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NOVEL COMPOUNDS

The present invention relates to éertain pyrrolo-, thieno-, furano-and pyrazolo-
[3,4-d)pyridazinones, processes for their preparation, pharmaceut_ical compositions
containing them, a process for preparing the pha_rmaceutical compqsitiohs, and methods of
treatment involving their use. _ |

In accordance with the present invention, there is provided a compound of the -

general formula

"wherein B represents a group CH or a nitrogen (N), sulfur (S) or oxygen (O) atom; D

represents a carbon (C) or nitrogen (N) atom; E represents a group CRora nitrogen (N) -

atom; when D is a carbon atom, then B is a sulfur or oxygen atom and E is a group CR’,

-and when D is a nitrogen atom, then either B is a group CH and E is 2 group CRora _

nitrogen atom, or B is a nitrogen atom and E is a group CR%; R! represents a group NR'R”’
where R’ represent a hydrogen atom or 2 G-Cs alkyl group, R’’ represents a G-Cs alkyl
group, or R’ and R*’ together with the nitrogen atom to which they are attached form a 3-to
7-membered saturated heterocyclic ring, or R' represents a C;-Cs alkyl, C,-Cs alkoxy,
C;-Cs-alkyloxyC;-Cs-alkyl, Cs-Cs-cycloalkyloxyC;-C;-alkyl, C3-Cs alkenyl, phenyl,
Cs-C; cyclOalkyl,'Cg-Cs cycloalkylmethyl or C3-C; cycloalkenyl group, each of which may
be optionally substituted by one or more halogen atoms; R® represents a methyl group, or a
C,-Cs alkyl group optionally substituted by a C;-Ce alkoxy group other than in the 1-

position; R? represents a hydrogen atom or a group X-R® or X-Ar'; X represents a group

-0O-, S(O)a, SO,NR5) or C(=O)NR®); nis 0, 1 or 2; R’ represents an optionally
substituted alkyl or alkenyl group, or, additionally, in the case where X represents -

" SO,N(R®) or C(=0)N(R®), R’ and R® together with the nitrogen atom to which they are
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attached may form an optionally substituted 3- to 7-membered heterocyclic ring; Ar
represents an optionally substituted phenyl or pyridyl group; ¢ represents a hydrogen
atom, C;-Cs alkyl or is linked to R® as defined above; R represents a group CHR’Ar? or
Ar® or, additionally, in the case where D represents a carbon atom, a group C(O)AP or
CR'(OH)Ar%; Ar represents an aryl or heteroaryl group which may be optionally
substituted; Ar’ represents an acenaphthenyl, indanyl or fluorenyl group, each of which
mhy be optionally substituted; and R’ represents a hydrogen atom or a C;-C, alkyl group;.
ora pharmaceuticaily-acceptable salt or solvate thereof. '

In the present specification, unless otherwise indicated, an alkyl or alkeny!
substituent or an alkyl moiety in an alkoxy, alkoxycai‘b’onyl, (di)alkylamino, acylamino, -
alkylsulfonamidp, alkylamido or (di)alkylsulfamoyl substituent group may be linearor
branched. Furthermore, the alkyl moieties in a dialkylamino or dialkylsulfamoyl"
substituent group may be the same or different.

R! represents a group NR'R’’ where R’ represent a hydrogen atom or a 5Cg alkyl,
preferably C;-C; alkyl, group, R’’ represents a G-C alkyl, preferably C;-C, alkyl, group, or
R’ and R’’ together with the nitrogen atom to which they are attached form a 3- to 7-
membered saturated heterocyclié ring, or R! represents a C,-Cs, preferably G;-Cs, alkyl -
group (e.g. propyl, isopropyl, butyl or isobutyl), a G-Cs alkoxy group (e.g. methoxy,

~ ethoxy, propoxy, isopropoxy, butoxy, pentoxy orhexoxy), C;-Cs-alkyloxyC;-Cs-alkyl -

(e.g. -CHz-O-CHs), C3-C5-cycl_oalkyloxyC1-C3-a1kyl_(e.g. -CH;-O-cyclopropyl, -CHz-O- -
cyclobutyl or -CHz-O-cyclopentyl), a2 G-Cg alkenyl group (e.g. propenyl orbutenyl), 2
phenyl group, a C3-C, preferably C;-Cs, cycloalky! group (e.g. cyclopropyl, cyclobutyl or
cyclopentyl), a G5-Cs cyclpalkylmethyl group (e.g- cyclopmpyhnethyl, cyclobutylmethyl or
éycloéentylmethyl), or a. Cs-C;, preferably C;-Cs, cycloalkenyl group (e.g. cyclopropenyl,

cyclobutenyl or cyclopentenyl, each of which may be optionally substituted by one or more;

. preferably one to four, e.g. one or two, halogen atoms (e.g. fluorine or chlorine). Where R

30

groups contain a double bond the first carbon atom of the R! group cannot be part of the
olefin. - : _

" R? represents a methyl group, or a C;-Cs, preferably C>-Cs, alkyl group optionally -
substituted by a C-Cs, preferably C,-C,, alkoxy group (e.g. methoxy, ethoxy, propoxy,
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isopropoxy, butoxy or isobutoxy) other than in the 1-position. - Thus, the alkoxy
substituent, if present, is attached to a carbon atorh other than the carbon atom which is
directly bonded to the ring nitrogen atom.

R? represents a hydrogen atom or a group X-R° or X-Ar'.

X represents a group -O-, S(O), where nis 0, 1 or 2 or a group SO.N(R®) or
C(=0)NR6. Preferably X represents a group -O-, S(O), where nis 0, 1 or 2, or-a group
C(=O)NR®. -

The group R’ represents an optionally substituted alkyl or alkeny] group, or,
additionally, in the case where X represents SO;N ®R®) or C=EO)NR®), R® and RS together-
with the nitrogen atom to which they are atta.ched may form an optionally substituted
3. to 7-membered heterocyclic ring. If R represents an optionally substituted alkyl group,
the alkyl group will preferably contain from 2 to 10, particularly from 2 to 6, carbon atoms

" or if R’ represents an optionally substituted alkenyl group, the alkenyl group will preferably
~ contain from 3 to 10, particularly from 3 to 6, carbon atoms. R groups cannot form

enamines or enol ethers. The alkyl or alkenyl group or heterocyclic ring may be substituted
preferably by one or more, e.g. one, two, three or four, substituents independently selected .
from amido, amino, carboxyl, cyano, hydroxyl, C;-Cs alkoxy (preferably C;-C,4 alkoxy),

' C,-Cs alkylthio (preferably C;-C alkylthio), C;-Ce alkylcarbonyl (preferably

C1-C alkylcarbonyl), Ci-Cs alkoxycarbonyl (preferably G -C; alkoxycarbonyl),

Cs-C7 cycloalkyl (preferably Gs-Ce cycloalkyl), (di) C;-Cs alkylamino (preferably -
(di)methylamino or (di)ethylamino), C;-Cs acylamino (preferably G;-C4 acylamino),
C,-Cs alkylsulfonamido (preferably C;-C, alkylsulfonamido), tetrahydrofuranyl,
dioxolanyl, imidazolyl, haloC;-Cgalkylsulfonamido and tetrazolyl. Especially preferred
substituent groups are hydroxyl, carboxyl, methoxy, methylthio, methylcarbonyl,
cyclopentyl, -NHC(O)CH;, tetrahydrofuranyl, dioxolany! and imidazoly! groups.

Ar' represents an optionally substituted phenyl or pyridyl group. The phenyl or
pyridyl group may be substituted preferably by one or more, e.g. one to four, substituents
independently selected from carboxyl, hydroxyl, G-Cs, preferably C,-C4, acylamino,
C,-Cs, preferably Ci-Ca, alkylamido, C;-Cs, preferably Ci-Ca, alkylsulfonamido and
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(dl)C|-C5, preferably C;-C4, alkylsulfamoyl. The group Ar is preferably a pyrxdyl

particularly 2-pyridyl, group.

R* represents a group CHR’Ar or Ar’ or, additionally, in the case where D
represents a carbon atom, a group C(O)Ar’ or CR(OH)Ar. R'is preferably agroup -

. CHR’AP, C(O)Ar? or CR'(OH)AZ.

R’ represents a C;-Cs alkyl group (e.g. methy! or ethyl) or, most preferably,
hydrogen atom.

Ar2 represents an aryl or heteroaryl group which may be optionally substituted. -
Examples of suitable aryl and heteroaryl groups mclude-phenyl, naphthyl, pyridyl,
quinolinyl, isoquinolinyl, naphthyridinyl, cinnolinyl, phthalazinyl, quinazolinyl,

- quinoxalinyl, thienyl, 'benzothieriyl furanyl, benzofuranyl, thiazolyl, benzothiazolyl,

indolyl, mdohzmyl pyrazolyl indazyl, imidazolyl, benzimidazolyl, umdazopyndyl
triazolyl, benzotriazolyl and triazolopyridyl.

The Ar” group may be optionally substituted by one or more, oreferably one to four,
especially one to three, substituent groups independently selected from halogen'(e.g.
fluorine, chlorine, bromine or iodine), triflaoromethyl, trifluoromethoxy, amino, cyano,
carboxyl, nitro, C;-Cs, preferably Cy-Cs, alkyl, Cy-Ce, preferably Cy-Cs, alkoxy,
(di)C,-Cs, preferably Cy-Cs, alkylamino, C-Cs, preferably C,-Cs, acylamino,

C,-Cs, preferably C,-C,, alkylsulfonamido, CONH-~(C;-Cs, preferably C;-Cyq, alkyl), and
C,-Cs, preferably C,-C,, alkoxycarbonyl. :
Ar? is preferably a phenyl, naphthyl, pyridyl, quinolinyl or imidazopyridyl group

- which may be optionally substituted by one to three substituents independently selected

from halogen, cyano, triflucromethyl and C,-Cs alkoxy (especially methoxy).

