10

15

20

25

WD 2004/ 065393 PCT/ SE2004/ 000051 1 NOVEL COMPOUNDS
The present invention relates to thienopyridazi nones,

w@e@edmeses for their preparation, pharmaceut i BEI/SE2004/000051

conpositions containing themand their use in therapy.
The invention 5 also relates to their use in the
nmodul ati on of autoi mune di sease. T-cells play an

important role in the_jmune res however

aut o-i mmune di sease NQ@L§QMQPQﬂ§I§§r opri at el y
activated against particular tissues and proliferate,

eg causing the inflamuation associated with

The prsttiinveatidirdldtesto thishéhiridazinomss, prieeespesabr theiraxmp@ration

of 10 T-ceJls is, beneficial jn the nodul ation of
REERRal reaens Wmmn&é?w 2 PEHPHH thpapy: The fngention

GREROURL R r?PiE‘l'r bk AR RBARRLSA 8f adtdimnifiedaat i on of

aut ol nrune di sease. I n accordance wth the present
i nvention, there is provided a conpound of fornula

g g b bl 050 € i Bl s
a_cdi3- a@e o r@@héféi& AW 84H doBindOpRh &dlmﬁkllléé a8l bﬁdlifé iefé'g causing
by Cl.6 alKyl, each of these above being option
dubiflamaratian agspcisted vith trowmatisl asdsitis Jpbipitio hesplahf%atlon of

o el AR Sy i S T fen
SEleRBE EhRuaad WMch @fﬁfdneﬂcﬁhﬁnh@mw@lﬁﬁtmﬂd Aitdiphtme disease.
adj acent to the

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

wherein:

Rlis Cig alkyl, Cp.¢ alkenyl, Cy.¢ alkyl-Cs.¢ cycloalkyl or Cs.¢ cycloalkyl which is
optionally substituted by Cy.¢ alkyl, each of these R! above being optionally substituted

by one or more halogen atoms;

" R?is Cp alkyl;

R? is a group CO-G or SO,-G where G is a 5- or 6-membered ring containing a nitrogen
atom and a second heteroatom selected from oxygen and sulphur adjacent to the
nitrogen, and optionally substituted by up to 3 groups selected from hydroxyl and Ci4
alkyl;



nitrogen, and optionally substituted by up to 3 groups

sel ected from hydroxyl and Cl-4 al kyl; WO 2004/ 065393
wERONAB8E300D4/ 000051 2 Qis CR5R6 where R5 is hyPCDEE004/000051

Cl1_6 alkyl or fluorine and R6 is hydrogen, OH or

fluorine, or R5 and R 6 together forma = 0 group,

wth the proviso that R5 cannot be fluorine when R6

is. OHs 2 R4 i d nono-. qf. cycl

Tk R WhepR 55 éw\g%élgtegﬁfx Eomes i By SraEgOH or

meiﬁﬁ@%?kmaham&ge%e@%éﬂ o) %foﬁlggﬁﬁht 66% RRFR® cannot be

sul p ring system bel ptionally substitute
lﬂyaonpeWhemRérs@I@;s i ndependent|ly sel ected from hal ogen,
Cl-4 alkyl, (poly)hal o-Cl4-al kyl, Cl1-4 al koxy,

(pol y) hal o- C14- al koxy, Cl-4 al kyl sul phonyl ,

BG4 ¥ 3h@h 9—méﬁ4he46@1h5ﬂé-sd# |bPJB9<EB@ aro:%t% nﬁ%{é&?ﬁ ceit@dPng 0 to 4
hydr oxynet hyl , net hyl t hi o,

heprarRIRBderendentty-setegted fmmbérogdn amygm andl mliphgr,ély@nemystem

Bhe sehanlf Puined BB e TS e s ey from halogen, C.

ralléyll qg@l@)haﬂﬂ(il%lk?h Ommldok? edpﬁlyﬂﬁl&-@?%lktoﬁ? a0, Akl BulpRonyl,
@‘grou s sel ected from hal ogen, Cl-4

ICo«@ilkylainbpnyl, @1{04tham@9§zxano hydroxymethyl methylthio, -

4+al |
pory) @ ?JR@%?MS? W}séfjlop %10 nff?k 5%4){%& (ﬂ%cg)%é%m rm% System wherein

Ripds O xinEeitdiyd maj 56 hetkivtonty i depehfARY, seteCied |ﬂBYIR8xygen sulphur and
- S02- NR7R8 R7 and R8. _are independently hydraogen

alptr@gen ard whlcaﬁ%ﬁmgse{f&géﬂbféww BY Up flo4 EFAUpP é@j@?ﬁedafrem halogen,
d

G 1B R ACE, SO BT ITRY, 8T o e L aubeRoRel P

atloénitongl, gmly)halandlmncyhut;monﬁeommoﬂr effatoahdroRimethyl,

is Cl 6 For inst R

S T AR RS SRR sopropyl or o

cycl opropyl . -Mre preferably Rl is isobutyl, isopropyl
or, 25 cycl opropyl. Suitably R2 is Cl1 ﬁ al ké@ such as
rRatalnyllR are mﬂbgdnderﬁlydfydr@hycmalksl neRhgnd R Sogethir witlcthe

é}f (ﬁg %&ﬁ@%@gﬁﬁ 5ey%ggt dd rrnla?’ Fortrd tSgtlo girr{]egnberedo Satted

heterocyclic ring,
and pharmaceutically acceptable salts and solvates thereof.

Preferably R'is C1.¢ alkyl or Cs.6 cycloalkyl. For instance, R! is selected from ethyl,
isobutyl, isopropyl or cyclopropyl. More preferably R' is isobutyl, isopropyl or -
cyclopropyl.

" Suitably R? is Cy.3 alkyl, such as methyl or ethyl. Preferably R? is methyl.

Suitably G in group R? is a 5-membered ring containing an oxygen atom, such as an
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
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30 isoxazolidinyl ring. Preferably the ring Gis
substituted by a single hydroxy substituent. A

whyanos3sh3 substi t uent may not be attached to aP€T/BER004/000051

carbon atomthat is bonded to a ring heteroatom The
group Gis preferably linked t0 the CO or SO2 group
t hrough its-WO 2004/ 065393 PCT/ SE2004/ 000051 3 ring

t t Par t I I f.th
%gt@?tggeggp 339%?: %%g@%qcéj?@%rﬁ’ ex?g}pe %Suﬁ’ G are is 4 {1}9 roxﬁlsggiazohdm-Z-
Al ligi n-2-yl. Preferably R3 is
ilg%/ogg&é%fé%& | negﬁl&lgojvgl in which the ring. Gis
I|nked via ab nltrogen atom More preferably R3 is a

gtgblg%,gts \Q%?@)f% &Qtﬂi §s ﬁé_n}ngngg\geelg v51'11919 th%shng Clgrllk% via a
41 ﬁQi&Yn'l@l%i‘@%r@féréﬂl R219d &Bh @Wb\% G is a 5-membered
43h dr oxy-4 |golealzo%ed?n 2-yl eggr blcs)rﬁlylmem o nngas
Sesarihbd gbaPei s CR5R6 where R5 is hydrogen, Cl1_6 al kyl
and R6 is hydrogen. Preferably Q is CH2. Exanples of
5-10 nenbered nono- or bi-cyclic aromatic ring systens

N@6st Bf’eféra&w@qs 44§d;d&y65wdazolfdﬁﬁ@rw&arb@w1 oPh Wy droxy-4-methyl-

pyrrol opyridino, inmidazolyl, pyridyl, pyrazinyl,

psoxazalidyd-2-yl parbomsdzi nyl , triazinyl, oxazolyl,

t hi azol yl, isoxazolyl, pyrazolyl, oxadiazolyl,

thiadiazolyl, triazonI, tetrazolyl and guinolyl.

\Wuertsly @18'(&1@6 RiteyeRT B WyaRTeL,iC 4460 a8y RE @hydogen. Preferably Q
partlcu ar exanple is pyrrolopyridino 20 Preferably R4
iisCH25- nenbered aromatic ring containing two

het eroatons optionally substituted as defined above.

A particular exanple of R4 is an optionally

Hifasiplds of 6 0 hymnbared monbngr. biRyelierablajic Rbgisgstems for R* include
subst.i futed pyrgﬁol e ring 25 Suj ta I e sy CI%ﬁtltute

dhienyly eyl Py el LabBipdoPyBiginG, Hmﬁa AERRY erripidy,
f ]
e SLYS?%‘I%%IIW g?fﬁ%lyf Bty

ahiadinzolydaytidaelyheeﬁeazobﬂamtqmndlgbendent |y sel ected from
oxygen, sul phur and nitrogen. 30

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

pyrazole ring. Preferably R* is a substituted pyrazole ring

Suitable substitutents are those listed above, but in particular are selected from Cj.salkyl,

.. or haloCy_galkyl 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.
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WD 2004/ 065393 PCT/ SE2004/ 000051 4 For instance, R4
is suitably a group of sub-formula (i) RLO where R10

w@ea4BdB9ar e i ndependently sel ected from H, ClPGEEKD4/000051

or hal oCl. 6al kyl 5 and R12 is selected fromH,
Cl_o6al kyl, or hal oCl_6al kyl org a 5- to 6-nenbered
aromatic ring systemv\,herein upt03ring at ons may

t40rrs i ndepende d from oxygen,
?ﬁfﬁﬁ{ﬂ’ I$§4ite é?‘lwgro‘lll?'loé&%é are selected from
H or Cl1.3al kyl, such as nethyl. 10 In particular,
both R1I0 and R 1 is Cl_3al kyl such as nethyl. Suitably
R12 is selected fromH, Cl_ kR¥uch as nmethyl) or
a 5- to 6-nmenbered aronmatic system wherein up to
3 ring atons may be hetergat /m wndependent |y
sel ected from oxygen, suRphur frd nitrogen. Wiere R12
is a5- to 6- menmbered aromatig, 15 ring system
particul ar exanpl es of such sth ens are pyridyl (such
as 2-pyridyl), pyrimdinyl j:h as 2-pyrimdinyl) or
t hi azolyl (such as 2-thiazol yI Preferably R12 is H.
2fher R EYnAMIbEHE eﬂzfenﬂp §elbé’z¥&ﬂbhm @45alk§fl dr Y1087 SdIRy1

ring,, substituted such as Cl1 Kyl , or

rafl B isealertpd frooch, éssalky tquhfah@omdkléltqif)al SStotﬁsmpmeﬁﬁvﬂsromatw

an d/ o r al v%lbef %S}ﬁ EJ}% gﬁ&‘g %F?fr?% & é% H%/tem%]{o%gg}{ii%)%};denﬂy selected from

y?&j’@ﬁipﬁ@{&ﬂ@ltﬁ%eﬁeter ocyclic ring exanples of 25
sui tabl e rings include norpholine, piperidine,

pi perazi ne and pyrrolidine. WO 2004/ 065393

ff;ﬁ Ulg/eapeo%%?geg ﬁscgl?g‘le & v gﬁ(}'f %HBPM%QF f or mul a.
IIfﬂ'pEMfcalaﬁlboﬂrR}O)aﬁ'éﬂﬂlis]clgam(wsiﬁhaémm oxy- 2-

i soxazol i di nyl ] car bonyl -
5- met hyI 7-(1-nethyl et hyl)thieno[2, 3;
H')fr 1y TS WS- td 6 membered
lgt))éfr)lgzol efe(: o W@?éallgyl (& B ﬁydr A membere
aromatic ring system whereln up to 3 ring atoms may be heteroatoms 1ndependently

selected from oxygen, sulphur and nitrogen. Where R'? s a 5- to 6- membered aromatic
ring system, particular examples of such systems are pyridyl (such as 2-pyridyl),
pyrimidiny! (such as 2-pyrimidinyl) or thiazolyl (such as 2-thiazolyl).

- Preferably RZisH.

In an embodiment of the invention R* is a pyrazole ring, substituted by alkyl such as

C).¢alkyl, or haloCj.galkyl such as or trifluoromethyl substituents and/or also substituted

. by a 2-pyrimidinyl or 2-pyridyl group.

Where R” and R® form a 5 to 7 membered saturated heterocyclic ring examples of

suitable rings include morpholine, piperidine, piperazine and pyrrolidine.
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I soxazol i di nyl] carbonyl] -
5-nmet hyl - 7- (2- et hyl propyl )t hi eno[ 2, 3-d] pyri dazi n- 4(5H

W0 2008065392- [ ( 3, 5- di net hyl - PCT/SE2004/000051

1H pyrazol -4-yl ) nmethyl ] -7- ethyl 3 -[[(45)-4-hydroxy- 2-
10
|soxazoI|d|nyI]carbonyI] 5- nethyl t hi eno[ 2, 3-d] pyri daz

-4 one cl OpKR (3 5-di met hyl -1
RESSr LS dEOROMRCHGRES) *a dr oxy. 2-
I soxazol i di nyl ] car bonyl ] -5 nethyl thleno [2 3

- d] pyri dazi n- 4(5H) - one, %}Ioro
3-[¢h, ﬁﬁtmyﬂlylﬂﬂwra@zbﬂ-yh)nw})y Hlyd5)-%- dmy

%s%?(ﬁ%oéxﬁgt)@d %r% %()Byr I5I Rl ﬁlZ’Pk%Ebe l#],tﬁﬁitg 1e1l 2 23, d]pyndazm 4(5H)

3n{>,(3 5- Di net hyl - 1H-pyrazo| 4-yl)Ymethyl ]-3-[[(4S)-4-ne

ﬂdy@eéibme&lYWfr}mﬁaMyl)rsethﬂﬂﬁyﬂ[(‘*ﬁ)-éihmw? ethyl)thi e
&%@(320?1’1& gﬂi Erﬁn{t J—&{lﬁethyﬁaroé;‘lﬁlneﬁo[@'ﬁﬁo?ﬁhazﬁl -4(5H)-

Pyt azol’-
bﬁéS) 4 hydroxy 4- et hyl - 2- i soxazol i di nyl ] carbonyl]

D (S - -SRI T S TL(4S)4-bydroxy-2-
Fakdobi RN Ry S B o Rt LR - 3- (L

I7S©§Xfﬂ<21ﬁby1@|2[(1345idﬂaelhwlﬂlfﬂi-lpyfﬁmb‘ﬂwmdtﬂylbﬁ{ﬁ[(43)-4-hydr0Xy-2-

: 5 - one, o
e Mm ol el REnAlA S R A PRS oty
Rl diégop tﬁzﬁ&ﬁ%ﬂf&im@&&o@ Xl)methyl] -5-ethyl-3-[[(4S)-4-hydroxy-2-

i soxazo I d| n car bonyl

[1sz>xﬁzcdidpwl]cdﬁopnﬁl]ﬁbmpcﬁné]pmdazm-‘*(w) one,

S S A A S BBy P e s

'1§6xﬁﬁ§lfal‘{ﬂ1 J/d A 5-?116'&1yi-ﬂﬂ(ﬂ}&f1étﬁﬁlét YiHi &) 2 gna]pyﬁdamﬁ 4(5H)-one,

[(4 S r oxy- 2- |soxazoI|d|n car bony

-waéﬁ,ﬁylpmmﬂ Mépﬁy?lzfﬂr‘bbl}m‘;ﬂlzl]ﬁ(- )- 45hydroxy-4-methy1-2-

[ é)xg%lgﬁﬁr ra%%%ﬂl % 4%%%?? b -Kf—k‘r]etl{}m)r%[}ﬂ)-thleno [2,3, d]pyndaz1n—4(5H)

ankSSdlrrethyI I -(2- pyrldlnyl) 1H-pyrazo| 4-yl ] met hy
I t hyl - 3- 4S) - 4- h
PR S SR gk g o RIEASY S ey eay 2

%bé‘%%@@‘éﬁﬁ%on@{%‘éﬁéﬁﬁ%w ? #éém‘ﬂafln 7R3 [ (45

Y7~@y Egphopyly2-f(3rtedinydthy?-1H-pyrazol-4-yl)methyl]-3- [[(4S) -4-hydroxy-4-methyl-
soxazol i di nyl ] carbonyl]-5-nmethyl-thieno [2, 3
-Qd] pyridazi n- 4(5H) - one, WD 2004/ 065393

E@a%ﬁ?c@l@ﬂﬂ QHRIP-5-methyl-thieno[2,3-d]pyridazin-4(5H)-one,
3-[[(4S)-4-hydroxyisoxazolidinyl]carbonyl-5-methyl-7-(2-methylpropyl)-2-(1H-

. pyrrolo[2,3-b]pyridine-3-ylmethyl)thieno[2,3,-d]pyridazin-4(SH)-one,
' 3-[[(4S)-4-Hydroxy-2-isoxazolidinyl]carbonyl]-5-methyl-7-(2-methylpropyl)-2-[(1,3,5-

trimethylpyrazol-4-yl)methyl]-thieno[2,3,-d]pyridazin-4(5H)-one,
2-[[3,5-dimethyl-1-(2-pyridinyl)-1H-pyrazol-4-ylJmethyl]-7-ethyl-3-[[ (45)-4-hydroxy-2-
isoxazolidinyl]carbonyl]-5-methyl-thieno[2,3-dlpyridazin-4(5H)-one,
2-[[3,5-Dimethyl-1-(2-pyridinyl)-1H-pyrazol-4-ylJmethyl]-7-ethyl-3-[[(4S)-4-hydroxy-
4-

methyl-2-isoxazolidinyl]carbonyl]-5-methyl-thienof2,3-d]pyridazin-4(SH)-one,



6 7-Ethyl-3- {
[ (4S) - 4- hydr oxy- 4- net hyl i soxazol i di n-2-yl ] carbonyl }

WO 2o0a®64393 - 2- (1H pyrrolo [2,3 PCT/SE2004/000051
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-b] pyridin-3-ylnmethyl)thieno [2,3
-d] pyri dazi n-4(5H)-one, 2-[(3,56-D nethyl -
-(2-pyridinyl)-1H pyrazol -4-yl)nmethyl]-3-]

TRy i;{F(*@éi—ﬁ%éﬁ%wrwwm%mdnsz AR s L
AR et
ki ql@é—ié%&yr%‘ O By metal TS gy -
%g:%sﬁgﬁg?lﬁrl]%p&{ﬂ %%étﬂyl ﬂp meﬂgﬂ&hﬂ%}ﬂeno [2,3,-d]pyridazin-

§H)-bhezol yl ) - 1H pyrazol - 4-yl ) nethyl ] -3
[{(45) 4- hydr oxy- 4- net hyl - 10
2-[(3.5Xaizmstth 1r(%}]ymldmif)ms‘rpmﬁlﬂ-yﬁn(eﬁlyﬂﬂeiﬁ&ﬂ&ﬂﬂmﬁy—"r-

et e R R -y AR R Rel S idarin-

Q{(Sﬁ% part of anot her group, can be straight chai ned
ranched. Unl ess ot herw se specified, they wll

el sabimyetigdTpR2HiRzdly DM H-pytaz6l- fa-lyl)meﬂlﬁfl]Sil—i[[t(m))l-i}thildlmny-ﬂ-methyl-
to 4 carbon atons. Exanples of (pol y&rhal oG - al kyl
Frisopazolidisyleredanal-§@methy k(1 -greduiehgitbienald. Sidlpwrislazigr4(SH)-one
fand phemeckytically scosplableamlislthesdofC1 al kyl groups such as

di fluoro- or dichloronethyl and trihaloC alkyl

groups such as trifluoromethyl. 20 It will be

uiEer S eed whbB@br AosPoiRRpast oThndther Froipleh@bé s@bight dhalned or

t her eof exhi bit the henonmenon of tautonerism and
tbmchﬁqheUafémthwm spnmﬁeg hey wilbganeralytcomprise foaskie 6 and

on} ossihble tautonmeric fornms. It is to be
lfllﬂi%blg {%Xl?ar?%%awﬁlventl on enconpasses any

tautorrerlc form 25 Certain, conpounds of forrrula (1)

are capable of existing in stereojsoneric_ forns.

viampbes af rﬁﬂéy)bﬁl@é?mlm growRs inelpdnkalefn@lod spraps e%‘daflﬁl chloro- or

SRR &4, B8 SR, AR o) ol RIS OEBbmennyl an
TiniasleCaladloyl gtompssddh asnﬂnmronfeﬂiyhe present invention.

It 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.

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

will be understood that the invention encompasses all geometric and optical isomers of
the compounds of formula (1) and mixtures thereof including racemates. These also

form an aspect of the present invention.

