhinitis
sicca and rhinitis medicamentosa; membranous rhinitis including croupous,
fibrinous and pseundomembranous rhinitis and scrofoulous rhinitis; seasonal rhinitis
25 inc;luding thinitis nervosa (hay fever) and vasomotor rhinitis; sarcoidosis, farmer’s
hung and related diseases, fibroid lung and idiopathic interstitial pneumonia;

(2) (bone and joints) rheumatoid arthritis, seronegative spondyloarthropathies
(including ankylosing spondylitis, psoriatic arthritis and Reiter’s disease), Behcet's

30 disease, Sjogren’s syndrome and systemic sclerosis;

(3) (skin) psoriasis, atopical dermatitis, contact dermatitis and other eczmatous
dermitides, seborrhoetic dermatitis, Lichen planus, Pemphigus, bullous Pemphiges,



WO 20041045393 PCT/SE2004/ 000051 16 those who have been identified by
genetic testing or screening to be particularly susceptible to

devel opi ng the di sease or condition. For the above-nentioned therapeutic
uses the dosage adm nistered twill, of course, vary wth the conpound
enpl oyed, WhOHHE§EI30f admi nistration, the treatment dRGTERIARIOTIhe

di sorder indicated. However, in general, for effecting

| munosnppresslon, the daily dosage ofisthe compound. of formula (1)
will be in true range fromO0.1 ng/kg, preferably fromO0.3 ng/kg, nore
preferably fr i&néogws koIl dirtfdatid, lanSBARMBS, ShRUBIMeY, drytRdhdsNBftABousUp tO
and including 30 nglkg. Tor the treatnent of airways diseases, the daily
dosage of theeoazxe;gxbhasdm@ms:@lpqualg angjviernal ggsijwlivifissbe in the range
fromO,001 ng/kg to 30 ng/kg. The conpounds of formula (1) and
pharmaceutical | y-acceptabl e salts thereof mray be used on their own but
wi || gener al(4)y (dasiroiitsstihsitteicgdCoeliad disadeopraviiils, sosplopilivaaatstdntaitis,
conposition in which the formil a (‘;]) conpound/&spgl t/sgl vate (active

i ngredi efit) i sMaRoCHEED 1 Seheedier Heerathis £l fpdrreiater pllgraice phich have

adj uvant, dil ueﬂéct&rmﬁeerﬁdzﬁfhegasre.g.oﬁﬁgﬁne,qmmtﬁ%n@e&%mgﬂ‘ adm ni stration,

t he pharnmaceutical conposition w il preferably conprise from0.05 to 99
%v (per cent by weight), nore preferably less than 80 fow, e.g. from
010 to 70" 9 | . 5 f d.ye

i ngredi ent A@I m&%%ﬁ@g&%@gﬁ%ﬁym{%@iﬁﬁkgm1§’ oérfgétmo P "ég %gi tion.
WO 20041065393 IrpuixsieAciey/Fodrote RAIDS) Iivpdsamgthermitesuprsgsiemic lopueent | on

al so proyvi des a_pharpmaceuti.cal, £ asi.tion conmprising a, .c ound of
formul'a 1) - or cotiftalRES Honti ote Sy Ruo oy i8R e BpE bty

hgr ei nbef o(r]I eI d@i@%ym&r&n&&ﬁﬂﬁdﬁﬁiaﬁhﬁcﬂism@& ]@E@mf hslae;tlé;ﬁ-&higyuﬁccept abl e
adj uvant, diluent or carrier. 5 The invention further provides a process
for the prepar F%ﬁ%?%s)ﬁﬁﬁ’ﬂ?é@gﬂﬁ? ¢ thEQIpRoGEIOPSIAAPITS he | nvent i on
whi ch conprises mxing a conpound of fornula (1) or a pharnmaceutically
acceptabl e salt thereof as hereinbefore defined, with a

phar maceut i €@ (alogeadtasiesipi) agulp andeironiefollgwing, B exanple, dranspiagtatipe of

P ler oor fi§t '( gag LaREy B, 104, Bhe, b0Ee HAYEN kB halRYrE 2REBLS E2R rsus

host disease; and

(7) cancer.

Accordingly, the present invention provides a compound of formula (1) or a

20  phammacentically acceptable salt thereof as hereinbefore defined for use in therapy.

In another aspect, the invention provides the use of a compound of formula (1) ora
pharmaceutically acceptable salt thereof as hereinbefore defined in the manufacture of a
medicament for use in therapy.
25 _
.. In the context of the present specification, the term "therapy" also includes "prophylaxis”
" unless there are specific indications to the contrary. The terms "therapentic" and

"therapeutically" should be construed accordingly.

30 Prophyléxis is expected to be particularly relevant to the treatment of persons who have
suffered a previous episode of, or are otherwise considered to be at increased risk of, the
disease or condition in question. Persons at risk of developing a particular disease or

condition generally include those having a family history of the disease or condition, or



the lung and/or airways or to the skin) in the form ofsol utions,
suspensi ons, heptafl uoroal kane aerosols and dry powder fornulations; or
systemcally, e.g. by oral admnistration in the formof tablets,
capsul esyo fMiHases powders or granules, or by parente@@&ﬁ@gﬂhﬂm@gfatlon
in the formof solutions or suspensions, or by subcutaneous

adm nistration or by rectal admnistration in the form of supp05|tor|es
or transdermally. The ability of coan%nds whi ch can i nhi bit

PMAI i onomyci n-stimul ated peri pheral bl ood nononucl ear cell

prolifer atﬁmmwhahahebmsmaﬁddw genetix deytihg ovsireepingte bepartially set out
bel ow. 20 The jnvenfion w || om/be illustrated in the foll ow ng
Exanpl es e %ﬁﬂ@% “%Wﬂg@@g @?@W@E@@Mﬁﬂp 8d: (i) evaporations were
carried out by rotary evaporation in vacuo and work-up 25 procedures
were carried out after renoval of residual solids such as drying agents

bK filtr B the abc(wmmmpﬁMhS m@mm‘\omﬁ tb@dﬂ’sb.@hdﬁﬁﬁmﬁfeﬁ%ﬂ% efdouise ey at ur e,
that is in e range er an at,nos ere o |nert gas
such as a%‘hr‘:h 9‘%@8?21‘03%@%@?# “?F@P@%S@F‘@L WW%‘F" 4@%!‘ ddnd the on
only and JREEES X iR frRABpreliid 5393
PCT/ SE2004 00%05;11 18 ?@bv@[fﬁ}ei g%ﬁc%g?g%ﬂ% pmﬁﬁd% t he
fornula | dmg@c:ﬂhmwmpnmdlmi formalac(3)y will lepein dhemiahyge fmmtﬂd”n)lgﬂfggptefm‘fﬁﬂ}'

resonance mass. s r.ot.on ti g resonance
Chon cal - SRS ik PorcrERRELL R o SRRke g e i Ste e B B 3y

mul tiplicigp t@:ﬁ}d&ﬁm&ﬁ%Mmg&gt Flok maﬁnensom&\ﬁ@a dideastq WY &iily dosagebf pl et ;
m rmultiplet; br béﬁh@ qui nt et ; (v |nterrred|ates
were not Hese WPWW@W'%G&M@W@ ¥ b e pinge fpm, &80 dedlby thin

| ayer chrﬁ@gography (TLC), high-performance |iquid-chromatography
(HPLO) spectronetry (Ms), infra-red (IR) or NVR anal ysis; 10

The compounds of formula (1) and pharmaceutically-acceptable salts thereof may be
vsed on their own but will generally be administered in the form of & pharmaceutical

.composition in which the formula (1) corapound/salt/solvate {active ingredient) is in

" association with a pharmaceutically-acceptable sdjuvant, diluent or carrier. Depending
on the mode of administration, the pharmaceuticel composition will preferably comprise
from 0.05 to 99 %w (per cent by weight), more preferably less than 80 %w, e.g. from
0,10 to 70 %w, and even more preferably less than 50 %w, of active ingredient, all
peroentages by weight being based on total composition.



Abbreviations D nethylformam de DM Tetrahydrofuran THE 15 The
follow ng exanples illustrate the invention. Exanple 1 2-f

(3.5-di net hy1 | El - pyrazol -4-vl)nmethyl|-3-f f (45)-4-hydroxy-2

| soxazol i (Wo 106539, "

car bonvl - ﬁ ? (1-met hyl et hyl ) t hi enof 2. 3LdI pyr| dd5H 3? éf"f”f“ 20 one
OH ODN 0, 1 N~ H a) 2-(2-Metal-I-oxopropyl)-3-thi gphenecarboxylic
acid To a solution of thiophene-3-carbdXylic acid (26.65g) in THE (300
m) was added 2M [|ithiumdiisopropylamde (229 m ) dropwi se at 0-5C

Wi th stirrifigisythe @resetit tnveatiom, als@rjﬂowd’es atpha-nfaeanichli d@g:pﬁkmb:ucmlﬁirshg med for
15 mn. A solution ggol\l-&g thoxy-N, 2 di net hyl pro%anamd 30 g) THE
(150 m) waSRIYEHOHHOFRHA Sk oaeehﬂr@affm agfeptabie salt hagelk o4 BRSIERFRCE | on

was conpl et S‘éfn%@%ﬁﬁ@ﬁ&tﬁdﬁrlvﬁﬂ Héﬁﬁadé@t?caﬁjf h&é@qbﬂc‘adjw diRedt 9P Brrier.

tenperature and stirred for 't was ed onto water, the layers
separated and the WO 20041965393 PCT/ SE2004/ 000051 19 aqueous washed

with ether. thcn acid and
ot ract o whnRE R At B3B8 NG ufitPon BY RPENu R O
anhydr ous nagnqﬁaitiugbf ﬁlullgﬂv@mﬁ)ln Whidh @hﬁﬁxs@ﬁxmgmh@bdﬁﬂamﬂg i ulz§ Nglca; d o
pressure to give the sub-title co g ' 0
1.10 (6H, dglgarxga@gtlg(allmacqﬁ)ta ls s§t7t g:frem})egg %qﬁqed,&y qbﬁ

S5- Met hyl - % nmehuéaﬂyw&epmblela@'ﬂ%@ SBuekpysirdazi n- 4(5H -one. Prepared
froma solution of the product of part a) (38.91 g) and nethyl hydrazi ne

(11.48 m) in ethanol (200 mM) which.was heated at reflux for 2 hr. and
concent nat e difidGhaceutical composition of the invention may be administered topically (e.g. to

the lung and/or airways or to the skin) in the form of'solutions, suspensions,
heptafluoroatkane aerosols and dry powder formmlations; or systemically, .. by oral
administration in the form of tablets, capsules, syrups, powders or granuies, or by
parenteral administration in the form of solutions or suspensions, or by subcutaneous

15  administration or by rectal administration in the form of supposiiories or transdermally.

The ability of compounds which can inhibit PMA/ionomyecin-stimulated peripheral
blood mononuclear cell proliferation can be assessed, for example using the procedure
set out below:

20
The invention will now be illustrated in the following Examples in which, unless
otherwise stated: -

(i) evaporations were carried out by rotary evaporation in vacuo and work-up

25  procedures were carried out after removal of residual solids such as drying agents by
. . filivation;

(ii) operations were carried out at ambient temperature, that is in the range 18-250C and
under an atmosphere of an inert gas such as argon or nitrogen;

30
(iii) yields are given for illustration only and are not necessarily the maximum

attainable;



10 reduced pressure. The residue was purified by col um chromatography
over silica, eluting wwth ethyl acetate / i-hexane (1:4) followed by
ethyl acetate / i-hexane (1:1)to give the sub-title compound as a solid
(33. 09 wh 200B6eBESI ) 209 [ MHH + ' HCDC13 1. 39( 6H, d), p8ridB2b4kidpessept et),
3.85 (3H, s), 7.59 (1H, d), 7.75 (114, d) 15 ¢)

2- Brono- 5-net hyl - 711- net yl et hyf -t hi e{}i)[ 2, 3-dl pvridazi n-4(5H)-one .
Prepared froma sol ution of the prod t of part b) (33.09 g) in acetic

acid (100, M) and water h was treated with bromne(8 16
m ) dr opia destrastugs pithe W“Hﬂdlﬁts Q'ﬁﬂiﬁ WﬂﬂaéFfFEﬂr@h@ff‘%ﬂd@rﬂU r ogen. The

ulfito Saerg o mubic el MET R A8 B Ralticdlh o " ST pets

were dri edagnctmwrewmg@mbmlcmgﬁe@immmd ﬂlmur,ed on tItachﬂsnﬁMnépeqkor ated

chr ot ogPATRB0E. Py e TokF & PGP o RS PRI o ane

(1:19)s fq}rbm;\qch@ﬁet Iquﬁwae-t ate / i-hexane (1:4) to give the sub-title
conpound as a soli dﬂ? 13.0 g). 25 M5 (EST) 287 and 289 [M+H + S HCDC13
1.35 (6H, d), 3.01 (1H, septet), 3.82 (3H, s), 771(IH S)

d)1-(Dp o a hot
sol uti onqg?yﬁeﬁﬁké%%geﬁy 1o cHFr%Jqugfr g@rn%? é&?{‘ﬁ;u%ap/r az‘Rgf"é§ e??g?]gx in
DVF 30 (lager nhmmmaahwmcbliuglppafo}mmmc:|mlmdd:aaro@&t@apw)(r{awpmase wi th
stirring un ni t e he m xture heated at 100C for 3
hr. 1t wag® %og}eé (M§? éﬁ%‘%g%}ﬁrm i\’fﬂfg di chl or onet hane and basified
wi th $0% sodi um hydroxide with ice/water cooling. It was extracted with
di chl orogt hane, the organic extracts washed with water, dried over WO
2004/ 065 2004/ 000051 20 anhydrous magnesium sul fate, filtered
and evapoppiciehlfenfgnids educed pressure. The repifue was purified by
col um chr omat ography over silica, eluting with ethyl acetate /
i - hexane Tettalrpdrofugin) owed by ethyl acetate to gT#E the sub-title conpound
as a solid (12.61 g). 5 ~"HoMsO 2.49 (3H, s), 3.58(3H, s), 6.91 (111,
s), 7.19-7.22 (4H, m, 7.29-7.38 (6H, m,

15 The following examples illustraie the invention,

Example 1
2-[(3.5-dimethy)-1 H-pyrazol-4-ylymethyl]-3-[[(48)-4-hydroxy-2~
isoxazolidinyllcarbonyl-5-methyl-7-(1-methylethyl)thieno[2.3.-dlpyridazin-4(5SH)-

20 one

B a) 2o Z-Mcthzl--l -oxopropyl)-3-thiophenecarboxylic acid
To a solution of thiophene-3-carboxylic acid (26.65g) in THF (300 ml) was added 2M

lithium diisopropylamide (229 ml) dropwise at 0-5°C with stirring under nitrogen, and
25 the resulting mixture stirred for 15 min. A solution of N-methoxy-N,2-

dimethylpropanamide (30 g) in THF (150 ml) was added dropwise over a period of 1 hr.

When the addition was complete, the reaction mixture was allowed to warm to room

temperature and stirred for 2 hr. It was poured onto water, the layers separated and the



9.89 (1H, s) e) 3-Bromp-2-[]

1- (di phenyl nmet hyl ) -3. 5-di net hvl -1 H pvrazol -4, vl | hydr oxYnet hyl 1-5-

met hyl - 7- (1-met hyl et hyl ) -t hi enor2 33--d iyridazin-4(5H) -one to To a

sol ution duct of part c) (13.0 g) in THE (1 dded 2M
l'ithium ‘&BI é@%r%%@l amde (24.9 ml) dropw se at 0-5C gﬁ’%@ﬁ]?ml g under
nitrogen, and the resulting mxture stirred for 20 mn. A solution of
t he product of part d) (14.4 g) in THEI® (50 ml) was added dropw se, the

m xture allowed to warmto roomtenperature and stirred for 3 hr. It

was pour ed dqiéos actied Withi ettir. Dk BeonO s haddifiad itk ¥bdcaBydesthricacigthy| 15
acetate, the organjc qelxtracts washed with water, dried over anhydrous

magnesi um Xipgted with gthyliagetatg %erg@%ﬁﬁwa&smﬁmém%n@auw@gw@ The
resi due wa | WA N8R - QIR W th
et hyl acet ZSPE% ﬁlte?%xéalﬁgv%%}%) fo%}?omdﬂgggmx%%%@g}é%% 880 rﬁédﬁggﬁe

(1:2) to giaselid8.Bud)-title conpound as a solid (17.42 g). M5 (ES1) 577

d 579 > 227 (311, s),
3 13 (14 ?ﬁlﬂt 910§E€2§§%@ﬁ%&??g&%ﬂ(éﬁgaﬁf@m(1H d)( 6. 7SS%1H,
s), 7.10-7.12 (2H ), 7.17-7.20 (2H, m), 7.25-7.35 (6H, m fl

3-Brono-2-11- d| henvhnet hyI)-3_
5-di net hv1-8 : Al 28e.ret h | | eet hy

)- thienol 2 e e o f}%%%?@'%%@%ﬁ@?ﬂg el

(72 ml) vasnideano! {260 mi) wshlblawa l(eaiﬁd al tpfhantbr £ he and xineemralrdampdel at  40C

th t d d
1L S0 RIS, 5 95E o 85 OBl BRI, S
successi veleyutﬁwgt\ﬁtm}tyh At/ 13&3:813@1 dnfolivwed hosthtl @catstt vi-haxanagic at er

dried over esiumsul fate, filt and evaporated under reduced
pressure. 'ﬂ‘f@ SOt P’Sﬂ%"d\/@éy?l?qégs%gkd with i-hexane, collected by

f||trat|on1@g@5 Q@giM.ng]Ogl ve the sub-title conpound (16.19 g) M5 (ESI)
561 and 563 [MFH? V\ED 4/ 065393 PCT/ SE2004/ 000051 21 S HDMVso 1. 23
(6H, d), 2.8HcoeRM396H, dR3206 ((Iirseptst) 3.85.9H, Y1159 @ébﬁwﬂs (38 (3H, s),
3.97 (?5H s), 6.79 (1H, s), 7.16-7.18 (4H, m, 7.27-7.36 (6H, tn)