Ar® represents an acenaphthenyl, indany! or fluorenyl group, each of which may be
optionally substituted by one or more, e.g. one to four, substituent groups. The optional -
substituents may be the same as those for A%

Preferred compounds of the invention include:

2,6-Dihydro-2-methyl-4-(2-methylpropyl)-6-(1-naphthalenylmethyl)-1H-pyrrolo[3,4-
dlpyridazin-1-one,
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-2 6—Dihydro-_2-(2-methoxyethyl)_-4-(2_-methylpropyl)—6-(1-na_.phthalenyknethyl)— 1H-

pyrrolo[3,4-d]pyridazin-1-one,

2 6-D1hydro-7—[(3-hydroxypropyl)hxo]—Z-methyl—4—(2—methylpropyl) -6-(1-
naphthalenylmethyl)- 1H-pyrrolo[3,4-d]pyridazin-1-one,

4-{{2,6-Dihydro-2-methyl-4-(2-methylpropyl)-6-( l-naphthalenylmethyl)-l-oxo- 1H-
pyrrolof3,4-d]pyridazin-7-yl]thio} butanoic acid,

2,6-Dihydro-7-{(3-hydroxypropylsulfinyl}-2-methyl-4-(2-methylpropyl)-6-(1-
naphthalenylmethyl)- LH-pyrrolo[3,4-d]pyridazin-1-one, - _

2,6-Dihydro-7-[(3-hydroxypropyDsulfonyl]-2-methyl-4-(2-methylpropyl)- 6-(1-
naphthalenylmethyl)-1H-pyrrolo[3,4-d]pyridazin-1-one,

2-[1-Hydroxy-1- (1-naphlhalenyl)methyl]—S—methyl-?-(2—methybropyl)thxeno
[2,3-d]pyridazin-4(5H)-one,

. 5-Methyl-7- (2-methylpropyl)-2—(1-naphthalenylmethyl)hxeno[Z 3-d]

pyridazin-4(5H)-one,

3- [(3-Hydroxypropyl)thlo]-5-methyl-7-(2-methylpropyl)-2—(1-naphthalenylmethyl)—
thieno(2,3-d]pyridazin-4(5H)-one, '

5—Methy1—7-(2-methylpropyl)-2-(1-naphthalenylcarbonyl)hleno[z 3-d]pyndazm—
4(5H)-one,

3-{(3-Hydroxypropyl)sulfinyl]-5-methyl-7-(2-methylpropyl)-2-(1-naphthaleny}
methyl)thieno[2,3-d]pyridazin-4(SH)-one, S

4-{14, 5-D1hydro-5-methyl-?-(2-methylpropyl)-2-(1-naphthalenyhnethyl)—tl-
oxothieno[2,3-d]pyridazin-3-yl}thio}butanoic acid,

5-Methyl-7-(2-methylpropyl)-2-(1-naphthalenylmethyl)-3- (2—pyndmylthlo)h1eno[2 3- .

d]pyridazin-4(5H)-one, _ L
3-{(3-Hydroxypropyl)sulfonyl]-5-methyl-7-(2-methyipropyl)-2-(1-naphthaleny}
methyl)thieno{2,3-d}pyridazin-4(5H)-one,
2-[1-Hydroxy-1-phenylmethyl]}-5-methyl-7-(2-methylpropyl}thieno(2, 3-d]pyndazm-
4(5H)-one,
. 5-Methyl-7-(2-methyipropyl)-2-phenylmethylthieno[2,3-d]pyridazin-4(5H)-one,
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3-[(3-Hydroxypropy thio]-5-methyl-7-(2-methylpropyl)-2-phenylmethylthieno[2,3-
d]pyridazin-4(5H)-one,
3-[(3-HydroxypropyDsulfonyl}-5-methyl-7-(2-methylpropyl)-2-phenylmethythieno--
[2,3-d]pyridazin-4(5H)-one-,
*2,6-Dihydro-2-methyl-4-(2-methylpropyl)-6-phenylmethyl- 1H-pyrrolo[3.4-
d]pyridazin-1-one,
6-D1hydro-2-methyl—4~(2-methylpropyl)-6-phenylmethyl-7-(2-pyndmylth10)-lH—
pyrrolof3,4-d]pyridazin-1-one,
2,6-Dihydro-7- [(3-hydroxypropylxmo}-2-methyl-4~(2—meﬂ1ylpropyl)-6-phenylmethyl-
1H-pyrrolo[3,4-d]pyridazin-1-one, _ _
2,6-D1hydro-2-methyl-4-(2—methylpropyl)-6-(3 4,5-trimethoxyphenyl)methyl-1H-
pyrrblo[3,4—d]pyridazin—l-one,
2,6-Dihydro-2-methyl-6-(1-naphthalenyimethyl)-4-(1-methylethyl)amino-1H- -
pyrrolo{3,4-d]pyridazin-1-one,
2,6-Dihydro-2-methyl-4-(2-methylpropyl)- 6—(4-pyndmyl)methyl-lH-pyrrolo[3 4-

_ d]pyndazm—l-one,

6-(2-Chloropheny1)methyl—2 6-d1hydro-2-methyl-4—(2-methylpropyl)-1H—pyrrolo[3 4-

d]pyridazin-1-one,

6-(3 S-Dlﬂuorophenyl)methyl-z,ﬁ-dihydro-2-methyl-4—(2—methylpropyl)—lH-

pyrrolo[3 ,4-d]pyridazin-1-one,

_ 6-(2-Chloro-6-ﬂuorophenyl)methyl—2 6‘d1hydro-2-methyl-4~(2-methylpropyl)-lH-

pyrrolo[3,4-d]pyridazin-1-one, S

6-(3-Chloro-2-fluorophenyl)methyl-2,6-dihydro-2-methyl-4-(2-methylpropyl)-1H-
pyrrolo[3 ,4-d]pyridazin-1-one,

2 6—Dxhydro-z-methyl-4—(2-methylpropyl)-6—(2-qumolmylmethyl)-IH-pyrrolo [3,4-d}
pyridazin-1-one,

2 6—D1hydro-2-methyl-4»(2—methylpropyl)—6 -(2-trifluoromethyphenyl)methyl-1H-
pyrrolo[3,4-d]pyridazin-1-one,

2,6-Dihydro-6-(2-imidazo[1 Z-a]pyndmyl)methyl-Z-methyl-4~(2—methylpropyl)—1H—
pyrrolo[3,4-d]pyridazin-1-one,
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' 2-,6-Dihyd_ro—N—[3—(1-lH4'in1idazolyl)propyl]'-2_-methyl-4-(}methylp_ropyl)-.1-oxo-6-
phenylmethyl-1H-pyrrolof3,4-d]pyridazin-1-one-5-carboxamide,
_ 2,5-D_ihydro-.5-methyl-?—(2-methylpr6pyl)—2-(l-naphthalenylmethyl)—4H-
pyrazolo[3,4-d]pyridazin-4-one,
2,6-Dihydro-6-methyl-4-(2-methylpropyl)-2-(1-naphthalenylmethyl)-7H-
pyrazolo[3,4-d]pyridazin-7-one, '
" 2,5-Dihydro-3- [(3-hydoxypropyl)hio]-5-methy1-7;(2-methylpr0pyl)-2—(1- :
naphthalenylmethyl)AH—pyrazoloB 4-d]pyndazm-4-one,

2-[1-Hydroxy- -(I-naphthalenyl)methyl]-5-methyl—7-(2—methylpropylfuro[2 3-

o dlpyridazin4(SH)one,

5-Methyl-7-(2-methy1propyl)—2-(l-naphthalenyhneﬂxylfuro[Z 3—d]pyndazm-4(5H)one

2-[1-Hydroxy-1 -(3ocyanophenyl)methyl]—S—methyl-7-(2-methy1propylfuro[2 3-
d]pyndazm-4(5H)one,

2-(3~Cyanophenyl)methyl-5-methyl-7-(2—methylpropylfuro[2 3-d]pyndazm—4(5H)one,

2-(Z-Tnﬂuoromethylphenyl)me_thyl_-s-methylﬂ-(2—methylptopyl):h1eno[2,3-
dJpyridazin-4(SH)-one, )

2-[(1-Hydroxy-I-pyndm-3-yl)methyl]-s-methyl-7-(2—methy1propyl)h1eno[2 3-

| d]pyndazm-4(5H)-one hydrochloride,

5-Methyl-7-(2-methylpropyl)-2-(3-pyndmyhmthyl)thleno[2 3-d]pyndazm-4(5H)—one,

2—(2-Chloro~6-ﬂuorophenyl)methyl-S-methyl—7 (2—methylpropyl)h1eno[2 3-
d]pyndazm-4(5H)-one,

2—[(1-Hydroxy- -qumolm—3-yl)methyl]-5-methyl-7-(2—methy1propyl)hxeno[2 3-
d]pyndmn—4(5H)—one, _

S-Methyl-7-(2-methylpropyl)-z—(3-qumolmylmethyl)meno[2 3-d]pyndazm-4(5H)-one
hydrochlonde,

2~(3-Chlorophenyl)methyl-3-(2-hydroxyethoxy)-7-gnethoxymethyl)-5-
methynhieno[z,s-d]pyridazin'-z;(sﬁ)-'oné,

. 2-[(3-Chlorophenyl)methyl}-7-cyclohexyl-3-(2-hydroxyethoxy)-5-methylhienof2,3-

d]pyridazin-4(SH)-one,
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2-[(3-Chlorophenyl)methyl]-3-(2-hydroxyethoxy)-5-methyl-7-phenylthienof2,3-
d]pyridazin-4(SH)-one,

2-[(3- Chlorophenyl)methyl]-7-cyclopentyl-3-(2—hydroxyethoxy)-S-methylthxeno[Z 3-
d]pyridazin-4(SH)-one,

~ 7-Cyclopropylmethyl-3-methoxy-5-methyl-2-[(3-

trifluoromethylphenyl)methyljthieno[2,3-d]pyridazin-4(5H)-one,

7-Cyclopropylmethyl-5-methyl-3-[2-(methylthio)ethoxy]-2-[(3-
triﬂuoromethyiphenyl)methyl]thienb[Z 3-d]pyridazin-4(5H)’-one,

7-Cyclopropylmethyl-3-(2-methoxyethoxy)-5—methyl-2-[(3-tnﬂuoromethyl-

' phenyl)meﬂxyl]thleno[Z 3—d]pyndazm-4(5H)-one,

3- Cyclopentylmethoxy-7-cyclopropylmethyl-5-methyl-2-[(3-1:nﬂuoromethyl-
phenyl)methyl]thleno[z 3-d]pyndazm-4(5H)-one, '

7-Cyclopropylmethyl-5-methyl—3 (tetrahydroﬁxran-Z—ylmethoxy)-Z-[(S-
trifluoromethylphenyl)methyl]thieno[2,3-d]pyridazin-4(SH)-one, |

7—_Cyclopropylmethyl-3?(3-hydroxy-3—methyl-butoxy)—5—methyl-24[(3-triﬂuoromethy}
phenyl)methy!]thieno[2,3-d]pyridazin-4(SH)-one, - .

, -N-{3-[7-Cyclopropylmethyl-s-me__thyl-4~.0xo-2—[(3-uiﬂuofomethylphenyl)methyll-4,5-

dihydfothieno[2,3-d]pyridazin-3—yl]oxypropyl}acetamide’, : |

7-Cyclopropylmethyl-3-([1,3]dioxolan-4-ylmethoxy)-5-methyl-2-[(3-trifluoromethyl} .