Salts for use in pharmaceutical compositions will be pharmaceutically acceptable salts,

but other salts may be useful in the production of the compounds of formula I and their
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30 Salts for use in pharmaceutical conpositions wll
be pharmaceutically acceptable salts, but other salts

woreap4boes3osef ul i n the production of the conpouPd®ESEF004/000051

formula | and their WO 2004/ 065393 PCT/ SE2004/ 000051 7
pharmaceutical ly acceptable sats. Pharmaceutically
acceptable salts of the invention my, for exanple,

phiic st oallg acteatableBlst Jreaats-HE L AHB A gaIf of the invention
gfgfgf frle@Rthb, RaRkE a§i@ aacﬁgml S e éo%npoﬁﬁegwoitqﬁhgma Ias

[tion Salts include for exanple salts w -
heeinpefire definedrwjdch areaciftiendyesiditmbpre such salts. Such acid addition

IR O ST
RUALRRE@Bay 86deHtaBle 2MHNS Qu&yﬁfﬁﬁﬁ‘ h?cllrb %erﬁ?ailiﬁesi @specially

particul arl Mrefer'reo_l) or with sulphuric or
piidophloric or hydrdbroguic edid hf whichihydrashtogiciagid ig pasticelady preferred)

| id. i tabl lts.l de hyd hl ori .
o bor B or PibARIeRE of B R aHESe AR 8 acia
SultEbl8 k88 inclhly hyrdsb MRS 88/drébrinsdes PHoBsHaes, sulphates, hydrogen

" acetates, benzoates, citrates, mal eates, 10 fumarates,

sulpbitas talleylsulphenates erasriphonates cacetates) henzepies; cigigtapaplgates,

he y f I r g0 ] I ol
SRR R oo L ey B BB e AR of
Frmd19T GRrsufficdéntlgragiiid, phiraseewivall aedeptabitsahs may be formed with
pharmaceutical ly_ acceptable cation. Such salt

) ) S Wth
iPRAPEMIE ObPrEanig RatecV ek alonds & mhamnacsptically ﬁﬁ?eataaﬁ cation. Such
L e
sodinagmgsitassiumlGlisal dlkalie earthromdtal sk ahdh asra datwiune xamMpEEesium
a salt wth methyl am ne, diarrs.%hh [.am

: r

tsi“]it’r?@t"IWP@HPWes,a t)ér ERYPRlS 'Hbqnieﬁglag}ine, dimethylamine,
g o MRS ) e vaeh a6l ude an
g%{ngﬂ{ggagp %iig’on salﬁl{w?@?l’?ogge gﬂﬁ%? ogﬁ I g?la%%g

hydr obr om de, phosphate, acetate, fumarate, nal eate,

i trat L t | { 2 .
I3risaRL SHrnHERL S o B TR ST PP b b gOromia,
SAdspHRD bedtab AnMiatite, Stlldate, katratef tiirhfeesxAaesdthddesulfonate or p-
invention provides a process for the preparation of a

dolparsniforsie, of an pikpk nyefal splh Fudh as argfivsrer pojassiugy sajtor
compounds of fornula (1) where R3 is COG reaction of
a conpound of formula (11):

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

formula (T) which comprises:
(a) for compounds of formula (I) where R? is COG:

 reaction of a compound of formula (II):
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R, R, R4 and Qare as defined in formula (1) or are

w@eobect3esl derivatives thereof, wth a conpourdI/sE2004/000051

formula (I11): GH (1l11) 10 where Gis as defined in
formula (1) in the presence ofy a coupling agent, or
(b) for conpounds of fornmula (1) where R3 is S02-G
reacting a conpound of formula~(l1V): 15 0 01 x d/
------ Uin which in which R4 and Q are as
defined in formula (I1) an L™ are 20 |eaving

groups with a conpou f (I11) as defined
above, and optionally thereaf er\ rocess (a) or (b) in
any order renovi ng any

gyroups formng a
pharmaceutically accept abl WO 2604/ 065393
PCT/ SE2004/ 000051 9 When t

conpound of forrmula (111)
is an nitrogen atom bonded'to the H group, a

preferred conpound of fornmula (I1) has hydroxy as the
| eaving group L, so that the reaction can be effected
usi ng am de coupllng React i ofiryof compounds (I1) and
(I'11) is 5 suitable carried out in the presence of a
coupl i ng agent such as diethyl chlorophosphate and

Nfl %% Re rl%@atlldl (ZZ{I%' a8 d@{l‘%dlqn Q@l‘f‘rﬁﬂg‘ Iar & ??tegc%@ Iﬁé}ii\%tives

am ne, or ’exa am ne. e re

eremtedlthutcompomcswfoﬁbhla (HI)E vent such as
di chl or onet hane

G-H
(1)

where G is as defined in formula () in the presence of a coupling agent, or
(b) for compounds of formula (I) where Ris SOZ-G:‘

reacting a compound of formula (IV):

X
R
v

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

e removing any protecting groups

e forming a pharmaceutically acceptable salt.
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or acetonitrile at at tenperature of about OC to about
35C, preferably at about 15C to about 25C 10

w@iosatdses | eavi ng groups L and L' include hal oPQ¥/SEZ084/000051

such as fluoro, chloro or bronob or in the case of the
conpound of formula (1V), it may be an anhydride group
such as a sul phonic acid anhydride or acetyl

anhydride. 15 Conpounds of forrmula (I1) can be

prepared by reacting a conpound of fornula (V): RL (V)
%@hénrihé"&rﬁlg)ltﬁé of BAmuBAan & Bfr8gcdsatétabon@sd fofhd At a

is a halo group such as brono or iodo

Bmferpﬂdecfoambh@f obfopmula (W) thas hydsost @dhele@vmgrm@ kcsadbitihe

f 0 {:1?1} %d bey ef{??ég?ﬁlﬁeé%@n%ﬁ‘}P 4k b SJ A ggmﬂmpnglé I(II}j and (IIT) is

Qihw[baéa@né@@\ﬁ@mhe §s8n @Sofl aSE Eﬁﬂghgdﬁﬁmsals dretigf |calorsithosphate
in a sol vent such as THE at 25 reduced tenperature,

pind Neloenpitybergotriazelea and@ hase ausbus ap Beganisy @Rieor gxaample

b 0 t

O
39 Q66630 PEehipsbA4HTRBORTEC td @b&unBse0 esfecdbly arabobial 5°C to
(V) where Qis CHRS5 can be prepared by reacting a

@bepdare of fornula (VI): 0 RI3 RL 5in which R, R,

R4 and Q are as defined in fornula (I1), and R13 is as
defined in relation to formula (V), with a strong

Suitabls kalingeroupsfll amarlododuidehao igcbu'ps stdheasghuese ebipro br bromo or

10 hydri de, source t | ane. reactio
iR tlg:aﬁaﬁq Qfghe cem W]ﬁ&ﬁ gcp lzil h‘\fs an?s:b ﬁg]@/({g-ﬁe group such as a
Qﬂiﬁgg@g?l%ﬁ? gﬁﬂ*&fﬁl@tor%&{é‘tg gﬂ‘»lyglﬁ@éwl oronet hane at a

abou

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

) R'3
R
R B
N N ?Q“
R’
V)

in which R, R%, R* and Q are as defined in formula (II), and R" is a 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 carried out using a hindered

Grignard reagent such as isopropyl magnesium chloride in a solvent such as THF at
reduced temperature, for example at about 0°C to 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.
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to about 35C, preferably at about 15C to about 25C.
Conmpounds of fornmula (VI) can be prepared by reacting

wa2@enpsond of formula (VI1): 15 13 (Vi) 20 i PCTREOD/000051

Rl and R2 are as defined in formula (I1) and R13 is as
defined in relation to fornu (V), with a lithium
al kyl am de such as |ithiumdiisSopropylamde in an
%roti c, solvent such as THF. Jhe reaction is carried
ppgpnds afdermaria Y} where Quis (GRR reahsrrenarady agingfyepmpound
.ably at about OC to about 5C, followed by
??gﬁnﬁ%ﬁ({mzﬁth a conpound of forrmula (VIIl): 25 WO
2004/ 065393 PCT/ SE2004/ 000051 11 R4A-CO-R5 (VII1)
where R4 and R5 are as debi ned '%tthornula (1) or are
protected derivatives thekeof, a tenperature of
bet ween about 0C andR@abouti 50C, prefégably at about
10C to about 5 30C oun formula (VI1) can be
prepared by treating a ofifula (1X): R2
IO 11 NS N 10 (IX) " Rl apd R2 are as
defined in formula (I1) wih a hal ogenati ng agent such
as bromine, in an inert &olvent such as aqueous
acetic acid at a tenperature of between 15 about 20C
and about 100C, preferably at about 50C to about 100C.

(VI) .

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

13

(VID

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
solvent 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 (VIII):



Conpounds of formula (IX) can be prepared by reation
of a conpound of forrmula (X): 0 20 (X) in which RLis

w@goodebizaed in formula (11) with a conpound of PESE0D4000051

10

15

20

25

. Grignard reagent as def|

(XI): 25 R2-NHNH2 (XI) WD 2004/ 065393

PCT/ SE2004/ 000051 12 in whichjR2 is as defined in
formula (I1). The reaction cah be carried out in a

pol ar sol vent such as eth at t enperature of
about 20C to about 125C%p&5%e 9”31) about 50C to
about 100C. 5 Conpounds of formula (X) can be prepared

by treati ng5 t hi ophene- 3-carboxylic acid wwth a base,
prhefeR banidyR zert ag defined @ foymalai (@eorswprotesteldidetivatives thereof, at a

SpoRaea s she 0o SHgbS S0 aperhbiaabtr BeG iR ebout
16&< to about 25C, preferably at about -50C to about

10C. The anion is treated with a conpound of 10
formula (XI'1): R - C(O)L" (XI'1) in which R is as

i ned and L" a.leavin u

Somads Shap RO (0 it oo SupER e BRedhEPipEiER o:
about OC to about 50C, preferably at about 10C to

about 30C. Compounds of fornula (1V) can be prepared
from conpounds of fornula (V)Oby treating with a

ed apove and quenching with

of about -50C to

the resulting

sul phur di oxide at a 20
about 100C, followed by oxildati
internmedi ate and chl orinati gexanple wth
phosphor ous pentachl ori de. ounds of formula (V)
where Qis CF2, that is a conRound of fornmula (XII1):
25 (XI11).

(IX)
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

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 a compound of formula (X):

0
HO B
0O s
R1
X)

in which R' is as defined in formula (II) with a compound of formula (XI):

RLNHNH, (XI)



10

15

20

25

WO 2004/ 065393 PCT/ SE2004/ 000051 13 in which Rl, R2
and R4 are as defined in fornmula (Il1) and R13 is as

waledosnesssin relation to formula (V), can be prPEpsSEM4/000051

froma conmpound of formula (XIV): R 5 (XIV) in which
R1, R2 and R4 are as defined i? formula (I1) and R13
is as defined in relation to ormula (V), by treating
with a fluorinating agent such as diethyl am no sul phur
10 trifluoride in an inert solvent such as

r a
D T b AR RS Qe et i polar
Solyamtsopip euetbimob it £ empetaturé of dboms 20767 forebdut EI560 eprefeebly at

en g an oxi dant such as
EEWﬁiﬂr S&qgﬁﬁﬁﬁﬁﬁﬂ115 perruthenate in the presence of

N- et hyl norpholine N-oxide in a solvent such as
diichl oronet hane at a tenperature of about -20C to
SompousdHf fotravla (Y cavetearepared @str@%mgrﬁhsdplzﬁm\ﬁecmib@yhc acid with

3154 SRR a0, BB S A o7y etion

Q¢ cared bitanah bivroti6 95PN RGGh AFTHP baHetpetature an alhﬁlt -78°C to about
converted to different conmpounds of formula (1) usi

S8 e techiy ashens SEIC InPRBUD CroFheianismngeated vt s compound of
%‘P‘ﬁ wﬁ .of formula (1) where R4 is a group of

sSub-Tornu 'a (i) above, wherein R12 is hydrogen can be

converted to conpounds of fornula (i) where R12 is

ot her than 25 hydrogen by reaction with a conpound of

formula (XV) R12' -L' (K{/) CDL3004XH85393

PCT/ SE2004/ 000051 14 whereR12' is a group R12 other

t han hydrogen and L"'" is a IeaV|ng group such as
lamdich R' is as defined in formula (IT) and L’ is a leaving group such as O,N-dimethyl

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
temperature of about -50°C to about 100°C, followed by oxidation of the resulting

intermediate and chlorination, for example with phosphorous pentachloride.

Compounds of formula (V) where Q is CF;, that is a compound of formula (XIII):
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and in particular bronp. Such a reaction may be
carried out in an organic solvent such as

w@e®ioeidpy i | e or dioxan. |f necessary the reacPCDBE841000051

be carried out in the presence of a base such as an
al kali netal carbonate, for i@§tance pot assi um
carbonate, and in the 5 presencte of a catalyst such as

a copper;, salt_ljike caopper..iodide. A so_it. necessary, .
omwhindte RY ap R #eiss dekneddn dormmaidd ad Rﬂ;’% sy defined i relation to

, iIn
R e e R bl O G OO of Ra 10
di fferent such groups would be apparent to a skilled
chem st. 10 The conpounds @f the invention are useful
because they possess phar '
human and non- human aRiyal ~areni ndi cated as
pharmaceuticals for wuseNin t '
treatment of autoi mmune, ,!i nfl
and hyperproliferative Ni and Rfmunol ogi cal |y
nmedi at ed di seases i ncludingi,rejection 15 of
transpl anted organs or tissues and Acquired
I mmunodefi ci ency Syndronme (AIDS). Exanples of these
conditions are: (1) (the respiratory tract) airways
di seases i ncluding chronic oé§ﬁ5uctive pul nonary
di sease (COPD); asthmm, such as  bronchial, allergic,
intrinsic, extrinsic and dust 20 asthma, particularly

chroni.c or,i nyejerat st e. | ate asth and, .

G PR P i R 550 S BR B gyt pRLANetR 5% chfsiaed in relation to
abingil18(¥), WitkBRE ithd MidrindtiAd Socnbh SR & didthy1ldoSulphur
including rhinitirs caseosa, hypertrophic rhinitis,

rttiflngridesn po ingrtenel vent suvhras dichloremetbanaatd tempetaturg from about -30°C
qedﬁqﬁgs osa; nenbranous rhinitis including croupous,

P BYTHidlsand pseudonmenbranous rhinitis and

scrofoul ous rhinitis; seasonal rhinitis 25 including

rhinitis nervosaﬁ%?&g fever) and vasonotor rhinitis;
Lamepsivads plformule are prapgTegfepre epmpeEndgiod drguda (V1) as defined

£ . Cdi o titial P
P fore X A os PR 8 Gidih oo PR
SRirothegat invibe prsanie cFN-tdeto aidmpietine (N-ogideth @#golvent such as

ankyl osi ng spondylitis, psoriatic arthritis and

i grpmethane atactempersipe e? abous 20340 8@t 587 6gr en' s

syndrone and system c sclerosis; (3) (skin) psoriasis,
atopical dermatitis, contact dermatitis and ot her

ettaing oateriatbeas miefinetbahove etvcavaligde comoberaiatyi ¢rican beipodpered using

b MR, G5 Bl S Permphi gus,

or proliferative

Alternatively or additionally, compounds of formula (I) can be converted to different

.. compounds of formula (I) using conventional chemical methods. For instance,

" compotinds of formula (I) where R* is a group of sub-formula (i) above, wherein R?is

hydrogen can be converted to compounds of formula (i) where R'? is other than

hydrogen by reaction with a compound of formula (XV)

RIZ"‘L,”
(XV)
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WO 2004/ 065393 PCT/ SE2004/ 000051 15 Epi dernol ysi s
bul | osa, urticaria, angi odermas, vasculitides,

wW@eootloeisns, cut aneous eosinophilias, uveitis,PEI/SE®04/@0051

areata and vernal conjunctivitis; (4)
(gastrointestinal tract) Cbelh c disease, proctitis,
eosi nopi lic gastro-enteritis, mast ocytosi s, Crohn's
di_sease, ul ceratjve coli d al I ergi es

food-rel at
WAieEsR ha%gmépﬁec?@errtb%ﬁﬁpgwché g8 @?eaéﬂrgg grotlp such as hal,
[
STl AE) SudfrRERSH By ka8 iy L SRS, Bent uch
Ag qcﬁtasm'nﬁle bmnaroxend df nmemqythﬁrmhtlonear( b Efm)ied butgunshe presence of a
tosus,..systenjc lupus, 10 erythenmat osus
R AR b Sk P b nat S iop @R P Ao, pnd n the
%!ré%@x%e‘%ﬁ a caﬁﬁ@f‘£&h'a§ 2 SYHGE @Qi?llk@@éﬂp@%ﬁide' al§RATHktdsSary, the
yper |1 gE syndrone, |epromatous | éprosy, sezary
ssaction nan bm@ffacmdopdeﬁamneﬂh rundspbsre opardsaifpegenr a; (6)
(allograft rejection) acute and chronic follow ng, for
exanpl e, transplantation of 15 kidney, heart, liver,
lotR&r remlaﬁs R é;aﬂwmaﬁ o th @ BEh RN RESE oo g RO B* @@ fférent such
versus host di sease; and (7) cancer. Accordingly, the
reups ouidbeanperent foraskillksschemisimpound of formula (1)
or a 20 pharmaceutically acceptable salt thereof as
her ei nbefore defined for use in therapy. |In another
aThReoeinpotm of hedhidndion PFOWeAd Detdite the¢ pobsess sHapRatHIcLical
of formula (1) or a pharnaceutlcally acceptabl e salt
taﬁ@w@bm hynanapd nprbreee agietalh e thayrire indicred s abemgasegfcals for

?jﬁe pr e en S%%Jgg I c ateflltrolonftaGEW er ﬁ]ﬁﬂ %‘ﬂml‘ ag{/%ﬁgllt@g&wg and

Ihypbmdﬂﬂefémmmabm immumokpdcallip medlfaﬂfcbdlsmes 1hblud1ng rejection
dications to the contrary. The terns "ther tic"
Py ggenslqsénsws B e ey Synirome (AIDS).
accordingly. 30 Prophylaxis is expected to be

particularly relevant to the treatnent of persons who
IExamples wf tese domlitpmswious  epi sode of, or are otherw se

C dered to be at increased ris the diseas
JohaeTsTPirHOr Bofh aivepeiiogie’ b e ReeninttnalAReRy sy tiponary
par tdisdabAC ORISR 8SBmAY such as bronchial, allergic, intrinsic, extrinsic and dust

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, rhinitis purulenta, rhinitis
sicca and rhinitis medicamentosa; membranous rhinitis including croupous,
fibrinous and pseudomembranous rhinitis and scrofoulous rhinitis; seasonal rhinitis
including rhinitis nervosa (hay fever) and vasomotor rhinitis; sarcoidosis, farmer’s

lung 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

disease, Sjogren’s syndrome and systemic sclerosis;

(3) (skin) psoriasis, atopical dermatitis, contact dermatitis and other eczmatous

dermitides, seborrhoetic dermatitis, Lichen planus, Pemphigus, bullous Pemphigus,
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condition generally include those having a famly
hi story of the disease or condition, or WO 2004/ 065393

WERODABE30D4/ 000051 16 t hose who have been i deptT/SE2904/000051

by genetic testing or screening to be particularly
susceptible to devel oping the;gisease or condition.
The invention further provides a nethod of effecting

a1 1B RGTAE SR A e EepR s BT <P demay cptgneous

a Padsindphilids, RJR}slﬁl f@wPe&@hﬂema%a %&%}/@omﬁﬂgﬂ%sof a

conpound of formu or a pharmaceu
acceptabl e salt thereof as hereinbefore defi ned The

i.pvention still t her. provi des nethod f treatin

B Tt 3E il ey O o s P bt D s penpits,
ast hstdeytosioRBlohn™ dAsdadd, uRRkativs thiRs, RebdileRi8d dergdés which have
risk of, said di sease, which conpr i Ses admi ni stering

to teRectssemetatrom theeuhsautmigming reinftisent ¢ezeampunt  of

a conpound of forrmula (1) or a

phar maceuti cal | y acceptabl e salt thereof as

ey ¢othbetisvues sed syreéinicldisdadd) rinklpRIBENFSES AthkRB&6rosis, Acquired
therapeutlc uses the doségg adm nistered wll, of

courgEunggdef gplewﬁwnflwewc( Shuepusiepytgraatosusheystame lupls,

3??6?}3]?& rhétbs dﬁ rﬁot{(_)bselﬁ%%‘?cﬂﬁl 0 sfh%glaag'?ngl% Wb, 1 dia efes

ener al r’teffecting
i fmmf phm}np sﬁmlmmellelotlgeplﬂha faﬁcmd,d%@elfgﬁf syh&@n&plépﬂimﬁwious
o] or nul a W e | nge fromO0.1 ng/kg,

pr eflEHreH) oz gf)%lfi@ﬂse %P&/lalgpa @%@F@mﬁmy PEPB® 0. 5
ng/ kg and still. nore preferably from 1ng/ kg 20 up to

and including 30 ng/ kg. For the treatnent of airways
46 ¢adlinss aft rbjection)l aycuts’ccand gbroafc foﬂhwingofqn@mmﬂple;‘ treinspl:miaaon of

(1) %Wgh"y"‘g‘hlgal l S}?I'd‘g “Ei‘?f%f"’:ag]ﬁ‘gﬁ‘ﬁf %3@%@3 n%ckgra versus

phaqﬁgc(ﬁ%tagé;@my acceptabl e salts thereof may be 25
used on their own but will generally be adm nistered
i(h) cawef.orm of a pharmaceutical conposition in which
the formula (1) conpound/salt/solvate (active
ingredient) is in association with a

RlRerde ey tth@pxlebam ﬁﬁz@ﬁtﬁﬁrﬁ%‘bﬁd@ﬁa bapdunddififoreiila Q) or a
carrier. pendi n t node of adm nistration, the
@hamaﬁ%mlx agoep it thesepfvip herejpbefose defined fompeiis therapy.
fromO0.05 to 99 %wv (per cent by weight), nore
preferably | ess than 80 %v, e.g. from

In another aspect, the invention provides the use of a compound of formula (1) or a

pharmaceutically acceptable salt thereof as hereinbefore defined in the manufacture of a

medicament for use in therapy.