¢) 2-Bromo-5-methyl-7-
Prepared from a solution of the product of part b) (33.09 g) in acetic acid (100 ml) and

water (100 ml) which was treated with bromine (8.16 ml) dropwise over a period of 5
min with stirring under nitrogen. The mixture was heated at 70°C for 6 hr. then cooled,
20 diluted with sodinm sulfite solution and extracted with ethyl acetate, The organic
extracts were dried over anhydrons magnesivin sulfate, filtered and evaporated under
reduced pressure. The residue was purified by column chromatography over silica,
eluting with ethyl acetate / i-hexane (1:19) followed by ethyl acetate / i-hexane (1:4) to
give the sub-title compound as a sokid (13.0 g).
25 MS (ESI) 287 and 289 [M+H]"
8'Hepep 1.35 (6H, d), 3.01 (1H, septet), 3.82 (3H, s), 7.71 (14, §)

d) 1-(Diphenyimethy))-3,5-dimethyl-{1H)-pyrazole-4-carboxaldehyde
To a hot solution of 1-(diphenylmethyl)-3,5-dimethyl-(1H)-pyrazole (25.0 g) in DMF

30 (22 mi) was added phosphory! chloride (8,87 ml) dropwise with stirring under nitrogen
and the resulting mixture heated at 100°C for 3 hr. It was cooled, diluted with water and
dichloromethane and basified with 50% sodium hydroxide with icefwater cooling. It

was extracted with dichloromethane, the organic extracts washed with water, dried over



9)

2-[ 1- (Di uhenvl net hyl ) - 3, 5-di net hyl -1 H pvrazol - 4-yl net hyl | - 45-di hvdr o- 5-m

eth 5 7-(1-nethylethyl)-4-oxo-thieno[2,3-dl nvridazi ne-3-carboxylic acid

To a soydbhRpebs; t he product of part 0 (16.19 g) inpapk :Ebﬁ-%lﬁuiTHE (200

m ) was adde 2M i sopr opyl magnesi um chl ori de sol ution %

dropwi se at 0-5C with stirring wunder_nitrogen, and the resultl ng

mxture stirred at OC for 30 min. It2Qas then guenched with a stream of

carbon dioxide for 2 hr, allowing the m xture to warmto roomto

t enrper at wanbydrpes mesium@dmw,é‘tltswdwnélevapp@tbdwderpmts:sdlp@sm Tiel uted with

1M hydroghl.ori d vvas cte th eth ace e _prganic

ext ract's RCHEHEARER vl bR oFSlGRRAa ek bt SR SRR eictiio Bt o

filtered ﬂ[uimﬁﬂ/(aﬂQ)“ﬁllOﬁ*edlfbd&hylraedHGWgw@ﬂﬁ%ﬁMﬁﬂe bémgiung at BeolRiub-titl e

corrpound s a solid (15.18 g) Ms (ESI) 527 [MtH + 15 S HDIVBOl 26 (6H
2.03 €§1ﬁ E%) 2.17 (3H, s), 3.07 (111, septet) 3.82 (3H,° 4. 40

2H 7 / 24 111,
é, o) POy, sl 28l (i), Tho tootBnl g Al ag iy, 2¢ ¢
| ~7- (1 rre@ By (18f,lby1 ) - 4- oxo-t hi enof 2, 3-dI pyr| da2| ne- 3-car boxyl ic acid 20

To a solution of the product of part g) (15.18 g) in ethanol (100 nl)
and formc acid (50 m ), under nitrogen, was added a catal ytic anount

of 10% paélsam igEn) B et )-8 5 81im Byt LA -@yi8kd1dr foxBrHRtheTLS-
tenperature 18 h 'he c‘ata st was I enpve y tration, resh
cat al yst o 2o renynds }.adit: el the m xture stirred

for 24 h : | Gy ¢

presedte 138 Solufifs Wéfﬁ“ fém 38 65y s R
361 [ M+H| du@p:tdpylpmsieizmnﬂ)aim)mg atD-TE wigHtirddg wiglen Gitrpgen, apkihe) , 3. 81
(38, %), el Sihuhordd a0 PR og o o 14 o

i's Zz(ng (il i (ﬂOﬁm_DI_MMdﬂem&ﬂobwﬁeﬁﬁé ?mtrﬂréaﬂdwd‘mb?%hfﬁttdﬂwo%ﬁ ﬁr@m?ﬁi‘% andd[ pvri dazi
n- one 0 S ensi on .o oqQuc 0 ar . .

(S)-4-i s oz PR o Et‘{‘)ﬁ? iRgp “m?’[ nate soly ﬂildﬁ%iﬁ %@%E‘gzz‘hl’lri azol e
(3.33,9) hcféta@& %%?%ah{c' exRadtLWashEl )mtﬁ%teadﬁlﬁq ovérrahgyct%@ﬂag%mﬁa# 12 n)

fol |l oned di'eth | or ophosphat e the mXture WO
2004/ 0653ggfamﬁhg@@@4ﬁvm@g¢un@g reduced pre:ssure The residue was purified by

column chromatography over silica, eluting with ethyl acetate / i-hexane (1:4) foliowed
by ethyl acetate / i-hexane (1:2) to give the sub-title compound as a solid (17.42 g).
MS (ESI) 577 and 579 [M+H]*

20 §'Hpuso 1.30 (6H, d), 2.00 (3H, 5), 2.27 {3H, 5), 3.13 (1H, septet), 3.65 (3H, 5), 5.88

(1H, d), 6.51 (1H, ), 6.75 (14, 5), 7.10-7.12 (2H, m), 7.17-7.20 (2H, m), 7.25-7.35 (6H,

m)

25 methylethyl-thieno[2,3-dlpyridazin-4(5H)-one
- -To a solution of the product of part ) (17.42 g) in dichloromethane (36 ml) and
trifluoroacetic acid (72 ml) was added triethylsilane (36 ml) and the mixture heated at

40°C with stirring under nitrogen for 48 hr. The solvent was removed under reduced

pressure, the residue dissolved in ethyl acetate, washed successively with saturated
30  sodium bicarbonate solution and water, dried over mégnesium sulfate, filtered and

evaporated under reduced pressure. The solid residue was triturated with i-hexane,

collected by filtration and dried, to give the sub-title compound (16.19 g)

MS (ESI) 561 and 563 [M+H]"



stirred at anbient tenperature under nitrogen for 18 hr. It was
concentrated under reduced pressure, diluted with saturated sodi um

bi carbonate solution and extracted with ethyl acetate. The organic
extracts d with water, dried over anhydrous

sul fate, Wéfogp@’gggnd evapor ated under reduced pressuf&r ’S%izl@"f"?é‘g‘ildue was
5 purified by colum chronat ography over silica, eluting with ethyl
acetate /- methanol (49:1) followed by2ethyl acetate / nethanol (19:1)
to give the title conpound as a solid (2.1 g). M5 (APCl) 432 [ MtH| +

S HhMso 1.2

3.48-4.16 (g'rl-l%mgo61 1% 202(%175 z?bﬁﬁﬁ;%) ?%8 gi_] gé%@’?%s((ﬁ S)I~91927 16 (1H,
s, br) Exaw@f{espszg[(%s&mmtwﬁ o} 127226 (6K 1) ) net hyl ] - 3- (f

(4S) - 4- hydr oxy- 2-

| soxazol i di nyl | ear bonyl11-5-net hvl - 7- (2- met hyl propyl )t hi enol 2. 3-di pyri daz
in-4(5H) - 1p) Zlﬂe{mﬁlen@r@ﬁﬂh-ﬂi SindebiYI-1 Edbyrazol-4-yimethyl i

a) 2- Bronp- 5- neet hyl - 7- ( 2- ~I praopyl ) thi eno[ Z, pyr -one
20 Prepa? ed _-ﬂ_wlethvl)-dl-oxo-thmnomj-gipygdazme—?: carboxyhc ac1d
5-met hyl - Ega%‘iﬁﬁﬂ"&l wp&&cha%ﬁhﬁqh%pﬁ@%&fﬁﬁ gwgé’@d% 29695)

follow ng the procedure of exa to gi've'th
conpound agMdsepuipytineghBiEGEhloddisobitids (1. E[ﬂ\thm]dmpﬁhsd@maﬁ% SadStighgl, d),

2.19 (111, 2 211.. d), .3, 82 (3H.,

2004/ 065393&%'%%%%%9195%8%% ‘mgz’}}i"b“}m g‘-“éérﬁoaﬁ&‘;}c{’ %.% ﬁg}eﬁ@{‘?ﬂ?’f’%ﬁo
5-di et hvl - with b syeaar ef carbou Kioltide fenytrpdlioylidg the mixture to warm to room

met hyl - ZD ( 2ten”§>%r%¥u'r 1?% t}ngén?rgt% chi})er ggdgce }g'!:szstllrg amg awteé) with IM

hydrochloric acid. It was extracted with ethyl acetate, the organic extracts washed with

water, dried over anhydrous magnesium sulfate, filtered and evaporated under reduced
pressure to give the sub-title compound as a solid (15.18 g)
MS (ESI) 527 [M+H]

15 3Hpmso 1.26 (6H, d), 2.03 (3H, s), 2.17 (34, s), 3.07 (1H, septet), 3.82 (3H, ), 4.40
(24, 8), 6.82 (14, s), 7.15-7.20 (4H, m), 7.28-7.38 (6H, m), 16.'24 (14, s, br)

h) 2-{3.5-Dimethyl-1H-pyrazol-4-ylmethyl}-4.5-dihydro-5-methyl-7-(1-methylethyl}-4-
oxo-thienof2,3-d]pyridazine-3-carboxylic acid
20  To a solution of the product of part g) (15.18 g) in ethanol {100 ml) and formic acid (50

ml), under nitrogen, was added a catalytic amount of 10% palladium on alumina and the
mixture stiried at ambient temperature for 18 h. The catalyit was rémoved by filtration,
fresh catalyst added to the filirate under nitrogen and the mixture stirred for 24 hr, It
was filtered and the solvent removed under reduced pressire to give the sub-title
25 compound as a solid (8.23 g)
- -MS (ESI) 361 v
§'Homso 1.24 (6H, ), 2.08 (6H, 5), 3.10 (1H, pent), 3.81 (3H, 5), 4.36 (2H, 5)

30

To a suspension of the product of part h) (7.13 g), (8)-4-isoxazolidinol hydrochloride

(2.73 g), and 1-hydroxybenzotriazole (3.33 g) in acetonitrile (250 ml) was added
txieﬂuylainine (12.12 ml) followed by diethyl chlorophosphate (3.16 ml) and the mixiure



Prepared fromthe product of part a) follow ng the procedure of exanple
1l part e) to give the sub-title conmpound as a solid. 5 S HDVSO
0.94-0.96 (6H, m, 1.99 (3H, s), 2.11 (1H, septet), 2.26 (3H, s),
2.61-2.%® 20RKe53931), 3.66 (3H, s), 5.88 (111, d), 6. p8rAtMdomddst 6.91
(1H, s), 7.10-7.20 (44, m, 7.25-7.38 (6H, m O 3-Bronmp-2-[[1-(diphen

| ymet hyl ) -3, 5-di net hvl -1 H pyrazol -4-yl I nethvl -5-nethyl -7- |o

(2- et hyl uropyl ) Uenof 2, 3-dl yyri daj 4%( n- one Prepar ed from t he product
of part 22 | | OWI n the g*r ocedure of exarrpl ﬁ part gl ve the
sub-tit | g blermpersire deppirpegn for hsfirg stwn cmtr edug ¥DVso 0. 88
é 6317 d)15 x%dt%@d ﬁr’éés%re &ﬂut dlwﬁx%z%ur%d Ec%ﬂﬁlm bg&?oﬁatéggm&%ﬁ aznﬁ)er&tré)ttf@q”lﬁ?’H s).

| - (Di phenethqtﬁ,m )Th;: c@gmmtmts wmwh@mnhwawr,unedhwlanwdmm hydr o- 5- me

thyl- 7- - 3- is acid
Pr gpar ed(]ﬁ?%&r%@ﬁ sglrfﬂé)gﬁ%{eﬁg&(% %Pra%?%gﬁ*?%d#&é’rf’%g L@g gﬁlﬁg%? exanpl e
[1 I\/Eﬁl]r ts g)pﬂrﬁe@)byeolurﬁﬁ)chrbﬁlamghphy Neﬁsmmmm@wﬂh edlyismietaﬂe/ éshdnSl ) 541

2-1(3, 5- d‘*ﬂéi fellwad byt zastata  presbanel R1A-1)-ta siyedhatite comporad #9a solid (2. et hy
| propvl) - 241 xo-t hi eno[ 2, 3-dl pyri dazi ne- 3-carboxylic acid 25 Prepared

fromthe g3uct of part. d) follow ng the procedure of exanple 1 part h)
to give f’llﬁéABGB“@E{MéH&orrpound as a solid. MS(ESI 375 [MH—I]+ ~' HDVBO

5 a0 1) ohpd B R bR R Gt a2 B s s O

i soxazel i denylib ¢H, mnysléssmi’m} 1716 eyl propvl | t hi enof 2
3-dl pyridazin-4(5H)-one Prepared fromthe product of part e) follow ng

the procedure of exanple 1 part i) to give the title conpound as a
solid. WOpgffhe 865393 PCTI SE20041000051 .24 MS(APCl) 446 [ MrH| +

3,9-Dimethyl-1H-

15

a) 2-Bromo-3-methyl-7-(2-methylpropyDthieno[2.3-d]pyridazin-4(5H)-one
20  Prepared from 5-methyl-7-(2-methylpropyl)thieno[2,3-dipyridazin-4(5H)-one (WO
9929695) following the procedure of example 1, part ¢) to give the sub-title compound
I-. as a solid.
MS(ESI) 301 and303 [M+H]"
3'Hepen 0.98 (6H, d), 2.19 (1H, septet), 2.59 (2H, d), 3.82 (3H, 5), 7.69 (1H, 5)
25



~'HnMso 0.89-0.9] (6H, m, 2.04-2.12 (7H, m, 2.55-2.58 (2H, m,
3.48-4.16 (911, m, 4.63-4.80 (1H, m, 5.52 (1H, s, br) 5 Exanple 3
2-[(3,5-di nmethyl - 1H nyrazol -4-yl) net hyl | - 7- et hyl - 3- 11 (4S) 4- hvdr pxy- 2-

I soxazol i ¢y aggonyl | - 5-met hyl -t hi enoi 2, 3-i li pyri dgzina e OHO
NNO ON (Wdﬂhﬁﬁg)?o a) N-nme hoxy- N-net hyl pr opanam de%?g%gé@g?@ﬁ]on of
propanoyl chloride (15m) in DCM (250nl) under nitrogen was added

N, O di net hyl hydroxyl ami ne (17g) and triZ2thylamine (72ml) at OC with
stirring. The resulting mxture was allowed to warmto roomtenperature
over 5h t heb) 3-Bronmr-24[1-(dipberyiméthy)-8 Stdimetholpbi-atrecbluind iy drozdtmeidgl 5k essur e
and then trit ed Wit h di yl .ether. The _tesulting filtrate was
evapor at ed e S B LY AL Helld@B2 titl e conpound as an
oi I (17.79) pRpile® &dkhd frolditlof fatt 2) Zoltbdidgahe pfobsduss &%x ePtoGatve( 3H,
s) b) 2-0-O<gprq yl )-Sﬁthi ophlse_negar boxy%Ztih%:plgci 3%20 Pélg%jgr]g)gﬂf ?o%

t hi ophene- 3113@&13‘{785?/?‘?@0&&‘#%5?&%5{ he product of part a) follow ng the

DoPra 5% BB In R, B2 b 909, (8 Bl A G TIRAN R

c) 5-Met hyl my-366\8H; §)n5.eR (L 43 6B VH] e oNEIH, &)ﬂ)l:lOﬂQOKﬁ%—Iﬁh%MSe’mB‘ rom

the product of part b) follow ng the procedure of exanple 1, part b) to
gi ve the suffim e conmpound as a solid. y"HCDCI3 1.38 (3H, t), 2.86 (2H,
q), 3.85 (3H, s), 7.60 (1H, d), 7.75 (IH, d) WD 21104/ 065393

PCT/ SE2004/ 000051 251

{imethyl-5-methyl-7-

10 (2-methylpropylithienof2.3- idazin-4(5H})-one
Prepared from the product of part b) following the procedure of example 1 part £) to give
the sub-title compound as a solid.
MS(ESI) 575 and 577 [M+H]
$'Homso 0.88 (6H, d), 1.99 (3H, s), 1.99-2.04 (1H, m), 2.15 (3H, s), 3.66 (3H, 5), 3.97
15 (24, s), 6.80 (1H, s), 7.15-7.37 (6H, m)

2-[[1-(Diphenylmethyl

7-(2-methylpropyl)-4-oxo-thieno[2,3-dpyridazine-3-carboxylic acid

Prepared from the product of part ¢) following the procedure of example 1 part g) to give
20  the sub-title compound as a solid.
MS(ESI) 541 [M+H]"

4-oxo-thieno[2.3-dlpyridazine-3-carboxylic acid
25  Prepared from the product of part d) following the procedure of example 1 part ) to

- - give the sub-title compound as a solid.
MS(ESI) 375 (M+H]
§'Hpmso 0.89 (6H, d), 2.07-2.13 (7H, m), 2.62 (2H, d), 3.81 (3H, 5), 4.34 (2H, 5)

30 ) 2-[(3.5-Dimethyi-1 H-pyrazol-4-yDmethv113-[[(4S)-4-hydroxy-2-

isoxazolidinyl]carbonyll-5-methyl-7-(2-methylnropyDihienof2.3- idazin-4{5H)-one

Prepared from the product of part ) following the procedure of example 1 part i) to give

the title compound as a solid.



d) 2-Brono-7-ethyl-5-nethyl-thienor2, 3-dl pvridazi n-4(5H)-one Prepared
froma solution of the product of part c¢) (4.8g) in DCM (50nl) which was
treated with nethanesul fonic acid (0.8m) and

1, 3- di bvorm4/B6533di met hyl hydantoin 5 (3,59). The m pdusr2omasoosiirred
under nitrogen, in the dark, for 2011. Additional nethanesul fonic acid
(0.8m) and 1, 3-di brono-5, 5-di net hylJyydantoin (3.5g) were added and the
m xture stirred for a further 20h. e mxture was diluted with DCM and

successi i&(@ﬁﬁ;‘ggg i fh sodiumthiosulfate solution (x2) then brine,

dried ov gnesi um sul fate filtered and evaporated under
reduced - o} ogr aphy
over sil f&caﬁ&y? E% |0-r?h?6ﬂ‘?rﬂ5 ?ng ?gsﬁf%wget g@eﬂ ?g‘%&%@ﬂg{t@év\ed

i so- hexaﬁ@e‘t&%lHamtSaﬂe(l(-IBs,:b)') to g| ve the sub-title conpound as a
solid (3g). S Hecnecl3 1.35 (3H, t), 2.77 (2H, q), 3.82 (3H, s), 7.70 (1H,
s) 15 e) 3-Brono-2-ff 1-(di phen

| met hy;l ) “Eabpt 3t hyl - | H-nvrazol - 4-yl ] hvdr oxvnet hvl | - 7-

et hyl - 5-net hyl -t hi enof 2, 3d yrlda Preparedfromthe
product LU y8eicethy b4 D hyirs #2- part e) to.