- phenyl)methylJthieno[2,3-d]pyridazin-4(SH)-one, and

_ 7-Cyclopropylmethyl-5-methyl -3-(4-oxopentyl)oxy-2-[(3-trifluoromethy}
phenyl)methyljthieno(2,3-d]pyridazin-4(5H)-one.
The present invention further provides a process for the preparation of a compound
of formula () as defined above which comprises:
() when X represents S(O)a and n is 1 or 2, oxidising a compound of general formula -
R* |

N |

p—R*

Y B/ . '

Z—2

R @
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wherein R® represents $8% or S-Ar* and B, D, R, R? R RS and Ar' are as hereinbefore
defined, in the presence of an appropriate quantity of a suitable oxidising agent

(e.g. 3-chloroperoxybenzoic acid or potassium peroxymonosulfate, commercially sold
under the trade mark “OXONE”) and;en' appropria_te organic solvent (e.g. dichloromethane)
under conditions which are well known to those skilled in the art; or

(b) when X represents S(O), and n is 0, reacting a corresponding compound of formula
(D) in which E is CR3 and R3 isa hydrogen atom, with a compound of general formula (III),
R® S-S-R8 wherein the groups R® both represent R’ or Ar' as previously defined, or with a

~ compound of general formula Iv), L-S-R®, wherein L represents a leavmg group such as

an arylsulfinate group and R8 isas defined above, in the presence of lithium
diisopropylamide (LDA) at a temperature from ~78°C to ambient temperature (20°C); or

() when X represents SO,NRS), reactmg a compound of general formula

wherein L’ represents a leaving group such as a halogen atom (e.g. chiorine) and B,D,R,

R? and R* are as defined above, with a compound of general formula (VI), HNRRS,

- wherein R® and R® are as hereinbefore defined, e.g. in an aqueous solution of sodium

hydrogen carbonate or

(d) when X represents C(—O)N(R‘) reactmg a compound of general formula
0
CO,H

wherein B, D, R%, R? and R? are as hereinbefore defined with a oompound of formula 42))
as defined above, in the presence of 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide and 1-

hydroxybenzotriazole hydrate in the presence of a solvent such as dimethylformamide; or
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(6) when D is a carbon atom, E is CR?, R? is a hydrogen atom and R* is CH(OH)Ar?,

reacting a compound of general formula

wherein B, R! and R?are as hereinbefore defined, with a compound of general formula
(IX), ArZCHO where Ar® is as hereinbefore defined in the presence of hthmm
diisopropylamide at -78°C to ambnent tcmperature (20°C); or

- () when D is a carbon ator_n, EisCR?, R3 isa hydrogen atom and R* is CHR"Arz,

reducing a corresponding compound of formula (D in which R'is CR’(OH)AIZ (e.g. as
prépared in (e) above), in the presexic_e of triethylsiiane and trifluoroacetic é,cid; or

() whenD is acarbon atom, E is CR3, R? 1s a hydrogen atom and R* is C(O)Ar%,
oxidising a corresponding compound of formula (I) in which R* is CH(OH)AT” as prepared
in '(e)“ above, e.g. in the preSencE of potassium permanganate; or |

(h)_ - when D is a carbon atom, E is CR’, R is a hydrogen atom, R* is CR’(OH)Ar* and R’
isa Cl—C4 alkyl group, reacting a correspondmg compound of formula (I) in which Ris
.C(C_))Ar2 as prepared in (g) above, with a C;-C, alkylating agent, e.g. a Grignard reagent such
asa C;-Cq alkylmagnesium halide, in the presénce of a solvent, e.g. tetrahydrofuran; or
() when D is a carbon atom, E is CR?, R? is a hydrogen atom and R* is Ar’, reacting a
cdmpound of formula (VIIL) as hefeinbefbre defined, with 1-indanone, 2-indanone,
9-fluoreneone or 1-acenaphthenone; in the presence of lithium diisopropylamide and.
optidnally cerium (III) chloride at -78°C to ambient temperature (20°C), folloWed bya
reduction reaction, e.g. in the presence of triethysilane and trifluoroacetic acid; or

(5) whenDisa niirogen atom, BisCH,EisCR®andR’isa hydrogen atom, reacting a

compound of general formula
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wherein R9 isan alkyl group (e. g Ci-Cs alkyl such as methyl) and. R! and R* are as
prevxously defined, with 2 compound of general formula (XT), RzNHNHz, wherem R?is as
previously defined, in the presence of a solvent such as ethanol under reflux conditions; or
(k) whenDis éni_trogex_i atom, B is CH and E is a nitrogen atom, macﬁng a compbund of

general formula

wherein R is an alkyl group (e.g. Ci-Cs alkyl such as methyl) and R and R* are as-
previously defined, with a compound of formula (XI) as prevxously defined, in the presence
of a solvent such as ethanol under reflux conditions;

() when D is a nitrogen atom, B is a nitroge'n atom, E is CR® and R"‘_ is a hydrogen atom, -

reacting a compound of general formula

wherein R!! is an alkyl group (e.g. C;-Cs alkyl such as methyl) and R! and R* are as
previously defined, with a compound of formula (XT) as previously defined, in the presence
of a solvent such as ethanol under reflux conditions;

(m) when X is -O-, reacting a compound of general formula
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wherein B, D, R!, R? and R* are as hereinbefore defined, with a compound of general
formula (XIIIB), .Rs-L” s wherein L represents a leaving grbup such as'a hélogen atom and

R® is as defined above; or _ _ _ ' .

| (n) when D is a carbon atom, B is a sulfur or oxygen atom, R} représents OR’andR*

repreSents CH,Ar?, reacting a compound of general formula (XIIIC)
10)

 (Xmo)
wherein B’ represents asulfur or oxygen atom and R!, R® and Ar® are as hereinbefore

defined, with a compound of formula (XT) as previously defined, in the presence of a

. solvent such as ethanol under reflux conditions;

and optionally thereafter converting the compound of formula (I) to a further -
compound of formula (I) and/or forming a pharmaceutically-acceptable salt or solvate of
the compound of formula (T). _ _

Compounds of formula (V) may convéniently be prepared by reacting a compound of
formula (I) in which EisCR®andR%isa hydrogen atom, with sulfur dioxide and lithium
diisopropylamide at -78°C, followed by reaction with N-chlorosuccinimide in a solvent
(e.g. a two-phase solvent system such as water/hydrochloric acid/dichloromethane).

Compounds of formula (VII) may be readily prepared by reacting a compound of
formula (I) in which E is CR? and R® is a hydrogen atom, with carbon dioxide in the
presence of lithium diisopropylamide. __

Compounds of formula (X) may conveniently be prepared by reacting a compdund of

general formula
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wherein R' and R? are as defined above, with a compound of general férmula

CN

A
SiMe,

wherein R* is as hereinbefore defined, in the presence of silver fluoride and a suitable
solvent such as acetonitrile.
Compounds of formula (X) where R* is CHAr can alternatively be prepared from

compounds of general formula

where R and R’ are as previously defined, by reacting with a compound of formula
(XVII), APCH,L""’ where L'’ is a leaving group such as halogen and Ais as defined
above. The reaction can be carried out in the presence of a base in a suitable solvent, for
example sodium hydride/dimethylformamide (NaH/DMF), optionally in the presence of
potassium iodide (KI).

Compounds of formula (XVI) can be prepared by reacting a compound of general

formula
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in which R' and R® are as defined above, with tosylmethyl isocyanide. The reaction is
. suitably carried out in the presence of 2 base such as sodium hydride in a solvent mixture
‘'such as ether/dimethyl sulfoxide.
The preparation of compounds of formulae (XII) and (XIII) is described by the
s following reaction scheme in which R=R'® = R"", THF denotes tetrahydrofuran, DMF-

denotes dimethylformamide, Hal denotes a halogen atom and T denotes an intermediate:
Trimethyisilyldiazomethane

il R
COMR : NI‘
/ k o /N
' SiMe, _ +4- Y —H
THF (o S
0“ R '
Ri
Known in (T2
Tliterature .(XIV) .
Cs,CO,/ DMF / R*Hal
o _R
o) = . o =N, \
--R ~ N—R :
Y
(o) . N (o)
1 1
R - (X A xXH)

Compounds of formula (XIIIA) can be prepared according to the following reaction

10  scheme:
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. 2 H  1,LDA/-78 - 2 OH
- 2, oxidant
Y €90, MoOPH N )
1 /D—R ora . . ' /D--R .
N B sulfonyloxaziridine = Ny 8
R R (XIIA)
: . O
P L A,
MoOPH = O’)\‘O -+ sulfonyloxaziridine : Ar N\S// :
/=N A - | o// Sar
N\ /. PTNMe, - | |
Me,N NMe, _ _
Compounds of formula (XIIIC) can be prepared according'to the following reaction
scheme: | |
:ir!::ﬂl-;?ll OO~ _ O—Bu
peridine 0,/ R%Hal/’
_10C  _J\__-O TsOH/BuOH/reux OH :f.:to:e refho
B8
N
Af
O—Bu OH
O O~pfs O O\Rs
LIOH/ THF 1, 2eq BuLi/ THF '
7\ / MeOH 2, R'CON{Me)OMe O
B —_— 1
AF R AF
RENHNH, /
—ElQH / reflux .

Compounds of formula (I), (IV), (VD), (VIID, (IX), (XI), (X1IB), (XIV), (XV) and

(XVII) are either commercially available, are well known in the literature or may be

prepared easily using known techniques.
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Compounds of formula (I) can be c'onyetted into further éompounds of formula (T)
using standard procedures. For example, cdmpounds of formula (I) where R’ representsa -
hydroxy-substituted alkyl group, e.g. -(C}Q;OH, can be converted to compounds of
formula (I) where R’ represents a i:yano-sub_sﬁmted alkyl group, e.g. -(CH:);CN, by
reaction with methanesulfonyl chloride (MsCl) in the presence of triethylamine and
dichloromethane followed by reaction with sodium cyanide in the presence of
dimethyiformamide. The resulting compounds of formula (I) may in turn:be ‘converted into
further compounds of formula (I) where R’ represents a tetrazolyl-substituted alkyl group
by reaction with trimethyltin azide (MesSnN3) in toluene under reflux conditions. These
and other conQersions are shown by way of illustration in the following reaction scheme in

which ‘Alk’ denotes *alky!’ and "Hal’ denotes *halogen’:



WO 99/29695

o X+CH,),OH

2 X-(CH,),CN

RZ
\N \
1 D—R
N
Rl
Me,SniN,
toluene
. Nas
o N
#\N N~
I /D—n‘
Na. B
Rl

MSCUELNCHCL,

17
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X~(CH,),OMs

L
N .
| D—R
N .
R‘l
/NaN,/OMF
- ultrasound
. e X-(CH,),NH,
R
NaBH, . N .
_— | p—R
catHSCH),SH Ny g/
o S R'
~ AIkCOCI '
ELN
o AKSO,CH
X-(CH,)NHCOAIKk ELN
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It will be appreciated by those skilled in the art that in the process of the present
invention certain functional groups such as hydroxyl or amino groups in the intermediate
compounds may need to be protected by protecting groups. Thus, the final stage in the -
preparation of the compounds of formula (I) may involve the removal of one or more
protecting groups. o _

The protection'and d_eprotection of functional gro_ups_'_is described in *Protective -
Groups in Organic Chemistry’, edited by J.W.F. McOmie, Plenum Press (1973) and
*Protective Groups in Organic Synthesis’, 2nd edition, T.W. Greene and P.G.M. Wauts,
Wiley-Interscience (1991).

The compounds of formula (I) above may be converted to a pharmaceutically-

acceptable salt or solvate thereof, preferably an acid addition salt such as a hydrochloride,

| hydrobromide, phosphate, acetate, fumarate, maleate, tartrate, citrate, oxalate,

methanesulfonate or p-toluenesulfonate, or an alkali metal salt such as a sodium or

~ potassium salt.