.. In the context of the present specification, the term "therapy" also includes "prophylaxis"

" unless there are specific indications to the contrary. The terms "therapeutic" and

"therapeutically” should be construed accordingly.

Prophylaxis 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
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30 0.10 to 70 %, and even nore preferably |ess than
50 %w, of active ingredient, all percentages by

waowioghsssbei ng based on total conposition. WO PCT/SE2004/000051

2004/ 065393 PCT/ SE2004/ 000051 17 Thus, the present
i nvention also provides a phaﬁgaceutical conposi tion
conprising a conpound of formula (1) or a

pharmaceutical ly acceptabl e salt thereof, as )
ase e Beenddentiied byjgengticigeting qr SRregRing tgbe particularly

j I :gyvant, diluent or
ggﬁe@.@%&%ig@hﬁgﬁtﬂggﬁs@ SF?Igdelerrgr ovi des a process
for the preparation of a pharmaceutical conposition
of the invention whjch co [ m xj ng a conpound, of .
gt I eRtip foTHier Broviies A ARAH §1c Py S pRosiPR oS (o in the
t 1 F of i i A - . N
(haaal sE AR ARShA) PR bagthc Moy o s
dlarapeaticallyOefietvpimaours of atcomabusbrifosntla ¢ @fa ghaemaceutically

i nvent i on b dm.ni stered topically (e.g. to the
@ﬁﬁ@ﬁ%ﬁ%ﬁé@ﬁﬁj?reé&e?getdﬁgngﬁi n) in the form of
sol uti ons, suspensions, heptafl uoroal kane aerosol s

and dry powder formulations; or systemcally, e.g. by
Arhelinveation siild further provides e meethast ofi tesfating oir sedsicingdpe tikleef, an

RATF o PRETER el AT by ity R SRR o o sk of said

HikeRs)) SthdhSconPriseyadeniRBteiap o e phie@ditherapéutizbll Y Bffedtive amount
by rectal admnistration in the form of suppgsitories

of atcomperred oieforpulathoranharmgcegticallyngssentalic Wil twreoias
il{épéiﬁﬂetf lg%ﬁh onyci n-stinmul ated peripheral bl ood
mononucl ear cer | proliferation can be assessed, for

exanpl e using the procedure set out below 20 The
invention will now be iIIustrq%Iéed in the foll ow.n

Eiea s ovemapfipead therapaie usey e Apiags adminisired oyl, ot course, vary
SHRRAETLLRREHR0LE. Ut 0kl BUARLAL P
rdisondalinditated sHoweversinlgedaral foteffesting ymmynasgppressiday the daily

filtratjon; (ii) .operatio e.carried out at

sttt fhspstaonty PERMA 5 T he i Beranig R 0 3mgke profersbly
Zf?lgg 2.3;&?%% @gre‘?ﬁ'%%ﬁeﬁ%@ﬁ A/ BldlstiflaRore YedteBly from 1mg/kg
up to and including 390 m’g/kg. For the treatment of airways diseases, the daily dosage of

the compound of formula (1) will typically be in the range from 0.001 mg/kg to 30
mg/kg.

The compounds of formula (1) and pharmaceutically-acceptable salts thereof may be

used on their own but will generally be administered in the form of a pharmaceutical

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

" association with a pharmaceutically-acceptable adjuvant, diluent or carrier. Depending

on the mode of administration, the pharmaceutical 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

percentages by weight being based on total composition.
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30 (iii) yields are given for illustration only and
are not necessarily the maxi nrum attainable; WO

WQOM4/06633893 PCT/ SE2004/ 000051 18 (ivVv) the strBCI/SE®84/000051

of the end-products of the formula I were confirmed by
nucl ear (generally proton) netic resonance (NWVR)

and mass spectral techniques; proton magnetic

resonance chem cal shift values were neasured on the . .
dBps, sheprageat myentimaalso pravideni pharmaggticalcompagiiiog comprising a

f : ihghet.. X i tii :

Lo U om0 05 R Ly sherb bRl g oot
defiesdradisedciationewieh aphargroartizhlly adceplaplecldarvact, dilienedr carrier.
and purity was assessed by thin |ayer chromatography
(TLO), high-performance |iquid, chromatography (HPLC),

: inf -

I8 RO Bo P Ay Wi
Tempadityar af the arvefitiin Whickkempdbdsomixing eccanpived of formula (1) or a
iJlustrate the i nyentjan. ample. 1 .2- .
b frsPRb el A0 eoF 5 BYRERRgitp dgfifed, with a
BhéRacdatiEy Q¥ptivle adjuvant, diluent or carrier.

i soxazol i dinyllcarbonyl -5-net hyl -7-(1-nmet hyl ethyl)thie
nol 2, 3; dl pyridazi n-4(5H)- 20 one a)

= (2;: Met hyl = | - | )=,3-1 hi aph boxyl i '
e e S LG
ThHuh S R1/6 dirwds oresied s i ih Hbrdimd Bioleme aRgpaRiots,
&%29 m) dropwise at 0-5C with stirring under .
piefuernalkanrpergsls and drepewderfgromlpiense osgyisioptiepllype.g1by oral

TR T e e
Rafdntiial @liminibtation '\ €ie fohie oislslitiororwaspensiond, et by sitivataneous

reaction mxture was allowed to warmto room .
administration or by rectal administration in the form of suppositories or transdermally.

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

set out below:

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

procedures were carried out after removal of residual solids such as drying agents by

.. filtration;

(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,

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

attainable;
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tenperature and stirred for 2 hr. It was poured onto
wat er, the layers separated and the WO 2004/ 065393

wERONAB8E3004/ 000051 19 aqueous washed wit h et hePCT/IE804/000051

aqueous was acidified with conc. hydrochloric acid and
extracted with ethyl acetate, éhe organi c extracts
were dried over anhydrous naghesiun1 sulfate, filtered
and evapor at ed under reduced pressure to give the

Sy thei stmetuees pp therfad wsodugtscdithefopglad pvegy confirmeribymiaelear
%%e]n%rah?f'ﬂrotgﬂ)’ m?gn%gc ge]sghan@ (N IzdR%?angl Hhdss %)e’ctrzl' tgéchgdés ; }ﬁ%ton

mddattiytlesohafde chetnligal shhifiylajuet ieesudbaiuieddinghie delardcalednd peak
, -one. Prepared froma sol ution of the product of,
Falplpitigsee Thowg)as Splp e SryRgist ﬁd%uhﬁets(tmp ; mnm)l{txp}?t br,
nol ) Lch was heated at reflux for 2 hr.

g’%%%ég’n%{gﬁ%?%ﬂle’dq%dér 10 reduced pressure. The
resi due was purified by columm chromat ography over
silica, .elutin ith h acetate /, i-hexane (1:4 .
T ety ol stnrabetoly 2heeirteed chd DR wan parstardy thin
4Rz bhrohfit CHhigh- fdrﬁaﬁ%ﬁ%@d% Mo % HBO8), mass
[%&ﬁm g r@%gag@gsg(é%ﬁﬁ) 5.13 {1H ?é’ptéf ﬁy% BE)
(sBe¢trom)etry IV, ipfrrtredifIR) 3r WHIR anlysdy; 15
c) 2- Brono- 5- net hyl - 7- (1- et hyl et hyl ) -t hi eno[ 22, 3-dl pyr
i dazin-4(5 -one Prepared froma solution of the
Numdaisdtionk part b) (33.09 g) in acetic acid (100 m)
and water (100 m) which was treated with brom ne
medykioymaridpwi se over a period of 5 MMFwith

L rLi der nitrogen. The m xture wa ated at 70C
AR s T od, 20 diluted with sBd um sulfite
solution and extracted with ethyl acetate. The organic
extracts were dried over anhydrous magnesi um sul fate,
fihetfelleping suereplanbipsiraie thedaentioreduced pressure. The
resi due was purified by columm chromat ography over
silica, eluting with ethyl acetate / i-hexane (1:19)
fEdanapled by ethyl acetate / i-hexane (1:4) to give
the sub-titl e _compoun S i 13.0 . 25 MB
( -dimethyl, t 43)- Y20 | 3.01
(i¢ddazo18iih Pl darbon i3 -indthyl-F)(1-rheth}1etHyh thivho[2.3.-dlpyridazin-4(SH)-

one

. a) 2-( 2-Methyl-1-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
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
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d)
1- (D phenyl nmet hyl 1) -3, 5-di met hyl - (1B) - pyrazol e- 4-car bo

woadodiebs3ge To a hot sol uti on of PCT/SE2004/000051

1- (di phenyl net hyl ) - 3, 5-di net hyl - (1H) - pyrazol e (25.0 9g)
in DMV 30 (22 m) was added osphoryl chloride (8.87
m) dropwise with stirring under nitrogen and the
resulting m xture heated at 100C for 3 hr. It was

aautons washadyiEhethet Hhgagesous W&S agidiipdoyigheansekidraghioric acid and
Jtéﬁ%qi"'e&ﬁ}l 24 % dil é’ sdxgeﬁé“dh@d ogﬁ%@g&%?%rgagnesmm

cooglll ng was exXtrac d| chl orome

culdae, fdteeed ardatvapwaisth addamreducmpmssurel td gicte heasnbAde compound as
2004/ E)@Sg'%g?sr PCT/ SE2004/ 000051 20 anhydrous magnesi um

&5Phd, ¥8ktered and evaporated under reduced

(@Eﬁ%&ﬁg{ ogr(é—gﬁ?) g\?’glr(ﬁgi ?ﬁﬁé}ﬁgﬁuh eﬁgwgﬁ%t hyl acetate

[ i-hexane (1:19) followed by et hyI acetate to give
.6

g Ee sub 5

b8 0 il 1.
) in &hanpdl (Mynhlmmh] wfs—heateﬂ fat reﬂux for 2 hr and concentrated under
SIS PR Hie P BRORES D i siymgosrsphiper sifice,
@m§ Rhidh 851 2_6t8RJ 1%@4(5&'6‘(@4%’ fBlloWeH%?F&l%ﬂ YR dehédthe ?1 1to

ropvvlse at O- Irring under nitrogen,
lgh@tm sshytitlé eqnprund as e selid (38&9 g‘)or 20 min. A soluti on

f t d 14. 4 THE (50 m
i@%@&?é%wgg]nt hgain' xt?Jrc(e al | O\Q/JvzedI tno war m(t 0 roznmwas
?gﬂ&gﬁ (G, a)B. 15 1IH, [sesteth) 0.8 B(3H, s 2"/{ 59a3, B?WW&IHWHP

m bi carbonate sol ution and extracted with

15 acetate, the organl c extracts washed with water,

Wé a?édeﬁjorﬁ)é soﬁﬂbh! Wth‘é'ﬁ)fé&ﬁ@i @waani)xsmr ) ﬁi Adeﬁaacld (100 m1) and
eIutln ethyl acetate / i -hexane f ol | owed

atest(h mé)c\éhlaln was treathbith brqming)8 116 ) dlé@pwus@ over 1 penod of 5

ang ‘%%tmﬁ@%g 81%0%%?/5% ljfxgb‘%( 8’)% aﬁl}%&( t%gbl)m 3fén cooled,

Qildted (With sodjum sulfi@ sokitlon &ﬁ@bﬂt@cted&vﬁﬁ ethgHhcetats. ”Ble&ﬁrgamc
(14, d), 6,51 (1H, d), 6.75 (1H, s), 7,10-7.12 (2H,
ﬁ)&tracﬁs weredried oo TOuyIAgnesiugL S‘@@F filtered and evaporated under

reduced pressure. The residue was purified by column ¢hromatography 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 solid (13.0 g).

MS (ESI) 287 and 289 [M+H]"

-~ 8'Hepes 1.35 (6H, d), 3.01 (1H, septet), 3.82 (3H, s), 7.71 (1H, s)

d) 1-(Diphenylmethy1)-3,5-dimethyl-(1H)-pyrazole-4-carboxaldehyde
To a hot solution of 1-(diphenylmethyl)-3,5-dimethyl-(1H)-pyrazole (25.0 g) in DMF

(22 ml) was added phosphoryl 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 ice/water cooling. It

was extracted with dichloromethane, the organic extracts washed with water, dried over
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m f)
3-Brono- 2-[ 1- (di phenyl net hyl ) - 3, 5-di net hyl -| H pyr azol -

wa2004/0e303/1 | - 5- et hyl - 7- (1- 25 PCT/SE2004/000051

nmet hyl et hyl ) -t hi eno[ 2, 3-d] pyri dazi n-4(5H) one To a
solution of the product of parf, e) (17.42 g) in
di chl oronethane (36 m) and ¢rifluoroacetic acid (72
Q@%vaas added trlethyIS|Ian (36 M) and the m xture
dguspagnesiem sufatcs fifteyed ggd @Wm@rat?ﬁ vpdsg Eplueed prgssuss. The
[ t
}gsgcll%%é’s Ss\gﬁﬁg gsl it e&ﬁH‘?‘% a;pﬁ? UQ&dsﬂlcﬁéglﬁﬁHé ith'ethy] acetate /
dderargil M) folloiwiell by athid abcﬁate 30 givve dhesubkitizadongoahié as a solid
s I uial on and water, dried over nagnesium sul fate, '
[ @ Bxd and evaporat ed under reduced pressure. The
Pt G
%wsmf‘?ﬁ ST LALI o PYRIE . 9OI£SE B8 m)
@osm(amw) (16.19 g) M5 (ESI) ‘561 and 563 [|\/H—|]+ WO
2004/ 065393 PCT/ SE2004/ 000051 21 S' HDMso 1.23 (6H,
d), 2.04 (3H, s), 2.20 (3H, s), 2.98 (1H, septet),

%z 2@3&@3@-&% =(d§gh%évlm§aﬁl) %Jdnﬁetﬁ% { Arthyrabl- 4§1$§a%x€r1%ethvﬂ 5-
ZmétﬂvléHLmVleﬂB/ﬂhﬂiléno& 5—cﬂpsrmialamk4(5hl);pnt azol -4- 1Y

Y S A TR P PSc} o R e 3B AnH (PPl v ad%edc%\%itm“m

f
?f%*’%fﬁp%?h?%@%%y%?’gt@“?—%& PSSt b o

irssyiingom]xturg sesedifor 2hnoini desdation q»fdhe pmﬁuﬁbfnpm)t d) (14.4 g) in THF

R foed bl thedbixiins Alay ey oo RSy and

tsfigred G+ @owadpduedintd SRR BlcafRRRRoRHiON af@ ekt®dcted with ethyl
hr, allowing the mxture to warmto room 10

taspipkes HieQraaniq extraels Wﬁ@h@fﬁmth avatad, dnindlerver ahydeans magnesium
I
%ﬁlﬁ‘gﬁi}(ftﬁl‘tee:ré’?({1 gnéfje\)aﬁér N er reelthGPé) sgﬁt@ %' (%es‘rflc?ue w S ptuntﬁed by

WasS e € organic EX

veafnadchibinBtoghphe bverdslilhdad elauag wath Ryt acaateagne)eanur(n 4) followed
sulfate, filtered and evaporated under reduce

ety pgetats / gfﬂ@?@nﬁmb% thosive theesubditls samgourd s as%ﬂhidd” 42 g).

7 [M+H + 15 S HDVBO 1.26 (6H, d
ﬁgéﬂé@%ﬁg&dgwﬁﬁ H, [s) H] 3.07 (1H, septet), (3. 82 >
(S¥Hbise)1. 30460 d), 08, (38)), 5), 8. B3] b}, 398 ,(11, spted), 3B5((3H, s), 5.88
My, 4 28,7.38 (6H n?{ 16.24 (1H s, br)7
(1H, d), 6.51 (iH, d), 6.75 (1H, s), 7.10-7.12 (2H, m), 7.17-7.20 (2H, m), 7.25-7.35 (6H,

m)

) 3-Bromo-2-[1-(diphenylmethy1)-3.5-dimethyl-1 H-pyrazol-4-ylmethyl]-5-methyl-7-(1-
methylethyl)-thieno[2.3-d]pyridazin-4(5H)-one

-~ To a solution of the product of part €) (17.42 g) in dichloromethane (36 ml) and

trifltioroacetic 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
sodium bicarbonate solution and water, dried over magnesium 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]"
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h)
2-[13,5-Dinethyl -1 H pyrazol -4-yl nethyl | -4, 5-di hydro-5-m

w@doyglesd93 1- met hyl et hyl ) - 4- PCT/SE2004/000051

oxo-t hi eno[ 2, 3-d] pyri dazi ne-3-carboxylic acid 20 To a
solution of the product of pagi g) (15.18 g) in
ethanol (100 ml) and formc actid (50 m), under

nltrogen was added a catal ytic anmobunt of 10%

S&lrhad il 2 (6H, &), 3 (3Han 220 @H;ﬁb& B3 él%tSﬁPtp@oB &6 (3H, s), 3.97

B PARTESS 6038 el el ine P MG 177,

under nitrogen and the mxture stirred for 24 hr. It
was f| I tered andlthe soI vent rermved underlreduced

6H, d
11%%5:1(14 36 %ZH

51“.b d sloﬂlﬁlc;'i dﬂtlﬁ@#rb&lhct of part t) (16 19 ) in anhydrous THF (200 ml) was added
IH-pyrazoI (48 4 h dr oxy-
2ybisaprepy %ypsl@arc P rso 5 (dIOIPﬂéltSﬁ 2l (éﬁFleth stirring

?Eg&%&%@e& QA hE %&?ﬁﬁg rr&%%m{%stﬂ?e% a(té;gc ofbgbe)E}g{Z]gl ng ﬁIeP quenched
fwsithr Dsthdanr dfdﬁrboﬁ%&&d@ﬁor 2anchlbwhyglthexyilrane of wiraz tol reom
§3 33 g) i.n acetonitr

[ (250 m) was
SPRATRTCari Was %rgeritzatwi 9ndpbrqdam§%mrs§sum @dﬁgxu’wd with IM

%8%‘2’%%@@% 3§ilaatg§”é%2 %‘%ﬁ% %%%%h}tzl %@gttgi}ei(ﬁrhg 8?%3%%aextrlacétﬁ twashed with
veatgredddiover anﬂt}@lromlmagngﬁmnfsulfaESﬁmred hd evmporated under reduced

concentrat ed under.. reduce diluted with

BRPTA L B g T e SP T e BT U5 SHha ext r act ed

wis tEsgishyvaggt ate. The organic extracts were washed
wth water, dried over anhydrous magnesium sulfate,

fb‘?l—llﬁmbddZéa(ﬁH dy 25 (3Hes), DriddBHy Dd3.02 4113y eptetly 2.82 38, s), 4.40

resi du 5 purifi y roma raphy. ove
S DS sER T g b B a2 eE GRS 345
foll owed by ethyl acetate / nethanol (19:1) to give
thetltle corrpound asasolld (Zlg) I\/IS(APCI) 432
; plndebyl]-H)S-dib ‘ ngthylethyl
n), 10 4.67- 4 79
; 6 (1H, s, br) Exanple
Zo asolutlon of the product of part 2) (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 stirred at ambient temperature for 18 h. The catalyst was rémoved by filtration,
fresh catalyst added to the filtrate under nitrogen and the mixture stirred for 24 hr. It
was filtered and the solvent removed under reduced pressure to give the sub-title

compound as a solid (8.23 g)

.- MS (ESI) 361 [M+H]"

8'Hpwso 1.24 (6H, d), 2.08 (6H, s), 3.10 (1H, pent), 3.81 (3H, s), 4.36 (2H, s)

1) 2-I3.5-Dimethyl-1H-pyrazol-4-ylmethvyl]-3-[[(4S)-4-hydroxy-2-
isoxazolidinyl]carbonyl]-5-methyl-7-(1-methylethyl)thieno[2,3-d]pyridazin-4(5H)-one

To a suspension of the product of part h) (7.13 g), (S)-4-isoxazolidinol hydrochloride
(2.73 g), and 1-hydroxybenzotriazole (3.33 g) in acetonitrile (250 ml) was added
triethylainine (12.12 ml) followed by diethyl chlorophosphate (3.16 ml) and the mixture
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2- [(3,5-Di nethyl -1H pyrazol -4-yl)nmethyl | -3-[
[ (4S) - 4- hydr oxy-2 isoxazolidinyll

W@ 2008068393 | - 5- net hyl - 7- (2- met hyl propyl ) t hi eno PQI/SE28D4/000051

pyridazin-4( 15 one a)

2- Brono- 5- net hyl - 7- ( 2- met hyl pﬁ)pyl)thl eno[ 2, 3-dl pyri da
zi n-4(5H)-one 20 Prepared from

5- e hyI 7- (2-met hyl prapyl.)thie d] pyri dazi n-4(5H
P f’%@m@yr%ﬂﬁr rﬁ%entfjl;%{%%clé&@? sorfenEaigdnder

R éfe%%‘ﬁet’ Q8 PHRT L E ROl B30 ng eheflicd with

2th319a((eﬂdtb ’Elﬁxirgar)lc eRrduls \(/&blwadl)qd Bitls ¥ afed Hjriexl) qver afi¥drous
1H 25 V\D 5393 P 2004/ 000051 ZST,Eg .
Qulﬁ 3, #@%ﬂvwrm rge H);;qssuﬂq residue was

Y
@Mﬁﬁﬂmﬁlﬁ% EWQI%M“ dvlerg 1%5;?2,4?1?1% Iw1th ethyl acgtrz]l‘ée / methanol

P#%® befolowéd byrethikacetatelnethafol 1) ta)gl‘faﬁhbmkmgnmhmd as a solid
2% cedure of exanple 1 part e) to give the sub-title
E‘ﬁgund as a solid. 5 ~"HDMSO 0.94-0.96 (6H, m, 1.99
W(Ap@;)gg}m H, septet), 2.26 (3H, s), 2.61-2.68
: 3H, s), 5.88 (1H, d), 6.53 (1H, d),
@Pﬁnl/lsé 183- 1526 (6‘H ) 2 02€. (14(6H, m), 2. 98-25)47(1318m)( BHR- 4rﬂ)6 ©H, m),

TR b, ST R TS, DY M il o)~ Py ezl

t hi eno[ 2, 3-dl pyri dazin-4(5 -one Prepared fromthe
product of part b) follow ng the procedure of exanple
EA@BIH__Z) to give the sub- t|tIe corrpound as a solid.