gi ve the jshhidil qn ioCh_ . d 565 [ M+H + 20
, . 2. , , (2H, qg), 3,80
(3H, s), 6.04 (1H, s),OH6.56 (1H, s), 7.08-7.17 (4H, ), 7.26-7.35 (6H,

m f) 3- BronB Dffl-(\di phen
| met hvl ) - 3, 5§ di t'}lt - H pyrazol -4-yl | net hyl 1-7- et hyl -
met hyl - t hieyfo 8- d| pyri dazi n-4(5H) - one 25 Prepared fromthe product of

part e) f OINLO rocedure of exanple 1, part f) to give the -

sub-title co sta solid. Ms (ESI) 547 and 549 [ MtH] + VHCDCI3 1. 28
(3H t), 2.1 NN 2.18 (3H, s), 2.74 (2H q), 3.80 (3H s), 3.93
(2H, s), 6.91 (1H Q), 7.15 (414, m), 7.33 (6H, m 30 WD 2004/ 065393
PCT/ SE21104/ 1100051 26 g12J[ 1- (Di nhenvl meth

)-3,5-dinethyl -l Hpy_razol -4-yl |l methvl|-7-ethyl-4 5-di hvdro-
10

8) N-methoxy-N-methylpropanamide
To a solution of propanoy! chioride (15ml) in DCM (250ml) under nitrogen was added
N,0-dimethylhydroxylamine (17g) and triethylamine (72ml) at 0°C with stirring. The

resulting mixture was allowed to warm to room temperature over Sh then filtered, the

15 filtrate evaporated under reduced pressure and then triturated with diethyl ether. The
resulting filtrate was evaporated under reduced pressure to give the sub-title compound
as an oil (17.7g)

S'Hepens 1.14 (3H, 1), 2.43 (2H, ), 3.08 (3H, 5), 3.67 (3H, 5)

b) 2-(1-Oxopropyl)-3-thiophenecarboxylic acid
20 Prepared from thiophene-3-carboxylic acid and the product of part a) following the
- - procedure of example 1, part 2) to give the sub-title compound as a solid,
$'Hepon 1.91 (3H, 1), 3.18 (2H, 9), 7.64 (1H, &), 7.98 (1H,4)

¢) 5-Methyl-7-ethyl-thieno[2,3-dlpyridazin-4(5H)-one _
25  Prepared from the product of part b) following the procedure of example 1, part b) to .
give the sub-title compound as a solid.

$'Hepen 138 (3H, 1), 2.86 (2H, 9), 3.85 (3K, 8), 7.60 (1H, 8), 7.75 (1H, )



5-nmet h-1 - 4-oxo-thi eno[ 2, 3-dl pyri dazi ne-3-carboxylic acid Prepared from
the product part f) follow ng the procedure of exanple 1, part g) to
give the sub-title conmpound as a solid. 5 Ms (ESI) 513 [ MtH + VHCDC13
1.34 (3H, %)24104%6%33(3H s), 2.15 (3H, s), 2.79 (2H, dpemSedydostsy S)
4.55 (2H, s), 4 (IH s), 7.17 (4H m, 7.32 (6H, ng h)y 2-1(3

5-Di net hyl -1 H-pyrazol 4-yi)nmet hvl1ll- 7-et hyl -4, 5- di hdr o- 5- net hyl - 4- oxo- 10
t hi eno[ 2. 3-dl ppri dazi ne- 3- car boxylic aétd Prepared fromthe product of
part g) follow ng the procedure of exanple 1, part h) to give the
sub-title conpound as a SO|Id M5 (ESI) 347 [IVH-|]+ $ HDMso 1.22 (3H, t),
2.08 (6H, : Z _ . , 4.3 s) 151i)

2-f (3. 5- Di nethHy ' [[(45)-4- hvdroxy- 2-
i soxazol i di Mﬂ)drﬁﬁﬁ'diﬂa}ﬁcblhh&rd"f&hdbfbdﬁchbﬁﬂﬁlc?(fﬁsgﬂrDECM@mkrﬂ) Whigiaone

Pr epar ed fromthe product _of part foll ow ng the procedure of exanple

1, part i) ¥egie @i’ltbén?fh@e@{ﬁamaﬁlﬂéﬂ §@Hﬁ6@|h§ %@0@03‘5@5 ﬂ!@leﬂmhmtelesn 418

[V NEDNaSg) B e e feoinded oy i, innd ok ek 208, agifihf 21 -

Exanpl e 4 2Bethanesulfonic acid (0. 8ml) and 1,3-dtbromo-5 S—dxmethyﬂlydantom (3.5g) were added

7 C\/cl opro 3 YEL azQ 4- hvdr ox
-2- i sox az"é{"fildgzlﬁ Iﬁ{’/‘%r %t%rr ?fyal fk{“&e %8? {l)]f‘e ™ ur?l%%%& ﬁ#‘% P@l\& b
az | n- 4( 573) suoteesi @iy wadlbl with sodiuth thiosalfbte Bblutibn (x2) then brine, dried over
anhydrous magnesium sulfate, filtered and evaporated under reduced pressure. The

10 residue was purified by column chromatography over silica, eluting with iso-
hexane/ethyl acetate (9:1) followed by iso-hexane/ethyl acetate (8:2) to give the sub-title

compound as a solid (3g).
§'Hepeps 1.35 (3H, 1), 2.77 (2H, ¢, 3.82 (3H, s), 7.70 (1H, 5)

15 &) 3-Brom0-2-ﬂ"1—(diphenvlmethﬂ)&,S-dinieﬂwl—1H~nvrazol-4-v11hvdroxvmethv]l—7-
ethyl-5-methyl-thienol2.3-dlpyridazin-4(5H)-one
Prepared from the product of part d) following the procedure of example 1, part €) to

give the sub-title compound as a solid.
MS (EST) 563 and 565 [M-+H]"

20 S'Hepoi 1.35 (3H, 1), 2.15 (3H, s), 2.23 (3H, s), 2.81 (2H, q), 3.80 (3H, s), 6.04 (1H, 5),
6.56 (14, s), 7.08-7.17 (4H, m), 7.26-7.35 (6K, m)

3-Bromo-2-{{1-(diphenyimethyl

methyl-thieno[2,3-dlpvridazin-4(5H)-one
25 Prepared from the product of part &) following the procedure of example 1, part £) 1o

- - give the sub-title compound as a solid.
' MS (EST) 547 and 549 [M+H]*
S'Hepos 128 (3H, 9, 2.10 (3H, 8), 2.18 (3H, 5), 2.74 (2H, ), 3.80 (3H, 5), 3.93 (2H, 5),
6.91 (1H, 8), 7.15 (4H, m), 7.33 (6, m)
30



WO 2004/ 065393 PCT/ SE2004/ 000051 27 a)

N- met hoxy- N- net hyl - cycl opr opanecar boxam de Prepared from

cycl opropanecar bonyl chloride foll ow ng the procedure of exanple 3,
part a)wb@ogioyaed he sub-title conpound as an oil. 5p&rkiRemnths8l (2H,
m, 0.99 (214, m, 2.14 (IH m, 3.21 (311, s), 3.67 (3H, a) b)

2- (Cvcl opropyl carbonyl ) 3-thi ophenecgrboxylic acid Prepared from

t hi ophene- 3-carboxylic acid and the %oduct of part a) follow ng the
procedure of exarrpl e1 1, artda)ﬂ}ollve thg sub- t|tIe c% ound as a

d), 7. 98 101 o file dpzige hoarbor
- . carbox 1°a°1d.4(5|—|) one Prepared from

the pr odlBrtpamﬁ fmmﬂlelpjodﬁctlplamﬁ) m@owhgtlwmccmduleef afamgialyphe gltogert b) to
gi ve the T?ubbtjltle conmpound laas a solid. 15 Ms (ESI) 207 [ MtHI+ S HcDC] 3
1.02 (2HDG5eb-tHlegem ?%‘T PSag§e-2 02 (1H, m), 3.78 (3H, s), 7.59 (1H, d),
7. 75( B4, MQIESI)SIB [M+H] _

2- Brono- 7- cycl og I-5 met hyl - t hi enol[ 2, 3- di yridazi n- 4(5I—2 one 20

b opar oc FHicom A3# it 300 (TH D BSH Do 7B Hb 39B(A 0. 085 (558 9 0

(9.Q) i r at onate solution (150m ), treated with
brom ne E)B%HH %’ff (4%@%%?{)6%? met abi sul fite sol uti on was added
dropwi se and with stirring and sonicating a solid was forned. The
resul ting d | a vacuum oven
and pur i%EeH H A 2 =t SHAX : “#EX0G t h

i so- hgyaqgilegg@ l @3.35&,6 ]{L)acﬁ]o g| ve the sub t|tIe compound as a
solid (8. 1.84 (1H, m, 3.77 (3H, s), 7.69
(1H, s) Psemrqdrﬁpwﬂr@wdwmépw g)zfo[lpwmgdhqmrw@urmfwmpl%l part h) to

di met hv,
Ihydroxyr%‘fehkﬁ% ﬁfeoéoﬁléfm%ﬁhﬁsgﬁglﬁ 3-dl pvri dazi n-4(57)-one 30 Prepared
fromthe MS@EID;Mbﬂi\dﬁaft d) followi ng the procedure of exanple 1, part

i S Sk A AR 7

15

isoxazolidinyl]carbonyl)-S-methyl-thieno[2.3-d]pyridazin-4({5H)-one
Prepared from the product of past h) following the procedure of example 1, part i) to
give the sub-title compound as a solid.

20 MS (BSD) 418 [M+H]"
B'Hpmso 1.23 (3H, m), 2.05 (3H, m), 2.13 (3H, m), 2.74 (2H, m), 3.33 (3H, s), 3.51-4.16
{6H, m), 4.61-4.82 (1H, m), 5.55 (1H, m).

25




28 “STRCDCI3 1. 05 (4R, 1.92 (IA, m, 2.17 (311, s), 2.24 (311, s),
3.75 (3H,.s), 6.06 (1H, s), 6.57 (1 H s), 7.15 (411, m, 7.32 (6H, m
f) 3-Brono-7-cycl onropyl -

[1-(dipb I byl | -3. 5- dlnethyI-IFvarazoI

yllnethyﬁﬁ%mﬁﬁé V? t hi eno[ 2, 3- d]pyrlda2|||-4(5kb onepﬁféﬁgwg@m??on1the
product of part e) follow ng the procedure of exanple 1, part f) to
give the sub-title conpound as.a solid@7 M5 (ESI) 559 and 561 [ MrH +

$' Hcpen 0.98 (411, m, 1.83 (1H, m, 2.13 (3H, s), 2.19 (314, s), 3.75
(3H, s), 3.94 (313, 10 s), 6.61 (1H, s), 7.16 (411, m,; 7.31 (611, m

)7gq10I opr opA 2 i Xami¢H mat hyl - | H pyrazol - 4-yl | met hyl
|-4,5 dih ic acid
Pr epar edI f?%ﬁ% e‘ﬁﬁ%tcg%h% %’?&Iﬁ%ﬁ}?&fd W%H%{}%&g%?&@%ggﬁé{a%i%@ :ax arrp: e
1 part g)part)a)tdgwgﬂweu‘tb-hﬁeembpctunﬁbmnﬁhpound as a soli d I\/IS (ESI) 525

1 05 (311, 2.19 (3H,
s) 3 Ton f%ﬁ%n@ib 8142 sm %’1%?”)2}15 326146(%1{(‘}‘.% 2%)%31‘1,78)11%61 . 7.35 (6H,
m 20 hh 7-Cycl opropyl-2_ F(3 5-di net hvl -1 H_pyrazol -4-y
i met hY] - 4. 5-di hvdr o- 5- et hyl - 4- oxo-t hi enof 2, 3-dl pyri dazi ne- 3-car boxylic
acid Prepared fromthe roduct of part g)‘follovvl ng the procedure of
exanple 1, biafGvelppropylcarboud)-3 Horhspecprbprlicasidnound as a solid. MS. (ESI)

§;39 El'\/ggﬂ zgﬁﬁarg&%@% l'%geg %‘Fﬁgoﬂ?hc aidhd (R'Brodtibe 0fpart Y) CblowidBine 3- 77 (3H,

j (3, 5-di nepﬂﬁvttd-lltthf nwe;d@ﬂfmﬂwb Jogiveiha sutstitld donpound dsyectodisly =2-

IR T

1, part i) togive 30 the title conmpound as a solid. M5 (ESI) 430
[ MtH + WO 2004/ 065393 PCT/ SE2004/ 000051 29
¢) 7-Cyclopropyl-5-methyl-thieno[2.3-dlpyridazin-4(5/}-one

Prepared from the product of part b) following the procedure of example 1, part b) to

give the sub-title compound as a solid.

15 MS (BSI) 207 [M+HT"
8'Hepers 1.02 (2H, m), 1.08 (2H, m), 2.02 (1H, m), 3.78 (3H, s), 7.59 (1H, d), 7.75(1H,
d) '

d) 2-Bromo-7-cyclopropyl-5-methyl-thienof2.3-dlpyridazin-4(5H)-one

20  Prepared from a rapidly stirred solution of the product of part c) (9.0g) in satwated

" sodium bicarbonate solution (150ml), treated with bromine 6.7ml. After 25min, sodium

metabisulfite solution was added dropwise and with stirring and sonicating a solid was
formed. The resulting solid was filtered, washed with water, dried in a vacuum oven and
purified by column chromatography over silica, eluting with iso-hexane/ethyl acetate

25 (9:0) tc; give the sub-title compound as a solid (8.0g).

" §'Hepers 1.04 (4H, m), 1.84 (1H, m), 3.77 (3H, 5), 7.69 (1H, 5)

€) 3-Bromo-7-cyclopropyl-2-{[1-(diphenylmethyl)-3,5-dimethyl-1H-pyrazol-4-
yithydroxymethylj-S-methyl-thieno[2.3-dlpyridazin-4(5H)-one

30  Prepared from the product of part d) following the procedure of example 1, part €) to
give the sub-title compound as a solid.
MS (EST) 575 and 577 [M+H]"



S'HDMSO 0.92 (4H, m, 2.03 (3H, m, 2.14 (3H m, 3.32 (3H, s),
3.50-4.14 (6H, m, 4.56-4.79 (1H, m, 5.54 (1H, m Exanple 55

7- Cycl opropyl - 2-1( 3, 5-di met hyl - 1Hpyr azol - 4-yl ) met hyl | - 5- et hyl - 3- 1f (4S) - 4
- hydr oxyy@adofepsaaol i di nyl | ear bonyl | _t hi enol 2, 3- dI pyri@agiay -one
OHOON) NNSNN H P aBfbest:

a) 7- Cycl opr opyl - 5- et hyl -t hi enof 2, 3-dI >p%ri ri dazi n-4(5H)-one Prepared
froma suspension of the product of ex@nple 4, part b) (12.0g) in

et hanol 10 (150m ) which was treated with triethylamne (19nml) and

et hyi hydr adiHagook 68 @itmy, .92 H, m)[ B4 733} 2243 H, £)e8.1763H] sj, Gt0660H, s)f hen

al l owed to _cgql..a evapor at e der reduced pressure. The resulting
oi | was patﬁtspg}%ﬁgg'}(%gﬁe@ 7#1% (gﬁd‘ingjm hydr oxi de sol uti on and

~dichl oronmet hane. The organic | ayer was separated, washed with I N sodi um
hydroxide solution, brine and then water, dried over anhydrous
nmagnesi um $l3-Baueo-7-tydlensemar2 Haldighenylmethyhtlehidimethyl-1 Hepymazeh4pr essure to
- give the syf:-thtdie Conc . L ~8Q),. M5 (ESI) 221 [ MrHt

S' HCDCL 1%@%&%@% t), 2.02 (1H, m, 4.24
(2H, q), 7 Podpafed fiom i3 product 5 pert ¢)dpllaAingihe procedure of example 1, part f) to
2- Brono- 7-cycl opr ppvl - 5- et hyl -t hi_enof 2, 3-di pyri dazi n-4(511) - one Prepared
fromthe plgé'ﬁﬁl&‘%“ '&%&?’PP%“XPWFQ}% ng the procedure of exanple 4, part
d) to giveqd (FSIps8Y-anl 5bE[MPAPOUNd as a solid. M5 (ESI) 299 and 301
[MtH + S'HCDCI 1.04 (4H, m, 1.37 (311, t), 1.84 (1H, m, 4.20 (2H, q),
7.70° (1H, $Hcpas0.8§ (8L Bohd3 (AH: o) Dt GEk), 219 (3H, 8), 3.75 (3H, ), 3.94 (3H,

Loy R & R B 20 i 4(5H - one

Prepared from the product of part f) following the procedure of example 1, part g) to

15  give the sub-title compound as a solid.
MS (BSI) 525 [M+H]"
$'Hepen 1.06 (4H, m), 1.87 (1H, m), 2.05 (3H, s), 2.19 (3H, 5), 3.84 (3H, s), 4.56 (2H,
5), 6.63 (1H, 5), 7.18 (4H, m), 7.35 {(6H, m)

20 h) 7-Cyclopropyl-2-[(3,5-dimethyl-1 H-pyrazol-4-yhimethyl}-4.5-dihydro-5-methyl-4-
oxo-thieno[2,3-dlpyridazine-3-carhoxylic acid
Prepared from the product of part g) following the procedure of example 1, part h) to
give the sub-title compound as a solid.
MS (ESI) 359 [M+HT"

25  §'Hpmso 0.95 (4H, m), 2.18 (64, s), 2,20 (1H, m), 3.77 (3H, s), 4.39 (2H, s)

1) 7-Cyclopropyl-2-[(3.5-dimethyl-1 H-pyrazol-4-yDmethyl1-3-[[(45)-4-hydroxy-2-
isoxazolidinvllcarbonvll-3-methyi-thieno{2.3-dlpyridazin-4(5H)-one

Prepared from a solution of part h) following the procedure of example 1, part i) to give
30  the title compound as a solid.
MS (ESI) 430 [M+H]"