Certain compounds of formula (I) are cipable of _existihg in stereoisomeric forms. It
will be understood that the invention encompasses all geometric and optical isomers of the

compbunds of formula (I) and mixtures thereof including racemates. Tautomers and

‘mixtures thereof also form an aspect of the present invention.

The compounds of the invention are useful because they possess pharmacological -
activity in human and non-human animals. They are therefore indicated as pharmaceuticals
for use in the (prophylactic) treatment of autoimmune, inflammatory, proliferative and
hyperproliferative diseases and immunologically-mediated diseases including rejection of
transpianted organs or tissues and Acquired Immunodeficiency Syndrome (AIDS).

Examples of these conditions are:

(1) (the respiratory tract) reversible obstructive airways diseases including asthma, such
as bronchial, allergic, intrinsic, extrinsic and dust asthma, particularly chronic or
inveterate asthma (e.g. late asthma émd airways hyper-responsiveness); bronchitis;
acute, allergic, atrophic rhinitis and chronic rhinitis including rhinitis caseosa,

hypertrophic rhinitis, thinitis purulenta, rhinitis sicca and rhinitis medicamentosa;



10 -

15

WO 99/29695 : . PCT/SE98/02191
19 '

membranous rhiniii%r-’?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,
Epidermolysis bullosa, urticaria, angiodermas, vasculitides, erythemas, cutaneous
eosinophilias, uveitis, Alopecia areata, allergic conjunctivitis and vernal -

- conjunctivitis;

(4) (gastrointestinal tract) Coeliac disease, proctitis, eosinopilic gastro-enteritis,
mastocytosis, Crohn’s disease, ulcerative colitis, food-related allergies which have

effects remote from the gut, e.g., migraine, rhinitis and eczema;

(5) (other tissues and systemic disease) muitiple sclerosis, atherosclerosis, Acquired
‘Immunodeficiency Syndrome (AIDS), lupus erythematosus, systemic lupus,
erythematosus, Hashimoto’s thyroiditis, myasthenia gravis, type I diabetes, nephrotic
syndrome, eosinophilia fascitis, hyper IgE syndrome, lepromatous leprosy, sezary
“syndrome and idiopathic thrombocytopenia pupura;

(6) (allograft rejection) acute:and chronic following, for example, transplantation of
kidney, heart, liver, lung, bone marrow, skin and cornea; and chronic graft versus

host disease.



10

15

20

WO 99/29695 ' PCT/SE98/02191
20

The compounds of the invention are also indicated for use as antinﬁcrobial agents,
and thus may be used in the treatment of diseases caused by pathogenic micro-organisms.

Accordingly, the present invention provides a compound of formula (I), or a
pharmaceutically—hcceptable salt or solvate thereof, as hereinbefore defined for use in
therapy.

In another aspect, the invention provides the use of a compound of formula (I), or a
pharmaceutically-acceptable salt or solvate thereof, as hereinbefore defined in the
manufacture of a medicament for use in therapy. |

The invention further provides a method of effecting immunosuppression which
cp_mp;ises administering a therapeutically effective amount of a compound of formula (I),
or a pharmaceutically-acceptable salt or solvate thereof, as hereinbefore defined to a
patient. ‘

The invention still further provides a method of treating, or reducing the risk of,2
reversible obstructive airways disease 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 (J), or a pharmaceutically-acceptable salt or solvate thereof, as
 hereinbefore defined.

For the above-mentioned therapeutic uses the dosage administered will, of course,

vary with the compound empioyed, the mode of administration, the treatment desired and

‘the disorder indicated.

The compounds of formula (I) and pharmaceutically-acceptable salts and solvates
thereof may be used on their own but will generally be administered in the form of a
pharmaceutical composition in which the formula (I) compound/salt/solvate (active -
ingredient) is in association with a pharmaceutically-acceptable adjuvant, diluent or carrier.
Depending on thé mode of administration, the pharmaceutical comﬁosition will preferably
comprise from 0.05 to 99 %w (per cent by weight), more preferably from 0.10 to 70 %w,
of active ingredient, and, from 1 to 99.95 %w, more preferably from 30 to 99.90 %w, of a
pharmaceutically-acceptable adjuvant, diluent or carrier, all percentages by weight being

based on total composition.
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Thus, the present invention also provides a pharmaceutical composition comprising a
compound of formula (I), or a pharmaceutically-acceptable salt or solvate thereof, as

hereinbefore defined in association with a pharmaceutically-acceptable adjuvant, diluent or

. carrier.

The invention further provides a process for the preparation.of a _'pha:mace'utical
composition of the invention which comprises mixing.a compound of formula (I), or a
pharmaceutically-acceptable salt or solvate thereof, as hereinbefore defined with a
pharmaceutically-acceptable adjuvant, diluent or carrier.

The pharmaceutical composition of the inivention may be administered toplcally
(e.g. to the lung and/or airways or to the skin) in the form of solutions, suspensions,
heptafluoroalkane aerosols and dry powder formulations; or systemically, e.g. by oral
administration in the form of tablets, capsules, syrups, powders or granules, or by

_ parenteral administration in the form of solutions or suspensions, or by subcutaneous

administration or by rectal administration in the form of suppositories or transdermally.
The present invention will be further understood from the fdllowing illustrative
examples in which, unless otherwise specified, chromatography was carried out over silica
and organic solutions were dried over magnesium suifate. The terms GC, MS, NMR,
CDCl3 and DMSO denote reSpectlvely gas chromatography, mass spectrometry, nuclear

magnetxc resonance, chloroform-d and dxmethyl sulfoxide.

Example 1

- 2,.6-Dihydro-2-methyl-4- 2-meth lpro l-6- l-na hthalen lmeth 1)-1H- olo

[3.4-dIpyridazin-1-one

a) -Methyl 6-meth l-4-oxo-2-he tenoate |
To 4-methyl-2-pentanone (25 ml) in stirred dry methanol (120 ml) at -2 °C under

nitrogen was added bromine (10.0 ml) in one portion. The temperature of the reaction
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mixture rose to about 5 °C. The reaction mixture was stirred at -2 °C for 2 hours until the
colour was discharged. Water (100 mi) was added and the mixture was stirred for 16
hours. The reaction mixture was saturated with salt and then extracted with diethyl ether.
(4 times), which was washed with aqueous sodium hydrogen carbonate solution and then
brine. Drying and evaporation gave 1-bromo-4-methyl-2-pentanone as an oil (31g),
contaminated with about 10% of the 3-bromo isomer. GC/MS (ED) 178/180 (M") -

1-Bromo-4-methyl-2-pentanone (30 g) in toluene (30 ml) was added over 5 minutes
to a stirred suspension of methyl (triphenylphosphoranylidene)acetate (112 g) in dry -
toluene (300 ml) at 90 °C. After 3 hours the thick yellow suspension was cooled and
filtered. The filtrate was treated with methyl bromoacetate (16 ml) and the mixture was - -
stirred at 90 °C for 2 hours. On cooling, a precipitate of methoxycarbonyimethyl

triphenylphosphonium bromide was filtered off and the filtrate was evaporated to an oil,

X which was chromatographed with isohexane-dichloromethane (10:1) to afford the sub-title . ..

keto ester as an 0il (10.28).

GC/MS (ED) 170 (M), 113 BP)

_ HNMR(CDClg) 50.95 (d, 6H), 2.18 (m, 1H), 2.50 (d, 2H), 3.81 (s, 3H),

6.66 (d, 1H, J=15.9 Hz), 7.06 (d, 1H, J=15.9 Hz)

b) Methyl 4-(3-me_thxl-l-oxobu!y_l_]-lH-pgr_ole-Mrbo:_&xlate
A solution of (E)-methyl 6-methyl-4-oxo-2-heptenoate (10 g) prepared as described

in a) above and (pdfa—toluenesﬁlfonyl)tneﬁxyl'iSocyanide (11.5 g) in a mixture of dry
dimethyl sulfoxide (30 ml) and diethyl ether (30 ml) was added over one hour to sodium
hydride (2.75 g of a 60% oil dispersion, 0.068 mol) stirred in dry diethyl ether (90 ml)
under nitrogen. After a further hour saturated ammonium chloride solution was addedand =
the mixture was extracted with ethyl acetate, which was washed well with water, dried, and
evaporated to a gum. The gum was chromatographed with ethyl acetate-isohexane (2:3) to
afford a solid (3.3 g) which was crystallised from ethyl acetate-cyclohexane to gtve the
sub-title ester. |

Melting point: 136 °C
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MS (+ve APCT) (M+H)" 210
'H NMR (CDCl3) : 5 0.96 (d, 6H) 2.22 (m, 1H), 2.78 (4, ZH), 3.83 (s, 3H), 7.26 (t, 1H),

7.37 (t, 1H), 8.8 (br, 1H)

¢) Methyl 4-(3-methyl-1-oxobutyl)-1-(1-naphthalenylmethyl)-1H-pyrrole-3-

carboxylate

To sodium hydride (0.42 g of a 60% oil dispersion, 0.0105 mol), freed from oil,
stirred in dry dimethyl formamide (15 ml) under nitrogen was added methyl 4-(3-methyl-1-
oxobutyl)-1H-pyrrole-3-carboxylate (2.2 g) prepared as described in b) above in portions

- over 20 minutes. 'After 10 minutes, potassium iodide (0.01 g) and (1-naphthalenyl)methyl

chloride (1.85 g) in dimethyl formamide (20 ml) were added. The mixture was stirred for 4
hours and then poured into 0.5M hydrochloric acid and extracted with ethy] acetate. The
organic layer was washed well with water and then brine, dried and evaporated to a gum, -
which was chromatographed with ethyl acetate-isohexane (1:3) to give an oil. The oil was

crystallised from cyclohexane to yield the sub-title pyrrole (i.6 g).

Melting point: 81-82 °C

MS (APCI) 350 (M+H)

'HNMR (CDCL;) : 0.94 (d, 6H), 2.2 (m, 1H), 2.76 (d, 2H), 3.79 (s, 3H), 5.50 (s, 2H),
7.17 (d, 1H, J=2.7 Hz), 7.23 (d, 1H, J=2.7 Hz), 7.25 (m, 1H), 7.46 (dd, 1H), 7.55 (m, 2H),
7.80 (m, 1H), 7.95 (m, 2H) |

d) g,ﬁ-Dihzdro-Z-meth!lul-gZ-methx' Ipropyl)-6-(1-naphthalenylmethyl)-1H-
pyrrolof3.4-dipyridazin-1-one

Methyl 4-(3-methyl-1-oxobutyl)- -(1-naphthalenylmethyl)—H{-pyrrole-3—carboxylate
(0.35g) prepared as described in c) above and methylhydrazine (0 10ml) in ethanol
(15 ml) were heated to reﬂux for 16 hours. The mixture was _poured into dilute
hydrochloric acid and extracted with ethyl acetate, which was washed with brine, dried,
and evaporated to a gum. The gum was chromatbgtaphed.\.vi'tﬁ ethyl acétate-isohexane
(1:1) to afford a solid which was recrystallised from cyclohexane to give 2,6-dihydro-2-
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methyl-4—(2-methylpr0pyl)-6-(l-naphthalenylmethyl)-lH-pyrroloB 4-dlpyridazin-1-one
(0.16 g).