PXLAZO 5 (
SQO%a[ﬁolﬁlhvlﬂoirﬁtﬁﬁl] 5—)metﬁv18ﬂ(i Hdthﬁtop%l)lﬁreﬁo@z” Wnd’ﬁm-4LSH)-

peD phenyl net hyl ) - 3, 5- dlnethyI-IFprrazoI 4-yl | met hyl
| -4, 5-di hydr o-5-net hyl -

7- (2 met hyl propyl ) - 4- oxo-t hi eno[ 2, 3-d] yri dazi ne-3-carb
oxylic acid OH

a) 2-Bromo-5-methyl-7~(2-methylpropyDthienof2,3-d]pyridazin-4(5H)-one
Prepared from 5-methyl-7-(2-methylpropyl)thieno[2,3-d]pyridazin-4(5H)-one (WO
9929695) following the procedure of example 1, part c) to give the sub-title compound

- as a solid.

MS(ESI) 301 and303 [M+H]"
8'Hepers 0.98 (6H, d), 2.19 (1H, septet), 2.59 (2H, d), 3.82 (3H, s), 7.69 (1H, s)
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Prepared fromthe product of part c) follow ng the
procedure of exanple 1 part g) to give 20 the
W@ a40633b2 conpound as a solid. MS(ESI) 541 [ MrER/SE2004/000051
eLr (3, 5- D net hyl -
| H pyrazol - 4-yl ) net hyl ] -4, 5-dihydro-5-net hyl -7-(2-meth
yl propyl ) - 4-oxo-thieno[ 2, 3-dpyri dazi ne- 3-carboxylic
ac:ld 25 Preaged fromthe frOdl{ﬁt lof part ) foIIovvl nt

s ) oAZ5 [N+
59 ; : 22,62 (2H, d),
Br@hre(dfﬂ'bm $1)e, prédlibﬂ of ﬁdﬂ; a)SfbllG@mg the procedure of example 1 part e) to give

f2- Di met hyl - | H- | - 4-yl t hyl ] 3- 4S
i [ .Hecomg%ungasasoﬁyrazo yl) met hyl ] 3- [ (4S)-

RGOl 91 3009 i T4 Y b RoTBEBYRI AP 6 s o,

p)P8l66 (318fs) pA8S (18, dD @.5oH @), el armcsgdzurow 00 (4 anp!7e25-7.38

1 part i) to give the title conmpound as a solid. WO

ﬁ@gd}‘leSBQS PCT/ SE2004/ 000051 24 MS(APCl) 446 [ MtH| +

S' HDMSO 0.89-0.91 (6H, m, 2.04-2.12 (7H, m,

2.55-2.58 (2H, m), 3.48-4.16 (9H, m), 4.63-4.80 (1H,

) 3-Bromp-2-[[ H(dipherylhethy BbdafrdinsetByl 2L H-pyrazol-4-ylimethyl-5-methyl-7-
3,5}; i met l-1 go azgéz-ié_hg r_r(\)erghyl | -7-ethyl-3-[

}Pﬁ%?eﬁcﬁrélﬂ ﬂ{bv;&rb&f& GW iiyo ég;}%ﬁﬂ@'the bRIcBMAL 8f SxAAY i ipiAZ) to give

Ihhamlbktﬁ}qcom;wsn&]gd psadidanani de To a sol ution of

W@@S%’Své@'%iﬁ@@ﬁﬁf’”“ in DCM (250nt) under

5'Hpwmso 0.88 (6H, d), 1.99 (3H, s), 1.99-2.04 (1H, m), 2.15 (3H, s), 3.66 (3H, ), 3.97
(2H, ), 6.80 (1H, 5), 7.15-7.37 (6H, m)

d) 2-[[1-(Diphenylmethy])-3.5-dimethyl-1H-pyrazol-4-yllmethyl]-4.5-dihydro-5-methyl-
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
the sub-title compound as a solid.
MS(ESI) 541 [M+H]"

e) 2-[(3,5-Dimethyl-1H-pyrazol-4-yDmethyl]-4,5-dihydro-5-methyl-7-(2-methylpropyl)-

4-0x0-thieno[2.3-dlpyridazine-3-carboxylic acid

Prepared from the product of part d) following the procedure of example 1 part h) to
- - give the sub-title compound as a solid.
" MS(ESI) 375 [M+HT"

8'Hpmso 0.89 (6H, d), 2.07-2.13 (7H, m), 2.62 (2H, d), 3.81 (3H, s), 4.34 (2H, s)

1) 2-[(3.5-Dimethyl-1H-pyrazol-4-y)methyl13-[[(4S)-4-hydroxy-2-
isoxazolidinyl]carbonyl]-5-methyl-7-(2-methylpropythieno[2,3-d]pyridazin-4(5H)-one

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

the title compound as a solid.
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N, O di met hyl hydr oxyl am ne (17g) and triethyl am ne
(72m) at OCwith stirring. The resulting m xture was

W@PRd0aei393 0 warmto room tenperature over 5h tPERSE2004/000051

filtered, the 15 filtrate evaporated under reduced
pressure and then triturated f{lth di ethyl ether. The
resulting filtrate was evaporated under reduced
essure to give the sub-title conpound as an oil
Gr[é%dﬂal 14 (3H, t), 2.43 (2H, q), 3.08 (3H,

?ﬂw e)ég?%%*y (G 200 B 04212 L PR P B ™o A5 il OB )
resra.8t(1aRhe))6:52-(CH Yoyl i ¢ acid and the product of
part a) following the procedure of exanple 1, part a)
to give the sub-title conpound as a solid. b HCDC13
g‘_gég%@:l, t), 3.18 (2H, q), 7.64 (1H, d), 7.98 (1H, .d)

= hyl - 7- et hyl -t hi eno[ 2, 3-d] pyri dazin-4(5 -on e
29 (PS-@MEﬁdfl-ﬂmmntahel-@wbdmdivlb%eﬂaﬂts - {45 et-hpdviorg-2t he

. give t4he subtltle

g hienoil. 3| pysidazin- g 2H,
q) 385(3H 5h. 760(1H d), 7.75 (1H d) VO
2004/ 065393 / SE2004/ 000051 25 d)

- 2- Brono- t hyl -5-nmet hyl -t hi enol 2, 3-d | pyri dazi n-4(5

aréﬁ froma solution of the product of part

0 DCM (50mL) which was treated with

¢ acid (0.8ml) and -

b di met hyl hydantoin 5 (3.5g). The

was HNirred under nitrogen, in the dark, for

20h. Additional nethanesul fonic acid (0.8nl) and

1, 3-di brono-5, 5-di net hyl hydantoin (3.5g) were added

and the mxture stirred for a further 20h. The m xture

was diluted with DCM and successively washed with
fate solut:on (x2) then brine, dried

& i S¥ia sul fate, filtered and

W&I&%Woﬂm (P3:8D %VD@M 50§ uh&s 'nﬁ@eﬂ%s added

purified by colunn chronatography over silica, eluting

W, OkdlmsﬁLylhyém@mnh Q7 ghcmi @wél}'é@mny (12hl) g€ Wifh stirring. The
| %sﬁgg%ﬁg& gt hg 8 18% e({ %)t to r))om?er%pé’rgtutrehgve% %Rt c!nttlﬂFered, the

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)

5'Hepess 1.14 (3H, 1), 2.43 (2H, ), 3.08 (3H, s), 3.67 3H, 5)

b) 2-(1-Oxopropyl)-3-thiophenecarboxylic acid

Prepared from thiophene-3-carboxylic acid and the product of part a) following the

- procedure of example 1, part a) to give the sub-title compound as a solid.

S'Hepes 1.91 (3H, 1), 3.18 (2H, q), 7.64 (1H, d), 7.98 (1H, d)

¢) 5-Methyl-7-ethyl-thieno[2.3-d]pyridazin-4(5H)-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.

S'Hepcrs 1.38 (3H, 1), 2.86 (2H, q), 3.85 (3, 5), 7.60 (1H, d), 7.75 (1H, d)
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S HCDC13 1.35 (3H, t), 2.77 (2H q), 3.82 (3H s),
7.70 (1H, s) 15 e)

wW@2Br06392- 1[ 1- (di phenyl met hyl ) - 3, 5- di net hyl - | PEPYERBG000051

-4-yl | hydroxynet hyl ] - 7-
et hyl -5-net hyl -t hi eno[ 2, 3-d] p éi dazi n-4(5 -one
Prepared fromthe product of % rt d) follow ng the

procedure of exanple 1, part e) to give the sub-title
conpound as a solid. M5 (ESI) 563 and 565 [ MtH] + 20

SBrepaYed)Berﬂ a]siSlutléh'lof the, pr(7du'b6 opa?fﬁc)((ﬁ}ﬂg) fﬁDCM (SOml) Wthh was
-Bromo-2-[[ 1- (di phenyhnet [)-3, 5-di net pyr
'DZP.a ]Wfﬁ'{ Iﬁ9 ]meﬁulgqrﬁg, pcig (0.8 ypd. t,%ﬁg)ﬁ@n?é 53d1methylhydanto1n
I the @ O
L g e i
hmethzgiev@fdnh@um;djw $cil) laad d‘.dnqhbmmmb a;s camﬁiyihydamsu( BSig) were added

o gt]genrgg( rg st rr lor Qéﬁ%ﬁ 3 H \(J%ﬁ?_ﬁlhécjdl v(&)fgﬁ g)g,LM and

(s%&'&esssl‘)/el% v@s}%lil V('liﬂ'ls dﬁ)m tHio éltﬁfa{e‘gdlutﬂl (XZ)‘ tiéh 61@1'1'& drikd 30er
WD 2004/065393 PCT/ SE2004/ 000051

mymoﬂmpmwrmﬂfa;d, filtgreB-add nmmyated mq@y resivotd gressurarelhe

thyl | -
SRRt By R By S Saio gy gyeriion. Suiam Y-
Qfékﬁue'f"dtl%ﬂ Aastel 99 TAIKRHIWERRAE itk adethd NG gifethe sub-tile

procedure of exanple 1, part g) to give the sub-title
@@nw@umlja%s@dém d. 5 MS (ESI) 513 [ M+H + S HcDC13

a2 i e By AT, 7

(4H m, 7.32 (6H, m h)

2-1(3, 5- D| meth | -1 H pyrazol -4-yl)nethyl | -7-ethyl -4,5-d

m}@eﬂmn@. 2rfiil Hd nhanvimthv])e?, 5-dimethyl-1H-pyrazol-4-ylJhydroxymethyl]-7-
' . hoX lic acid Prepared

. ] s 0 ng the procedure of
@f@p’&é&fr&m tﬁ@ﬁﬂbdﬁﬁt of Qart d) following the procedure of example 1, part €) to

give the sub-title compound as a solid.

MS (ESI) 563 and 565 [M-+H]"

8'Hepers 1.35 (3H, 1), 2.15 (3H, ), 2.23 (3H, ), 2.81 (2H, q), 3.80 (3H, s), 6.04 (1H, s),
6.56 (1H, s), 7.08-7.17 (4H, m), 7.26-7.35 (6H, m)

) 3-Bromo-2-[[1-(diphenylmethyl)-3.5-dimethyl-1H-pyrazol-4-yllmethyl]-7-ethyl-5-
methyl-thieno[2.3-d]pyridazin-4(5H)-one

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

- - give the sub-title compound as a solid.

MS (ESI) 547 and 549 [M+H]"
5'Hepes 1.28 (3H, 1), 2.10 (3H, s), 2.18 (3H, s), 2.74 (2H, q), 3.80 3H, s), 3.93 (2H, s),
6.91 (1H, 5), 7.15 (4H, m), 7.33 (6H, m)
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give the sub-title conpound as a solid. M5 (ESI) 347
[ MPFH + b HDMSO 1.22 (3H, t), 2.08 (6H, s), 2.79 (2H,
wW@2004868%3 (3H, s), 4.32 (2H, s) 15 PCT/SE2004/000051
i1 2-[(3,5-Di nethyl - 1H pyrazol -4-yl )nmet hyll-7-et hyl - 3-[|
(4S)-4-h droxy-2- isoxazolidihyl]
carbonyl | -5-net hyl -t hieno [ 2, dI pyri dazin- 4(5H) one
Prepared fromthe product of part h) follow
fRihewlmsthvhid o-dimegyl+l Imp uvrazol-4nvlhaethvs1&—7<eth,ylf4 3-dihydro-
i . H + S' HDMSO
: a&M, 2.74 (2H,
mrepaﬁ:dfiﬂ)nﬁ 814, prsduct Parbf)- félldxﬁmg(tl@d-broﬁédureﬂfoiﬁekaﬂmp&l (pattlg) to give

55 (1H, Exanple 4 25
g@eygtflélﬁﬂeﬁwugﬁ%%@dl met hyl - 1H pyr azol - 4-yl ) met hyl |

B,?iﬂ;ﬁﬁg? @% ﬁfoxy 2- is oxazolidinyll carbonyll
-5-methyl-thienho [2,3-dl pyridazin-4(5H)-one OH 11 H
%C%QQJ}BQQSHQB e (3$EB))Q41/5QGHQ5)12% (2M, @), 3.93 (3H, s), 4.55 (2H, s),
t hoxy- N- net hy| - | opr opanecar boxam de Prepared

15r6('}rf\1]éy@i Z}é?éﬂéﬂébgr ﬁl’m@hl oride follow ng the
procedure of exanple 3, part a) to give the sub-title
conpound as an oil. 5 b"'HcDC13 0.81 (2H, m, 0.99 (2H,
m 2-[3. 5 DirfhétHyl- id-pytazat4-yBhetls) 1-7-8tHyT-4(S3dHhydrb-Iamethyl-4-oxo-

) .hi ophenecar boxylic acid
ar boxylic acid and the
t
P %‘?f?tﬁdéﬁ %‘.“%ﬁ"f %e e B A B 0
weﬂlémml@bu@ibsamhd 1.48 (2H, m, 2.59 (1H m,

7.98 (1 H d) ¢ 7-0ycl |
Qﬁ?gﬁﬁ{’{@[ﬁ%ﬁﬂ eno| 2,( 3-di pyZ  dazi %Z( gﬂ; one

§'Hpwso 1.22 (3H, 1), 2.08 (6H, s), 2.79 (2H, q), 3.81 (3H, 5), 4.32 (2H, 5)

1) 2-[(3,5-Dimethvyl-1H-pyrazol-4-yDmethyl]-7-ethyl-3-[[(45)-4-hydroxy-2-
isoxazolidinyl]carbonyl]-5-methyl-thieno[2 3-dlpyridazin-4(5H)-one

Prepared from the product of part h) following the procedure of example 1, part i) to
give the sub-title compound as a solid.

MS (ESI) 418 [M+H]"

S'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).

Example 4
7-Cyclopropyl-2-[(3.5-dimethyl-1 H-pyrazol-4-yDmethvl]-3-[[(45)-4-hydroxy-2-
- isoxazolidinyl]carbonyl]-5-methyl-thieno[2.3-d]pyridazin-4(5H)-one
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Prepared fromthe product of part b) follow ng the
procedure of exanple 1, part b) to give the sub-title

W@ orpoessss as a sol id. 15 M5 (ESI) 207 [ MrH + SPEIISIRDB4/000051

1.02 (2H, m, 1.08 (2H, m, 2.02 (1H, m, 3.78 (3H,
s), 7.59 (1H, d), 7.75(1H, d) 51
2- Brono- 7- cyel opr opyl - 5- net hy? t hi eno[ 2, 3-dl pyri dazi n-
4(5H)-one 20 Prepared froma rapidly stirred solution
of the product of part c) (9.0g) in saturated sodium

- ed wth brom ne

g‘i‘e)rb(’&g ulfite solution was

@dﬁjﬁﬁbdﬁmwdepmpﬁleﬁaﬂ)bnﬁtdhldﬂdﬁ goléowing Gy ratéduge 6f example 3,
solid was The resulting solid was filtered,
%ﬁé@&\i’?ﬁe\ﬁﬁ‘?ﬁlecﬂmP@WQWa&‘q}lacuum oven and

Bk 831 sl G 0 A0 VA B L S5 Gl o
sub-title conpound as a solid (8. Og) SlHCDC13 1.04
(4H, m, 1.84 (1H, m, 3.77 (3H, s), 7.69 (1H, s) e)

m&&w&%@ E‘flétiléc( ox‘ytllecna)gc{m thyl)
YhdJayedr fony MR b 326V E 2kiRiaG8 ﬁ[ezprgd&lt BY f)egg AroNoFmithe

)-one 30 Prepared fromthe pro uct 0
fpoddedume 0f) exehna)lpﬂomrdw)rte gofe th subplithe dgmyzmmd a&)i sbd. gi ve

S el om0 363952 B0t emh daltybbeh 7950 G
~' HcDC13 1.05 (4H ), 1.92 (1H, n), 2.17 (3H, s), 2.24

(3H, s), 3.75 (3H, s), 6.06 (1H, s), 6.57 (1 H, s),
19 Mh(c@mmfl-s-rﬁetﬁﬁl—tﬁlﬁdﬁorm-dimridazinA( S5H)-one

Br o%asfrcam g}/ rgg\#g ?)ﬁ%ﬁgpg%%lp&%gptgg Brocedure of example 1, part b) to

%We‘tﬁ@h{bﬂlﬂle ¥las hRbNO[ 2, 3- dl pyri dazi n- 4(5H) - one
repared fromthe product of part e) follow ng the

M%é%%lblﬂ@ﬁ‘fﬁgikanple 1, part f) to give the sub-title

Saetd gm0l R AR Y iy 7750w

219 (3H s), 3.75 (3H s), 3.94 (3H,

d) 2-Bromo-7-cyclopropyl-5-methyl-thieno[2.3-dlpyridazin-4(5H)-one

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

. (9:1) to give the sub-title compound as a solid (8.0g).
" §'Hepais 1.04 (4H, m), 1.84 (1H, m), 3.77 (3H, s), 7.69 (1H, s)

e) 3-Bromo-7-cyclopropyl-2-[[1-(diphenylmethy])-3.5-dimethyl- 1 H-pyrazol-4-
vlThydroxymethyl]-5-methyl-thieno]2.3-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 (ESI) 575 and 577 [M+H]"
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10 s), 6.61 (1H, s), 7.16 (4H m, 7.31 (6H m Q)
7-Cycl opropyl -2-[j1-(di phenyl nethyl)-3,5-dinethyl-1Hp

W@ e@z065343 yl | met hyl | - 4, 5- PCT/SE2004/000051

di hydr o- 5- net hyl - 4- oxo-t hi eno[ 2, 3-dl pyri dazi ne- 3- car bo
xylic acid Prepared fromthe g oduct of part f)
foll owi ng the procedure of ex le 1, part g) to 15

ive the sub-title conpound as a solid. I\/B(7E 525
Bitiehizs 1 OSHATONR | 22 GEHL b2, VA (3Fa SB 2215, ) 3.75 (D8, D006 (11, 5),

Brghih S By 0 8 (20 9 w8

7- Cycl opropyl 2-[(3, 5-di rrethyl-l H pyrazol - 4-yl
t hyI] 4, ?I hydro 5- mat hyI )
0 a f O t he procedure of
nkhyrﬂfjj?ne?hd\”%wngu 5 jﬁm%” -ib‘(lsbb i title conmpound as
@ﬁkdddfrorh/ﬁle(lﬁﬁﬂﬂct 85§a1{ M*fbl]ldwﬁ@ the biBN&(ﬁr@oBécaﬁﬁﬂb 1,/Part ) to
2.18 (6H, .s), n(’L 3.77 (3H, s), 4.39 (2H, s)
@m@&ehaﬁé%pwmd %38@1 imeth |-1H

t 3-[[ (4S) - 4- hydr oxy- 2-

[ SO@%@’(})F?%IXJ%??] lIcM I%gnyl | -5-nmethyl-thieno L, 3
SH RV 0Bz 4) SHB3 ANE nb); 203134, §)) D09 es}iso;l)umsnmnfs) 3.94 (3H,
part h foIIovmn the procedure of exanple 1, part i)

6t vid H, 8 7tled4H; lﬂD,e7£ (Pbbiid as a solid. MBS (ESI)
430 [ MtH] + WO 2004/ 065393 PCT/ SE2004/ 000051 29
S HDVMSO 0.92 (4H, m, 2.03 (3H, m, 2.14 (3H, m, 3.32
Eg?}ﬁ‘l-cxﬁ‘cloprapsﬂ@-m {diphéisimethyl)-34-8imethyl 9 H-pyrazolm-yl methgl]-4,5-

H m e 5 5

ylic acid) ) et hy| |

Car@gnyﬁlﬁtt%e% %t gp ?hﬁ%gwllr%aﬂz“? ’-ﬁgone 8—? L part g) to

Riythe syr-tfie Egmpound as a solid.