WO 20047065393 PCT/ SE20047 000051 30 "Prepared fromthe product of part
b) followi ng the procedure of exanple 1, part e) to give the sub-title
conmpound as a soI i d. Ms (ESI) 895 and 591 [M+tH + S HcnCGi 31.01 (2H m,
1.05 (2H, (3H t), 1.92 (IH m, 2.18 (3H, s 2. 24 s s),
4.19 (2Hwﬂf0°4’86%%’ (1H s), 6.57 (iH s), 7.09 (2H, r#‘?T’Sﬁzﬁﬂz”“é"?H M,
7.31 (614, m d) 3-Brono-7-cvcl opropyl-2-Frl. di

henyl net hyf - 3, 5- di met hvl - | H pyrazol - 4-29vl | net hyl ] - 5- et hyl - t hi enof

2, 3-di pyridazin-4(5H)-one Prepared fromthe product of part c) follow ng

the proced toyf onpound

as a soli dlaj ‘%09%%7“? %ﬂ%l?%[ )ilﬂ?H @H%DC@? %eégym%éa?e‘ﬂf , 1.35
(3H, t), 148%-47 (i, m), 5.3 AN @3H, s), 2.17 (3H, s), 3.94 (214, s) 4.19
(213, q), 6.61 (1H s), 7.16 (4H m, 7.35 (6H n) 15 e)

7- Cycl opropyl -2-[[ 1- (di phenyl net hyl | - 3. 5-di net hvl - 1H nyrazol- 4

yl I met hy11-Example 5

et hyl -4, 5- dthoro 4 QX0 thlenof2 3- devrlda2|ne 3- carbox lic acid
Prepar ed f AoydepEopIa ety Ligyys S tavlimsetay bd-gidng- of exanpl e
1, part Q) i i )i j=l —(ﬁ@ (ESI') 539
[MH—|]+ 20 739 - 88 m, 2.06 (3H,
s), 2.15 (3H, s), 4.28 (2H,, 0"!]) 4.56 (2H, s), 6.65 (1H, s), 7.17 (4H,
m, 7.34 (6H m f)©

7-Cvcl opropyl _2

ro- 4- oxo- t
product of pari
gi ve the sub-tN
g) 7- Cycl opr opyl -
5-di net hyl - Jget hyl 1-5-et hyl - 3-ff (4S) - 4- hydroxy- 30
2-i soxazol i di nyTTcar bonylﬁ -t hi enof 2, 3-dl ppri dazi n-4( SH) - one Prepared
froma solution of the product of part 1) (260ng) in dichl oronethane
(4mL) which was treated with (5)-4-isoxazolidinol hydrochloride

(105ny), PeErCRIgR@HIRG)ethyl-thieno{2.3-dlpyridazin-4(5H)-one

Prepared from a suspension of the product of example 4, part b) (12.0g) in ethanol
10 (150ml) which was treated with triethylamine (19ml) and ethylhydrazine oxalate (9.9g).

The mixture was refluxed for 6hr, then allowed to cool and evaporated nader reduced

hvl -1 H pvrazol -4-yl I meth)|]-5-ethyl -4, 5-di hyd
dl tﬁi dazi ne- 3-carboxylic acid 25 Prepared fromthe
Wi ng the procedure of exanple 1, part h) to
s a solid. M5 (ESI) 373 [ M+H] +

pressure. The resulting oil was partitioned between IN sodium hydroxide solution and
~ dichloromethane. The organic layer was separated, washed with 1N sodium hydroxide
solution, brine and then water, dried over anhydrous magunesium sulfate, filtered and
15 evaporated under reduced pressure to give the sub-title compound as an oil (10.8g).
MS (ESI) 221 [M+H]'
§'Hepen 1.02 (2H, m), 1.11 (2H, m), 1.38 (3H, 1), 2.02 (1H, m), 4.24 (ZH q), 7.58 (1H,
d), 7.75(1H, d)

20 - -b) 2-Bromo-7-cyclopropyl-5-ethyl-thienof2 3-dinyridazin-4(5H}-one
Preparec'i'ﬁ'om the product of part a) following the procedure of example 4, part d) to

give the sub-title compound as a solid.
MS (BST) 299 and 301 [M-+H]"
8'Hepe 1.04 (48, m), 1.37 (3H, t), 1.84 (1H, m), 4.20 (2H, @), 7.70 (1H, 5)
23
¢) 3-Bromé-‘?-cvclopmpvl-z-fY1-(diphenvlmemvl)—3 S-dimethyl-1H-pyrazol-4-
yijhydroxymethyl}-5-ethyl-thieno[2,3-dlpyridazin-4(5H)-one




and triethylamne (0.23nl) and stirred at roomtenperature for 3 days.

The reaction WO 2004/ 065393 PCT/ SE200. 4Po00051 31 m xture was directly
purified by col unmm chromat ography over silica, eluting with

di chl or qgBLARRessEt hanol 98:2 fol | owed by dichl or om;@;ﬁm,mpol 96: 4
then preparative reverse phase HPLC using acetonitri agq. amonia to

give the title conpound as a solid (80ng). 5 M5 (ESI) 444MtHf S HDMSO
0.93 (4H, in), 1.37-1.43 (3H, m, 193ﬁ216(7H m, 3.58-3.94 (9H, m,

5.39- 5.60 (1H, m, 12.17 (1H, bi?wﬁ nple 6 10

2-1(3, 5- Dﬂmarﬂﬁlfnqmﬁxpyrcdz@tlofpmyb) omglth@mc{e@msomxamdcb»@mm ket hyl -

i pyr | daz i SRR YRR Qd o LY\ 2 enel =3
2-j[(2S)- NW@ESI)’B%(M&&BV[MH‘nghoxyl 1H-i soi ndol e- 1. 3( 2H) - di one 15 A

t f N-hyd t hal 2- et hyl 2- met hyl
T F onGtembd on CoRE o A ol G, bS 54 G, 7. 210 (b, o4 ci ™

di chl t
R L L e R
colum and el ut ed with dichloronethane to g| ve the sub title conpound

asacoloul ss +Sl—|clr]£t3 1.63 (3H,
: 7 73-7.78

O- 0

(2H, m, lgeﬁh c[a(z:% 5 -&kbloro 2- hydroxv
- met hyl propyl | oxyl 1H-| SOl ndo
Prepared from the product of part c) followmg the procedure of example 1, part £) to

10 give the sub-title compound as a solid.
MS (ESI) 573 and 575 [M+H]"
8'Hepeys 0.97-1.05 (4H, m), 1.35 (3H, ), 1.82 (1H, m), 2.12 (3H, 5), 2.17 (3H, ), 3.94
(2H, ), 4.19 (2H, g), 6.61 (1H, ), 7.16 (4H, m), 7.35 (6H, m)

15 e) 7-Cyclopropyl-2-[[1-(diphenylmethyl}-3.5-dimethyl-1 H-pyrazol-4-ylimethyl)-5-
ethyl-4,5-dihydro-4-oxo-thieno{2,3~
Prepared from the product of part d) following the procedure of example 1, part g) to

idazine-3-carboxvlic agid

give the sub-title compound as a solid.
MS (ESI) 539 [M+H]"

20 B'Hepas 1.04 (4H, m), 1.39 (3H, 1), 1.88 (1K, m), 2.06 (3H, s), 2.15 (3H, s),4”8(2H
q), 4.56 (28, 5), 6.65 (1H, 8), 7.17 (4H, m), 7.34 (6H, m)

thieno{2.3- vidazine-3-carboxvlic acid

25  Prepared from the product of part ) following the procedure of example 1, part h) to

- give the sub-title compound as a solid.
MS (EST) 373 [M+H]"

30 2-isoxazolidinyljcarbonyl}-thieno[2.3-dlpyridazin-4(5H)one
Prepared from a solution of the product of part f) (260mg) in dichloromethane (4ml)
which was treated with (S)-4-isoxazolidinol hydrochloride (105mg), PyBrOP (285mg)

and triethylamine (0.23ml) and stirred at room temﬁerature for 3 days. The reaction




25 The product of part a) (3.0g) was treated with concentrated
hydrochloric acid (12nl) and stirred at anbient tenperature for 2hours.
The m xture was partitioned between water and di chl oronet hane, the

or gani cs and purified by chromatogr aphy (E ve the
sub-titl e\oﬁ%%pg‘tyfﬁ%gas a colourless solid (3.39). E%ggggﬁg%

PCT/ SE2004/ 000051 32 S HDWVSO 1.29(3H, S), 3.67 (1H, d), 3.76 (1H, d),
4,09 (1H d), 4.15 (1H d), 7.86 (4H §)1 5.24 (1H,s) c¢)

2- 1f (45) - 4- Hvdr oxy- 4- net hyl - 2-i soxazol i di nyl ) car bonyl ] - benzoic acid

net hyl est emiGuPmep direntdy prudfiedbyswoluntri mimmétogrh;ﬁlymvexohmm eltitinpawith b) (3 3.

2 hoat ed BRHeromRERYRERea o3 greRdy Schiptmeisictng A bHas

concent r at efrehRatile¥ORER pﬁék@ H ﬁdx@%c%m&hé@&%hﬂgfnmti@@{ﬁémﬁ l'ica
eluting with a gradient fromdichl'oronmethane to 5% net hanol in

di chl or onet prampevndhtes solid (8mg)purity of the product was enhanced, by
recrystagllﬂ ¥ ]]9[ Oom acetonitrile to give the 10 sub-title
conpound as” @ TolFourTess solid (1.92 g). HPLC. (901 OTHIP.M 50mm
chiracel ADs‘Hgﬂ,,wws (@H maa%m}@am)n BR2.48HH, %), 3.38-394 (48] m)]5.393. 81
(11-1, d) SEé‘IIl 404(1H s), 4.34 (IH, d), 3.92 (3H, 5s),

7. 45 (IH d§601 9‘1)(&%41 b%) 62 (IH t), 8.00 (1H d). 15

1(45) - 4- Met hyl - 4-i soxazol i d| nol hydrochl oride Prepared froma sol ution
of the product of part c) (4.99) in 2N hydrochloric acid (30 m) which
was heat ed Emgmpledi t r ogen at reflux for 4 hours. After cooling the
precipi tate R Wl 4. L@l an AN [4S ntrated to
drynessagn *2985 pESIRUAGE BYr b4 ViR AN SN A0l GARESN T at ed T
gi ve t he sujsetdzolidindpomoleanytis.amse lvﬁqlt-lﬁe&le' o DtHiend)2,8) 1 pydai-HEARe 1. 42
(311, s), 3.29 (1H, d), 3.41 (1H, dd), 3.87 (1H, d), 4.05 (I H, dd), e)
2-f(3,5-Di i f hyl - | H pvt azol - 4=v1) net hy1l- 3- ([ (4S) - 4- hydr oxy- 4- et hyl -

i soxazol i dinyl | carbonylo®s-netal - 7-(1-met hvl et hyl )t hi eno[ 2, 3, -d] pvri dazin
-4(5 one To a,sdutd oli~rof the product of part d) (85 ng), the product
of exanpl e 1 part /h)¢201 25 ng) and PyBroP (285 ng) in DCM (5 m ) was
added trlethyNa | 0.23 mM) and the mxture stirred at room
tenperature shi tyogen for 18 hr. It was concentrated in vacub an d
the residue was.-purifd éd by col um chromat ography over silica, eluting
Wit h N

&) 2-[[(25)-2-Methyloxiranvlimethoxy]-1H-isoindole-1,3(2 H)-dione
15 A mixture of N-hydroxypthalimide (5.3g), [(25)-2-methyloxiran-2-ylJmethyl 3-
nitrobenzenesulfonate (5.9g) and triethylamine (10.6ml) in dichloromethane (15ml) was

stirred nnder nitrogen at ambient temperature for 24hours. The reaction mixiure was
poured onto a silica column and elutéd with dichiloromethane to give thé sub-title
compound as a colourless solid (3.1g).
20 MS (APCI) 234 [M+H] _ _
8'Hepe 1.63 (3H, s), 2.69 (1H, d), 2.76 (1H, d), 4.17 (1H, d), 4.21 (1H, d), 7.73-7.78
-+ (2H, my), 7.82-7.87 (24, m)

b) 2-[[(2R}-3-Chlore-2-hydroxy-2-methylpropylloxyl- 1H-isoindole-1.3(2H)-dione
25  The product of part a) (3.0g) was treated with concentrated hydrochloric acid (12ml) and

stirred at ambient temperature for 2hours, The mixture was partitioned between water

and dichloromethane, the organics were dried and purified by chromatography (EtOAc)

to give the sub-title compound as a colourless solid (3.3g).



ethyl acetate / methanol (50:1) to give the title conpound as a solid
(129 nmg). M5 (APClI) 446 [MtH]" 30 S' HDMso 1.18-1.44 (9H, m, 2.08 (6H,
d), 2.98-3.10 (211, m, 3.57-4.00 (813, m, 5.40 (0.66H, s), 5.76

(0. 33H, wehonbessdd (111, s, hr) WO 2004/ 065393 PCT/ SkepSiZofisizl 33
Exanple 7 2 (3,5-D et '

| -1 H pvrazol -4-vl)nethyll-3-i1(4S) _4;hydroxv- 4- net hyl -
isoxazolidinyllcarbonyl] 5- nethyl % - et hyl propyl )-thienol 2. 3, -d[ pyrid
azi n- 2-f

(3,5-Di rremwsoll#%%lﬂ@cﬁ 6”21(1\}1”%&’46;011{ @ﬂ@%ﬁ%}d&%y@&xg})’ 4-BddthyA).- 2-

| soxazol 'éjﬁcpﬁ&ilﬂl Zar bonyl1l- 5- net hyl - 7- (2- met hvl propyl ) - t hi enof 2

3, -dl pyridaz (5) Yl - one Prepared fromthe product of exanple 2 part
e) followi ng the procedure of exanple 6 10 part e) to g| ve the title

conpound 3 @g 1.d.. N5 1.27-1.44
(3H n,) 3 4.5)-d-H ér'QKlV‘& t n,)’ 5. 40

20 aclmethle

(0 66H  Sprep a5ed5@)rﬁ 9 seldtidn o?)the ﬂr@dﬂe@of@b) 93 ]%5 Iﬁﬁﬁﬂﬁhﬁ (@S ml) which was
1(35D|n'ethyl-1l—l-pyrazol gll-?ehI-BII

- 4- hydr oxtyeatedmithsiethylamine (3. 4m13/and heated under nitrogen at reflux for I hour. The

mixture was concentrated to dryness and purified by chromatography over silica eluting

with a gradient from dichloromethane to 5% methanol in dichloromethane. The chiral

purity of the product was enhanced by recrystallising twice from acetonitrile to give the
10 sub-title compound as a colourless solid (1.92 g).

HPLC: (S010THIP.M) 50mm chirace]l AD column, ee >99%

8'Hepen 1.52 (3H, 8), 3.59 (1H, d), 3.81 (1H, d), 3.88 (1H, d), 4.04 (14, s), 4.34 (1H, d),

3.92 (3H, s), 7.45 (11, 4), 7.49 (1H, t), 7.62 (1H, t), 8.00 (1H, d).

15 d) (48)-4-Methyl-4-isoxazolidinol hydrochloride
Prepared from a solution of the product of part ¢} (4.9g) in 2N hydrochloric acid (30 mi)

which was heated under nitrogen at reflux for 4 hours. After cooling the precipitate was

removed by filtration and the liguors concentrated to dryness under vacuo. The residue

was triturated with acetenitrilé to give the sub-title compound as a white solid (1.79 g).
20 P'Hpmso 1.42 (3H, s), 3.29 (1H, d), 3.41 (1H, dd), 3.87 (1H, d), 4.05 (1H, dd).

isoxazolidinylicarbonyl-5-methyl-7-(1-methylethyl)thieno[2.3.-dlpyridazin-4 one
To a solution of the product of part d) (85 mg), the pfoduct of example 1 part h) (201

25 mg) and PyBroP (285 mg) in DCM (5 ml) was added triethylamine (0.23 ml) and the

- mixture stirred at room temperature under nitrogen for 18 hr. It was concentrated in

Vacuo and the residue was purified by column chromatography over silica, eluting with
ethyl acetate / methanol (50:1) to give the title compound as a solid (129 mg).
MS (APCI) 446 [M+H]"

30  $3'Hpmso 1.18-1.44 (OH, m), 2.08 (6H, d), 2.98-3.10 (2H, m), 3.57-4.00 (8H, m), 540
(0.66H, s), 5.76 (0.33H, 5), 12,15 (14, s, br)



i soxazol i dnnyl | car bonyl 1-5- net hyl -t hi eno( 2, 3' d1lpy dazin-4(5H)-one OH O
ONO NNSNN H20 a) 2

f(3,5-D net hyI -I H_pyrazol - 4-yl ) met hyl | - 7- et hyl - 4, 5- di hydr o- 5- et hyl - 4- ox
a- thienofywg3gdhidss dazi ne- 3-carboxylic acid WO 2004/ 004/000051

PCT/ SE20( 14 000051 34 Prepared fromthe product of exanple 3, part Q)
(1.0g9) in tritluoroacetic acid (I OmM) under reflux for 20hrs. The
resulting mxture was evaporated under 3Beduced pressure, azeotroping
wi t h dichl oronet hane (x3). The residue was triturated with water and
then wth gixample And the solid was collected and dried to give the
sub-title cgn da sol i . * b' HDMSo
1.22 (3H, t methyl-11-pyragol .é@(zH s) b)

X
2-f(3,5-Di mﬁoﬂ%ﬂo‘hhﬁ%¥£&3ﬂl];—§&n%‘tﬂ)ﬁ|§€z%hhﬂp%p Lenimbfz {dAzin-
ydr oxv- 4- et i soxazol 1 di nyl [carpbonvlT-5-me -1y
hi enof 2. 3- d]_&ﬂr_wm n-4( SH)-one Prepared fromthe product of part a)
foll owi ng the proced:ygg exanple 6, part e) to give the title

conmpound as .a solid :(ESI) 432 [MtH)* 8" HOMSO 1.21 (3H, m, 1.25-1.44
(3H, m, 2.07 ((§H0 75 (211, m, 3.63-3.94 (911, 15 m, 5.39-5.60
(1H, m, 12. 16 1H,/ bsp"Exam e 9 :