Melting point: 110-112 °C

MS (APCI) 346 (M+H)" | |

'H NMR (CDCls) : 5 0.94 (d, 6H), 2.11 (m, 1H), 2.53 (d, 2H), 3.71 (s, 3H), 5.73 (s, 2H),
7.04 (d, 1H, J=2.1 Hz), 7.22 (d, 1H), 7.52 (d, 1H, J=2.1 Hz), 7.53 (m, 3H), 7.83 (m, 1H),
7.91 (m, 2H)

a)  2.6-Dihydro-4-(2-methylpropyl)-6-(1-naphthalenvimethyl)-1H-pyrrolo

[3,4£ Jpyridazin-1-one

~ Methyl 4—(3-methyl— -oxobutyl)— -(1-naphthalenylmethyl)- 1H-pyrrole—3-carboxylate
(0.35 g) prepared as described in Example 1c) above and hydrazme hydrate (0. 2ml) were
snrred in ethanol (10 ml) for 2 days. The reaction mixture was poured into water to give a
solid which was collected and recrystallised from ethyl acetate-cyclohexane to afford the

 sub-title pyrrole (0.2 g).

Melting point: 183 °C_
MS (APCI) 332 (M+H)

~ 'H{ NMR (CDCl) : 8095(d,6H) 2.1 (m, 1H), 253(d,2H),575(s,2H)

7.10 (d, 1H, J=2.1 Hz), 7.26 (m, 1H), 7.52 (d, 1H, J=2.1 Hz), 7.52 (m, 3H),
7.82 (m, 1H), 7.92 (m, 2H), 9.08 (br, 1H) -
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1H-pvrrolo[3.4 dazm-l-one )
2 6-D1hydro-4~(2-methylpropyl)—6-(l-naphthalenylmethyl)- IH-pyrrolo

_ [3,4-d]pyridazin-1-one (0.060 g) prepared in a) above was added in portions to sodium

hydride (0.020 g of a 60% oil dispersion, 0.5 mmol), freed from 011 and stirred in dry
dimethyl formatmde under nitrogen. After 0. 5 hour, bromoethyl methyl ether (0.04 ml)
was added and the reaction mixture was stxrred for 16 hours. The reaction mixture was
thea poured into 0.5M hydrochloric acid and extracted with ethyl acetate, which was
washed with brine, dried and evapoi'ated to an oil. The oil was chromatographed with
ethyl acetate-isohexane (1:1) to give 2 6-dxhydro-2-(2-methoxyethyl)-4-(2-methylpropyl)-
6-(1-naphthalenyimethyl)- 1H-pyrrolo[3 4-d]pyndazm— -one (0. 027 g).

Melting point: 96-98 °C
MS (APCI) 390 M+H)" . , _
'H NMR (CDCl;) : 8 0.94 (d, 6H), 2.11 (m, 1H), 253 (d, 2H), 3 35 (s 3H) 3. 75 (t,2H),

4.32 (t, 2H), 5.72 (s, 2H), 7.02 (d, 1H, J=2.1 Hz), 7.22 (d, 1H), 7.54 (m, 4H), 7.8_2 (m, 1H),
7.90 (m, 2H)

To 2,6-dihydro-2-methyl-4-(2-methylpropyl)-6-(1-naphthalenylmethyl)-1H-
pyrrolo[3,4-d]pyridazin-1-one (0.345 g) prepared as described in Example 1 above and
S-{3-[(1,1-dimethylethyl)dimethylsilylJoxypropyl} paratoluenethiosulfonate (0.72 g)
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J. Med. Chem,, 1995, 38, 2557) in dry tetrahydrofuran (10 mi) stirred at -78 °C under
nitrogen was added lithium diisopropylamide in tetrahydrofuran (0.39M, 5.1 ml). The

reaction mixture was allowed to warm to room temperature overnight and then saturated.

ammonium chloride solution was added. The mixture was extracted with ethyl acetate,
which was then washed with brine, dried, and evaporated to a gum. The gum was

chromatographed with ethyl acetate-isohexane (1:1) to give the tertbutyldimethylsilyl ether

" of the title compound as a solid (0.25 g), MS (APCI) 550 (M+H)+.

To a stirred suspension of ‘this solid (0.25 g) in dry acetonitrile (10 ml) was added
40% hydroﬂﬁoric acid (0.07 mI). After 16 hours, aqueous sodium hydrogen carbonate

- solution was added and the mixture was partially evaporated to leave a residue. The

residue was extracted with ethyl acetate, which was washed with brine, dried, and
evaporated to a solid. The solid was chromatographed with ethyl acetate-isohexane (3:2) to
give, after trituration with diethyl ether-isohexane, 2,6-dihydro-7-[(3-hydroxypropyDthio]-
2-methyl-4-(2-methylpropyl)-6-(1-naphthalenylmethyl)-1H-pyrrolo[3,4-d]pyridazin-1-one

(0.17 g).

Me]ting point: 152 °C

MS (APCI) 436 (M+H)" |

' NMR (CDCl;) : 50.90 (d, 6H), 1.77 (quint, 2H), 1.98-2.12 (m, 1H), 2.48 (d, 2H),
3.12 (t, 2H), 3.75 (s, 3H), 3.87-4.01 (m, 3H), 5.97 (s, 2H), 6.75 (d, 1H), 7.05 (s, 1H),
7.39 (dd, 1H), 7.53-7.61 (m, 2H), 7.85 (d, 1H), 7.89-7.95 (m, 2H)
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Tol (3—bromopropyl)-4nmethyl-2 6 7-tnoxab1cyclo[2 2.2]octane (Tetrahedron Lett.
1983, 24, 557 1)(94 g) and tnethylatmne (5 ml) in dry hexamethylphosphoranude (15ml)
was added potassium paratoluenetlnosulfonate (8 5g) and the mixture was stlrred for3
days Water was added and the resultant precipitate was filtered off and dissolved in ethyl -
acetate, which was then washed with water, dried over sodium sulfate, and evaporated to a-

res1due The res1due was triturated with dlethyl ether to afford the sub-title ester as a solid
8.0

MS (APCI) 359 (M+H)" |
'H NMR (DMSO-dg) : 8 0. 73 (s, 3H), 1 59 (m, 4H), 2.47 (s, 3H), 2.99 (t, 2H), 3.77 (s, 6H),
748(d 2H), 7.79 (d, 2H)

1-ox0-1H-pyrrolo[3.4 ridazin-7-yllthiolbutanoate

To a stirred solution of 2 6-dihydro-2—methyl-4—(2-methylpropyl)-6-(l- |
naphthalenylmethyl)- 1H-pyrrolo[3,4-d]pyridazin-1-one (0 345 g) prepared as described in
Example 1 above and S-{3-[4~methyl-2 6 7-tnoxablclo[2 2.2]octan-1 -yl]propyl}
paratoluenethmsulfonate (0.70 g) prepared in a) above i in dry tetrahydrofuran (8 mi) at
78 °C under nitrogen was added dropwise lithium diisopropylamide in tetrahydrofuran
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(0.39M, 5.1 ml). After one hour, aqueous sodium hydrogen carbonate solution was added . .
and thé mixture was extracted with ethyl acetate, which was then washed with brine, dried -
over sodium sulfate, and evaporated to a gam. The gum was immediately dissolved in
methanolic hydrogen chloride sblution and after 16 hours the solution was evaporated to . -
leave a residue. The residue was dissolved in ethyl acetate and washe& with brine, dried,
and evaporated to a gum. Chromatography with ethyl acetate-isohexane (1:3) gave the sub-
title ester as a clear oil (0.24 g). '

“MS (APCT) 478 (M+H) "

'H NMR (CDCls), salient peaks: § 3.10 (t, 2H), 3.62 (s, 3H), 3.75 (s, 3H), 5.95 (s, 2H),

7.02 (s, 1H)

_ Methyl 4-{ [2,6-dihydro-2-methyl-4—(2-methylpropyl)-6—( l-naphtllalenylmethyl)-l-
oxo-1H-pyrrolo[3 ,4-d]pyridazin-7-yl]thio } butanoate (0.24 g) prepared as described in b)
above was stirred with lithium hydroxide hydrate (0.060 g) in tetrahydrofuran-water-

methanol (3:1:1) for 3 hours. The solution was evaporated and the resulting residue was

~ partitioned between ethyl acetate and dilute hydrochloric acid. The organic layer was

washed with brine, dried, and evaporated to a solid, which was chromatographed with
ethyl acetate-isohexane to give, after crystallisation from ethyl acemte;cyclohéxane,
4-{ {2,6-dihydro-2—mthyl-4-(2-methylpropyl)-6-( 1-naphthalenyimethyl)-1-oxo-1H-
'pyrrolo[3,4—d]pyridazin—7—yl]thio}butanoic acid (0.075 g).

Melting point: 167 °C

. -MS(APCI)464(M+H)

'H NMR (CDCls) : $0.90 (d, 6H), 1.86 (m, 2H), 2.05 (m, 1H), 2.49 (m, 2H), 2.70 (t, 2H),
2.84 (t, 2H), 3.77 (s,3H),600(s,2H),680(d, 1H), 7.10 (s, 1H), 740(t, 1H),

~ 7-58 (m, 2H), 7.85-7.94 (m, 3H)



10 .