ﬁ\dg Eg(f) Stzgl[ﬁqﬂﬁ 3-dl pyri dazi n- 4(5H) - one

§'Hepers 1.06 (4H, m), 1.87 (1H, m), 2.05 (3H, s), 2.19 (3H, s), 3.84 (3H, s), 4.56 (2H,
s), 6.63 (1H, s), 7.18 (4H, m), 7.35 (6H, m)

h) 7-Cyclopropyl-2-[(3.5-dimethyl-1 H-pyrazol-4-y)methyl]-4.5-dihydro-5-methyl-4-
oxo-thieno[2,3-dlpyridazine-3-carboxylic acid

Prepared from the product of part g) fbllowihg the procedure of example 1, part h) to
give the sub-title compound as a solid.
MS (ESI) 359 [M+H]"

§'Hpmso 0.95 (4H, m), 2.18 (6H, s), 2.20 (1H, m), 3.77 (3H, s), 4.39 (2H, s)

1) 7-Cyclopropyl-2-[(3.5-dimethyl-1 H-pyrazol-4-yDmethyl]-3-[[(4S)-4-hydroxy-2-

isoxazolidinyllcarbonyl]-5-methyl-thieno[2,3-dpyridazin-4(5H)-one

Prepared from a solution of part h) following the procedure of example 1, part i) to give
the title compound as a solid.
MS (ESI) 430 [M+H]"
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Prepared from a suspension of the product of exanple
4, part b) (12.09) in ethanol 10 (150mL) which was

WO e@anesdowni th triethyl am ne (19m) and et hyl hyPCEHZE2004/000051

oxal ate (9.99). The m xture was refluxed for 6hr,

then allowed to cool and evamggated under reduced
pressure. The resulting oil S partitioned between IN
sodi um hydr oxi de sol uti on and di chl oronet hane. The

Srifand 8- 4Jdr mhas0:SFhmat 244 (Hhanbd 33 GHL N30 1h{6H, m),
yar pxi ol.ution, brine and then water, dried over
grﬁ%y‘g%ﬂ?’@ghééi(%%‘guate, filtered and 15

evapor at ed under reduced pressure to give the

sub-title conpound as an oil (10.8g). Ms (ESI) 221
'HecDGi 3 1.02 (2H, m), 1.11 (2H, m, 1.38 (3H,

blc@&%pﬁvﬂf'm@ duﬁetﬁ%l { Ay B4 3B et i-5-efv1-3-[[(45)-4-

Lvafm-ﬁoﬁmwnmwfb&wﬂtﬂhydmlmelirm[ri‘da?md-hmm-&aaz| n-4
(5H) - one Prepared %gﬁn1the product of part a)

follow ng the proc re of exanple 4, part d) to give
t he sub ti pound as a solid. Ms (ESI) 299 and
301 [ M4 Cr3 1.04 (4H, m, 1.37 (3H, t), 1.84
(M ; q), 7.70 (1H, s) 25 c)

3- Brono- qpropyl -2-[[1-(di phen |y

nmet 3 i met hy)- 1H pyr azol

yl I hydf oxynmet hyy. et hyl -t hi enof 2, 3-dl pyri dazi n-4(5
f e PCT/ SE2004/ 000051 30 Prepared from
t he product of irt b) foll owing the procedure of
exanple 1, part 'e) to give the sub-title conpound as
a solid. Ms (ESI) 895 and 591 [N%Fﬂ+ S HCDC13 1.01
j. 88 (1H, n) 2.18

, , 6.06 (1 S)

rwre(dlfmm asyspension of Qllel,prmuct qf example, payt b) 11 23@1%)(13 pthanol

Qs aharRy W-iapeﬂ?‘*g?gﬁ‘%ﬁ*ﬁmwéﬁ%nﬁ?ff@gtﬂeﬂh"@a%%ﬁéﬁ%late 099
[The 3111qu?6/ﬁvh§1&ﬂh1ﬂccﬂfo5 bhr, tlitd dRo@PaEEEbdl aadretdperapsdgides reduced

of part _c) follow . ng the procedure of exanple 1, part
foyesyge. The resulting oil was partitioned between 1IN sodium hydroxide solution and

dichloromethane. The organic layer was separated, washed with 1N sodium hydroxide
solution, brine and then water, dried over anhydrous magnesium sulfate, filtered and
evaporated under reduced pressure to give the sub-title compound as an oil (10.8g).
MS (ESI) 221 [M+H]"

8'Hepes 1.02 (2H, m), 1.11 (2H, m), 1.38 (3H, t), 2.02 (1H, m), 4.24 (2H, q), 7.58 (1H,
d), 7.75(1H, d)

- -b) 2-Bromo-7-cyclopropyl-5-ethyl-thieno[2.3-d}pyridazin-4(5H)-one

Prepared from the product of part a) following the procedure of example 4, part d) to
give the sub-title compound as a solid. |
MS (ESI) 299 and 301 [M+H]"

8'Hepep 1.04 (4H, m), 1.37 (3H, t), 1.84 (1H, m), 4.20 (2H, q), 7.70 (1H, s)

¢) 3-Bromo-7-cvclopropyl-2-[[1-(diphenylmethyl)-3.5-dimethyl-1H-pyrazol-4-
ylThydroxymethyl]-5-ethyl-thieno[2.3-dJpyridazin-4(5H)-one
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10 give the sub-title conmpound as a solid. M5 (ESI)
573 and 575 [ MtH] + b" HCDC13 0.97-1.05 (4H, nm), 1.35

W@ Ad4/069393 1. 82 (1H, m, 2.12 (3H, s), 2.17 (3HCH}E2004/000051

3.94 (2H, s), 4.19 (2H q), 6.61 (1H, s), 7.16 (4H,
m, 7.35 (6H m 15 e) 7-Cycl 9{9r0py|-2-[f 1
- (di phenyl net hy) - 3, 5-di net hyl =T H pyrazol -4-yl | net hyl ] -
5-
é?fwredzfr@n theriredust af parbb) fellayirethe pepcpdire @ sramanla 1 cparte) to
th@s&cﬁt?eh&{ng%%h g s hEom t he product of part d)
roc

| owm ng ure of exanple 1, part g) to give
M&(ESID)S%M(ES%({M&] fd as a solid. M5 (ESI) 539 [ MtH] +

@%@c@ S Grtinp 05 (2 e 37 B, 150 e 31§ B 0224 (GH,

a./l?i @%ﬁ gré%.og e é) gs?.(ég ﬁgﬁzojc_)gzﬁ“nﬂ) AV EQH T, 7.31 (6H, m)

pyrazol - 4-yl ) met hyl | - 5- et hyl - 4, 5- di hydr o- 4- oxo-
-d

' _§Jet ‘ 'dé? m—fig{?ﬁ%ﬁ““ e CO”poundaS
Prepacddopomn phyd pradijat 8f partlc)ndellbwing thie pyoceduwt off example 1, part f) to
yl thyl].-5-e S)-4-h droxy- 30
@é‘?@&é‘ﬁb&lﬁ%?ﬁ?&é%&%{}lﬁ t hi eno[ 2, 3-dl pyridazin-4 5

ME ﬁggp@gﬁ@yfﬂqmﬁ”rsol ution of the product of part
f) ?.326 i n dichloronethane (4nl) which was treated

WHdvcs 9)9741 DS 6B 1), 11 3i51(3H, Oy 18D EIH,am), B4 2((3H58)g2.17 (3H, s), 3.94

9o S8l Dt BT S Elbd on vo
2004/ 065393 PCT/ SE2004/ 000051 31 mi xture was directly
purl fied by col um chrormt ography over sil |ca el uti ng

OXQ-RICNO nyridazing
%@récﬂ?orh'tﬁé FrodE %Pﬁ&f'ﬂ ﬂ) ﬁﬁloﬂflrﬁg)ﬂhb %rdc%@lﬂﬁ)of eﬁmﬁ@e(lEﬁiﬁ g) to
g1ve the sub-title compound as a solid. “
MS (ESI) 539 [M+H]"
S8'Hepeps 1.04 (4H, m), 1.39 (3H, t), 1.88 (1H, m), 2.06 (3H, s), 2.15 (3H, s), 4.28 (2H,
q), 4.56 (2H, s), 6.65 (1H, s), 7.17 (4H, m), 7.34 (6H, m)

D) 7-Cyclopropyl-2-[(3.5-dimethyl-1H-pyrazol-4-yl)methyl]-5-ethyl-4.5-dihydro-4-0xo-
thieno[2.3-d|pyridazine-3-carboxylic acid

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

- give the sub-title compound as a solid.

MS (EST) 373 [M+H]*

g) 7-Cyclopropyl-2-[(3.5-dimethyl-1H-pyrazol-4-yl)methyl]-5-ethyl-3-[[(4S)-4-hydroxy-

2-isoxazolidinyllcarbonyl]-thieno[2.3-dpyridazin-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 temperature for 3 days. The reaction



10

15

20

25

S HDVBO 0.93 (4H, n), 1.37-1.43 (3H, m, 1.97-2.16
(7H, m), 3.58-3.94 (9H, m), 5.39- 5.60 (1H, m, 12.17

W@ 14d4/065393 Exanpl e 6 10 2-f (3,5-Dineth, I~ 1H PCT/SE2004/000051

pyrazol -4-yl)nmeth |Y 1-34f (4S) 4-hydroxy-4-nethyl -

i soxazol i di nyl | carbonyl - 5- net§¥l 7-(1- nethylethyf)thle
nol2, 3; dl pyridazi n-4(5H) one

aL[[ (2S) - 2- Met hyl qxi ranyl met hoxy] - | H i soi ndol e- I—L
yoiy was lsecwmuszﬁa@ By splumnipRsmatoBRRlY 9YAr gdicpmel @ggg wit
Li(&@rgr%efﬁ%@%ﬁl 5134%: Zzlzogll g@?‘bgﬂgch%omme e/methanol 96:4 then
ni trobenzenesu nat e tri et A am ne

@i@aﬁmﬂ& réversélphhdedﬁbln@ tukiag ace{tdﬁtrﬂl):/aqmnmsnm to give dhreckitte
nit ro ent_ tenperature for 24hours. The
P@’é’@? %E’?H%’R&)s poured onto a silica colum and
g esh) Wi+ gincl i | oronet hane to give the sub-title

c u%d as coI ourless solid (3.1 g). 20 M5 (APCl)
MN[SMGQ%MH MEOCIB 1 B3G3H( b, 1.97-2.18.(8H, £),13.5843.94 29H Gm), 5.39-

S#&G?%’Qﬂ)é‘lﬁ%%&ﬂbsﬁ 4.21 (1H, d), 7.73-7.78 (2H,

2-[[ (2R) - 3- Chl or o- 2- hydroxy-2-rret hyl prop Il oxyl -
1H i soi ndol e-1,3(2 -dione 25 The product of part a)
@g@glle_@as treat ed with concentrated hydrochl or| c acid

] Ny Eshoby i E t_@@g_rgéu[e fa H’.S
dg(ﬁamfcﬁﬂﬁi&%ﬂ@nvumeafv@@mlclﬁefh%i&hﬂwh%ﬁoﬂw -] Hiflbz‘%ﬂ-4(5H)-
by chromat ography (EtOAc) toO grve the sub-trt
@mepound as a colourless solid (3.3g). WO 2004/ 065393
PCT/ SE2004/ OOQ,QSl 32 S HDMSO 1.29(3H, S), 3.67 (111,
d), 3.%6 ( d, 4.09 (1H, d), 4.15 (1H, d), 7.86
(4HQs)NN5.24 (1H,s) c) 2-f

dr%xy 4- met hyl - 2-i soxazol i di nyl ] car bonyl I -
beﬂzoi]c\ d thyl ester 5 Prepared froma solution
of part b) (3.3. g) in nethanol (25 nl)
whi ch_ wa reated with triethylanmne (3.4 m) and
heat ed undelﬂ nitrogen at reflux for 1 hour. The

xt oncentratedto dryness rified b
<8 8ac =G ;‘ n.- s':-! 1 J; QXY |~ _“ Ole (2%%1 d%one y

A mixture of N—hydroxypthal1m1de (5.3g), [(25)-2-methyloxiran-2-yljmethyl 3-
nitrobenzenesulfonate (5.9g) and triethylamine (10.6ml) in dlchloromgthane (15ml) was
stirred under nitrogen at ambient temperature for 24hours. The reaction mixture was
poured onto a silica column and eluted with dichloromethane to give the sub-title
compound as a colourless solid (3.1g).

MS (APCI) 234 [M+H]" _
S8'Hepeis 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, m), 7.82-7.87 (2H, m)

b) 2-[[(2R)-3-Chloro-2-hydroxy-2-methylpropylJoxy]- 1H-isoindole-1.3(2H)-dione
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).
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with a gradient fromdichl oronmethane to 5% net hanol in
di chl oronet hane. The chiral purity of the product was

wenivaneso by recrystallising twi ce from acet onPCT/BE®04/@0051

give the 10 sub-title conpound as a colourless solid
(1.92 g). HPLC: (9010THI P. M §Qnm chiracel AD col um,
ee >99% S' HCDC13 1 52 (3H s) 3. 59 (1H d) 3 81 (1H
3.88 éﬁlH d% 1[1) ﬁ
ﬁwsg)lz 3U5S) Big7 (éﬁ; 2346 @ b—F,l),l4)Q9 (7 6Q),cl11|5|,(1H) c,l), .86 (41, 9),
% ﬁl%;l d). 15 d) (4 -4-Methyl-4-isoxazoli dinol
chl ori de Prepared froma solution of the product
of part c) (4.99) in 2N hydrochloric acid (30 ni)

whi ch was heat ed under nltroen at refI ux for 4 hours.
. 4014 § azalidind]ca pleng pic acid methvl ester

dﬁ%e@ltﬁd}ﬂ a@Hﬁ?\HBH 6f {he @c{u%t 8 QPIW(B %t gfjl rﬁetﬁiﬁ/o'? ?Z%Sml) wh1ch was

vacuo e reS| rltura
ameeﬂed miithrtribthylamingg (Bet i'nh)enﬂl]ieaﬁed hhéeroﬂmigmmd refRixdomhhd@. The

zé)llx‘éuge &%s 70Pp‘ggt%§dz t%gggqel:s)g/sir% plla';rfz 1ed y(y%lr((r%mogr@é)?y oygf_l silica eluting
%n‘g%a;’%n]%dlé@)h 1?({}& Igg/dhhdr gbﬁ'éﬁ'@ﬁ)l 59 1Y e%ha[nol in dichloromethane. The chiral

roxy-4-met
ipeUkacfdhé piodydtives rebbzny:led by mairjrs]fillismg twige Ebhyacetdnitdledo give the

SHE EoBPowRe aplqal P A A2 &5, oduct of exarpre 1
BELC: 9)01(021‘@11113%@ SEHmahea &Y ﬁ[@@olﬁ@ﬁ%é@%%n DCM (5 m)

was added trlethyl amine (0.23 nl) and the nixture
StHapced! .52 GHh o3t Enfi ek, d), 3c& (R éd), 388 (1&g d) 40 (188shr.34 (1H, d),

3P BRedh DS b RN SHeOonr By hade @R LS, "o ut i ng
with ethyl acetate / nethanol (50:1) to give the
t|t| e cooundas a solll d (12 rrg) M5 (APCl) 446

, 2.08 (6H, d),

i’fepaée%%ore% jofTh é gt o wff? 8 a2y it ByhReSheid Go mi

B@féﬁﬁ&%&é&%@&hﬁsgm ﬁ@ﬂh@{ for 4tburs, After cooling the precipitate was
(3,5-Di net hyl - 1H pyrazol -4-yl )nethyl | -3-[f
rasyveqd by iiiratign ¢ Hgporp concentrated to dryness under vacuo. The residue

'r\]:\?agno tw %{:{eﬁ%g@? ﬁd &wg’ g[g?sgﬁ)e{ tle coﬁj%oﬂgd WA RERPYdRT (tl 79 g).

§'Hpmso 1.42 (3H, ), 3.29 (1H, d), 3.41 (1H, dd), 3.87 (1H, d), 4.05 (1H, dd).

€). 2-[(3.5-Diiethyl-1H-pyrazol-4-yl)methyl]-3-[[(4S)-4-hydroxy-4-methyl-2-
isoxazolidinyl]carbonyl-5-methyl-7-(1-methylethylthieno[2.3,-d]pyridazin-4(5SH)-one
To a solution of the product of part d) (85 mg), the product of example 1 part h) (201
mg) and PyBroP (285 mg) in DCM (5 ml) was added triethylamine (0.23 ml) and the

B 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]"

8'Hpmso 1.18-1.44 (9H, m), 2.08 (6H, d), 2.98-3.10 (2H, m), 3.57-4.00 (8H, m), 5.40
(0.66H, s), 5.76 (0.33H, s), 12.15 (1H, s, br)
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OH 5 a)
2-[(3,5-Di nethyl -1H pyrazol -4-yl)nmethyl 1 -3-[[(4S)

wa 20w a63%3 - 4- et hyl - 2- PCT/SE2004/000051

i soxazol i di nyl | carbonyl | - 5- net hyl - 7- (2- met hyl propyl ) -t
hi eno[ 2, 3, -d] pyri dazi n-4 5H) - pne Prepared fromthe

product of exanple 2 part e) %ol | om ng the procedure
of exan;?le 6 10 part e) to give the title conpound as
I\/B(APCI) 460 [I\/H—|]+ 8' HDI\/SOO 90 (6H d),

is)oxaﬂ(ﬂldllﬁvﬂclli'bmﬁ')] iﬁlﬁﬁ%(ﬁnﬁthvlpropvl) th1eno[2 3 -a’]pvrldazm-
2-1(3,5-Di net hyl -1 H pyrazol -4-yl)nmgt hyl | - 7- et hyl - 3- 1f

dr oxy- 4- net hyl -
i soxazol i di nK(PH:ar bonyl | - 5- et hyl -t hi enof 2, 3-dl pyri daz

i.n-4(5 -one N 20 a)
2- (( 3, 59D - 1H pyrazol -4-yl Ymethyl | - 7-ethyl -4, 5-d -
i hydfjo- 5/ net I-4 0XO0-

3-dl pyri dazi ne- 3-car boxylic acid WO

20Q4/ 085, PCT/ SE2004/ 000051 34 Prepared fromthe
pro afrpl e 3, part g) (1.Qg) in

' |- acid (1OM) wunder reflux for 20hrs.
resultingimxture was evaporated under reduced
pressure, azeotroping with dichloronethane (x3). The

L Si[ e DIRSHhY - LTy RdZ8 A4 W iWAT- 813504 D@8 xy- W ihéthyl-2-

etner and the sor‘d was collected and drled tO Olve

347 [M+H]+ S HDVBO 1. 22 (3H t) 2.01 (6H s), 2.80

@8 q), 3.83 (3H, s), 4.39 (2H, s) b)

@ré;{af:e&ﬁ&hmm )zshudt b'f&%hgﬂ@t 4rt %) Jorewiyg the prbiut oBetdniple 6
- 4- hydr oxy- 4- 8

|P§ﬁ>@éﬁbgli*/@lth¢)ﬂﬂ]e(§9m©ﬁ@d 3s-&sofidt hyl -t hi enof ,

FaSL A 985 ik fiSH) - one

§'Hpwso 0.90 (6H, 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, s), 12.16 (1H, s)

Example 8
2-[(3.5-Dimethyl-1 H-pyrazol-4-yDmethyl]-7-ethyl-3-[[(45)-4-hydroxy-4-methyl-2-

- isoxazolidinyl]cairbonyl]-5-methyl-thieno[2.3-d]lpyridazin-4(5H)-one

/
N
H

a) 2-[(3.5-Dimethyl-1H-pyrazol-4-yDmethvyl]-7-ethyl-4.5-dihydro-5-methyl-4-oxo-
thieno[2.3-dlpyridazine-3-carboxylic acid
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Prepared fromthe product of part a) follow ng the
procedure of exanple 6, part e) to give the title

W@ ovpoes3g as a solid. M5 (ESI) 432 [ MtH + b' HDREIZSH2084/000051

(3H, m, 1.25-1.44 (3H, n), 2.07 (6H, bs), 2.75 (2H,
m, 3.63-3.94 (9H 15 m), 5.39-5.60 (1H m, 12.16
(I'H, bs) Exanple 9 - aeyl)
| | 3, 5- di met hy!
Z’Se%é?qd? o% m@&% ofe wllmng%i%art 2-( é)éi ggfglrﬂ.usm%mc acm%/ (10ml)

%g&%‘}?ﬂ’% foa2g§15.h Yhe LR hiztute Hab X&Ap@%é&f&(é HiuOfprdssure,
Az 6opobivgvatyiciofd (G (B). M rébkéupyvasasiur e b trtdhichd then

hydr oxy- 4- . . .
Hoit bt oA okl Wi cileried b ged tossiHe gl £ enpppndps
|n 4(5H)-one Prepared fromthe product of
gﬁ%@éﬁgb&% part h) follow ng the procedure of exanple
MS%I@&H [MyHio give the title conpound as a solid.