7- Cycl opropyl nN2- 5-di met hyl -1 H pyrazol -4-yl)nethyl | - 3-ff

(4S) 4- hydr oxw~\4- -i soxazolidinvll carbonyl|-5-nmethyl-thieno f

one
Prepared from the product of example 2 part €) following the procedure of example 6
10 part e) to give the tifle compound as a solid.
MS(APCT) 460 [M+H]"
3'Hpwmso 0.90 (64, d), 1.27-1.44 (3H, m), 2.04-2.12 {7H, m), 2.55-2.59 (2H, m), 3.57-
3.93 (9H, m), 5.40 (0.66H, s), 5.59 (0.33H, ), 12.16 (1H, 5)

15  Example 8
2-[(3.5-Dimethyl-1 H-pyrazol-4-ymethvll-7-ethyl-3-{[(45)-4-hydroxy-4-methyl-2-
- isoxazolidinyllcaibonyl]-5-methyl-thienol2.3-dlpyridazin-4(5H)-one

azol-4-yDmethyl]-7-ethyl-4. 5-dihydro-5-methyl-4-oxo-
thienof2,3-dlpyridazine-3-carboxylic acid




ONO N " I'\ N~ NN 20 Ha)

7-Cycl opropyl -2-[ (3, 5-di met hyl -i H pyrazol -4-yl )nethyl]-3-[[(4S)-4
hydr oxy- 4- net hyl 2-isoxazolidinyl]carbonyl]-5 methyl-thi

eno[ 2, in-4(SH)-one Prepared fromthe pr npl e 4,
part hfiv?]z@(ovag%; the procedure of exanple 6, 25 paﬁ?ﬁgzmgg)u@fge t he
title conpound as a solid. M (ESI) 444 [ MH -' WO 2004/ 065393

PCT/ SE2004/ 000051 35 S HnMso 0.93 (3H, m), 1.37-1.43 (311, in),
1.97-2.16 (7H, m, 3.58-3.94 (9H, m, 5.39- 5.60(111, m,12.17(11i,m
Exanpl e Toersred from the product of example 3, part g) (1 Og) in trifluoroacetic acid {10ml)

rouvl ) - 2 PSR I RS B e RO iR BT el odhedure,

:2)) % dpy rzdzdﬂﬁﬂgmg%&fﬂiélﬂ@m;tlﬁiml ﬁl @)Nesx?lll;a_i_é\kwaﬁna%ratecé wgth l\)751a'cex' anddthen gl ]

r ono- ydr oxy[| - sul pho t pyr.rol or: pyr.idin-3-yl | met
hyl | - 5- 1\@[11@%@%&(52?%&%1}9%& <¥ @%teﬂW@WmWA@aﬁ?Wﬁlﬁ&éSF?) one To
a sol Lgtl%h@ Sgbﬁg) product of exanple 2 part a) (0.22 g) in anhydrous THE
(5 nil) was d 2. OV LDA (0.44 nil) at -78C under nitrogen with
stirri ng M&(E%M‘ED[M?H&S a solution of

i annydiboTae 45 020 G AL RS R M et et oom ©)

tenperature for 18 hr. .15 It was poured into water and extracted wth

et hyl acetate. The orgam c extracts were washed with water, dried over
anhydrou 0 ) e 6 u-. 1) BhO1 ¥ “BYId oldy] AL [~ AT Ve o ‘u'j-n. hﬂiroxv-’-l-methvl-Z-

10 isoxazolidinyl]carbonyl]-S-methyl- thxenofz 3-dpyridazin-4(5H)-one

Prepared from the product of part a) following the procedure of example 6, part e) to

give the title compound as a solid.

MS (ESI) 432 [M+H]"

S§Hpumso 1.21 (3H, m), 1.25-1.44 (3H, m), 2.07 (6H, bs), 2.75 (2H, m), 3.63-3.94 (9H,
15 m), 5.39-5.60 (1H, m), 12.16 (1H, bs)

20

a) 7-'Cy;clopropy1-2-[(3,S-dimethyl-lH~pyrazol~4—y1)methy1}~3-[[(48)-4~hydroxy—4-

methyl-2-isoxazolidinyl]carbonyl]-5-methyl-thieno[2,3-d]pyridazin-4(5H)-one

Prepared from the product of example 4, part h) following the procedure of example 6,
25  part €) to give the title compound as a solid,

MS (ESI) 444 [M-+H]"



under reduced pressure. The residue was purified by colum

chromat ography over silica, eluting with i-hexane / ethyl acetate (1:1)
to give the sub-title conpound (0.2 g). WM (ESI) 587 and 589 [M+H + 20
b) 3-Bro 7-(2- et h~-2-[[ 1- (phenyl sul phonyl 2 3
bluyri di g ‘{ﬁ’mﬁ?w 1-t hi enol2, 3- di pyri dazi n- 4(5Th- o 'J#S%%“B‘;"Q% uti on
of the product of part a) (0.2 g) in DCM (0.5 nil) was added
triethylsilane (0.5 m) and trifluorod&detic acid (1.0 m) and the

m xture stirred at 40C for 24 hr. It 25 was concentrated in vacuo,

di luted w t B'rsedi 003 (] 6OJE7-C48 (BH 3k 1. 9PRUGI(PM, 1)) d. 58%94(@%@@ sge.h DCM
The organic extracts were washed with water, dried over ﬁydrous
magnesi um s @048, m} 124 2€¥H mInd evapor at ed under reduced pressure The
WD 20041065393 PCT/ SE2004/ 000051 36 residue was purified by colum
chromat ography over silica, eluting with i-hexane / ethyl acetate (3:1)
to give theExammple e conpound (0.17 g). M5 (ESI) 571 and 573 [I\/H—|]+

S' HcDCn . . 2. 3,8 .

4.30 (2H;

(111, dd),

4.5-Di hvdr o- y

1- (phenyl sul phonvII-IH- Prol of 2 3-bl pyridin-3-vlImethx]-thienof2

3-d_j pvrlda2| ne03 arboxylic acid To a solution of the product of part
b) (0.17 Q) nhydrogs THp (8 m) was added 2.OM to

i sopr opyl magﬁ I ¢hloride (0.164 ml) at OC and the mxture stirred for
5mns. It Wis ched h a stream of carbon dioxide for 45 mns. It

was poured intolwaler, idified wwth dilute hydrochloric acid, and

extracted w gani c extracts were washed with water, dried
over anhydrou rragne5| umi sul fate, filtered and evaporated under reduced
pressure to give the sub-title conmpound as a solid (0.16 g). 15 M5 (ESI)

537 [ M+H + d)
gl ﬁ gghVSIrIO Sebl it QJCgl—tléﬂﬁ%lllb—éf:/on
of the poodugthy- @ﬂ 3& ﬁ_}@&ﬁn@z 31.@@@@5&@@ ) was treated with
To a solution of the product of example 2 part a) (0.22 g) in anhydrous THF (5 mt) was
added 2.0M LDA (0.44 ml) at -78°C under nitrogen with stirring, After 20 mins a
solution of 1-(phenylsulphonyl)1 H-pyrrolo[2,3-b]pyridine-3-carboxaldehyde (0.23 g) in
anhydrous THF (5 ml) was added and the mixture stirred at room temperature for 18 hr.
.15 It was poured into water and extracted with ethyl acetate. The organic exiracts were
washed with water, dried over anhydrous magnesium sulfate, filtered and evaporated

under reduced pressure. The residue was purified by column chromatography over

silica, eluting with i-hexane / ethyl acetate (1:1) to give the sub-title compound (0.2 g).
MS (ESI) 587 and 589 [M+H]"

20

" blpyridin-3-yljmethyl]-thienof[2, 3-dpyridazin-4(SH)-one
To a solution of the product of part a) (0.2 g) in DCM (0.5 ml) was added tnethylsﬂane
(0.5 mi) and trifluoroacetic acid (1.0 ml) and the mixture stirred at 40°C for 24 hr. It
25 . was concentrated in vacuo, diluted with sodium hydrogen carbonate solution and
extracted with DCM. The orgauic extracts were washed with water, dried over

anhydrous magnesium snlfate, filtered and evaporated under reduced pressure. The



20 pot assi um hydroxide (50 ng) and heated under refit for 1.5 hr.lt was
concentrated in vacuo, acidified with dilute hydrochloric acid and
extracted with DCM The organic extracts were washed with water, dried
over angpdpgussdpgnesium sul fate, filtered and evapgrakReysbosier reduced
pressure to give the sub title compound as a solid (0.10 g). M (ESI)
397 [MtH| + 25 e) 3-f[(4S)-4-H

dr oxyi soxazol i di n-2-yllearbonyl | -5- met hyl - 7- ( 2- et hyl propvl ) -2- (I H
pvrrol o[ 2, 3-b] pyri di n-3-vl net hvl ) -thi enof 2. 3. -dlpyri dazin-4(5Mon To a
stirred Jeggesiugsanrifed rolyprmeuematograplarqvenyiligss etutipg with i-bewne bethil) under
nitrogen d.l.- C ' . hydrate (39 ng) and after 15
m ns EDCIac)(Agé(%?%3%%&5%%{3%&%%8%%@%&% stirred for 1 hour.

(S) - 4- | saM84BSN ST hand 3T eEl! ori de (32 ng) and triethyl amine (531) were
added and_the m xture stirred overni diluted wth water and

ht. |
ext r act ed® Mo MGHT%%%%S&P@:t%&:é%Lﬂltza\é%\sﬁﬂ's"l’%cﬂ-w @H. Wafdf-  dried

over h ' bt e ryfeduced

W0 200 o53H3 BRT ROt s Ot o A RIS R TR A P

by col um chromat ography over silica, eluting wwith ethyl acetate /

i ' so] | . MS(APCI)
GO 2505 (14— sepret ), 2.50

3. 95-3 éeﬁﬁ( 1:Hngn)§' 31:4%4 2.19 (I H o ?13%633'8%3& T%)a mg, 6m’o 4H

m), 4.81 [z epptignof thy preructiqfpag b) Gﬂ"f, g)70 aehydrays THE (§ mijyvas ﬂﬁda‘gzsgl.\’hg (1H,

M, 7439 ifomttnyirhibne8hm chioRifle @61%1; b1} b 0°Band Bl kel shitrea $or F4ARAPKE 11 10
3-[[(4S) 4- oxy-2-1soxazol

| | car bonywas @epaiiedith 7 siremef dagtop dinaide)for45 iins, B was poured into water,

& N et N fibincte MhSERIdY bbia! AR Gec vl DO 186 bt Bikicgne H O

were washed with water, dnied over anhydrous magnesium sulfate, filtered and
evaporated under reduced pressure to give the sub-title compound as a solid (0.16 g).
15 MS (BSI) 537 [M+H]

d) 4 .5-dihvdro-5-methyl-7-
ImethyDthienol2,3- idazine-3~carboxvlic acid

A solution of the product of part ¢) (0.16 g) in methanol (5 ml) was treated with

20  potassium hydroxide (50 mg) and heated under reflux for 1.5 hr.]t was concentrated in
vacuo, acidified with dilute hydrochloric acid and extracted with DCM., The organic
extracts were washed w‘;vith water, dried over anhydrous magnesjum sulfate, filtered and
evaporated under reduced pressure to give the sub-title compound as a solid (0.10 g).
MS (ESI) 397 [M+H]

25

To a stirred suspension of the product of part d) (50 mg) in DCM (2 ml) under nitrogen

was added 1-hydroxybenzotriazole hydrate (39 mg) and after 15 mins EDCI (48 mg)
30 added and the mixture stirred for 1 hour, (S)-4-Isoxazolidinol hydrochloride (32 mg)

and triethylemine (53p1) were added and the mixture stirred overnight. It was dilnted

with water and extracted with DCM., The organic extracts were washed with water,

dried over anhydrous magnesium sulfate, filtered and evaporated under reduced



N a)

3-Brono-2-[ hydroxv(1, 3,5-trinethyl-iH pvrazol -4-yl)nmethyll-5-nethyl-742-
15 rnet hyl propyl) t hi enof 2, 3-dl pyri dazi n-4(5)7)-one Prepared fromthe

pr oduct of Ie 2 part a) and 1, 3, 5-pyrazol e-4-car de

met hod of “¥ W’E}B 3% part a) to give the sub-title co?ﬁfﬁ%ﬂ Og%g’%ilESI)
439 and 441 [M+H + ~' HDMSO 0.93-0.96 (6H, m, 2.01 (3H, s), 2.13 (1H,
septet), 2.17 (311, s), 2.59-2.69 (2H, 320 m, 3.61 (3H, s), 3. 66 (3H,
s), 5.84 (1H, d), 6.43 (1H, d) b)

3- Br ono- 5- ngidaytire. ﬁﬁa&eﬂm&wésmﬁba by2edivinn SurbmbtobrBiyhwer silitDMoadOkit- yfin
ethyl thiengf2.3-d)pyridazin-4(5H)-one Prepared from.the product of
part a) by teﬁ’éf1 ?Péfafﬁfgn%ha“@kéﬁﬂp@&\?ﬁtﬁﬁﬁﬂe pympoyng psasolidélI ma). sub-titl e
conpound. @?[Ng@% 425 [ MtH + S HDVSO 0.88 (6H, d), 2.01 (3H,
s), 2.05 (lH sept 7 (314, s), 2.50-2.54 (211, m, 3.66 (3H, s),
3.67 (311, ¥ s 98503, (6H)mW99M(@H5%&tPEED$E2 nﬁ)lﬂiﬁ-@ﬁﬁ(mﬁnﬁ 1 38

U a0l A PR §TB BN G2 5 B B 5 QB P SIS T par
fromthe pr%umsm‘mqy 418) (@mtlﬁfs@gkfm B%Tﬁef@ﬁf@i le%)pm-v%%/éﬂ@ gi ve

the 5 sub-ti'tle co g
(6H, d), 2. m@(@W%)(IH,anSf!mSm (@Hpmptiy,5 2111,453(3H s), 2.56 (211, d)
3.68 (3H s) 3.82 (311, s), 4.36 (211, s), 16.20 (IN, s, br) io d)

3-f1(49)-4-

r oxv- 2-1i SOXM| | car bonyl | - 5- rret hyI 7 (2- et hvl aronvl) - 2-
1(1,3,5-tri : h 3. | (p131-o0ne
Pr epar ed% r g7 '- GOV 2o lspxa; St T et Sibdisay parte)
to give the g S-ﬁ'lmem YAR1-251) A eBR- Ghiend/ . r)daéﬁ&ts 15 *HDMSO
0.90 (6H, d), 0- 2. ’H, , 2.56 (2H, d), 3.48-4.16 (1211, n,
4.60-4. 82 0 .

&) 3-Bromo-2-Thydroxy(1,3 5~trunethv1- IH—pvrazol 4-ylimethyl]-5-methyl-7-(2-
15 methylpropyl)-thienof2.3-dlpyridazin-4(SH)-one
Prepared from the product of example 2 part a) and 1,3,5-pyrazole-4-carboxaldehyde by

the method of example 10 part a) to give the sub-title compound,

MS (ESI) 439 and 441 [M+H]"

§'Hpmso 0.93-0.96 (6H, m), 2.01 (34, 5), 2.13 (1H, septet), 2.17 (3H, s), 2.59-2.65 (2H,
20 m),3.61 t3H, s), 3.66 (3H, s), 5.84 (1, d), 6.43 (1H, d)

" b} 3-Bromo-5-methyl-7-
thieno]2.3-d)pyridazin-4{5H)-one
Prepared from the product of part a) by the method of example 10 part b) to give the

25  sub-title compound.
MS (ESI) 423 and 425 [M+HT"
S'Hpwso 0.88 (6H, d), 2.01 (3H, s), 2.05 (1H, septet), 2.17 (3H, 5), 2.50-2.54 (2H, m),
3.66 (3H, s), 3.67 (3H, 5), 3.93 (3H, 5)



(IH m, 5.50-5.60 (111, m Exanple 12
2-113.5-dinethyl-1-(2-avridinvll-IHpvrazol-4-vllinmethvl|-7-ethyl-3-11(4S
)-4- 20

hydr oxywa-<iesagol i di nvl | ear bonyl | - 5- net hyl - t hi eno[ 2cBskcboevinbodazi n- 4(511
)-one OCHOON NO NSNN N
aIt-Bronn-?-ethyI-5-nethy|-thienof2.§-d1 yrl dazi n-4(SH) - one Prepared
fromthe product of exanple 3, part § foll owi ng the procedure of
exanple 4, 25 part d) to give the sub-title conpound as a solid. M
(ESI') 273 and 275 [ MtH + WD 20041065393 PCTI SE20041000051 39 S' HCDci

% ?i gsgc)@% c?r35( Eﬁhcﬁ. - e§,1 gxo.g 19 §cbherS) 12 vrazol-a-

2, 4- pent i de (200m ) was added 5

POt 3551 UL &aa& O%aa@é@a'?%gblaﬁrs?%ﬁwﬂﬁi””' S BsEp b e R dom .