15

WO0.99/29695 PCT/SE98/02191
- 29

naphthalenyimethyvl)-1H-pyrrole[3.4 idazin-1-one (A) and 2.6-Dihydro-7-[(3-
hvdroxvpropyl)sulfonyl}-2-methyl-4-(2-methylpropyl)-6-(1-naphthalenylmethyl)-1H-

rrolo]3.4 ridazin-1-one

(A)

_ 2 6-D1hydro-7-[(3-hydroxypropyl)ttno]-2-methy]—4-(2—methylpropyl)-6-(1-
naphthalenylmethyl)— 1H-pyrrolo[3, 4-d]pyndazm-l-one (0.34 g) prepared as described in
Example 3 above was dissolved in dichloromethane (7 ml) and 3‘chloroperoxybenzmc acid
(229 mg) was added. After 4 hours sodium bicarbonate (aqueous) and sodium
metabisulfite (aqueous) were added and the mixture was extracted thrice with
dichioromethane. The combined organic extracts were washed with brine, dried, filtered
and evaporated. The residue was chromatographed eluting with ethyl acetate and then
ethyl acetate: ethanol (19:1 - 9 1) to give 2 prodﬁcts; .The more .polar product was triturated
with ether to give 2,6-Dihydro-7- [(3-hydroxypropy1)su1fmyl];2-meihy1-4-(2-inethy1propyl)-
6-(l-naphtha.lenylm:thyl);lH-pyrrolé[3,4-d]pyridazin-l-one (A) (48 mg) whilst the less
polar product was recrystallised from isohéxaneo'ethyl acetate to give 2 ,6-dihydro-7-[(3-
hydroxypropyl)sulfonyl]-2-methyl-4-(2-methylpropyl)—6-(l-naphthalenyknethyl)- 1H-
pyrrolo(3,4-d]pyridazin-1-one (B) (94 mg)

Compound A:

Melting point: 164-166 °C

MS (+ve APCI) (M+H)" 452 |

'H NMR (DMSO-dg) : 8 0.88 (3H, d), 0.89 (3H d), 1.47-1.65 (2H, m), 1.97-2.10 (1H, m),
2.53 (2H, d), 3.15-3.24 (1H, m), 3.30-3.35 (2H, m), 3.39-3.48 (1H, m), 3.60 (3H, 5),
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4.56 (1H, t), 6.30 (1H, d), 6.41 (1H, d), 6.73 (1H, d), 7.45 (1H, t), 7.57-7.65 (2H, m),
7.88 (1H, s), 7.91 (1H, d), 7.98-8.02 (1H, m), 8.11-8.14 (1H, m)

- Coinpound B:
‘Melting point: 150-151 °C

MS (+ve APCI) (M+H)" 468 |

If NMR (DMSO-dg) : § 0.92 (6H, d), 1.57-1.66 (2H, m), 2.10-2.15 (1H, m), 2.60 (2H, d),
3.30-3.36 (2H, m), 3.65 (3H, 5), 3.80-3.85 (2H, m), 4.58 (1H, 1), 6.35 (1H, d), 6.36 (2H, 5),
7.38 (1H, 1), 7.58-7.68 (2H, m), 7.86 (1H, d), 8.00 (1H, dd), 8.12 (1H, d), 8.18 (1H, 5)

a)' -(3-Meth 1-1-oxobutylthio hene-3¥carbox lic acid

L1thxum dusopropylamlde (86 mmol) in tetrahydrofuran (30 m!) was added at 0°Cto

| ~ asolution of tlnophene-3-carboxyhc acid (Sg)in tetrahydrofuran (50 ml).

Isovaleraldehyde (4.6 ml) was added as a solution in tetrahydroﬁlran (30ml) at 0 °C.

The reaction mixture was stirred at 25 °C for 3 hours and then water (100 ml) was added
and the tetrahydrofuran was removed in vacuo. The aqueous resuiue obtained was
extracted with ethyl acetate and the aqueoué phase added to potassium permanganate
(12.3 g) and warmed to 60 °C for 1.5 hours. The mixture was filtered, allowed to cool to
ambient temperature, and then acidified with dilute hydrochloric acid. The acidic aqueous

mixture was extracted with ethyl acetate and the organic extract dried and evaporated to

give the sub-title compound as an oil (5.3 g).

MS (APCI) (M-H)) 211



10

15

.2

30

' W0 99/29695 - _ PCT/SE98/02191

31
'HNMR (CDCls) - § 1.03 (6H, d), 2.37 (1H, m), 2.95 (2H, d), 7.70 (1H, d), 7.97 (1H, d)

b) 5:-Methyl-7-(2-methvlpropyDthieno[2.3-dIpvridazin-4(SH)-one

2-(3-Methyl-1-oxobutyl)thiophene-3-carboxylic acid (5.3 g) prepared in a) above was
dissolved in ethanol (30 ml) and methylhydrazine (1.5 ml) added. The resultant mixture
was heated to reflux for 10 hours. The reaction mixture was evaporated and the residue
obtained was dissolved in ethyl acetate.. The organic phase was washed twice with dilute
hydrochloric acid, twice with saturated sodium hydrogen carbonate solution and once with
brine, then dried and evaporated. Purification by chromatography eluting with iso-hexane /
ethyl acetate (2:1 to 1:1) gave the sub-title compound as an oil (3.05 g).

MS (APCD (M+H)") 223
'HNMR (CDC) : 3 1.00 (6H, d),2.05 (1H, m), 2.75 (2H, d), 3.85 (3H, 5), 7.60 (1H, d),

'7.80 (1H, d)

[2, ﬁlgxridazin-.q SH)-one

Lithium diisopfopylarhide (6.75 mmol) in tetrahydrofuran (8 ml) and _
1-naphthaldehyde (0.7 ml) in tetrahydfofuran (5 ml) were added alternately to a solution of
5-methyl-7-(2-methylpropyl)thieno[2,3-d]pyridazin-4(SH)-one (1 g) prepared in b) above
in tetrahydrofuran (20 ml) at 0 °C. After 2 hours, water (10 ml) was added, the reaction

mixture was acidified with dilute hydrochloric acid and then extracted with ethyl acetate.

The organic phase was.wash'e_d once .with dilute hydrochloric acid, twice with saturated
sodium hydrogen carbonate solution and once with brine, before being dried and
evaporated. Purification by chromatography eluting with isohexane / efhyl acetate (1:-1),
and subsequent HPLC eluting with the same gave the title compound (0.4 g).

Melting point: 165-7 °C
MS (APCI) (M+H)") 379
'] NMR (DMSO-dg) : § 0.91 (6H, d), 2.12 (1H, m), 2.57 (2H, d), 3.64 (3H, 5),
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6.77 (1H, d), 6.84 (1H, d), 7.28 (1H, s), 7.48-53 (2H, m), 7.57 (1H, t), 7.79 (1H, d),
7.92 (1H, d), 7.96 (1H, dd), 8.26 (1H, dd)

Triethylsilane (0.3 ml) was added to a solution of 2-[1-hydroxy-1-(1-
naphthalenyl)methyl]-5-methyl-7-(2-methy1prop_yl)thieno[2,3d]pyr_idazin—4(5H)-one
(0.3 g) prepared as described in Example 6 above and trifluoroacetic acid (2 ml}in.

.dichloromethane (10 ml). After 30 minutes, the reaction mixture was evaporated and the

residue remaining was dissolved in ethyl acetate. The ethyl acetate solution was washed
twice with saturated sodium hydrogen carbonate solution and once w_ith brine; and then
dried and evapofated. Pﬁriﬁcation by chrdmatography eluting with iSo«héxane / ethyl
acetate (4:1 to 2:1), and subsequent HPLC eluting with isohexane : ethyl acetéte (2:1) gave
the title compound (0.25 g).

Melting point: 103 °C -
MS (APC) (M+H)") 363

' 'H NMR (DMSO-dg) :  0.86 (6H, ), 2.04 (1H, m), 2.51 (2H, d), 3.65 3H, ),

4.81 (2H, s), 7.47 (1H, ), 7.48-7.53 (3H, m), 7.60 (1H, d), 7.89 (1H, d), 7.96 (1H, dd),
8.15 (1H, dd)
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* Prepared from 5-m'ethy1-7-(2'-methylpropyl)-2'-'( 1-naphthalenylmethyl)thieno[2,3-d]}-
pyridazin-4(5H)-one (385 mg) prepared as described in Example 7 above and S-{3-[(1,1-
dimethylethyl)dimethylsilylJoxypropyl} paratoluenethiosulfonate (600mg) (J. Med. Chem.,
1995, 38, 2557) following the method of Example 3. Yield 370 mg.

Melting point: 128-130 °C

MS (+ve APCD) (M+H)" 453 -
'H NMR (DMSO-dg) : & 0.83 (6H, d), 1.67 (2H, quin), 1.93-2.06 (1H, m), 2.46 (2H, d),
3.13 (2H, 1), 3.50 (2H, q), 3.70 (3H, 5), 4.53 (1H, 1), 4.88 (2H, 5), 7.45-7.58 (4H, m),

790 (1H, ), 7.95-8.04 2H,m)

Potassium pertﬁanganate (0.335g) and 18-crown-6 ('IOmg) were added to a solution
of 2—[1-hydroxy-l—(_l-naphthalenyl)'methyl].-s-methyl-7-(2;méihylpr0py1)hieno[2,3-
dlpyridazin-4(SH)-one (example 7, 0.40g) in dichloromethane (30ml) at room temperature.
After 1 hour, further potassium permanganate (0.30g) was added and stirring was
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continued for a further hour. The mixture was filtered, diluted with dichloromethane
(70ml), washed twice with water then with brine, then dried, filtered and evaporated. The

- residue was purified by column chromatography, eluting with ethyl acetate :isohexane -
(1:2), to nge the title compound (0.14g). This was purified further by preparative normal-

phase HPLC with gradient ethyl acetate/isohexane elution.

Melting point: 121°C
MS (+ve APCI) 377 (M+H)")

1 NMR (DMSO d6) 5 0.98 (6H, d), 2.14-2.26 (1H, m), 2.74 (2H, d), 3.70 (3H, 5),

7.60-7.65 (2H, m), 7.70 (1H, dd), 7.79 (1H, s), 7.98 (1H, dd), 8.07-8.11 (2H, m),
8.26 (1H, d). '

Example 10

| L(3-deror_:mrogzl]sulﬁnxl]-5-meth11-7-(2-methxlpropxl]-2-(l-naghthalenxl

methyl)thieno[2.3-d dazm -one

3-Chioroperoxybenzoic acid (80%, 0.055g) was added to a stirred solution of 3-{[3- -

: hydr,oxypropyl]thio}54met11yl-7-(2'-methylpropyl)'-2-(1-naphthalenyhnethyl)thie_no[2,3-

d]pyridazin-4(5H)-one (example 8, 0.14g) in dichloromethane (20ml) at room temperature.
After 20 hours, the mixture was diluted with dichloromethane (30ml), washed with
saturated sodium hydrogen c;xrbonate solution, dried, filtered and evaporated. The residue
was purified by column chromé.tography, eluting with ethyl acetate :isobexane (1:1 then
2:1), followed by.preparative normal-phase HPLC with gradient ethyl acetateisohexane

elution to give the title compound (0.05g) as a foam.

Melting point: 60-65°C
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~ MS (+ve APCI) 469 ((M+H)") .
- HNMR (DMSO dé6) 5 0.80 (3H, d), 0.82 (3H, d), 1.81-1.99 (2H, m), 2. 03-2 15 (1H, m),

2.44 (2H, d), 3.28-3.39 (2H, m), 3.58 (2H, q), 3.67 (3H, ), 4.65 (1H, t), 4.84.(1H, d),
5.80 (1H, d), 7.51-7.56 (3H, m), 7.61 (1H, d), 7.92 (1H, d), 7.95-7.99 (1H, m), 8.14-8.17
(1H, m).

Example 11
4,5-Dihydro-5-methyl-7-(2-methylpropyl)-2-(1-naphthalenvimethyl)-4-

a) 4.4.4-Trimethoxybutyl 4-methy lbenzenesulfonothnoate
A mxxture of para—toluenetluosulfomc acid potassmm salt (24 mmol), tnmethyl ..

A-bromoorthobutyrate (22 mmol) and hexamethylphosphoranude (30 ml) was stirred at -
room temperature for 48h and was then pbured into 10:1 hexane/diethyl ether (500 ml) and

- shaken vigorously. Thé mikture was washed with water (2 x 200 ml) and then brine. The

organic phase was collected and dried over MgSO, and evaporated to yield the sub-title
ester as an oil (5.3g) containing ca 7% 44 4-Tnmethoxybutyl 4-
methylbenzenesulfonodlttnoate.