ESI WO 2004/ 5393 PCT/ SE2004/ 000051
S pRE s 0D Db (ST 250 GFL 5T G S 301280 35 16
(7H, n), 3.58-3.94 (9H, n), 5.39- 5.60 (1H n, 12.17
(1H, m Exanple 10 5

B PI(HUS D;lmemyﬂﬂHnﬁﬁrmi(—dmeﬂhﬂWLamﬂkﬁeﬂ ASS-4ntetdnydy/4-rikthyl-2-

‘I”Ir d
g “‘éﬁf?o‘%@ (G —————_

mwm utlmc@nmunders lysblid.5- 10 . .

ﬁ%@él) Z3£ FMrTﬁtrhyl propyl ) -thieno[ 2, 3-dl pyri dazi n- 4(5H)
8'Hpmso 1.21 (3H, m), 1.25-1.44 (3H, m), 2.07 (6H, bs), 2.75 (2H, m), 3.63-3.94 (9H,
m), 5.39-5.60 (1H, m), 12.16 (1H, bs)

Example 9
7-Cyclopropyl-2-[(3,5-dimethyl-1 H-pyrazol-4-yDmethyl]-3-[[(4.5)-4-hydroxy-4-
methyl-2-isoxazolidinyl]carbonyl]-5-methyl-thieno|2,3-d]pyridazin-4(5H)-one

4
N-
H

a) 7-Cyclopropy1—2-[(3,5-dimethyl-lH-pyrazol-4—y1)methyl]—3-[[(4S)-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,
part e) to give the title compound as a solid.

MS (ESI) 444 [M+H]"
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To a solution of the product of exanple 2 part a)
(0.22 g) in anhydrous THE (5 m) was added 2. OM LDA

W@ Q004463393 at -78C under nitrogen with stirri nRCT/#E1004/000051

20 mns a solution of

1- (phenyl sul phonyl ) 1H pyrr ol oég 3- b] pyri di ne- 3- car boxa
| dehyde (0.23 g) in anhydrous®THE (5 nml) was added
and the m xture stirred at roomtenperature for 18 hr.

Dnmtso RBS (BBl .37l ¢3uBH o), dln?7-2:1 6 (A m) 3058-B.9¢ (9F} m), 5.39-
T. ni\c extracts were washed with water,

%ﬁ@iﬁ%’r@%ﬁ{}gﬁgfk magnesi um sul fate, filtered and

evaporated under reduced pressure. The residue was

purified by colum chromatography over silica,
10ith i-hexane / ethyl acetate (1: 1) to give

BWMMMEO@LS_mﬁﬁﬁé - lpropvﬁgzg-(m.‘

mﬁ?gt%mbmmsmewnmmmmﬁmmm - dhe

b] pyridi n- 3- I_.Q%t hyl ] -thi eno[ 2, 3-dl pyri dazin-4

5H) - aneOTo ol ution of the product of part a) (0.2
g) | m ) was added triethylsilane (0.5 m)
angy uoroacetic acid (1.0 m) and the m xture

st i,{rre 24 hr. It 25 was concentrated in
vacu \WI i t\h sodi um hydrogen carbonate sol ution
and , DCM The organi c extracts were

wasihed with water, dried over anhydrous nmagnesi um

sulfate, filtered and evaporated under reduced

pressure. The WO 2004/ 065393 PCT/ SE2004/ 000051 36

resi due was purified by columm chromat ography over

s1) BiRramoed-[Hyidroxyfi (ﬂhenvllmﬁnho‘wl)Lllé-tplym’olomedﬂmmims-ﬂ]methvll 5-
. M5 (ESI) 571

K ‘ 4 (1H,
31%04 §)th)t10n?of %?e Iglrgh'{nct @}‘ exa?nﬁg 2 ﬁﬁ"a g@HZZ g% ﬁ%%&iloﬁaHF (f ml) was

’Addﬁl 1 QMlLDAc(p.,448n126t (73% uddqr n&m@n(wuth, stitdg.cAfter 20 mins a

SQI%B)%} Q}ZI Fﬁ%nygﬁgﬂﬁjgﬁrléngﬁn@p;yil-&ipﬁydme-}carboxaldehyde (0.23 g)in

Rhy@b& PHB (DY whsidited and theehiRitird stirfddei 9bein JerfipddtiteRr 18 hr.

zi ne- 3-carboxylic acid To a solutjon of the product of

Btives puredsiniorwafr and extiagied ovith gt qcatate. ) Thesersanda extracts were
%Va@%dfﬁ’l% 'v‘% r&%'o@%@?ﬁ%ﬁs é:r;ll%g%slétgrﬁ rs{ﬂ?a ,%te%é afd evggorated

e mXx u’r e stirr
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]"

.. b) 3-Bromo-5-methyl-7-(2-methylpropyl)-2-[[ 1-(phenylsulphonyl)-1 H-pyrrolo[2.3-
' blpyridin-3-yllmethyl]-thieno[2,3-d]pyridazin-4(5H)-one

To a solution of the product of part a) (0.2 g) in DCM (0.5 ml) was added triethylsilane
(0.5 ml) and trifluoroacetic acid (1.0 ml) and the mixture stirred at 40°C for 24 hr. It
was concentrated in vacuo, diluted with sodium hydrogen carbonate solution and
extracted with DCM. The organic extracts were washed with water, dried over

anhydrous magnesium sulfate, filtered and evaporated under reduced pressure. The
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was quenched with a stream of carbon dioxide for 45
mns. It was poured into water, acidified with dilute

whyanoedshdri c acid, and extracted with DCM TheCDSERNE/@0051

extracts were washed with water, dried over anhydrous
magnesi um sul fate, filtered agg evaporated under

reduced pressure to give the b-title conpound as a

solid (0. 16 g% 15 M5 _(ESI) 537 [M+H] + d)

gesgh@,wp}sd}ug 5 hﬁpwymnph(oganggqqphbeﬁmﬂhca ¢luting with i-hexane / ethyl

I 3- yl met hyl
et&’rég? ijé’]@%’?. agllée&g}m’%}@bo Ir@c a%:ll d A )s/ol ution
MS(E@)BVDGIMMBC{M{HN c) (0.16 g) in nethanol (5 rri)
was treated with 20 ggtassrunrh dr oxi de

Rétoped QMHEH, A2 131 septeth 202 (2H, Wasd- &0 é‘bﬁﬁaioe@Hr B, 7.14-
{0, B TS0 AN AR N BB EaoB Bl g am

with water, dried over anhydrous magnesi um sul fate,
f||te;eddand evaoorated under reduced pressure to

d@rdmﬂlytidn cfmr@rbwct Bf pat h)e¢0t11y7| g)nn pyhydr@us( THE (8 ml) was added 2.0M
| o[ 2, 3-b
Ff%yorrrﬂrffgw %@@Slu%rp%*%rrtf&291 ﬁX &rqgat %ﬁeanﬁah%m&tvrﬁrsaafed for 5 mins. It

?I:{%é REBHeD weth o tsjﬁ%arﬁro?g%B% Qfoxlﬁﬁerﬁ)r @5 i) 1PBhs br'Sth@Mt& Jater,

under nitrogen ydr oxybenzotri azol e
Iayxdr‘faﬂdeNm&lutg hydmchlafi¢ acid leﬁldmxtrsctmm( REMyThe @@anic extracts

dd xt
e ot oo it HBPE Ry BRRTa BaEesB e, fltered and
teﬁrhﬁirﬁﬂéli ﬁﬁde@ @e@@gdlﬂreﬁif@toaﬁ@ﬂle asLtitB QoM sind & adolifl (€46 g).

overn uted wth water and extracted
\MSﬁE$ngI557WéHdrganl c extracts were washed with water,

dried over anhydrous magnesi um sul fate, filtered and
evapor at ed under reduced WO 2004/ 065393

REA/5SEROGE DRCATIL 7 37-nistIeA 5o el)-41 brkd-D.-¢ BH By erolsl3,3-bpyridin-3-
purified by colum chromat ograf)hy over silica, eluting
\Mlmrathvmhuﬁplo%%dimmdazmerafmmv icand1) to give the

t .
iSRRI 3L} (4D Ml UAFELI i wit

gopissinn, hydrdidd Bbimg))and Bedi®d Bnde? réflid, fon] .5 hr.It was concentrated in

vacuo, acidified with dilute hydrochloric acid and extracted with DCM. The organic

extracts were washed with water, dried over anhydrous magnesium sulfate, filtered and
evaporated under reduced pressure to give the sub-title compound as a solid (0.10 g).
MS (ESI) 397 [M+H]"

-e) 3-1( 4S)-4—Hvdroxvisoxazolidin—2-vﬂ carbonyl]-5-methyl-7-(2-methylpropyD-2-(1H-
pyrrolo[2.3-blpyridin-3-ylmethyl)-thieno[2.3.-dlpyridazin-4(5H)-one

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)
added and the mixture stirred for 1 hour. (S)-4-Isoxazolidinol hydrochloride (32 mg)
and triethylamine (53pl) were added and the mixture stirred overnight. It was diluted
with water and extracted with DCM. The organic extracts were washed with water,

dried over anhydrous magnesium sulfate, filtered and evaporated under reduced
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5 3.66 (3H, d), 3.73-3.78 (1H, n), 3.95-3.98 (1H ),
4.14-4.19 (1H, n), 4.30-4.39 (2H, n), 4.67 (0.4H m,

W@ 28206096H, m), 5.55 (1 H, s, br), 7.00-7.03 pAT/EE200/000051

7.45-7.49 (1 H m, 7.89-7.94 (1H, m, 8.20-8.21 (1H,

m, 11.59 (1H, s) Exanple 11

3-11(4S) - 4- Hydr oxy- 2 i soxazol i"di nyl ear bonyl | - 5- et hyl -

7-(2- rret yl propyl)

@(%S@es ¢ rm%w%waﬁsﬁ by colpmperhrgmatogisplspever siica, elyfing with

T BT oD, B e st 459 o9 e
MSQAmlmﬁmwma(z 15
Bhtawio RS S 55 6040t UTE sl 450t ) 35550515 ),

| t
3,55 GrR¥; ﬁaﬂé‘;@?@f’é%@%@% AT HIE G0k 30439
(BSH. 57 489Han), 481 ((. m,Hh} 53 HOKGE 1), 973@@7 928 (II6,Hn), M45-7.49 (1H,

Fs45 e (. 39031 aTER e G 6 (3 ),

5.84 (1H, d), 6.43 (1H, d) b)
3- Br 6nmo- 5- et h- 7- ( 2- net hyl propyl )-2-[(1, 3, 5-tri nmet hyl -
|IBtample1dl - 4-yl nethyl |- thi eno[2 3-d] pyrldazm 4(5

t

"0 4_aedf

0 |
| garmsugimemﬁpﬁm %%@ml-ﬁasnsrwyﬂmﬁlmmﬂfme

5 (1H, septet), 2.17 (3H,
s), 250254(QH=H, rr), 366(3H s), 3.67 (3H, s),
3.93 (36 s 2004/ 065393 PCT/ SE2004/ 000051 38 c)

t hyl - 7- (2 met hyl propyl )-4-oxo0-2_[(1 3

S™Y H-pyrazol
negp , 3- dlpyrlda2|ne 3-carboxylic acid
Prep he product of part b) by the nmethod of

exa rNc) to give the 5 sub-title conpound
as [a solid. l\%’ﬂ;(ESI) 389 [ M+H] +

a) 3-Bromo-2-Thydroxy(1.3.5-trimethyl-1 H-pyrazol-4-y])methyl]-5-methyl-7-(2-
methylpropyl)-thieno[2.3-d]pyridazin-4(5H)-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]"

8'Hpmso 0.93-0.96 (6H, m), 2.01 (3H, s), 2.13 (1H, septet), 2.17 (3H, s), 2.59-2.69 (2H,
m), 3.61 (3H, s), 3.66 (3H, s), 5.84 (1H, d), 6.43 (1H, d)

. b) 3-Bromo-5-methyl-7-(2-methylpropyh)-2-[(1.3,5-trimethyl-1 H-pyrazol-4-yl)methyl]-

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

sub-title compound.

MS (ESI) 423 and 425 [M+H]"

8'Hpmso 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, s), 3.93 (3H, s)
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b' HDMSO 0.88 (6H, d), 2.00 (3H, s), 2.06 (1H, septet),
2.14 (3H, s), 2.56 (2H, d), 3.68 (3H s), 3.82 (3H,

W@ 20044638 (2H, s), 16.20 (1H, s, br) 1o d) PCT/SE2004/000051

3-[[(4S) - 4- Hydr oxy- 2-i soxazol i di nyl ] car bonyl ] - 5- net hyl
-7-(2-nmet hyl prop )-2- [(135§r|rrethylpyrazol 4-yl
nmet hyl j t hi eno[ 2, 3 -dl pyri dazi r?i 4(5H) - one Prepared from
the product of part c) by the nethod of exanple 10
part e) to glvethetltle conpound as a solid. M

@erthvﬂ-th&nEQ- 5dﬁﬁ/g(diﬂnemcaﬁ)oamid: B2 2- |

3?1}5?{}1%: 1o/ g{ dvg:t OF%%I'I( g}lg{;)%/ ﬁl%@%pﬁop&/ (gfaeigrlnple IyO part ) to give the '

1 i nyl| carbonyl ] -5-nethyl -thieno[ 2, 3
EW%??%%a Xa?%%bhgne OH 0 a)

Mggmwiiﬁﬂh%ﬂf o -th en?[d fromthe praoduct of
é@wpéf@ Bk A 190 VP o U Fhecnisto detes 3235@@5? 0, 3.68
£ 42 RECTES) B8R 0T Do 2004 06 350”

PCT/ SE2004/ 000051 39 S HCDC13 1.35 (3H, t), 2.77
: . 1

3@I,zu,smﬁetﬁ&lpgraéop@%)g%%lgm%n()gﬁi3Fgﬁ%gdﬁm-axgs@-one
| e Yy or nam de pot asSi um

Caersoadafian (heprodyct ofipart cebsbibe nutitisd dfi cdempB. Biyliaxt €)To give the title
t he res I ti ngdm xture was added 1, 3-di bronopr opane,

SAVEHY40m n. The mixture was stirred at

M@(&p@} %gmture under a nitrogen atnosphere for
20hrs. then'ice/water (200m ) was added and the

SEpen - Hh(6hs),2.00-2d¢ (THy m)1.56 (Ohk d33.484ag12H, m), 4.60-4.82
(B pE et PRl Bh et hanor (o give the sub-title

conpound as a solid

Example 12

2-[[3.5-dimethyl-1-(2-pyridiny])-1H-pyrazol-4-yllmethyl]-7-ethyl-3-[[(45)-4-

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

a) 2-Bromo-7-ethyl-5-methyl-thieno[2.3-d]pyridazin-4(5H)-one
Prepared from the product of example 3, part b) following the procedure of example 4,

part d) to give the sub-title compound as a solid.
MS (ESI) 273 and 275 [M+H]"
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io (23.3g). M5 (ESI) 217 [M+H ' b' HCDC13 2. 28 (2H,
pentet), 2.34 (6Hs), 2.95 (4H, t) c)

W@2(02/0&30 t hi an- 2-yl -2, 4- pent anedi one 15 To aPCT/SE2004/000051

i ce-cool ed suspension of the product of part b)
(23.3g) in dry nethanol was agged magnesi um t ur ni ngs
(9.0g9) portionwi se and the resulting m xture was
stirred at_ambient tenperature under a nitrogen
dttrosphSp 3o, 2 Bhed], qj’h’?e821{3>Hal§De7 e Hevhpor at ed under
reduced pressure, then water (500m ) was added and the
m xture was acidified to pH .wth concentrated

by 84 0gHbidtiac 2 3tideheMA Npsrdthiddidi@. The aqueous nixture
was extracted 20 with di chl oronet hane (x2) and the

dorsiohtign of gdripeataagdicae (- b én dimatly Bymemider(g8pmlsvas added
f
PRERTEN B R eyl Gl BRI BY A0S, 1 0 g e s

ehdemrmdgﬂapbpropam[ d@bh/h%a)veﬁh(ﬂthinn ghwﬂiiture was stirred at ambient
I so- hexane/ et hyl acetate and

FERR ey Yol e ifTP 87 ?tgl@ﬁl?ft%‘}/ for&pb@h@pn zqg/vgqt%@@%l) was added

e e

AiB2w {tdtHinddhen récrydtalliked frodh) ethignol to give the sub-title compound as a solid
-14-(1,3-Dithian-2-yl)-3,5-di nethyl-IHpyrazol-1-ylI-

@# & ne Prepared froma solution of the product of

3;?2(;2 Ngpand 2-pyridyl hydrazine (1.55g) 30 in
et ha ZEml) stirred at anbient tenperature for
$%tuvss 228 (2HepentepSd (6H HI.OT@H,ay | hr. After
evaporation the residue was purified by colum
chromat ogr aphy over silica, eluting with
s 9 e xHRBAL RN, E’l‘%@ht%@dl&?e 2) to give the sub-title
conpound as a solid (I1.4Q0). WD 2004/065393
RoEhSE2 0 D6pE i o ®f KB mrE&u)t ofpart [oMQBI]&g) 8l ¢yD@iBariol 9&s added

%‘1 g S‘%ﬁ tgr&%‘?gs %N@QJ i WlS (d3 ‘g 7‘@11 lfglqn g’ vvas %tgir’red at ambient
ratHi)& under’a/nitrdbn mn»osﬁirﬁf@ fdrjl shbs. Mhe %115%1)&6 was evaporatehd under

3 -Di net hyl -1 -(2-pyridinyl) -1H-Aorazole4carboxald
yq@ced pressure, then water (500ml) was added and the mixture was acidified to pH1

with concentrated hydrochloric acid with stirring. The aqueous mixture was extracted
with dichloromethane (x2) and the combined organic extracts \‘;vere dried over anhydrous
magnesium 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).

8'Hepep 2.03 (2H, m), 2.25 (6H s), 2.78 (2H, m), 2.94 (2H, m), 4.32 (1H, d), 4.51 (1H,

9

d) 2-[4-(1.3-Dithian-2-y1)-3,5-dimethyl-1H-pyrazol-1-yl]-pyridine
Prepared from a solution of the product of part c) (2.8g) and 2-pyridylhydrazine (1.55g)

in ethanol (20ml) stirred at ambient temperature for 19hrs and then heated to reflux for
Thr. 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).
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Prepared froma solution of the product of part d) in
acetonitrile (80m) and water (1 Ord) wth addition

w@booobasesrosucci ni m de (1.22g) at O0C. The resuPCT/BER004/000051

m xture was stirred for 1.5 hrs. then additional

N- br onosucci ni m de (0. 59) was 4 dded and the m xture

stirred for further 1.5hrs. Further N-bronobsuccinimde

m%% s added and the m xture 10 was stirred for a.
P2 %WﬁH]before quenching with sodiumsulfite

%‘i—i Py g@z%n(gﬁeﬁéwlé g[{lﬂ C soﬁ4e¢?%§)c (\?\g;%}ég‘g@(%% %t e(}6 (2H,

ht)gmbr(uﬂas), 7 exdd,angn. 7ar(ngim9®4mgm§)i um sul f ate,
filtered and evaporated under reduced pressure to

glvethe subtltle compound asasolld M5 (ESI) 202
| E » : " g Ptk g) 7.46
s v 855~ (1H, m,
P@ephﬁ:d(ﬂorhl,a sehmbbl of the product of part d) in acetomtnle (80ml) and water (10ml)

ro 5-di met hyl -1 - yridin 1H pyrazol
WIW Wéf hsgrl}osyccé@rﬁpqle (1 22g O°C he)resultlngymmture was stirred

|
T 1 0SS Mol A RSGAD B0 e o
stigredvéos fadluted Shre Fntther l‘ﬁ)-bspmrsadmh]rmlﬁe (012 g) was added and the mixture

0ot S BT AT Rocribiog YAl JouBiD AW ORon. The

nﬁﬁt@ré"tvﬁ@eﬁfa‘cfeﬁ'vﬂﬂf é%ﬁ'ﬂeaﬁetﬁfetahﬁ Ql‘i‘é"orgﬁﬂig s&lﬁﬁoﬁ %Q{Nfaéﬂ'ég with water
m xture was stirred for 20 A Suspensi on of

preodhuise, dneqmet ard)yd(om m@pesmm sﬁ}me( fllgered andma/spadnbddmder
g%f’uge se and g;xturﬁ ng]o ﬁlg warmto room
e F%‘trﬁoeglg?l e St tiflg §opppung g5 sofifl. Jio pour ed

Mg CESTP 02! MV ar bonate solution and extracted with
ethyl acetate (x3), the organic extracts were dried
SVmsaRHBARBLS), 288 §Ha s 6 (1H.ank 7.9 (1 Hed)s 8.04r(dH, td), 8.55 (1H,
\Sap(gﬁgk@% nder reduced pressure. The resi due was

h ith ether to give the sub-title conpound
as a solid (800nmg). Ms (ESI) 474 and 476 [ MtH + 30 ,
HDI\/ISOl 28 (3H t? 2. 12 (3H1 s), 2.63 (3H, s), 2.82

62 ‘ 104-4-1) hVCBOPGfinQﬂl\Elﬂ 7-ethyl-
) , %,795(1Hr@846
B 004/ 000051 41 @)
Fo lalrsotmrﬁal d[f[;& Iﬁﬁdhhdmf Batt by (030RgPirTHEF (30 ht) WhspMaar bshdy
yllmeth | -7-et

prepared lithium dusopropyla:rmde (1.6ml 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