The m st wyuB-title Soipdund a@¢la &dlidanbi ent tenperature under a nitrogen
at rmsphere for 20hrs. then ice/water (200nml) was added and the
suspensi oHSWESD 389 [MEd for | hr. The solid was col lected by filtration,

ceorerc) e 8 eRE, SRBRR SR B L3RS, LR RE A olOphuE (e
2. 28 (2H, (3Hes)! 8) (3}2s)34 3662H,s§),,1520&151{,(34w) t) ¢

3-(1,3-Dithian-2-vl)-2, 4-pentanedi one 15 To an ice-cool ed suspensi on of
t he product of part b) (23 39) in dry nethanol was added

[(1.3.5-trimethylpyrazol-4-yhmethyl -thiepo] 2.3.-d]pyridazin-4(5H)-ong
Prepared from the product of part ¢} by the method of example 10 part ¢) to give the title
compound as a solid.
MS (APCI) 460 [M+H]"

15  $Hpmso 0.90 (6H, d), 2. 00-2 14 (7H, m), 2.56 (2H, d), 3.48-4.16 (12H, m), 4.60-4.82
(1H, m), 5.50-5.60 (1H, m)

Example 12
2-113.5-dimethyl-1-(2-

20

1) 2-Bromo-7-ethyl-S-methyl-thieno{2,3- idazin-4 SH)-one

Prepared from the product of example 3, part b) following the procedure of example 4,
25 part d) to give the sub-title compound as a solid.
MS (ESI) 273 and 275 [M+H]"



magnésium tur ni ngs (9.0g) portionw se and the resulting m xture was
stirred at anbient tenperature under a nitrogen atnosphere for 18hrs.
The m xture was evaporated under reduced pressure, then water (500rr1)
was added and the mxture was acidified to pH wth concentrated

hydr ochl or M@ 28Ut h stirring. The aqueous ni xture wASTEXPHME 20
wi th di chl oronet hane (x2) and the conbined organic extracts were dried
over anhydrous nmgnesiumsulfate, filtaped and evaporated under reduced
pressure. The residue was purified by colum chromat ography over
silica; elut Wit / 91) and then
recrystalli s%gg?rolnﬂl’sl(g%gt?opyl %@b?g ( %Zj?ft/@(tlﬁ )sub-ti tl e conpound as
a solid (4.0g). 25 tS chcn 2.03 (2H, m, 2.25 (6H s), 2.78 (2H, m,
2.94 (2H, m, 4 H 2d 1H, ..d) d)

2-[ 4- (1, 3- D thtaf~ yrazol - 1-yl]-pyridi ne Prepared

from a sol utTen séthtiduhg 20 %aﬁééu&fe P@brhl) 6o ity Ubrradttlde (20 b)Avdsdddazi ne
(1.55g) 30 in ethang 2Iﬁﬂ ( e)lt anbient te e?gtur)cewfsor | Ohr s

red
and then heap@esiug qaémmi&(%%g) thpmsarbm @lsilﬁ@&/@émlmﬁb ¢ fesulting HHiUE Wiss
urified b e
Pso hexaney et y?wgc@g@@% E,)ad%];)(mg’%/%% e su e-ntnlx h@sﬂggﬁam&g@g solid
(1-49). WO 2@&@#@@5@9@%@@@%@%@&1 20U8. théviSc¢/ESk) (mgml)[wasld]ided

S Hcncl131. 92 16 (1H a

Coty i), 3. B epysiebifo e fon T Tk Wit oclepof f et Pkped™ 5”5
(IH m 5 eI with drafol mttheﬁlreéryaahseﬂ\ﬂfdndtbﬂwioltdgwd&ué ambaki-cnpandtDasal sdehyde
Prepared fro solution of the product of part d) in acetonitrile
(80m) aMl V\&]{@ﬁ (1 Oml) wth addition of N bronosuccinimde (1.22g) at
0C. The resuipsipon M xfusgywas stirred for 1.5 his. then additional

N- br onosucci nlmde (0.59) was added and the m xture stirred for further
1.5hrs. Fur t #8eoch2AR8dRidspeotshnd. b 68 DR 29 Ha)s added and the mixture 10
was stirred for a further 45m n. before quenching with sodiumsulfite
solution. The mxture was extracted with ethyl acetate and the organic
sol uti on wasc)\sad [3eDithibrd-DviVe £pentdnbdiondr i ne, dried over anhydrous

magnesi u 5751 S %(]; 5?1;[ i%e-c(];clﬁclz s%gp%g&gx:rl] c(ij tﬁg gxggﬁc?%? partubr}({% 3g) in dry methanol was added

magnesium tumings (9.0g) portxonwme and the resulting mixture was stirred at ambient

temperature under 2 nitrogen atmosphere for 18hrs. The mixture was evaporated under
-reduced pressure, then water (500ml) was added and the mixture was acidified to pH1
with concenirated hydrochloric acid with stirring. The aqueous mixture was extracted
20 with dichloromethane (x2) and the combined organic extracis were dried over anhydrous
magnesinm sulfate, filtered and evaporated under reduced pressure. The residue was
. purified by column chromatography over silica; eluting with iso-hexane/ethyl acetate
{9:1) and then recrystallised from isopropyl alcohol to give the sub-title compound as a
solid (4.0g).
25 $Hepen 2.03 (2H, m), 2.25 (6H s), 2.78 (2H, m), 2.94 (2H, m), 4.32 (1H, d), 4.51 (1H,
)

d) 2-[4-(1.3-Dithian-2-
Prepared from a solution of the product of part ¢) (2.8g) and 2-pyridylhydrazine (1.55g)

30 in ethanol (20ml) stirred at ambient temperature for 19hrs and then heated to reflux for
1hr, After evaporation the residue was purified by column chromatography over silica,

eluting with iso-hexane/ethyl acetate (8:2) to give the sub-title compound as a solid
(1.4g).



reduced pressure to give the sub-title conmpound as a solid. Ms (ESI) 202
[ MPiH + 15 $ HDMSO 2.43 (3H, S),'-).83 (3H, s), 7.46 (1H, m, 7.83 (1H,
d, 8.04 (1H, td), 8.55 (1H m, 10.10 (1H, a) f)

3- Br onw@z(,[,jlgm§ﬁd| met hvl -1 - (2_pyridinyl)-i H nyrazol péraihddosbioex v et hyl | -
7-ethvl- 5-nmethyl-thieno[ 2, 3-d] pyri dazi n-4(5H)-one 20 To a sol ution of
the product of part a) (930ng) in Tg% (10 M) was added freshly
prepared |ithiumdiisopropylanide (I"6m n -butyl lithiumin hexanes and
0.62nml diiso rosﬁf{l ampe in THE 1 Oral) dropwise at -78C with stlrrlng
under ni ™ resulting mxture was stirred for 20 mn.

i opwi se SHeE hEZ ﬁ,ﬁ&?ﬁﬁ@%@ B paaTirsd PR o OBt Ehe I U?Sdiﬁd

stirred hgrsﬁs(‘m s), 7.1 sH AR 7 9d (2H\tE), 8adi(UM)h) car bonat e sol ution and
extracted with ethyl acetate (x3), the organic extracts were dried over

anhydrous magnesium sulfate, filtered and evaporated under reduced

pr essyr e 7 6Sikesivayer. 1y-4 A7 | AWk kh 6 to give the sub-title
corrpoundeasga 1so | In - dldebhe g H + 30 S HDVSO 1. 28

(3H, t), Prepared ) a uuozr;gsle@mductg;fpan dpin a(cguewutnﬂa:ﬁ£&xﬁh ynd Bat@d108h, a),

5 26 ( 1r BB A S o henificta 04 o Bl o B gl mBure huSited™ -
i3 I_B?L I(zl4 n‘or g‘(;rg II( Bhis- iﬂaierriédﬂ!ﬂcrlnlkd_l{;-?roundsilltfigﬂ_&nlde (0.5g) was added and the mixture
rrzet hyl ¢! ﬁpﬁ%@z ¥~§fbarr L% J&?ﬁﬁﬁ%@ﬂwﬁ‘&?@ﬁmﬂ%%%\b{aﬁ sdgef adbPEERIEL of

part fo) hek Emrﬁhﬁthef%ﬁﬂ %ﬁ@%ﬁ&ﬁ@%&h%@m&%@mﬁm sdiiofl] Vighe t he
sub-title conpound as sol | 458 and 460 [ M+H| + 8' HDMSo

1.19 (3Hmirtpre \Qasmtrecgﬂl with) othyl, asgatesaétbs)orgazmmlquzmwaqwasheéwﬂl vai@7 (3H,
s) 4.07 8.47 (1H,
- 345 Yengy e byt tpibus Heand i stk 6ot nf Spbdrted T
- 7 et hy- 4edncet] pryshoe-tb givethe sub-title compound as a solid.
met hyl d) uyri dazi ne- 3-carboxylic aci d To a sol ution of
t he prod&%@ygﬁwﬁfM% nmg) in anhydrous THE (20 m ) was added
15 $'Hpmso 2.43 (3H, 5), 2.83 (3H, s), 7.46 (14, m), 7.83 (1H, d), 8.04 (1H, td), 8.55 (1H,
m), 10,10 (14, s)

S-methyl-thieno{2,3-dlpyridazin-4(5H)-one
20 To asolution of the product of part a) (930mg) in THF (10 ml) was added freshly
prepared lithivm diisopropylamide (1.6m! n-butyl lithium in hexanes and 0,62ml

diisopropylamine in THF 10ml) dropwise at -78°C with stirring under nitrogen, and the
resulting mixture was stirred for 20 min. A suspension of the product of part €} (705mg)
in THF (10 ml) was added dropwise and the mixture was allowed to warm to room

25  temperature and stirred for 3 hr, It was poured into sodium bicarbonate solution and

5 extracted with ethyl acetate (x3), the organic extracts were dried over anhydrous

magﬂesium sulfate, filtered and evaporated under reduced pressure. The residue was
triturated with ether to give the sub-title compouhd as a solid (800mg).
MS (BSI) 474 and 476 [M+H]"

30, 8'Hpmso 1.28 (3H, t), 2.12 (3H, s), 2.63 (3H, s), 2.82 (2H, quartet), 3.66 (3H, s), 5.98
(1H, m), 6.67 (1H, m), 7.33 (1H, m), 7.76 (1H, m), 7.95 (1H, m), 8.46 (1H, m)



2M i sopropyl magnesi um chl oride solution (0.58 m') dropwi se at 0-5C with
stirring under nitrogen, and the resulting m xture was stirred at 0C
for 30 mn. It was quenched wth a stream of carbon dioxide for 2.5 hr
allowing t e to warmto room 15 tenperature.

acid was Mé@*é&gg readjusted to pH3 with I M sodi um %e%“%“gﬁ@&mé’b{ ution.
The aqueous m xture was extracted with ethyl acetate, the organic
extracts dried over anhydrous magnesi umisul fate, filtered and evaporated
under reduced pressure The residue was triturated with ether to give
the sub-titlg -@%}ﬁ@g 3 S8infettB i 1L(0-pyhidif ) 1B} pyratO1 WS ey - A ddhy LA H) 4

S HDVSO 1. 13 H, , S . 56 S . 3 , quartet),
3.83 (3H, s)metiyl u' 234d pyyidazim-46SH)-pae m, 7. 85 (1H m, 7. 94 (1H, m,
8.48 (1H, t I

. g?ﬁ%e@ﬁgﬁrﬁ?{&gﬂa o Yt 1) ThIF5RNE il pRCkcbirt B BREEDA, it Yo give
hydr oxy- 2- i shpsabitle dompdundas bestid. | - 5- met hyl - t hi eno[ 2, 3-d, 1py_ri dazi n-4(5
H - one Pre r fram ct of part h) follow ng t he procedure of
exanpl e %&%&‘{ﬁ&ﬂﬁggﬂ’/ﬁ“{*ﬁ title compound as a solid. MS (ESI) 495
[MeH] T SH 122 dB ¥ zlpﬁ Jz% 92.7 33 B, 387 3EEsPadr2H M,
3.30 (3H, %%& AR 23)’ 9((§H B2 élﬁlugH‘%brr) %3}%2355% H o,
7.32 (113, @H,,s),ﬂ B1(1H1#), 783, (14, %7(9|6H1H¢n),,8.¢‘8'.(13,m01H, d) WO

2004/ 065393 PCT/ SE2004/ 000051 42 Exanple 13 2-1f 35-Di net hyl -1 - (2-pyri
dfniyll-1H pyrazol -4-yllnmethyll-7-ethyl-3-1f (45)-4- |iydroxv-4-neth

2-i soxazol i & 3| 5cBinivaimgd 1H2 5y {1 A reobi -2 St b Y -eiilalz4. f-dibddfp-5>-on OH
OF O N~ @) ey . ..
methyl-4-oxo-thieno[2.3- dazine-3-carboxvlic acid

To a solution of the product of part g) (485 mg) in anhydrous THF (20 ml) was added
2M isopropyl magunesium chioride solution (0.58 ml) dropwise at 0-5°C with stirring
under nitrogen, and the resulting mixture was stirred at 0°C for 30 min. It was quenched
with a stream of carbon dioxide for 2.5 hr allowing the mixture to warm fo room _
15 temperature. 2M hydrochloric acid was added and readjusted to pH3 with 1M sodium
hydroxide solution. The agueous mixture was extracted with ethyl acetate, the organic
extracts dried over anhydrous magnesium sulfate, filtered and evaporated under reduced
pressure. The residue was trifurated with ether to give the sub-title compound as a solid
(175 mg). ' '
20 MS (ESI) 424 [M+H]"
. 0'Hpuso 1.18 (3H, 1), 2.15 (3H, s), 2.56 (3H, s), 2.82 (2H, quartet), 3,83 (3H, s), 4.51
(2H,8), 7.35 (14, m), 7.85 (1H, m), 7.94 (1H, m), 8.43 (1H, m) |

1} 2-[13.5-Dimethvl-1-(2-pyridiny])-1 H-pyrazol-4-vlimethvil-7-ethyl-3-
25  hydroxy-2-isoxazolidinyllcarbonvi]-5-methyl-thieno{2.3-dlpyridazin-4(5H)-one '

o Prepared from the product of part h) following the procedure of example S, part g) to
. give the title compound as a solid.
MS (ESI) 495 [M+H]
. 8'Hpmso 1.22 (3H, ), 2.15 (3H, 5), 2.57 (3H, s), 2.66 (2H, m), 3.30 (3H, m), 3.49-4.18
30 (6H, m), 4.56-4.81 (1€, m), 5.52 (1K, m), 7.32 (1H, df), 7.81 (1H, d), 7.96 (11, df), 8.45
(14, d) '



N NNN 5 a) 2413.5-binethyl-I-(2-pyridin

1l - 1Hpyrazol -4-yllnet hvll- 7-et hyl - 34[ (451-4 h

roxy 4-met h-i soxazol i di nvl ] carbony11-5-net hyl -t hi enof 2, 3-dl pyri dazi n-4(5
- 0ng bR f{rejggr ed fromthe product of exanple 12 ppaskzdn/odoedil owi ng t he

procedure of exanple 6, part e) to give the title conpound as a solid.

M5 (ESI) 509 [M+H * 8' Hojso 1.22 (3 t),1.33-1.44 (3H, m, 2.17 (3H,

m, 2.57 (3H, s), 2.76 (2H, m, 542 4.10 (9H, m, 5.27-5.58 (1H, m,

735 (1H, m, 7.81 (1H, m, 7.94 (IH m, 846 (1H M |5 Exanple 14

7- Et hyl - EMEE& 4- hydroxv 4 met hvl i soxazol i din-2-yllcarb

onyJ%5- ;2 .

VYT Oaz = Ao 2= one—00 ONQI NS N

N 20 H m&wlﬁﬁﬁﬁ%ﬁaﬁ%ﬁﬁﬁ ridazin-

2- Brono- 7- et hyl - 5- net hyl -t hi eno[ 2, 3-dl pyri dazi n-4(5H)-one Prepared from

t he prodﬁ@@-m@exarrpl e 3, part c) follow ng the procedure of exanple 4,

part d) to give the sulpditle conpound as a solid. M5 (ESI) 273/275

[MiH + 5 6" HeDG g 1..88(3H, t), 2.77 (211, q), 3.82 (3H s), 7.70 (111,

s) b) .

3- Brono- et iyl - 2 {héy[l-(phenyl sul fonvl |l -1 H pyvrrol o[ 2. 3-bl pyri di n- 3-

yl ] met hyl I NS i eno[ 2. 3-di pyri dazi n-4(5H) - one

hydroxy-4-methyl-2-isoxazolidinyllcarbonyll-5-methyl-thienol2.3-dlpyridazin-4(5

one

10 Preparéd from the product of example 12 part h) following the procedure of example 6,
part &) to give the title compound as a solid.
MS (EST) 509 [M+H]"
. 'Hpwso 1.22 (3H, 1), 1.33-1.44 (3H, m), 2.17 (3H, m), 2.57 (3H, 8), 2.76 (2H, m), 3.56-
4,10 (9H, m), 5.27-5.58 (1H, m), 7.35 (1H, m), 7.81 (1H, m), 7.94 (1H, m), 8.46 (1H, m)

15

Example 14
rrolof2.3-blpyvridin-3-vlmethylthienof2,3- ridazin-4(5H)-one
OH

20



Prepared fromthe product of part a) follow ng the procedure of exanple
10, part a) to 10 give the sub-title conpound as a solid. M5 (ESI)
559/561 [ M+tH] + 6' HDnso 1. 16 (311, t), 2.79 (211, q), 3.65 (3H, s), 6.62
(1H, m, %p, 7.33 (1H, m, 7.62 (2H m, 7. T%%Hm#ﬁhol
7.84(1H, gﬁ‘%é’}’{’?? IH, dd), 8.10 (2H n), 8. 38 (114, % )

cl 3- Brono- 7- et hyl - 5- net hyl - 2-J11- (phenyl sul f onyl ) - LFI_pyrroIo[2 3-

| pyridin-3 yllmethyllthieno(2 3-d[ pyri ddzin-4(SH) -one Prepared fromthe
product of part b) follow ng the procedure of exanple 10, part b) to

gi ve the sub-t_tle 543/ 545 [ M+H] + 20

S' HDs O 1 18143 Laris s dagin-dofi)-ome 42 (2H, s), 7. 35
(1H m, P h'o tﬁa roguc?&f éx%xjni)leB a:rtZ fgﬁévaiﬁg ﬂﬁ)p'roc%dl%g of J)!a'mp%ql)

(H m & m )

7-Ethyl - 5- &h&jm@x&x‘ﬁbﬁb{t{ﬂ&cérﬂﬁwwlasmhdlmff) 1H PVrrol of 2, 3- bl pyri di n- 3-
yl I methyll-4 di hvdr ot hi engf 2, 3-dj pyri dazi ne- 3-carboxylic acid 25

Pr epar ed erﬁ&H@ﬂB@&éW"‘Hﬂ part c) follow ng the procedure of exanple

10, part c) SO|Id M5 (ESI) 509
[M-H + 6 HDP/“E’@D‘T’%Z%??%’::% w&? Eﬂjs%(g%ﬁagﬁhﬁli PG 11 sy 482 (20 S),
7.26 (1H, m, 7.63 (3H, in), 7.74 (1H, : 798(111 s), 8.04 (2H, m,
8.37 (1H, V\D 2004/ 065393 PCTI SE2004/ 000051 44 e)

7- Et hyl - B i b2 , henylsilfs [V s B 1y Vimg
di hydrot hi e aC| d A solution of the
product of ) was treated with 5
pot assi um hyghane ﬂam(tﬂ@pramct it RIRRY it N8 prot@fubd oF ki3 10/ partla) toras
concentrated in vacuo, diluted with water and extracted with ethyl.
acet ate IQXZElvemﬁub-qaempquaﬁ}'@ﬂram acidified to pH5 using gl acial

acetic acid th ethyl acetate (x3). The conbined organic
extracts m@@ﬁgéb%g&ﬁﬁa +ydrous magnesi um sul fate, filtered and
evapor at ed Q‘%@&ofﬁﬂaﬁpg PYSOTLGR 3163 (SN, 4.6218UR:) 17.00( BHCRATPBY I AS a

solid (0.064
m), 7.62 (2H, m), 7.74 (1H, m), 7.84(1H, s), 8.02 (1H, dd), 8.10 (2H, m), 8.38 (1H, m)