'‘H NMR (CDCl;) 51. 95(2H, m), 2. 37(2H t), 2 44(3H, 8), 3. 02(2H 1), 3. 16(9H s),
7.33(2H, d), 7.80(2H, d).

b) Methyl 4;{[4,5-dihxdm-s-methxl-mz-methglgmul) -2-(1-naphthalenylmethyl)-
toxothienol23-dipyridazin-3yIithiolbutancate.

A solutxon of hthmm dusopropylannde (1.8mmol) in tetrahydrofuran (5ml) was
acided dropw1se to a solution of 5-methyl—7-(2-methylpropyl)—2-( 1-naphthalenylmethyl)-
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thieno[2,3-d}pyridazin-4(SH)-one (example 7, 0.30g) and 4,4 4-trimethoxybutyl 4-
methylbenzenesulfonothioate (0.42g) in tetrahydrofuran (15ml) at -78°C under nitrogen.
After 2 hours, the mixture was warmed to room temperature, quenched with IM
hydrochloric acid (25ml) and extracted with ethyl acetate (25ml). The organic extracts
were washed with 1M hydrochloric acid, then with sodium hydrogen carbonate solution,
then with brine, dried, filtered and evaporated. The residue was purified by column
chromatography, eluting with ethyl acetate :isohexane (1:4, 1:2, 1:1 then 1:0), to give the -
sub-title compound (0.25g) as an oil. |

MS (+ve APCI) 495 (M+H)") |

I NMR (CDCls )  0.88 (6H, d), 2.00 (2H, quin), 1.99-2.11 (1H, m), 2.4 (2H, d), 2.55
(2H, 1), 3.20 (2H, 1), 3.65 (3H, 5), 3.82 (3H, 5), 4.87 @H, 9,7 40-7.50 (4H m), 7.84
(1H, dy, 7.90 (1H, dd), 7.98 (1H, dd).

¢). 4-{[4,5-Dih dro-S-niet_h 1-7-(2-methylpropyl)-2-(1-naphthalenylmeth

A solution of lithium hydroxxde hydrate (0.035g) in water (1ml) was addedtoa

~ solution of methyl 4-{ [4,S-dlhydro-S-methyl-7—(2_-methylpropyl)-2-(l-naphthalenyhnethyl)— :

20

30

4-oxothienof2,3-d]pyridazin-3-ylJthio }butanoate (0.20g) in tet_rahydrofuran (6ml) at room
temperature. After 2 days, IM hydrochloric acxd (20tnl) was added and the mixture was
extracted with ethyl acetate (20ml). The organic extracts were washed with brine, dried,
filtered and evaporated. The residue was dissolved in efhyl acetate : isochexane (1:2) and
the precipitated solid was collected. The solid was suspended in boiling ethyl acetate
(20ml), cooled and collected to give the title compound (0.05g).

Melting point 154-156°C _

MS (+ve APCI) 481 (M+H)")

'H NMR (DMSO d6) & 0.85 (6H, d) 1.76 (2H, quin), 1.94-2.06 (1H, m), 2.38 (2H, t), 245
(2H, d), 3.11 (2H, ), 3.69 (3H, s), 4.88 (2H, 5), 7.45-7.58 (4H, m), 7.90 (1H, d), 7.97-8.01
(2H, m) 12.09 (1H, brs).
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A solution of butyl lithium in hexanes (2.5M, 0.60ml) was added to a solution of
diisopropylamine (0.16ml) in tetrahydrofuran (5ml) at 0°C under nitrogen. After 30

minutes, 4ml of the'resulting solution was added to a solution of 5-methyl-7-(2-
methylprop‘yl)—Z( 1-naphthalenylmethyl)thieno[2,3-d]pyridazin-4(5H)-one (example 7, -
0.207g) and 2,2’ -dipyridyl disulfide (0.19g) in tetrahydrofuran (15ml) at-78°C. The
mixture was warmed to room temperature, quenched with saturated aqueous ammonium
chioride solution (25ml) and extracted with ethyl acetate (50ml). - The organic extracts were
washed twice with saturated aqueous ammonium chloride solution, twice with saturated -
sodium hydrogen carbonate solution, then with brine (25ml), dried, filtered and evaporated.
The residue was purified by column chromatography, eluting with ethyl acetate :isochexane
(1:2 then 1:1), followed by recrystallisation from ethyl acetateisohexane and then .
preparative normal-phase HPLC with gradient ethyl acetate/isohexane elution to give the
title compound (0.077g) as a foam.

MS (+ve APCI) 472 (M+H)") |

\H NMR (DMSO d6) § 0.85 (6H, d), 1.97-2.08 (1H, m), 2.50 (2H, d), 3.59 3H, 5), 4.83
(2H, 5), 7.09 (1H, d), 7.14 (1H, dd), 7.35 (1H, td), 7.48-7.52 (3H, m), 7.66 (1H, td),
7.87-7.96 (3H, m), 8.38-8.40 (1H, m). |
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3-Chloroperoxybenzoic acid (80%, 0.27g) was added to a stirred solution of 3-{[3-

. hydroxypropyl]thio } S-methyl-7-(2-methylpropyl)-2-(1-naphthalenylmethyl)thieno[2,3-

d]pyridazin-4(5H)-one (example 7, 0.28g) in dichloromethane (10ml). After 24 hours, the

‘mixture was diluted with dichloromethane (40ml), washed with saturated sodium hydfogen

carbonate solution, dried, filtered and evaporated. The residue was purified by column

“chromatography, eluting with ethyl acetate : isohiexane (1:1 then 2:1 then 1:0), followed by

recrystallisation from ethyl acetate/isohexane to give the title compound (0.209g).

Melting point 160-163°C

MS (+ve APCI) 485 (M+H)") _

'H NMR (DMSO dé) 3 0.81 (6H, d), 1 87-1 99 (3H, m), 2.45 (2H, d), 3.50 (2H, q), 3.71
(3H, s), 3.96-4.05 (2H, m), 4.70 (1H, t), 5.23 (2H, s), 7.51-7.58 (4H, m), 7.94-8.02

(3H, m).

A solution of lithium diisopropylamide (13.6mmol) in tetrahydrofuran/hexane (2:1,
22ml) was added dropwise to a solution of 5-methyl-7-(2-methylpropyl)thieno{2,3-
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d]pyridazin-4(5H)-one (example 6 step b, 2.00g) in tetrahydrofuran (24ml) at -70°C under
nitrogen. Benzaldehyde (2. OOml) was added and after 15 mxnutes, the mixture was warmed
to room temperature. 1M Hydrochlonc acld (50ml) was added and the mixture was
extracted with ethyl acetate (100ml). The_ organic ex_tracts were washed twice with M
hydrochloric acid, twice with saturated sodium hydrogen carbonate solution, then with
brine, dried, filtered and evaporated. The residue was purified by column chromé,tography,
eluting with Iethyl acetate : isdhexéne (1:3 then 1:2 then 1:1), to give the title compound
(2.48g) of which 0.5g was purified by preparative normal-phase HPLC with gradient

ethanol/dichloromethane elution to gave the title compound (0.38g) as an oil.

MS (+ve APCI) 329 (M+H)") _ . _
'H NMR (DMSO d6) 8 0. 92 (6H, d), 2.06-2. 18 (lH m), 2 60 (2H, d), 3.67 (3H s), 6.11
(14, d), 6.71 (1H, d), 7.28 (lH, v, 7.36 (1H, s_), 7.39 (2H, 1), 7.49 (2H, d).

Exam ple 15 : : _
5-Methyl-7 -{Lmethxlprogxl )-Z-Ehenxhnethzlthlenol 2,3-d |pmdazm-4§ SH)-one

Triethylsilane (1.0ml) was added to a stirred solution of 2-[1-hydroxy-1-
phenYlmemyl]-5-methyl—7-(2'-methylpropyl):hieno[2,3-d]pyridazin—4(51-l)—one (example
14, 1.44g) in trifluoroacetic acid (2ml) and dichloromethane (10ml) at room temperature.
After 24 hours, saturated sodium hydrogen carbonate solution (100ml) was added and the

' mixture was extracted with ethyi acetate (100ml). The organic extracts were washed twice

with saturated sodium hydrogen carbonate solution, then with brine, and then dried,
filtered and evaporated. The residue was purified by column chromatography, eluting with

ethyl acetate : isohexane (1:4 then 1:3), to give the title compound (1.11g) as a solid.

Melting point; 97-98°C

4



10

15

- WO 99/29695 ‘PCT/SE98/02191

MS (+ve APCI) 313 (M+H)") .
'H NMR (DMSO d6) & 0.90 (6H, d), 2.04-2.16 (1H, m), 2.57 (2H, d), 3.67 (3H, 5), 4.32
(2H, s), 7.25 (1H, m), 7.30-7.40 (4H, m), 7.44 (1H,s). .

A solution of butyl lithium in-hexanes (2.5M, 1.3ml) was added to a solution of
diisopropylamine (0.45ml) in tetfahydrOfuran (6ml) at 0°C under nitrogen." After30 -

minutes, Sml of the’ resultmg solution was added to a solution of 5-methyl-7-(2-
methylpmpyl)-z-phenyhmthylthleno[2 3-d]pyndazm-4(5H)-one (example 15, 0.50g) and
S- [3-{ 1, l-dlmethylethyl)dxmethylsﬂylloxy}propyl] 4-methylbenzenesulfonothioate, (J.
Med Chem 1995, 38, 2557., 0.85g) in tetrahydrofuran (10ml) at -78°C under nitrogen.

The reaction mixture was warmed to room temperature, quenched with saturated agueous
ammonium chloride solution (25ml) and extracted with ethyl acetate (SOml). The organic
extracts were washed twice with saturated aqueous ammonium chloride solution, twice
with saturated sodium hydrogen carbonate sol_uﬁon, then with brine, dried, filfered and -
evaporated. The residue was dissolved in acetonitrile (20ml) and treated with 40%.

. hydroﬂuoric acid (1ml). After 16 hours, samrated_ sodium hydrogen carbonate solution

(50ml) was added and the mixture was extracted with ethyl acetate (50ml). The organic
extracts were washed with brine, dried, filtered and evaporated. The residue was purified
by column chromatography, eluting with ethyl acetate : isohexane (1:2 then 1:1) to give the
title compound (0.51g) as a solid. .

Melting point: 60-65°C
MS (+ve APCI) 403 (M+H)")
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'H NMR (DMSO d6) & 0.88 (6H, d), 1.57 (2H, quin), 2.08 (1H, m), 2.53 (2H, d), 3.00
(2H, t), 3.43 (2H, q), 3.70 (3H, 5), 4.44 (2H, 5), 4.48 (1H, 1), 7.22-7.34 (5H, m).

Prepared from 3- {[3-hydroxypropyl]tluo}—5—methyl-7-(2-methylpropyl)-2-
phenylmethylth1eno[2 3- d]pyndamn—4(5H)-one (Example 16 0.32g) and 3-
10 chloroperoxybenzmc acid (86%, 0.32g) in dlchloromethane (2_0ml) according to the -

procedure of example 13 to give the title compound (0.18g) as a foam.