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

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

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

. 8'Hpumso 1.28 (3H, 1), 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)
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nmet hyl -t hi eno[ 2, 3-dl pyridazin-4 5 -one Prepared from
the product of part f) follow ng the procedure of

wex@apbsoid, part f) to give the sub-title conpousER08E£000051

a solid. 5 M5 (ESI) 458 and 460 [I\/H—|]+ S HDMSO 1. 19
(3H, t), 2.17 (3H, s), 2.59 (g{—l 2.73 (2H,
guartet), 3.67 (3H, s) 4. 07 2H, s) 7.35 (1H, m,
7.83 (1H, 796§ m, 8.47 (1H m h
gLB«BIomofﬂ ¢5|—d1m.ethv 3 -(B-Dvndmvl) 1H-pyrazol-4-ylJmethyl]-7-ethyl-5-
hdni thII-7 et hyl -4 5-di hydr o- 5-
]pyrlda2|ne 3-carboxylic
Redpdreddraan g bdhm‘ﬁ ofpart HeoNswidk aie c@thiré of &an{pASD, JaBf) to give
|npgrnhydrous Ii‘ll:HE (2of)m§) was agde 2M i sopr opyl pRE) to &1
Bditigrrormonng aea 8ddidut i on (0.58 m) dropwise at 0-5C

thi dtrﬁq@ +nitrogen, and the resulting
usrqebrgg g 131‘5[ t OC for 30 min. It was quenched

;dHﬂnlsalspr(EHm)oz 17 &3HDa), X5DsiH]e), or3 2HD q’ﬂzirte%j BM(BH s), 4.07

he mxture to warmto room 15 .te er at ur e.
D rsbed ST Tl F5E, IdCES GRH ehdy GLHem t o pHG with

1M sodi um hydroxi de sol ution. The aqueous m xture was
extracted with ethyl acetate, the organic extracts

ty 2418, > DérhethnRY-q2-@ysdimgh igs byavelu-HRinethyl |- 7-b@kBd, 5adiblydro-5-
evapor at ed under reduced Rressure. The resi due was
e Ahig anerdwearboxalicagidt i t | e conpound

P oy O e

Givhisombpyl BagBsifiBHthledde sélubibn (0.38iml¥ Jiropwifat 0139C with stirring
|171E$e[5r§gt%o%p;2§pﬁfﬁ ?q%uftfrk?’mb@u’re \?V'as4 g:in(e:!iq’t OU& for 30 min. It was quenched
y@%:ao%lrg&%i IPhoboh i PIAARR b 54 MlIb Wi M hifrubd ¥ardt o odm
@T@@a@fii 2ok hydrothdorig heid mtas ngded-Bdreddiysted toi phfojvith 3Mijodium

5 P d f r.od f .

AT N RIS -
gkﬁ{aﬁ;td d}ﬁadtdv%f Qﬂ‘li‘yﬂm @ﬁulﬁ sEFhte drltdySd fdeBbvap 61%5&d under reduced

H + 22 (3 ),215(3H s), 257 3H,
@)fessu;_re 67§h<( @s;dup@was mtg@tq@wth aiher (0. give the §gb tito c()@ppum@ as a solid
?]17'%%]@)81 (1H, , 5.52 (1H, m, 7.32 (1H, dt), 7.81

d 796(IH dt), 8.45 (111, d)
MS (ESI) 424 [M+H]"

. 8'Hpuso 1.18 BH, 1), 2.15 (3H, ), 2.56 (3H, s), 2.82 (2H, quartet), 3.83 (3H, s), 4.51

(2H, 5), 7.35 (1H, m), 7.85 (1H, m), 7.94 (1H, m), 8.48 (1H, m)

1) 2-[[3,5-Dimethyl-1-(2-pyridinyl)-1 H-pyrazol-4-ylimethyl]-7-ethyl-3-[[(4S)-4~
hydroxy-2-isoxazolidinyl]Jcarbonyl]-5-methyl-thieno{2,3-d]pyridazin-4(5H)-one

' Prepared from the product of part h) following the procedure of example 5, part g) to

give the title compound as a solid.
MS (ESI) 495 [M+H]"

. 8'Hpmso 1.22 (3H, 1), 2.15 (3H, 5), 2.57 (3H, s), 2.66 (2H, m), 3.30 (3H, m), 3.49-4.18

(6H, m), 4.56-4.81 (1H, m), 5.52 (1H, m), 7.32 (1H, dt), 7.81 (1H, d), 7.96 (1H, dt), 8.45
(1H, d) '
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WO 2004/ 065393 42 PCT/ SE2004/ 000051 Exanple 13 2-f
[3,5-Dinethvl-1-(2-pvridinyl)-1H pyrazol - 4-

WO bovmibaph3 - 7- et hyl - 3- 11(45) - 4- h_ydr oxy- 4- net hpdF/SE21084/000051

oxazolidinyll carbonyll -5-nethyl-thieno f 2,3-dl

pyridazin 4 5 -one OH5 a) 2- £(3,5-D methvl -1-(2-p

di nyl -1H pyrazol -4- yI]ngthyli 7-etyl-3-[[(4S)-4-

hydr oxy- 4- met hyl - 2-i soxazol i di nyl] carbonyl ]-5-net hyl -t

@é@ﬂﬁﬂ%l%-d]pyrlda2|n 4(5H)_ one 10 Prepared from the
e, 1.2 h) foll

L &gg- in] M2 <

dylli-aky-4- Nﬁtl(ﬁ&i)soﬂlﬁhﬂ%ﬂkarbonﬂ]%@ﬂ—t&%n&@"3 dfpyridazin-
3-1.44 (3H, m), 2.17 (3H m, 7 (3H, s). 276

g]“—é%ﬂ-as@ 3.56- 4.10 (9H, m), 5.27558 (1H, m, 7.35

(IH m, 7.81 (Y4 m, 7.94 (IH m, 8.46 (1H m 15

Exanrge ¥ o7 I -3-{
[ (45)7 4- hdnpxyy 4- met hyl i soxazol i din-2-yll carb

oqyl thyb-2-(1H pyrr olo

[2,I?B-b (din-3-ylnethyl) thien o [2,3-d1 pyrid

aziyg -one OH 20 WO 2004/ 065393 43

PCT/ a)

2-Brao -}p- met hyl -t hi enol123-d] pyri dazi n-4(5H) -0
ne ®repared frd¥mthe product of exarrpl e 3, part c)

following th E\Iocedure of exanpl e 4,
N\

a) 2-[[3.5-Dimethyl-1-(2-pyridinyl)-1 H-pyrazol-4-yljmethyl]-7-ethyl-3-[[(4S)-4-
hydroxy-4-methyl-2-isoxazolidinyl]carbonyl]-5-methyl-thieno [2.3-d]pyridazin-4(5H)-

one

Prepared 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]T"

. 8'Hpwmso 1.22 (3H, ), 1.33-1.44 (3H, m), 2.17 (3H, m), 2.57 (3H, 5), 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)

Example 14
7-Ethyl-3-{[(4S5)-4-hydroxy-4-methylisoxazolidin-2-yl]carbonyl}-5-methyl-2-(1H-

pyrrolo]2,3-b]pyridin-3-ylmethyl)thieno[2,3-d] pyridazin-4(5H)-one

OH
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.SUD-T € colpoung as a salru

part d) to give the sub-title conpound as a solid. M5
(ESI) 273/275 [MtH + 5 5' HcDC13 1.35 (3H, t), 2.77

W@ 24d4/068393 3. 82 (3H, s), 7.70 (1H, s) b) PCT/SE2004/000051

3- Brono- 7- et hyl - 2- { hydr oxyr| - (phenyl sul f onvl
-1Hpyrrol o[ 2 3-bl pyridin-3 4
yl I met hvl } - 5- et hyl t hi enoj 2 3- %I pyridazi n-4(5H) - one
Prepared fromthe product of part a) follow ng the

GO e r ive the
29 & &7 OhyIEX A% ﬂ"l]lQnO[ES c*]n\%%\gatz m‘&(%?ﬂ-%gg /561 [ MrH] +
Wr&;ﬂah@ofrdmaﬁ Sdttict bY exath 7@3( RHowA %1& bk
(1H m, 7. Oﬁlérch miexa g I%HC) m)° n@ ﬁ ed%%SOf%X%pléd}
Pattd) torgive th‘?)SUb—?ltlB-fwmpWH@)sa@hﬂZ (1 H dd) 8.10 (2H,

?{% %@@g#/&{wn%rrlrgtﬁ 2-{[I|-(phenyl sul fonyl -1H
%ﬁa‘{"g‘é?% gb?/?}—fimﬁi%%iegﬂ 7}F}d1 Fﬁ))gezpr oduct of

part b) fol I ow ng the procedure of exan‘pl e 10, part b)
glve the sub-title conmpound as a solid. M5 (ESI)
yls2 zmﬁommmmsalfomﬂb LENnyrdl§3, 3Py ridih;3-
) 735(1H n, 7.61 (2H,
NS (1 H dd), 8.07

i ﬁ““?“"%%@“ iy g s ps f pr
gnz[eZhéBSdbl-mkmodip@uﬁd ayA bot®t hyl } -4 5-di hydrot hi eno[ 2
- dl pyri dazi ne- 3-carboxyli.c acid 25 Prepared fromthe

i5%‘¥/5@a{ﬂ\ﬂ+ﬂ) fol | owi ng the procedure of exanple
BB e a2 BT ol & il s BB S 08035 o, 75 (1
PO T g T By R, O°Gop g Gy 01 B, B sog . m

m, 8.37 (1 H m 30 WO 2004/ 065393 44

PCT/ SE2004/ 000051
¢) 3-Bromo-7-ethyl-5-methyl-2-{[1- (phenvlsulfonvl) lH-pvrrolon 3-blpyridin-3-

yllmethyl}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 (ESI) 543/545 [M+H]"

8'Hpmso 1.18 (3H, t), 2.65 (2H, q), 3.64 (3H, s), 4.42 (2H, s), 7.35 (1H, m), 7.61 (2H,
m), 1.71 (1H, m), 7.95(1H, s), 7.98 (1H, dd), 8.07 (2H, m), 8.39 (1H, m)

d) 7-Ethvl-5-methv1—4—oxo-2—{ [1-(phenylsulfonyl)-1H-pyrrolo[2.3-blpvyridin-3-

. ylimethyl}-4.5-dihydrothieno[2.3-dlpyridazine-3-carboxvylic acid

* Prepared from the product of part c) following the procedure of example 10, part c) to

give the sub-title compound as a solid.

MS (ESI) 509 [M+H]*

8Hpmso 1.25 (3H, m), 2.73 (2H, m), 3.71 (3H, s), 4.82 (2H, s), 7.26 (1H, m), 7.63 (3H
m), 7.74 (1H, m), 7.98 (1H, s), 8.04 (2H, m), 8.37 (1H, m)

]
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e) 7-Ethyl-5-nethyl-4-o0x0-2-(1H pyrrolol 2
3-bl pyridin-3-ylnethyl -4 5-

walrdwaesvhi eno[ 2, 3-d) pyri dazi ne- 3- car boxyl i ¢ apCTSER004/000051

solution of the product of part d) (0.23 g) in

met hanol (10 m) was treated \alith 5 potassium

hydr oxi de (76 ng) and heated ﬁder reflux for 3 hr. It

was concentrated in vacuo, diluted with water and

extracted wth ethyl acetate (x2). The aqueous | ayer

was acidified to pH5 using glacial acetic acid and

eX V+Eilfletimethiyh4 @ixbyd-(1&C 828182 3B )pyrile3-yEash| Hads-

orgam C extracts were dr| ed over anhydrous nagnesi um
pLEeNg fpwadazing-3-earhpx l'aetﬁ under reduced

ound as._a soli

%t) étljjprngtsfttﬁe grg ? ;i? g),\yp |IH1€ oy (10 ml) was treagad with

g)r bgﬁ§+ll—}§]ggr)r(e A )715 @%ﬁ{@éﬂe&uﬁ{' %u'xsfgf(?ﬁlo lIé \%snco%cgntza%ed in

stlroo Hibfited ﬁf-ltbhmtérl s RxPadtbdWwith ¥thyl Riceane ga&t) The aqueous layer was
dl pyridazin- (5H)-one To a solution o he product

@Pld tedtto YIS vsing@lag)al ettt ar;mmmwed pothrettad abaau(e @xD3The

b oA B St YRR RREBEHY sulfate, Biltered and

ORRR )
Ry BBt (i Tt ¥l bt Ethchcll3 o3pli0 6B .
MSIESD) B&9 [MI-HA- | soxazol i d| noI hydr ochl oride (0.033 g)

was added and the m xture was stirred at anbi ent
tenperature under nitrogen for 20 hr. It was diluted

L) £-p Ly~ | (So)-2-Nydrg efhilisoxazolidin-2-v1] oth
ISR 2YS lﬁwl S AN AR -M[gég &?{ed and

evaporate unde re e Was
fora sblwtidn by theqirodast th@fr@t(OQ)S@,%quEidroﬁyUehﬁﬂnaDzCM(ﬂe 50 .037 g) in

elutln with DCM / net hanol fol |l oned by
gmn(a%dm(? 1Rl) Vg \aédedttnet latmee EohSauhdodewved sodiethyl
&ﬁg g@g“@éﬁl@#{%nl%“ eé‘?/asesséﬁ a%) gxi:xl:‘b{legs te?n%)eratu@e under

gl.tt%%m? géélq 5(141‘"' (43)14-M641aq§1 n&@ﬂzo m?ﬁl_}gﬁ ng?ﬂ«ﬁ—gie(z(é’dgi@ was added

aiad) the biixBide (véé—lstlrhfﬁ)at WObRAOteh(PEEdRd ubde rEQR4AOPIORS It was
ﬁi?utgc)l( %v%l sgtu%afi):ed sodium bicarbonate solution and extracted with DCM (x3). The
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 a solid (0.05g).

. MS (ESI) 454 [M+H]"
' 8'Hpwmso 1.17 (3H, m), 1.32-1.46 (3H, m), 2.70 (2H, q), 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 (1H,
dd), 11.58 (1H, bs)
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2-f (3,5-Dinethyl-1-(2 -p ridinyl)-1H pyrazol - 4-yl
met hyl I -3- f [(4S)-4-hydroxy- 4-

WOoreaohpss323 i soxazol i di nyl ] PCT/SE2004/000051

car bonyl -5-nmet hyl - 7- (1-net hyl ethyl )thieno f 2,3, dl
pyri dazin-4(5H)-one 5 pH N a) ,3-Brono-2-[[3
5-dnet hyl =1- (2- pyri di nyl) - 1H-6 razol - 4-yl ] hydr oxyi
ethyl | -7-(1- methylethyl -5-methyl-thienof2
b glazi n- 4(5H) -one Prepared from the product of
part c) follow ng the procedure of exanple
.12, 10 part f) to give the sub-title conpound as a
20l3 s~D1NﬁtMFiCt2)pﬁS@in@Douﬁ%r&M-hﬂm:&tﬂ@ﬂ@ﬁ(@)&ﬁn(&bkv-4-
d), 2.35 (3H, s), 2.75 (1H s), H,
-isoZa carbonyl-§- mgth(vl-7+ﬂ;l-méthvlkﬂ?szl)thibnbn,m
78 24, rg b 3- Br ono- 2- [[3,5-dnet hyl -1-(2-pyridi nyI
met hyl | -7-(1- 15
met hyl et hyl - 5- net hy1-t hi enof 2 3-d] pyri dazi n- 4(5H) - one
Pr epar ed fromthe product of part a) follow ng the
procedure of°fexanple 1, part f) to give the sub-title
conpound As\a solid. M5 (ESI) 472 and 474 [ MtH| +
"o28 OR d), 2.26 (3H, s), 2.62 (3H, s), 2.94
.81 (3H, s), 4.01 (2H, s), -20 7.19 (IH,
XA , m, 7.88 (1R, dd), 8.44 (I.H m c¢)
2-[ 313, 5-bi hyl -1 -(2-p)ridin ly)-1H pyrazol -4-ylineth

1 -7-et hyI -/4 5-di hydr o- 5-
met hyl - @rf hi eno[ 2, 3-d] pyri dazi ne- 3-car boxylic acid
Pr epar ed the product of part b) follow ng the

procedure of exanple 12, part h) to 25 give the
athyhd-(2-ps 1)~ MiDpR d](- HoHBEGRodvmethyll-7-(1-
ESI) 438 [ Mr

/ 00005

PCT /
methy etﬁ -methyl-{ 1'11en0f2 3-dlpyridazin-4(5 -one

Prepared from the product of example 1 part c) following the procedure of example 12,
part f) to give the sub-title compound as a solid.

MS (APCT) 489 and 491 [M+H]*

8'Hepeis 1.35 (6H, d), 2.35 (3H, 5), 2.75 (1H, 5), 2.87 (1H, bs), 3.07 (1H, m), 3.80 (3H,
s), 6.21 (1H, s), 7.21 (1H, m), 8.78 (2H, m)

b) 3-Bromo-2-[[3.5-dimethyl-1-(2-pyridiny])-1 H-pyrazol-4-yl Imethy11-7-(1-
methylethyl-5-methyl-thieno[2.3-dlpyridazin-4(5H)-one

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

give the sub-title compound as a solid.

MS (ESI) 472 and 474 [M+H]"
. 8'Hepers 1.28 (6H, d), 2.26 (3H, s), 2.62 (3H, s), 2.94 (1H, m), 3.81 (3H, ), 4.01 (2H, s),

7.19 (1H, m), 7.81 (1H, m), 7.88 (1H, dd), 8.44 (1H, m)

c) 2-[[3.5-Dimethyl-1-(2-pyridinyl)-1H-pyrazol-4-ylimethyll-7-ethyl-4.5-dihydro-5-

methyl-4-oxo-thieno[2,3-dlpyridazine-3-carboxvlic acid

Prepared from the product of part b) following the procedure of example 12, part h) to

give the sub-title compound as a solid.
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8' HcDC13 1.30 (6H, d), 2.23 (3H, s), 2.59 (3H, s),
3.05 (1H, m), 3.94 (3H s), 4.64 (2H, s), 7.20 (1H,

walo)o40d5388 (1H, td), 7.91 (1H, d), 8.45 (1H, deQT/SEHIB®0051

(1H, s) 5d) 2-[(3,5-Dinethyl-I-(2-pyridinyl
-1H pyrazol -4-Y)nmeth |y 1-3-[ §4S ydr oxy- 4-
nmet hyl - 2-i soxazol i di nyl | car boniyl - 5- et hyl - 7- (1- et hyl e

thyl)thieno[2 3 -dlpyridazin- 4 5 -one Prepared from

tﬁ§ﬁ%$lzg{§§tMgmpart c) follow ng the procedure of

g) to give the t|tIe conmpound as a

,%q{dDglz 113@@7? &)E§|2)3 (§ﬁ3s) %b[b'ﬂ 3 Rk 1%@,)11,&%.‘9%&’1211%24.64 (2H, s),

M20 (3B44dy, 7183 (IH) td),37 9719(1H3Hl), 8&)5 (18, 4d), 16.8p1(1M)s) 3. 97

(1 H d), 4.11 (2H, dd), 4.56 (1H d), 6.13 (1'H s),

7.18 (1 H t), 7.82 (2H n), 8.44 (1 H d) 15 Exanple
' hyl.~J - {2

ﬁﬁ@m n- 4 (5H) on e O—| ZOyPrepZ\red fromthe product

ex 9 and 2-bronopyri m dine (0.64 in
%&@aﬁ? the szs%p? )Oﬁé%ﬁ ®xfol lﬁwalgp e progpdrse aé )$,mrart g) to
%ﬁ;@tﬂgnﬂﬁ{:&rﬁg&\d%%@gﬁd on the residue was purified by

graphy over silica, eluting with ethyl

M@tESI?SZ?fM +hanol (20:1) to give the title conpound
as solid (0.032 g). WD 2004/065393 47

. @ﬁanagmoz(ﬁﬁommsns IMSH, EBR)275924, HIVRIER €315, HicDab 81 H,.8)] 3.44 (1H,

35,975, ok Sy 16T Hoa 97, o) S Shaed s tTn G areims o)
?)1|§|(4{{)1§) ggglgzlgq%gzhéE@H(&H d), 6.12 (1H b), 7.19 ‘

Example 16

2-[(3,5-Dimethyl-1-(2-pyrimidinyl)-1H-pyrazol-4-y)methyl]-3-[[(4S)-4-hydroxy-4-

methyl-2-isoxazolidinyl]carbonyl-5-methyl-7-(1-methylethylthieno[2,3.-
dlpyridazin-4(5H)-one

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/

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



10

15

20

25

5 Exanple 17 2-[(3,5-Dinethyl-1-(2-thiazolyl)-1H
pyrazol -4-yl)methyl]-3-[[(4S) - 4- hydr oxy- 4-

wWOoreaohpss323 i soxazol i di nyl | PCT/SE2004/000051

car bonyl -5-nmet hyl - 7- (1-net hyl ethyl )thieno (2, 3; dl
pyri dazin-4 (511)-one 10 CH P,fpared fromthe product
of exanple 6 (0.2229), 2-bro hi azol e (0.2229),
copper (1) iodide (0.95g) and trans
k@ h ne (0.06mnmL) m xed under nitrogen.
gﬁ§l 52,‘4:qg+ﬁi§abonate (0.222g) and dry dioxan (2nL)
vsmcgc@weqéﬁn@ 1L.5e(3H, %5, ure (BHa§)eQ éet(sﬁls)%ff eIy, rﬁfﬂém (1H, d),
After evaporation the resi due’ was purified by
3183 it &)y B ABKYHod)e#. 13 i(2H o), zeﬁmtnmgi)vﬁ 1h(1a, n»y|7 19 (1H, t), 8.77
te/ methanol (98:2) then preparative reverse
gﬁi HPLC wusing acetonitrile/aq. ammonia to give the
title conpound as a solid (0.023g). Ms (ESI) 529
[ MPFH + 20 b'HCDA 3 1.31 (6H, t), 1.51 (3H, s), 2.25
3H 2.67(3H s), 3.00 (1H m, 3.41 (111, d),
X s), 3.80 (1H, d), 3.97 (1H, d), 4.09 (2H
dd), 4. 55 (1H, d) 6.10 (1H, s), 7.06 (1H, d), 7.53

Q%g%PS ﬂm%ﬁl%-g-@%ﬁzg]

ﬂmemmxsn:wondmﬂlmmhgnswhﬂhﬁmhlemﬂaﬂvnﬂﬁmb,ear
cell proli feratl on 5 The assay for

i mul ated PBMC proliferation was
pafowmdin96 well flat-bottoned mcrotitre plates.
Conpounds were prepared as 10mM stock solutions in
di met hyl suf’floxi de. A 50-fold dilution of this was

pregar d rﬁ;RPM and

Prepared from the product of example 6 (0.222g), 2-bromothiazole (0.222g), copper (1)
iodide (0.95g) and trans diaminocyclohexane (0.06mL) mixed under nitrogen. Potassium
carbonate (0.222g) and dry dioxan (2mL) were added and the mixture heated at 110C for
3days. After evaporation the residue was purified by column chromatography over

silica, eluting with ethyl acetate/ methanol (98:2) then preparative reverse phase HPLC

using acetonitrile/aq. ammonia to give the title compound as a solid (0.023g).