15 ¢) 3-Bromo-7-ethyl-5-methyl-2-{]1 inhen?lsulfon\ﬂ)-IH-vvrrolbfZé—b'myﬁdin-S-
yljmethvl}thieno{2,3~dlpyridazin-4(5H)-one
Prepared from the product of part b) following the procedure of example 10, part b) to

give the sub-title compound as a solid.
MS (ESY) 543/545 [M+H]*

20 8'Hpyso 1.18 (3H, 1), 2.65 (2H, q), 3.64 (3H, ), 4.42 (2H, 5), 7.35 (1H, m), 7.61 (2H,
m), 7.71 (1H, m), 7.95(1H, 5), 7.98 (11, dd), 8.07 (2H, m), 8.39 (1H, m)

&) 7-Ethyl-5-methyi-4-oxo-2-{[1-(phenylsulfonyl)-1 H-pyirolof2.3-bpyridin-3-
. ylimethyl}-4,5-dihydrothieno[2.3~dlpyridazine-3-carboxylic acid

25  Prepared from the product of part ¢) following the procedure of example 10, part ¢) to
| give the sub-tifle compound as a solid.
MS (ESI) 509 [M+H]"
8'Homso 1.25 (3H, m), 2.73 (2H, m), 3.71 (3H, §), 4.82 (2H, s), 7.26 (1H, m), 7.63 (3K,
m), 7.74 (1H, m), 7.98 (14, s), 8.04 (2H, m), 8.37 (1H, m)
30



10 M5 (ESI) 369 [MtH + O

7-Ethyl -3-{[ (4S) - 4- hydr oxy- 4- net hyl i soxazol i din-2 vl]carbonyl)-5-m
t~hyl-2 (iH pyn ol oj2.3-bl pyrridin-3-yl metbyl)thieno

[ 2, 3- djwyridessss 4( SH) -one To a sol ution of the proesE206/0e0st e) (0.08
g), and 1-hydroxybenzotriazole (0.03 7 g) in 15 dinmethylformam de (2
m ) was added triethylamne (0.135 nj@( fol |l owed by diethyl

chl orophosphate (0.035 nm) and the mkture was stirred at anbi ent
tenperature under nitrogen for 1.5 hr. (43)-4-Methyl-4-isoxazolidinol
hydrochl ori de (0.033 g) was added® and the mi xture was stirred at

anbi ent tenperature under nitrogen for 20 hr. It was diluted with

sat ur at ece) geiihylib-taeth arbana?-€1 F5-piublofB-blpdridin Srdmee)wii-h DCM (x3) . The
20 organi¢ extracts vvere dr| ed over anhydrous magnesi um sul f at e,
filtered dbyirglisnolldrwpyudy gL EdCEr essure. The resi due was

fied 1 L ¢ _
et hanol. 4 8uE8 %ﬁﬁﬂﬁﬂﬁ%@wf@qﬁwﬁrﬁ%@%@%‘%@” e title
conpound Iﬁﬁasﬁuﬁoiyﬂﬂ)x{d@ (154R). anlVhedt&Dindedeflug Fri3|ht. Roas conctii@id . 17 (3H,
m, 1.32-1.4 , 2.70 (2H, ), 3.65 (3H, m, 3.72-3.83 (4H, m,
4.36 (2H,vayo déutzc}sws @ateg mrdexﬁ?ctecrwoh efhylpcetafe (x2). Fhe eaueoundayerma2 (1H
Exéngl 20 {hihea S 5hes b Sl 2 Y5 S04 PR 04400051 45

- Di meddiithmel of ghniYekirabid Were dfidk G04F afRlrohs Wap iRy sitai; FiflrdSnad- hydr oxy
-4 nethyl 2-isoxazol | di nyl | carbonyl -5-net hyl -7-(1- nethylethyl)thleno
(2, 3, - ditppairatad beden(e@phed pressige OHsiveShlsub-titlé onipontd as aadolig (BOGg)- 2- f

[ 3, S-d nﬁ%?ﬁél)gﬁé ﬁ\dgﬁf“ di nyl ) -1 H nyrazol - 4-vl | hydr oxvmet hvl ] -7-( 1-

pyrrolof2,3-blpyridin-3-ylmethylthieno[2. 3-dlpyridazin-4(54)-one

To a solution of the product of part €) (0.08 g), and l-hydroxybenzotnazole (0.037 g) in
15 dimethylformamide (2 ml) was added tnethylmnme (0.135 ml) followed by d1ethyl
chlorophosphate (0.035 ml) and the mixture was stirred at ambient temperature under
nitrogen for 1.5 hr. (45)-4-Methyl-4-isoxazolidinol hydrochloride (0.033 g) was added
and the mixture was stirred at ambient temperature under nitrogen for 20 hr. It was
diluted with saturated sodium bicarbonate solution and extracted with DCM (x3). The
20 organic extracts were dried over anhydrous.magnesium sulfate, filtered and evaporated
under reduced pressure. The residue was purified by column chromatography over
silica, eluting with DCM / methanol (98:2) followed by DCM / methanol (96:4) to give
the title compound as & solid (0.05g).
.. MS (ESI) 454 [M+H]" _
25 8'Houso 1.17 (GH, m), 1.32-1.46 (3H, m), 2.70 (2H, ), 3.65 (3, m), 3.72-3.83 (4H, m),
4,36 (2H, m), 5.23-5.62 (1H, m), 7.02 (1H, m), 7.48 (1H, m), 7.92 (1H, m), 8.20 (1K,
dd), 11.58 (1H, bs)



met hvl et hyl ) - 5- met hyl - t hi enof 2, 3-dl vyri dazi n-4(5 -one Prepared fromthe
product of exanple |I part c¢) follow ng the procedure of exanple 12, to
part f) to give the sub-title conpound as a solid. M5 (APCl) 489 and 491
[ M+H] 5 (6H d), 2.35 (3H, s), 2.75 (1H, H, bs),
3.07 (111%@5’3'9“?1?3 (3H, s). 6.21 (111, s), 7.21 (1HPE%1’)SE2%§%§‘{5%211, )
b) 3-Brono-2-f[3,5-dinethyl-Il-(2-yyridinyl)

1H pyrazol -4-yl I nethyl | -7-(1- 1s net hyKWét hyl - 5- mp>

1-t hi enof 2, 3-d] pyri dazi n-4(5H) - one Prepared fromthe product of part a)
followi ng the procedure of exanple 1, part 1) to give the sub-title
compound astaameledd N5 (ESI) 472 and 474 [ M+H + S HCDC13 1.28 (611, d),
2.26 (311, s), 2.62 (3H, s), 2.94 (111, in), 3.81 (3H s), 4.01 (2H s),
(z:g) 27t [12 (5 _1: ?-]43@ D'}Je@-lcg!nﬁvrfﬂinﬂlzlﬁ%%%l#tg@netﬂ]fﬁ- -Hﬁﬁi!ﬂ—ﬁ@droxx#—
ridinyl )- | Hmetle2-0lisoka gﬂhﬂimﬂlhwbb nyl-5eineihivi-4-(b-nstithylethohthieno[2.3, -

nmet hyl - 4- oxo-t hi_enor 2 dl n~ri dazi ne-3-carboxylic acid Prepared fromthe
pr oduct of Mﬂﬁﬁﬁﬂcﬁﬂgng the procedure of exanple 12, part h) to 25
gi ve the.,sub-title compound as a solid. V\D 2004/ 1165393

PCT/ 5E2004/ 000051 46 NG (ESI) 438 [M+H]'' 8' HCDC13 1.30 (6H, d), 2.23
(3H, s), 2.59 (311, 3.05 (1H, m, 3.94 (3H, s), 4.64 (2H, s), 7.20
(1H, dd), 7.83,( ltg), 7.91 (1H, d), 8.45 (1H, dd), 16.82 (1H, s) 5 d)

2-f (3, 5- Di met “tepyridiyl)-1Hp yrazol - 4-yl
methyll-3-[m%:
met hyl - 2-i so

dr oxy- 4-

{' | carbonvl - 5-net hyl - 7- (1- met hyl et hyl ) t hi enof 2, 3, -d
| yyridazin- 4 : -8pared fromthe product ‘of part c) follow ng the
procedure of exanple " part g) to give the title conpound as a solid.
10 M5 (EST) 523 [ M+ 'S HcoCu 1.31 (6H, m), 1.51 (3H, s), 2.27 (3H s),
2.62 (3H, s), 3.00 , M, 3.44 (1H, d), 3.79 (3H, s), 3.81 (11-1, d),
3.97 (1K dly3 Brohio. 4. f5bs Byt bW pOatdd- 4 diyadkymethyi-7-(1-

methviethvl)-5-methyl-thieno[2.3- idazin-4(5H)-one

Prepared from the product of example 1 part ¢) following the procedure of example 12,

10 part f) to give the sub-title compound as 2 solid.
MS (APCI) 489 and 491 [M+H]"
8'Hepe 1.35 (6H, d), 2.35 (34, 8), 2.75 (1H, 5), 2.87 (14, bs), 3.07 (1H, m), 3.80‘(3H,
5), 6.21 (1H, s), 7.21 (1H, m), 8.78 (2H, m)

15  methylethyl-S-methyl-thienof2.3-dlpyridazin-4{5H}-one

Prepared from the product of part a) following the procedure of example 1, part f) to
give the sub-title compound‘as a sblid.
MS (ESI) 472 and 474 [M+H]"
5'Hepen 1.28 (6H, d), 2.26 (3H, 5), 2.62 (3H, s), 2.94 (1H, m), 3.81 (3H, 5), 4.01 (2H, 5),
20 7.19 (1H, m), 7.81 (1H, m), 7.8 (1H, dd), 8.44 (1H, m)

¢) 2-{13.5-Dimethyl-1-(2-pyridinyl)-1 H-pyrazol-4-viimethyl}-7-ethyl-4.5-dihydro-5-

methyl-4-oxo-thieno[2,3-dlpyridazine-3-carboxvylic acid _
Prepared from the product of pari b) following the procedure of example 12, part h) fo

25  give the sub-title compound as a solid.



7.18 (IH, t), 7.82 (211, m, 8.44 (IH d) is Exanple 16
2-f(3,5-Dinothyl-1-(2-pyrimdinM 1H pyrazol -4-y)Lnethv1ll-3-ff 4S

- 4- hvdr oxy- 4-

met hyl e bsuga@asl i di nyl | car bonyl - 5- net hyl - 7- ( 1- met hpCEsirgéd)adssenol?2, 3:
dj pyridazin-4(5H)-one pH 00 J NO N-- 5/ tN 20 ~ | Prepared fromthe
product of exanple 6 (0.9g) and 2- brqc/gopyri m di ne (0.649) in
acetonitrile (3nm) heated in a mcrowave at 130C for 1Smi ns. After
evaporation the residue was purified by colum chromatography over
silica, thyl acetate/ 25 methanol (20:1) to give the
title corrpoi(x’lkgc}?f';%:)’s,E @Hﬂg id (0.032 g). WD 2004/ 065393 PCT/ SE2004/ 000651
4)7 2/56< Emamgmo[(mrgﬂ B (1593289 B4 @ﬁu ostd(}H ﬁ),@'@:;((sﬂ; 3234 64 @Hea)gg 3!(4111
S

d), 4. 13 12034, d®)7 83;(155&()41191 ﬁﬁ d)ssﬂz ((Iirdd),bl)ﬁf&?mdgs)(l H, t) 8.77 (2H
d) 5 Exanple 17 .

2-1( 3, 5- Al et hyl -I -(2-thi azoI yl)-1H pyrazol -4-yl |l methyil-3-[1(45)-4-hydr
OXY-4-4 '
et hyl -
dl pyri da 4

4(5H)-ong
Prepared from the product of part ¢} following the procedure of example S, part g) to
give the title compound as a solid.

10 MS (ESI) 523 [M+H]"
. 8'Hepen 1.31 (6H, m), 1.51 (3H, 8), 2.27 (3H, 8), 2.62 (3H, ), 3.00 (1H, m), 3.44 (1H,
d), 3.79 (3H, s), 3.81 (1H, d), 3.97 (1H, d), 4.11 (2H, dd), 4.56 (1H, ), 6.13 (1H, s),
7.18 (1H, t), 7.82 (2H, m), 8.44 (1H, d}

15 Example 16

methyl-2-isoxazolidinyllcarbonyl-5-methyl-7-(1-methylethyDthieno[2.3.-
dpyridazin-4(5H)-one

20

Prepared from the product of example 6 (0.9g) and 2-bromopyrimidine (0.64g) in
acetonitrile (3mL) heated in a microwave at 130C for 15mins. After evaporation the
residue was purified by column chromatography over silica, eluting with ethyl acetate/

25 methanol (20:1) to give the title compound as a solid (0.032 g).



N~ 1 S N Prepared fromthe product of exanple 6 (0.222g),

2- br onot hi azol e (0.222g), copper (1) iodide (0.95g) and trans

di am nocycl ohexane (0.06nmL) m xed under nitrogen. Potassium 15

car bonat e nd dry dioxan (2m.) were added and 5

heat ed at ﬁ%ﬁ%@%gr days After evaporation the re5|du£&§g%ﬂ%ﬁ?y$?ed by
col um chromat ography over silica, eluting with ethyl acetate/ nethanol
(98:2) then preparative reverse phase HPML.C using acetonitrile/aq.
amonia to give the title conpound as a solid (0.023g). M5 (ESI) 529

[S;\/I,+H]3*O(2)0( | mﬁgg%g’@&ﬁh - 21753|(4§Hs) s), - 12358(()3(1I1i-| 5215 %3%57" ?TH
B’ 25 Vo 20087 éé&i@@ffé?%églﬁy%%o’ﬁiﬁ%g%inﬁ St g 10

| nhi bi 1 on_ of s P, D BESYH, WA I GHASMH. SeNEDURAD (Midgd IbaBnycs par cel |

prollferatlon 5 The assay for PMA iononycin-stinmulated

proliferati d8Fwls perfornmed in 96- well flat-bottoned nmicrotitre plates.
Compounds, were prepared as 10nmM stock solutions in dinethyl sulfoxide.
A 50- f0|d5dI|UtI0n of this was prepared in RPM and serial dilutions
wer e prepar frqn‘ﬁ his solution. 10pl of the 50-fold diluted stock, or
10 dilution were added to the well to give concentrations in the
assay starting at 9.5pM and going down. Into each well was placed | x

105 PBMC,  prapasasimdefyiol-(Buh@ ol dgpE Hpeial4 i peth fI|- M@ st agir6dgnor , in
RPM 1640 medi um suppl errent ed W th IO% human serum 2nM gl utam ne and

penl ci |l | i n/ Snelapkmisp pelidip niilheabon yir-pmpeth vt 7 1= RE|YIeIn l Bo| 2.5 ). 5ng/ m
final concenér art.éonz I@&S i onomyci n (500ng/ ntl final 15 concentrati on)
wer e added t n suppl enented RPM 1640 nedi um (as above) so

that theyfinal volunme of the assay was 0.2nl. The cells were incubated
at 37Cin a

Prepared from the product of example 6 (0.222g), 2-bromothiazale (0.222g), copper (1)
iodide (0.95g) and trans diaminocyclohexane (0.06mL) mixed under nitrogen. Potassium

15 carbonate (0.222g) and dry dioxan (2mL) were added and the mixture heated at 110C for
3days. After evaporafion the residue was purified by column cﬁromatography over
silica, eluting with ethy] acetate/ methanol (98:2) then preparative reverse phase HPLC
using agetonitrile/aq. ammonia to give the title compound as a solid (0.023g).

.- MS (EST) 529 [M+HT
20 PHebes 131 (6H, 9, 1.51 GH, 5), 2.25 (3H, 5), 2.67 (3H, 8), 3.00 (1H, m), 3.41 (1H, d),

3.79 (3H, 5), 3.80(1H, d), 3.97 (1H, d), 4.09 (2H, dd), 4.55 (1H, d), 6.10 (1H, 5), 7.06
(1H, 8), 7.53 (1H, d)

25



hum di fi ed at nosphere at 5% carbon di oxide for 72 hours. 3H Thym di ne
(0.5NC ) was added for the final 6 hours of the incubation. The |evel
of radioactivity incorporated by the cells was then determned and this
i s a NBAGWoSe&Bosprol i feration. 20 The conpounds of pdESHN@MPISE wer e
found to exhibit an I AS0 value of less than | x 104 Mn the above test.
Exanples 3, 7 and 12 had a PI A50 of 2; 7.6 and 8.8 respectively in

t he above test. WD 2004/ 065393 PCT/ 004/ 000051 49 Cdainms 1. A
compound of fornula 50RB R~ NI NSQR4R (1) wherein:
10 R1 |sfﬂml'@aéﬂ‘|k§1¢ a6 al kenyl or C34 cycl oakyl which is optionally
substituted by Cl -6 al kyl, each of the above being optionally
substituted by one or nore halogen atons; R2 is Cl1 6 alkyl; is R3is a
gr oup COIdhibitiGOX-RBIWienenysin-stirnlatedgeriphamibboddnsdongeleandeHi ni ng a

ni trogen h{) nd a second heteroatom sel ected from oxygen and sul phur
adj acent R8 eﬁ%"mnltrogen and optionally substituted by up to 3 groups
sel ected from hydroxyl and Cl14 al kyl; 20 Qis CR5R6 Were RSis
hydrogen, Cl1-6 alk or fluorine and I s _hydrogen, OH or _ fluorine, or

RS and ReMhesgwyAe Mﬁéﬁaoawcm Sirylaed P\ﬁMﬁ PEple rﬁw@ﬁ/wwwﬂeaae@g 9%annot be
fluori ne whefhtBBbRedHicrotitre plates. Compounds were prepared as 10mM stock

solutions in dimethyl suifoxide. A 50-fold dilution of this was prepared in RPMI and
serial dilutions were prepared from this solution. 10 of the 50-fold diluted stock, or

10 dilutions of it, were added to the well to give concentrations in the assay starting at
9.54M and going down. Into each well was placed 1 x 10° PBMC, prepared from
human peripheral blood from a single donor, in RPMI1640 medium supplemented with
10% human serum, 2mM glutamine and penicillin/streptomycin. Phorbol myristate
acetate (PMA) (0.5ng/ml final concentration) and ionomycin (500ng/ml final

15 concentration) were added fo these cells in supplemented RPMI1640 medium (as above)
so that the final volume of the assay was 0.2ml, The cells were incubated at 37°Cin a
hurnidified atmosphere at 5% carbon dioxide for 72 hours. H-Thymidine (0.51Ci) was
added for the final 6 hours of the incubation. The level of radioactivity incorporated by
the cells was then determined and this is a measure of proliferation,

20
The compounds of the Examples were found to exhibit an IAsp value of less than 1 x 10
M in the above test. Examples 3,7 and 12 had a PIAsp of 8.2, 7.6 and 8.8 respectively in

the above test.



R4 1T—a 5- tOr O-memnmpbered mono- or bi-cyclic aromatic ring system
containing 0 to 4 25 heteroatons i ndependently selected from nitrogen,
oxygen and sul phur, the ring system being optionally substituted by up
to 4 groups independently selected from hal ogen, G4 alkyl,

(pol y) hal owawwﬂﬁml , Cl4 al koxy, (poly)halo-Cl.4-al kBSE?/,gE’@‘i%"“““SI

al kyl sul phonyl, (poly)hal o- Ci,.4-alkyl sul phonyl, oxo, thioxo, cyano,
hydroxynet hyl, nethylthio, - NR7R, -CO4\RYRs, -SQ2.NRIRB, or a 5- to

6- menbered aromatic ring system wherein WO 2004/ 065393 PCTI se2004/ 000051
50 up to 3 ring atons nmay be heteroatons independently selected from
oxygen, sul phur and nitrogen, and which may itself be substituted by up
to 4 groups selected from hal ogen, CiCldinsl kyl , (poly)hal o-Ct. 4-al kyl

Cl . al koxy, (poly)halo-d -0-al koxy, Cl4 al kyl sul phonyl, (poly)hal o-

g . 4- al kyl sul phonyl, oxo, thioxo, cyano, hydroxynmethyl, 5 nethylthio,
-NR1Rs, - CO NRIRSBA cofipyudRf TdtmulaRl): and R8 are i ndependently hydrogen
Cl.4 alkyl; or R7 and R$ together with the nitrogen atomto which they
are attached may forma S to 7 nenbered saturated heterocycic ring, 10
and pharnmaceutically acceptable saltsyand sgl vates thereof. 2. A
conpound according to claim1 in,whi R i ci-6 al kyl or C34

cycl oakyl. 15 3. A conpound acEong| claiml or 2 in which R2 is
met hyl . 4. A conpound according tojany Nqf claims | to 3 in which R3
is agroup COG 5. A conpound ac dj 0 éhy one of clainms | to 4 in
which Qis CH2. 20 6. A conpound accofding to dﬁy one of claims | to 5
in which R4 is a 5-nenbered aromati g'ring containing two heteroatons
optionally substituted as defined in claiml. 7. A conpound according
to claim6 wherein R4 is a group of sub-{Brnula (i) 25 Roo R71 "N 1V

wherein:

10 R'isCg alkyl, Cy.6 alkenyl or Cs.4 cycloakyl which is optionally substituted by

Cy.6 alkyl, each of the above being optionally substituted by one or more halogen atorns;
R? is Cy.¢ alkyl;

15 R’is a group CO-G or 8O,-G where G is a 5- or 6-membered ring containing a nitrogen
atorm and a second heteroatom selected from oxygen and sulphur adjacent to the
nitrogen, and optionally substituted by up to 3 groups selected from hydroxy! and Cy4
alkyl;

20 Qis CR’R® where R® is hydrogen, C.¢ alkyl or fluorine and RS is hydrogen, OH or
fluorine, or R® and R together from a =0 group, with the proviso that R® cannot be
. . fluorine when R® is OH;

R*is a 5- to1 0-membered mono- or bi-cyclic aromatic ring system, containing 0 to 4

25 heteroatoms independently selected from nitrogen, oxygen and sulphur, the ring system
being optionally substituted by up to 4 groups independently selected from halogen, Cr4
alkyl, (poly)halo-C; 4-alkyl, Cy.4 alkoxy, (poly)halo-Cy4-alkoxy, Cy.4 alkylsulphonyl,
(poly)halo- C;.4-alkylsulphonyl, oxo, thioxo, cyano, hydroxymethyl, methyithio, -
NR'R®, -CO-NR™R?, -SO».NR'R?, or a 5- to 6-membered aromatic ring system wherein



R12 0) where RO and R' are independently selected fromH, Cl.6alkyl,
or haloQ .6alkyl 51 and R12 is selected fromH, Cl.balkyl, or
hal oCl1. 6al kyl or a 5- to 6-nmenbered aromatic ring systemwherein up to

3ri ng .t gg be heteroatons independently sel egi@eebds@idRKYIeEN,
sul phur'and nitrogen. 8. A conpound according to claim 7 wherein RL0 and

R' are nmethyl. 9. A conmpound of fornula (1) according to Caim1l
selected from 2-[(3,5-dinethyl-1H50

pyrazol -4-yl)methyl ]-3-[[ (4S) - 4- hydr oxy-2- isoxazolidinyl ] car bbnyI -
5- net hyl upq '.’I.nngathmk eta,hjab hétbrioatomp Biddpend bty sebbatet frod( @djgen,tsuiphur and

IZS E)§< 2 2 g| B‘g}% yqu it a},rzl(t)self%e %ut?s{]t%teg%y]up to Ll[gg %1%% se ectgdd tl;*om Xalogen,

5- net hyl -
2- {n(s?) )5/ di rre@(f‘{ dmmig%r(ggh@@gk&ﬁ(ﬂﬁuﬁb@?hnﬁbﬂg’%( 4%)ne4 hydr oxy- 2-

i soxazol |aHW}P}11P¥@TaM KBy, pb50rmalhylsulphnn§h@{tcz fgoxy, sysnoghydrexyaedn)- one,

7- Cyclsoprp 7 sdg@ﬁ({ 20l -4-yl)met hyl ] -3-[[ (4S) - 4- hydr oxy
-2- 1 soxaz IB'I%L\ gar on F rré‘% -1 hi eno[ 2, 3-d] pyri dazi n- 4(5H) - one,
7- Q/clopropyl 2- [(3 5-di rrethyl 1H pyrazol - 4- yI)rrethyI] 5-ethyl -3-[[(4S)-
4- hydrox =7 goxa arbonyl ] =th 5] d ri daz 2 4(511)- one
2-[(3, 5. 1 Ffei'lfB?‘%ﬁ‘% *ll’gf%gP‘j o }’IWT 5R %?dzt%) égﬁ € 4- et hyl -

i soxazol Ixﬁitrdg\ah hioaIth m&ﬂmﬁeyraeé #ebhednidy form a5 to 7 membered saturated

-met hyl et hyl') t hi eno[ 2, 3, - d] pyri dazi n-4(5H) one, [(3 5- Di net hyl -

pyr azol - AFOCHEE AYS:] - 3- [[(48) 4- hydr oxy- 4- net hyl -

i soxagpl i di nyl ] carbonyl ] -5-net hyl - 7- (2- met hyl propyl )-thieno[ 2, 3,-d] pyrid
aziri-4(5H)- one,

2- [(3 5- Dinfrphawprceutipally meceptableGoltsjand solyatps thetgohy | - 3- [ [ ( 4S) - 4- hydr oxy- 4- me
thyl -

i soxazol i di nyl ] carbonyl]-5-nmnethyl -t hi eno[ 2, 3-d] pyridazi n-4(5H) - one,

7- Cycl opraypyA edmpoud decdtdimg $oylaim 1 in which R' is Cy.6 alky! or Cg.ﬁ cycloakyl,
| H pyrazol -4-yl)nmethyl ]-3-[[ (4S)-4-hydroxy-4- nethyl -

15 3. A compound according to claim 1 or2 in which R? is methyl.
4. A compound according to any one of claims I to 3 in which R? is a group CO-G.

5. A compound according to any one of claims 1 to 4 in which Q is CH..
20 |
6, A compound according to any one of clairs 1 to 5 in which R*is a 5-membered

aromatic ring containing two heteroatoms optionally substituted as defined in claim 1.

7. A compound according to claim 6 wherein R* is a group of sub-formula (i)
25

(i)
where R'® and R" are independently selected from H, Cy.¢atkyl, or haloCy.galkyl -



I soxazol i di nyl ] car bonyl ] -5-net hyl -t hi eno[ 2, 3-d] pyri dazi n- 4(5H) - one,

3-[[(4S) - 4- hydr oxysoxazol i di nyl ] carbonyl - 5- met hyI 7- (2- et hyl propyl ) - 2-(
1H pyrrol of 2, 3-b] pyr| di ne- 3-yl et hyI )t hieno[ 2, 3, -d] pyri dazi n-4(5H) - one,
3- [[(4S) 4- Hydr oxy- 2-isoxazol i dinyl ] Sdar bonyl ] - 5 rret hyl - 7- ( 2- met hyl pr opyl

; 3 5 ARV LAVEES Rom O LRI hab 8L ah & o 57 6 lenbRfda” 4(5H) - one.
[ (3, 5- gioteeitib inglsydmwticketh Byt 3 fig RACkRZRy Wb hehdrSmbARY irkdeoridediy - 3- [ [ (4S

) -4-

hydr oxy- Eﬂli:%@(ﬁﬁlﬁlwg%F‘}léhl-tftﬂ@dwf[ﬂggﬂ-net hyl - t hi eno[ 2, 3-d] pyri dazi n- 4(5H)
- one,

2-[[3,5-Dinethyl -1-(2-pyridinyl)-I1H pyrazol - 4-yl ] met hyl ] -7-ethyl -3-[[(4S
) - 4- 8. A compound according to claim 7 wherein R'® and R'" are methyl.

hydr oxy- 4- met hyl - 2-i soxazol i di nyl ] car bonyl ] - 5- met hyl - t hi eno[ 2, 3-d] pyri da
zi n- 4(5H)-one,

7- Et hyl | di b | }-5-nethyl -
2- ( 1H¥ pgr |{ E)fé[%gm? E%pyr | @taPé/dr&‘%g%?é%%ﬁgsﬁggfeﬂ Ifaoﬁﬁr onyl} met hy
3-d] pyri 31-@(3Liﬁdm(%l)y'lalfbpﬁazol—tl-yl)methy}]-3 [[(4S)-4-hydroxy-2-

2-1(3, 5 nga%})ﬁ%nylhca&bonp “éj ¥h3)l 7](|i|_rgc¥t[13?lzt%|y 1n0E tctqzyrldaz [i(gﬁ ) - 4-hydr

oXxy- 4-
met hyl - 2gdes0xazol i di nyI ] carbonyl - 5-net hyl -. 7- (1- met hyl et hyl )t hi eno[ 2, 3, -
d]pyrlda2|n- 4(5H) - one,

3 [(3, ibi(ﬁérﬁwe Y16@WWMVBWWMWHW$MW%3ﬂEt hyl]-3-[[(4S)-4-hy
et hyl - 2SPesRiday o lz SrBei 76 FFE!*W}E”I%YQ@EH%[?HWBHW 58 2, 3, - d

]pyrldazmﬁ- 4(5H)-one, 2-[(3,5 - Dlrrethyl-l -(2-thiazolyl)-
H pyrazol - I)rreth (‘{7 3@@5%485’“
met hy! - 22[@ sdmsthydil Aypyrazel fioi aﬂzad éﬂl@@%@fﬁsﬂx&%ymm eno[ 2, 3, - -

d d | I lts th f.
1077 cosb ooy G ic! %@ﬂ%’%ﬁﬁffﬁ@]ﬂ T Cor use in

t her apy. 7~ﬂ3§zcloﬁroph]a2[@ﬁ-dnm&hpll-lﬁ-qzymel—#yﬁmeﬂ-gﬂﬂ [[é43jgl -aydraxpedund  of

f la (I . , t I th f defined i
any one éq’?aeﬁéql%el%% s eti e et aesn AR R ncout ol carrer. |
12. Use nfydlopr@ %‘(‘3 So&deﬂ{y'fﬂlﬁap)(réiolﬂtylﬁmi&ﬁﬁ] BRARILLTARS)-1-IakapL abl e

sal t thereof as i n"any one of to 9 in the manufacture

of a rrecﬂ-ksmﬁhdlﬂﬂﬂcalmll-ﬂﬂ %&ﬂﬂwdaﬂmﬂf@@;pm ession (e.g. in the
treat ment 1 0% 13| AU A plrGb S IRRthyl]-3-[[(4S)-4-hydroxy-4-methyl-2-
isoxazolidinyljcarbonyl-5-methyl-7-(1-methylethyl)thieno[2,3,-d]pyridazin-4(5H)one,
- 2-[(3,5-Dimethyl- 1H—pyrazol-4-y1)methyl]-3 -{[(4S)-4-hydroxy-4-methyl-2-
isoxazolidinyl]carbémyl]-5-methyl-‘?-(2~methiylpropyl)-thieno[2,3,-»d]pyridazin-tl(SH)-

)
(
5
2-

one,
2-[(3,5-Dimethyl-1H-pyrazol-40yl)methyl}-7-cthyl-3-[{(4S)-4-hydroxy-4-methyl-2-
isoxazolidinyl]carbonyl]-5-methyl-thieno[2,3-d]pyridazin-4(5H)-one,
7—Cyclopropy1—2-[(3 ,S-dimethyl-1H-pyrazol-4-yhmethyl]-3-[[(4S)-4-hydroxy-4-
methyl-2-

isoxazolidinyf]carbonyl]-5-methyl-thieno[2,3-d]pyridazin-4(5H)-one,

3- [[(4S)-4-hydroxyisoxazoHdinyl]carbonyl-s-methyl-?—(Z-methylpropyl)-?.-(lH-
pyrrolo[2,3—b]pyrid;ine-3 -yimethyl)thieno[2,3,~d]pyridazin-4(5H)-one,
3—[[(4S)-4-Hydroxj—?.-isoxazolidinyl]carb6njy1]-5-methyl—7—(2-methylpropyl)-2-
(1,3,5-trimethylpyrazol-4-yl)methyl]-thieno[2,3,-d]pyridazin-4(5)-one,



13. Use of a conmpound of formula (1) or a pharnmaceutically acceptable
salt thereof as defined in any one of clains 1 to 9 in the manufacture

of a nmedicanment for use in treatin or reducing the risk of, an
ai rways di sease (e.g. asthma or CO:% 53 14. A process for the
preparation of a conpound of formula (1) according to clains which
process conprises: (a) for conpounds of fornmula (1) where R3 is COG
reaction of a compound of formula (I11): 0 02 R-1\ | NSR4 R(It)

i N whi ch2-JR3,5- dﬁaethwlqm@y@mw lﬁﬁpﬁ@icllﬂeﬂ]méthﬁwrﬁﬂlﬁ-S%[Mm are protected

derivatives thereof, wth a ound formula (| GH UD where

Gis as hdé‘quﬁé’dlsi’wpbﬁilﬁﬁlﬂ@?qnyl]r wepy!-griewnthé<lmmdazied(H)-orf. agent , or
(5) o eSmayin, A O ik obRGHE FlokyiFafyi 251419 @ compound
hydroxy-4-methyl-2-isoxazolidinyljcarbonyl}-5-methyl-thieno[2,3-d]pyridazin-
4(5H)-one,
7-Ethyl-3-{[(45)-4-hydroxy-4-methylisoxazolidin-2-yi]carbonyl } -5-methyl-2-(14-
pyrrolo[2,3-4]pyridin-3-ylmethylthieno[2,3-d]pyridazin-4(5/)-one,
2-[(3,5-Dimethyi-1-(2-pyridinyl)-1H-pyrazol-4-yl)methyl]-3-[[(4S)-4-hydroxy-4-
methyl-2-isoxazolidinyl}carbonyl-5-methyl-7-(1-methylethyl)thieno{2,3,-djpyridazin-
4(5H)-one, :
2-[(3,5-Dimethyl-1-(2-pyrimidinyl)-1H-pyrazol-4-yl)methyl]-3-{[(45)-4-hydroxy-4-
methyl-2-isoxazclijd_inyl]carbonyl-S-methyI—7—(1-methylethyl)thieno[z,.'i,—d]pyn'dazin-
4(5H)-one, :
2-[(3,5-Dimethyl-1-(2-thiazolyl)-1 H-pyrazol-4-yl)methyl]-3-[{(45)-4-hydroxy-4-
methyl-2-isoxazolidinylJcarbonyl-5-methyi-7-(1-methylethyl)thieno[2,3,~d]pyridazin-
4(5H}-one
and pharmaceutically acceptable salts thereof.

10. A compourfd as defined in any one of claims 1 to 9 for use in therapy.

1. A pharmacéutical composition comprising a compound of formula (T) or a
pharmaceutically aéceptable salt thereof as defined in any one of claims 1 to 9 in

association with a ﬁhzmnaceutical cartier.

12, Useofa co:ilpound of formula (1) or a pharmaceutically acceptable salt

thereof as defined m any one of claims 1 to 9 in the manufacture of a medicament for

use in effecting immunosuppression (e.g. in the treatment of allograft rejection).

13.  Useofa cor@_apound of formula (1) or a pharmaceutically acceptable salt
thereof as defined m any one of claims 1 to 9 in the manufacture of a medicament for

use in treating, or reducing the risk of, an airways disease (e.g. asthma or COPD).



WO 2004/ 065393 PCT/ 8E2004/ 000051 54 in which in which Rl, RZ, R4 and Q
are as defined in fornmula (11) and L and L' are |eaving groups with a
conmpound of forrmula (I11) as defined, above, and optionally thereafter
process (a) or (b) i.n any order 5 3% enovi ng any protecting groups
form ng a pharmaceutically acceptable salt. 15. A process according to

| ai m 14 ' furth ' h t f.ch ' . f
Formul a 1 or AR (oh e CORAIEAING O6F CPOPATIPECPTIE TASROFHEE Bht or oup R
or R4 1fameEISwRieh pMREY comprises:

(a) for compounds of formula (I} where R® is COG:

reaction of a compound of formula (II):

)

in which R', R", R* and Q are as defined in formula (I} or are protected derivatives

thereof, with a compound of formula (II1):
G-H
(1)
where G 1s as defined in formula (I} 1n the presence of a coupling agent, or

(b) for compounds of formula (T) where R? is SO,-G:

reacting a compound of formula (IV):



WO 2004/065393 - PCT/SE2004/000051

4

in which in which R}, R%, R? and Q are as defined in formula (IT) and L and L’ are
leaving groups with a compound of formula (III) as defined above,
and optionally thereafier process (a) or (b) in any order

5 e removing any protecting groups

o forming a pharmaceutically acceptable salt.

15. A process according to claim 14 which further comprises the step of changing a
group of formula R* or R* in the compound of formula (I) to a different group R}Porr?
10 respectively.