-~ MS (ESI) 529 [M+H]"

§'Hepes 1.31 (6H, 1), 1.51 (3H, §), 2.25 (3H, 5), 2.67 (3H, 5), 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, s), 7.06
(1H, d), 7.53 (1H, d)
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serial dilutions were prepared fromthis solution. 1
Opl of the 50-fold diluted stock, or 10 dilutions of

WO 2004063323 added to the well to give concentr at PORSEI004/000051

the assay starting at 9.5pM and goi ng down. Into each
well was placed 1 x 105 PBMC, Qrepared from human
peri pheral blood froma singl é donor, in RPM 1640

nmedi um suppl enrented with 10% human serum 2nM
Jiharmarelegisalddt@ni cil 1 i n/ streptonyci n. Phor bol
nyristate acetate (PMA) (0.5ng/m final

concentration) and iononycin (500ng/m final 15

dohibdtidir of PN ioneng ciaddituleed puifshesal BlSod Mononuclear cell
su enmented RPM 1640 nedi um (as above) so that the

PrRRIer3M e of the assay was 0.2ml. The cells were

i ncubated at 37Cin a humdified atnosphere at 5%
carbon di oxide for 72 hours. 3H Thym dine (0.5pC) was
diid esbaf dor RMA/ibhoraycifi-stimulatedof BMIQEproH fardini voas. pefibfned in 96-

ol s Boup i Baciafite bifies FomRomisctere pepared as 10mM siock
Bél@ﬁbzﬁseihi\ﬁmgt!ﬂgl_ Ao HiAB. AOSTRRYHA Qﬁut?{nl éﬂ}ﬁis{%ﬁagﬁpéfﬁged‘fﬁ RPMI and

found to exhibit an |1 A5S0 value of |ess
Reriah dilhéonsbvsre prepsied ffenathid sdutn. 7 0ahdf the Shafldalilte8sfock, or
ctively in .the ove test.

f 8 2-..7.6 a §8resH b
S5 Goseraiet 1 e RO s e Congsatrationsyinfhy arspesiiripe at

9. 5331 @hReding Bdwih Blt6esbh WETHSEA904 PRAOSERME Bredaitd fr
Cl1_6 alkyl, C2_6 al kenyl or %&6 cycl oakyl vvh’llaé alﬁs o
bpiip peripheral binodifram egingle donos imREMI 64@miedivin tupplemented with
Egﬂ;\gglggﬁgs{é%lnng%ﬁﬁng%tl inseua?latplertxilcjzlt]ﬁr(lj/stggptgrg%ig.r PH(%)SI myristate
acetate (PMA) (0.5ng/ml final concentration) and ionomycin (500ng/ml final
concentration) were added to 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°C in a
humidified atmosphere at 5% carbon dioxide for 72 hours. *H-Thymidine (0.5uCi) 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.

The compounds of the Examples were found to exhibit an IAsp value of less than 1 x 107
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.



R2 is C1_ 6 alkyl; 15 R3 is a group CO G or S02-G where
Gis a 5- or 6-nenbered ring containing a nitrogen
WwW@r@aesgsd a second het eroat om sel ect ed from OXBROUESEANI000051
sul phur adjacent to the nitrogen, and optionally
substituted by up to 3 groupsﬂgelected from hydroxyl
and Cl -4 alkyl; 20 Qis CR5 where R5 is hydrogen,
Cl 6 alkyl or fluorine and R6 is hydrogen, OH or
fluorine, or R5 and R6 together froma =0 group, wth
t he proviso that R5 cannot Qﬁalfluorlne when R6 is OH,
R4 is a 5- to 10-nenbered nono- or bi-cyclic aromatic
ring system containing O to 4 25 heteroatons
i ndependently se| ected fromnitrogen, oxygen and
sul phut compauRd offorpalaélly  being optional |y substituted
by up to 4 groups independently sel ected from hal ogen,
Cl.4 alkyl, (poly)halo-Cl4-alkyl, Cl-4 al koxy,
(pol y) hal o- C14- al koxy, C - al kyLsul phonyl ,
(poly)halo- Cis.-al kyLsul p X0, thioxo, cyano,
hydr oxymet hyl, net hyl A, 8, - CO NR7RS,
-S02. NR7R8, or a 5- to 64nenbg arQmatic ring system
wher ei n WO 2004/ 065393 5Dl P 004A0Q0051 up to 3
ring atonms may be heteroat depen&ently sel ected
from oxygen, sul phur and 31t r ogen, and whi ch may
itself be substituted by up to 4 groups selected from
hal ogen, C1 4 al kyl, (pon)hakg;C14 al kyl, Cl4
al koxy, (poly)hal o-C14-al koxy, 4 alkylsulphonyl
T9)-hal o- Cl4-al kyl sul phonyl, oxo, thioxo, cyano,
hydroxynet hyl , 5 nmethylthio, -NR7R8, -CO NR7R8,
-SCQ NR7R8; R7 and R8 are independently hydrogen, Cl-4
Ry Cis aﬂklemz aalitei’y ot Ggebimakw which heoptivnallp geitivtcdby
gg mﬁ%fh they are attached forma 5 to 7 nenbered
6 a3l &ach pldhe ARy e@gﬂpﬁgnal cubsiiutsd &V (PRE BLmOERhalggen atoms;
acceptabl e salts and solvates thereof. 2. A conpound
gcordlng toclaim1l in which Rl is C1_6 alkyl or C3_6
&y ¢4 Grdalkyl;

Rlisa group CO-G or SO,-G where G is a 5- or 6-membered ring containing a nitrogen
atom and a second heteroatom selected from oxygen and sulphur adjacent to the

nitrogen, and optionally substituted by up to 3 groups selected from hydroxyl and Cy4
alkyl;

Q is CR’R® where R’ is hydrogen, C,. alkyl or fluorine and R° 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- to10-membered mono- or bi-cyclic aromatic ring system, containing 0 to 4
heteroatoms independently selected from nitrogen, oxygen and sulphur, the ring system
being optionally substituted by up to 4 groups independently selected from halogen, Cy.4
alkyl, (poly)halo-Cy.4-alkyl, Cy.4 alkoxy, (poly)halo-C;.4-alkoxy, C;4 alkylsulphonyl,
(poly)halo- C; 4-alkylsulphonyl, oxo, thioxo, cyano, hydroxymethyl, methylthio, -
NR7R8, -CO-NR7R8, -SOz.NR7R8, or a 5- to 6-membered aromatic ring system wherein
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15 3. A compound according to claim1 or 2 in which R2
is methyl. 4. A conpound according to any one of

W@L@unes323to 3 in which R3 is a group CO G 5. PEI/SE2004/000051

conmpound according to any one of clainms 1 to 4 in
which Qis CH2. 20 6. A conp&ind according to any one
of clains 1 to 5 in which R4 s a 5-nenbered aronatic

ring_containing two heteroatons optionally substituted
38 ¢l ring atpmismay b hetaroatpms Andepamdsutiyl selected fiomgoxtygen, sulphur and

GBI GREh By BR3Pl Bl o oo,
Cl4 Gldyk Yipalyhaloh@] p4lkylo a) mkow(g&%aﬂﬁéﬁﬁﬁlkéiy, Ci4

éﬁ?g F 004/000051 and R12 is cted from
Yisgipkgnyl, Gphpbal @@m@lkklwlpbqnyé ax0, thioX®, pembehwtioxymethyl,
NRT pt03r|ng at ons nmay
et eogoaitic}{rfg %3‘* penblen Iy serect ed from oxygen,
sulphur and nitrogen. 5 8. A conpound according to
7a| ein O0.and R1' are nmethyl. 9.. A conpound
SR APy LD GPEe. S Bofes Rt thgater wiih he

hfﬂ'd%}éﬁ ﬁtz)ﬁf to“?vlii!:ﬁ fﬁ%% éitt'aghe[d[rﬁeﬂlsﬁorrﬁ JY B Pet¥ibered saturated

i soxazol i di nyl]car

Betawocysit rifg,( 1- nethylethyl)thleno[Z 3,-d] pyridazi n-4(5H
)- 10 one, 2-[(3,5-Dinmethyl- | H pyrazol-4-yl)nmethyl]-3
-[[(4S) - 4- hydr oxy- 2- isoxazolidinyl]carbonyl]-
BndBridimhcettiCAty REEABIE 9lahl BHIGRRE theRsod] PYT i dazi n- 4(5H

)- one,
2-[ (3, 5-di nethyl -1 H pyrazol - 4- yI)methyI] 7-ethyl -3-[[(

.@;x az‘g‘ffﬁq’r %%F‘j%é%l}“%é%f}ﬂm L inwhiehiR i Cor otk at Gy @SMCI%E%I-
i n-4(511)-one, 7-Cycl oprpyl 2 [(3 5-di net hyl -

H pyrazol -4-yl ) neth 4 hydroxy 2-
Ps0 é’?mPPH@%%CP@é\IPHJéAm]H 1@'— RhiiemethyR, 3
-d] pyri dazi n- 4( 5H) - one,

4. A compound according to any one of claims 1 to 3 in whichR3 is a group CO-G.
5. A compound according to any one of claims 1 to 4 in which Q is CH,.

6. A compound according to any one of claims 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 @)

where R'” and R are independently selected from H, Ci.alkyl, or haloC;_galkyl
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| IFW'Z

7-Cycl opropyl -2-[ (3, 5-di net hyl -1 H pyrazol -4-yl ) nmet hyl ]
-5-ethyl-3-[[(4,5)-4-hydroxy- 2-

WO saagsbhs di nyl ] car bonyl PCT/SE2004/000051

]-thieno[ 2, 3-d] pyri dazi n-4(5H) - one, 20
2-[(3,5-Dinet hyl -1 H pyrazol - 4 ¥I)rrethy|] 3-[[(4S)-4-ne

thyI 2-
agol n ﬁ‘] car bonyl -methyl -7-(1-nethyl ethyl)thie
3‘S s F 9¥ gainC 145(41:1(1}’1:)@ é\ﬁ]@Cl sazlkyl(qz a5 5Djorfembmbered aromatic
lﬂ{ﬂF@yﬁ% Q!’hhe;f/’%%f l(laléy %?ﬁr‘}%]aﬁoq'ﬁl s gay be heteroatoms independently selected from
ioxpgeaz oilpldiraypd hisrgenny! | - 5- met hyl - 7- ( 2- met hyl propyl ) -t
hi eno[ 2, 3, -d] pyri dazi n-4(5H)- one, 25
2-[(3,5-Dinet hyl -1 H pyrazol - 40y1) met hyl ] - 7-et hyl - 3- [ [(
8, S niBoth® %¥eotdifB tdWhind 7 o
car bonyl] - 5- rre({ h;ﬁgtﬂ?ﬁélr%fy}%@é?gyr%n argllyn Af’@@lﬁ - one,
7- Cycl opropyl 2-[(3, 5-di net hyl -

G B LA - Pyt et

)
[ZEIEK[?S( iri)@éthjddﬂl-lp?ra%ﬁi—}))hféﬂﬁﬁ 1 ?@HMS) -4- ggdmf(yg et hyl - 7 (

dr oxyi soxazol i car
soxEohdingHewsHonylo: émthyiy?-(bmﬂ{yﬂathﬁ)thleno[z 3,-dpyridazin-4(5H)-
g J pyri di ne-3-yl et hyl ) thieno
f ’3, -d] pyri dazi n- 4(5B) - one,

H(ii@ﬁhe&ywﬂrmazomlﬁmz %Bq[(ag} h9RGRayY.] - 5- met hyl

{SPWQ ﬁ”@vﬁwﬁ fl gme}méﬁr(yrqleﬂmlpemyﬂ)zm&m[aprzgapymiaaz1m4(5ﬂ)
5&511) one, WO 2004/ 065393 52 PCT/ SE2004/ 000051
[[3,5-dimethyl- 1

QQQ PpYmathylyllH-phidzplys-sDolethdily]-bmo1-By fhs)l4-alioky-3= [ [ (4S
ey g s s foisno Orlpy ki (FD-ore,

R O e ARy P TR ot s
1)sox1azh @inmb}garbohyﬁ] 5-methy1—th1eno[2 3- d]pyndazm—4(5H) -one,

TRaSbpisy) 23 ey Otgﬂelﬁz Poeshi gfeﬂ{%t Dt A R rarony 2
{sé%lgﬁn?ﬂ&&% yrrol o a?%%%%rﬁ él %l %car ponvt]

2'W3r§ePﬁ9¢f§ll’lhlféﬂ?Mrf{zgl %yl)d]eﬁ!b’ﬂ]-ﬁé[i%l)-ﬁrﬁﬂ})l-%ne

&zyga& Hidh Qpér{%o)x% ;%ei;pgz 5B siatiiyiopold. A plpyridazin-4(5H)-one,

{335y bindiglr X pyrhzol-4- yl)methyl] 3- [H(4S5) 4-h¥droxy ethyl
et hyl - 2- soxazol i di nyl gcar ony n<1 ?jret hyl e
Sidindiatmns - tme¥i-ddaimethylpropyl)-thieno[2,3,-dlpyridazin-4(5H)-

2—[(3,5-.D1methy1—1H—pyrazol-40y1)methyl]—7 ~ethyl-3-[[(4S)-4-hydroxy-4-methyl-2-

: visoxazolidinyl]carbonyl]-5-methy1-thieno[2,3-d]pyridazin—4(5H)-one,
7-Cyclopropyl-2-[(3,S-dimethyl-lH—pyrazol-4—yl)methyl]-3-[[(4S)-4-hydroxy—4-methy1—

2-
isoxazolidinyl]carbonyl]-5-methy1—thieno[2,3-d]pyridazin—4(5H)-one,
3-[[(4S)-4-hydroxyisoxazolidinyl]carbonyl-5-methyl-7-(2-methylpropyl)—2-(IH-
pyrrolo[2,3—b]pyridine—3—ylmethyl)thieno[2,3,-d]pyridazin—4(5H)-one,
3-[[(4S)-4-Hydroxy-2-isoxazolidinyl]carbonyl]-S-methyl-7-(2—methy1propyl)-2-[(1,3,5-
trimethylpyrazol-4—y1)methyl]-thieno[2,3,-d]pyridazin—4(5H)—one,
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10 4(511)-one, 2-[(3, 5-Dinethyl- | -(2-pyrimdinyl)-1
H pyrazol -4-yl)nmethyl]-3 -[ [(4S)-4-hydroxy-4-
WOoreaohpss323 i soxazol i di nyl ] PCT/SE2004/000051

car bonyl - 5- net hyl - 7- (1- net hyl et hyl ) t hi eno
[2,3,-d]pyridazin- 4(5H) - one,

[(3 5 Dimsthyl-l-(2 t hi azol y£) - 1H- pyr azol - 4-yI ) met hy

4S) - 4- hydr oxy- 4- et hyl - 15

2 li[%;ésda%thyldhﬁ%rpméwbﬁﬁ pB‘amlt‘hyll]mvﬂlylﬂ “Trethiily3-SH(AHH-bydroxy-2-

|
A R PR A A AR 0 RRARITPRE a1 1
aAy3, oikmethytl (R A8 rillityd)- BHpgtazbS £ yijethiar- arémylgq[ms) Afydroxy-

phar maceuti cal composition conprising a conpound
Ornula (1) or a pharmaceutically acceptable salt

s S T ert A R M Z s prid fiya(g -one,
e thpleB - 65(4@);-4-h?2dmﬁg-4¥1ﬁ‘eﬂmki)@btawlﬁﬁslz@m]\;\:hét%oﬁyl}lfﬂm%ﬂ@l -2-(1H-

t tion i ch conpriSes
¥ eaﬁ?ﬁ? th?%’ﬁ’&%t‘%f %@V )é‘?ﬁ f‘%ﬁll*yo )GPT%%H)VH‘QP fective
%“[2”? el 2 TGO pBFEME £y D el S 4-hydigry -
arpyhyddeisofazelidinyigcatbanyl-9-meByl- A Ineiethyibtiofl) thienel 3)glpyatdazin-

2 Ci ng the risk of, .an airways disease (e.g. asthm
CODD) in a patlent suffering from or at risk

Qf[(3 5@1&eﬂ1&§¢%§%yn%&ﬁ?l)-qqﬂ?¥ﬂa§(ﬁ§4 ﬁ%ﬁbﬁ&zﬂtﬁ g}p{% 4-RydrB8y-4-

patient a therapéuticall ective’ anmo

awhpbdnaoxszoidinyhidagbonyl rmthyi 7-(1-methylethyl)thieno[2,3,-d]pyridazin-

Qﬁﬁbn&%eutl call y-acceptabl e salt thereof as defi ned in
one’of clains 1 to 9. W) 2004/ 065393

ECEB mﬁhﬁﬁh/yﬂ@Q@fbﬂaaﬁﬁyl):ﬂﬂ-pﬁraﬁﬂﬂﬁﬂ%ﬁeﬂl?ﬂ 3*—[\/&%18) 4-hydroxy-4-methyl-
gre aratjon of a compound of

GW@&HYII%WPB}-5mﬂﬁéﬂnﬂsmdfflykem’y&aﬁmnq[?)3 ~diporidazea-4(5H)-one
%@d ﬁi@xac&tﬂ:ﬁ%&c‘c@ﬁaﬂ sftGRgRopnd of formula (11): R

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

11. A pharmaceutical composition comprising a compound of formula (I) or a
pharmaceutically acceptable salt thereof as defined in any one of claims 1 to 9 in

association with a pharmaceutical carrier.

12." A method of effecting immunosuppression (e.g. in the treatment of allograft
rejection) which comprises administering to a patient a therapeutically effective amount
.- of a compound of formula (1) or a pharmaceutically acceptable salt thereof as defined in

" any one of claims 1 to 9.

13. A method of treating, or reducing the risk of, an airways disease (e.g. asthma or
COPD) in a patient suffering from, or at risk of, said disease, which comprises
administering to the patient a therapeutically effective amount of a compound of formula

(1) or a pharmaceutically-acceptable salt thereof as defined in any one of claims 1 to 9.
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in which RI, R2, R4 and Q are as defined in fornula
(I') or are protected derivatives thereof, wth a

w@eoopoersgd of fornmula (111): GH (111) where ET/SEA84/000051

defined in formula (1) in the presence of a coupling
agent, or (b) for conpqunds og formula (1) where R3 is
S02-G 20 reacting a conpound 3f formula (rvy: (rvy w
004/ 065393 .54 5 PCT/ SE2004/ 000051 i n which in which

. ARprocess Terrihe pyeppration ofieeemeaind of fasmvld @) which camgrikes:
and L' are |eaving groups with a conpound of fornula
(I'11) as defined above, and optionally thereafter

pr oG fer doajpoands dffointula(ly whettek is JERDVI Ng any
protecting groups formng a pharnmaceutically
acceptable salt. 15. A process according to claim 14

%ucﬁbnf,pé{&&%o %&Edrﬁﬁ&at‘#] e step of changing a group

of formul compound of formula (I) to
a different group R3 or R4 10 respectively.

O
O

RZ\N
| A\

(ID)

in which R*, R?, R* and Q are as defined in formula (I) or are protected derivatives

thereof, with a compound of formula (III):

G-H
In
where G is as defined in formula (I) in the presence of a coupling agent, or

(b) for compounds of formula (I) where R® is $0,-G:

reacting a cbmpound of formula (IV):

OO
0 Qg“,,u
RZ
D
NS hd'
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in which in which R?, R% R* and Q are as defined in formula (II) and L and L’ are
leaving groups with a compound of formula (I) as defined above,
and optionally thereafter process (a) or (b) in any order

* removing any protecting groups

e 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® or R*

respectively.