Melfing point: 105-107°C
MS (+ve APCI) 435 (M+H)"

15 'HNMR (DMSO d6) 5 0.89 (6H, d), 1.74-1.83 (2H, m), 1.99-2.10 (1H, m), 2.57 (2H, d),
3.44 (2H, q), 3.71 (3H, 5), 3.86-3,92 (2H, m), 4.63 (1H, t), 4.75 (2H, 5), 7.28-7.38 (SH, m).

Example 18
2 6-Dih dro-2-methyl-4- 2-meth ipropyl)-6- henyimeth 1-1H- lof3.4-

20 dlpmdazm-l-on

a) 2,6-Dihydro-2-methyl-4-(2-methvipropyl)-1H- olo[3.4-d idazin-1-one
" Methyl 4-(3-methyl-1-oxobutyl)-1H-pyrrole-3-carboxylate (Example 1 step b, 0.7g)
and methylhydrazine (0.6 mi) in ethanol (20 ml) were heated under reflux for 16 hours.
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The solution was evaporated, and the residue was partitioned between ethyl acetate and
dilute hydrochloric acid. The organic phase was dried and evaporated to give 2,6-dihydro-
2-methyl-4-(2-methylpropyl)-1H-pyrrolo(3,4-d]pyridazin-1-one as a red oil (0.65g).

MS (+ve APCI) 206 (M+H)") |
"H NMR (CDCls) 8 0.97 (6H, d), 2.08-2.32 (1H, m), 2.62 (2H, m), 3.78 (3H, s), 7.24
(1H, v), 7.57 (1H, t), 11.56 (1H, br).

'b) 2.6-Dihydro-2-methyl-4-(2-methylpropyl)-6-phenyimethyl-1H-pyrrolo[3.4-

dipyridazin-1-one , _
A solution of 2,6-dihydro—_Z-methyl—4-_(2—me_thylpropy1)_-lH—pyrrolo[3,4—d]pyridazin-
1-one (0.65g) in dry _climethyl formamide (3 ml) was .added__dropwise to sodiunﬁhydride
(0.15g of 2 60% dispersion in oil) in dimethyl formamide (10. ml) .with stirring. After 20 |
minut_es bénzyl bromide (0.45 ml) and a crystal of potéssium iodid_e were added. The
mixture was stirred for 11 days and then poured into dilute hydrochloric acid, which was
extracted with ethyl acetate. The organic phase was washed with water, dried, and
evaporated to give an oil, which was ptirificd by chromatography on silica (ethyl -
acetate/isohexane 3:1) to afford, after crystallisation from cyclohexane, 2,6-dihydro-2-.
methyl-4-(2-methylpropyl)-6-phenylmethyl-1H-pyrrolo[3,4-d]pyridazin-1-one (0.3g).

Melting point: 104°C

MS (+ve APCI) 296 (M+H)+) _ o

*H NMR (CDCls)  0.95 (6H, s), 2.12 (1H, m), 2.56 (2H; d), 3.72 (3H, s), 5.27 (2H, 5),
7.08 (1H, d(J=2.1Hz)), 7.16 (2H, m), 7.37 (3H, m), 7.49 (1H, d(J=2.1Hz)).
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Butyl lithium (2.5M in hexanes, 0.32ml) was added dropwise to a stirred solution of

dnsopropylarmne (O. llml) in dry tetrahydrofuran (2ml) at 0°C, under nitrogen. The

reaction was stirred at 0°C for 30 minutes, then cooled to -78°C. To this was addeda
solution of 2,6-d1hydro—_2—methyl-4—(2-methylpropyl)-6-(l-ph_enylmethyl)—1H-pyrrolo[3,4—
d]pyridazin-1-one (Ekample 18, 0.2g) in dry te;rahydroﬁ_nén (2ml), and stirring was
cOnﬁnued for 30 minutes. A solution 6f 2,2’-dipyridyl disulfide (0.155 g) in dry
tetrahydrofuran (2ml) was added. The reaction was alldwed to warm to room temperature |
overnight, and was then quenched by the addition of saturated ammonium chloride
solution. The mixture was extracted into diefhylether, washed with brine, dried and
evaporated to give a yellbw oii. Chromatpgrafhy, eluting with dichloromethane : acetone
(4:1), followed by rei_'erse phase HPLC, with an acetonitrile : acjueous ammonijum acetate

gradient, gave the title compound (0.05 g).

Meltmg pomt 131 132°C

MS (+ve APCT) (M) 405 |

'H NMR (CDCls) §0.97 (d, GH) 2.06-2.19 (m, 1H), 2.5 (4, 2H), 3.70 (s, 3H), 5.44
(s, 2H), 6.88 (d, 1H), 6.93 (dd, lH) 7.10-7.12 (m, 2H), 7.25-7.27 (m, 4H), 7.40 (1, 1H),
8.32 (d, 1H).
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Buty] lithium (2.5M in hexanes, 0.32ml) was added dropwise to a stirred solution of
diisopropylamine (0.1 1ml) in dry tetrahydrofuran (2ml) at 0°C, under nitrogen. The

| reaction was sti'rred at 0°C for 30 minutes, then cooled to -78°C. To this solution was

added a solution of 2 6-d1hydro-2-methyl—4~(2—methy1propyl)-6-phenylmethyl -1H-
pyrrolo[3 4-d]pyndazm— -one (Example 18, 0. 2g) in dry tetrahydrofuran (2ml), and
stirring was continued for 30 minutes. A solution of S-[3-{ [(1,1-
dlmethylethyl)dlmethylsxlylloxy}propyl] 4-methylbenzenesulfonothioate, (3. Med. Chem.

1995, 38, 2557, 0.25g) in dry ten‘ghydrofuran (2ml) was added. The reaction was allowed

to warm to room temperature overnight, and was then quenched by the addition of
saturated ammonium chloride solution. The mixture was extracted into diethylether,
washed with brine, dried and evapdrated. Chl_fdmatography, elilting with ethyl acetate :
isohexane (3:7), gave a yellow oil (0.24g), MS .(APCI) 500 (M+H)".

To a stirred solution of this oil (0.24g) in methanol (2ml) was added concentrated -
hydrochloric acid (0.25ml). After 2 hours, the reaction was made alkaline by the addition
of saturated sodium hydrogen carbonate solution. The mixture was extracted into ethyl

: acetate, washed with brine, dried and ev'aporated. Chromatography, eluting with ethy!

acetate, followed by trituration with isohexane : diethylether gave the title compound
(0.105g).

Melting point: 91-92°C
MS (+ve APCI) (M+H)") 386
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'H NMR (DMSO d-6) §0.92 (d, 6H), 1.46 (quint, 2H), 2.04-2.14 (m, 1H), 2. 53 (d, 2H),
2.88 (t, 2H), 3. 30-3 37 (m, 2H), 3.55 (s, 3H) 4. 44 (t 1H), 5.52 (s, 2H), 7 11 (s, 1H), 7.14
(d, 1H), 7.25-7. 37 (m, 3H), 7.88 (s, 1H).

OMe
MeO OMe

A mixture of 2 6-d1hydro-2-methy]-4~(2-methylpropyl)—1H-pyrrolo{3 4—d}pyndazm-
1-one (Example 18 step a, 0.031g), 3,4,5-trimethoxybenzyl chloride (0.038g), and cesium
carbonate (0.090g) in dry dimethyl formamide 0.8 nﬂ) was stirred for 16 hours, and then
diluted with dilute hydrochloric acid. The mixture was extracted with _ethyl acetate, which
was washed with brine, dried, and evaporated to a solid. The solid was purified by
chromatography on silica (dichloromethane/ethanol 9:1) to give 2,6-dihydro-2-methyl-4-(2-
methylpropyl)-6-[3,4,5-trimethoxyphenyljmethyl-1H-pyrrolo[3,4-d]pyridazin-1-one
(0.033g). - |

 Melting point: 154. 5.155°
'MS (+ve APCD) 386 (")

'"H NMR (CDCls) § 0.96 (6H, d), 2.14 (1H, m), 2.56 (2H, d), 3.73 (3H, 5), 3.81 (6H, 5),
3.84 (3H, 5), 5.19 (2H, 5), 6.37 (2H, 5), 7.01 (1H, d(J=2.1Hz)), 7.50 (1H, d(J=1.8Hz)).



10

15

WO 99/29695 " PCT/SE98/02191
46

a) Diethyl 1-(1-naphthalenvimethvDpvrrole-34-dicarboxvlate

Potassium carbonate (5g) followed by 1-(chloromethyl)naphthalene (4.60g) were
added to a solution of diethyl 3,4-pyrroledicarboxylate (5.00g) in acetone (S0ml). The

mixture was stirred at room temperature for 4 days, dilute hydrochloric acid (100ml) was - = .

added and the mixture was extracted with ether (2 X 100ml). The organic extracts were

dried, filtered and evaporated to giv’é the sub-title compound as a solid (7.62g).

' NMR (CDCl; ) 5 1.31 (6H, 1), 427 (4H, q), 5.49 (2H, ), 7.21-7.28 (3H, m), 7.46
(1H, 1), 7.50-7.57 (2H, m) 7.80-7.93 (3H, m).

b) 2:3-Dihvdro-2-methyl-6-(1-naphthalenyimethyD-1H-pvrrolo[3.4-dipvridazine-
1.4(6H)-dione .

Methyl hydrazine (0.55ml) was added to a solution of diethyl 1-(1- .
naphthalenylmethyl)pyrrole-3,4-dicarboxylate (1.00g) in ethanol (10ml). The mixture was
heated at 200°C in a sealed tube for 3 days. The mixture was evaporated and the residue
was purifiéd by column chromatography, eluting with ethyl acetaté ' methanol (19:1) . The
resulting solid was suspended in ethyl acetate (25ml), heated to reflux, and allowed to cool -

to ambient temperature. The title compound (0. 105g) was collected by filtration.

MS (+ve APCT) 306 ((M+H)")
'H NMR (DMSO d6) § 3.33 (3H, s), 5.88 (2H, s), 7.32 (1H, d), 7.50-7.64 (SH m), 7.94

(1H, d), 7.99 (1H, d), 8.19 (1H, d), 10.94 (1H, s, br).
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dlpxrldazme-l-on
A suspensmn of 2,3- dxhydro-Z-methyl—&(l-naphthalenylmethyl)- 1H-pyrrolo[3 4-

- d]pyridazine-1,4(6H)-dione (0.10g) in phosphorus oxychioride (1ml) was heated at reflux

for 30 minutes and then allowed to cool. The solvent was evaporated water (25ml) was

added and the mixture was extracted with ethyl acetate (2 X 25ml). The organic extracts

| were dried, filtered and evaporated to give the sub-title compound (0.095g).

MS (+ve APCI) 324/326 (M+H)")

pyrrolof3.4-dipyridazin-1-one -

Isopropylamine (1ml) was added to a solution of 4;chloro-2,6-dihydro-2-methyl'-'6-(1-
naphthalenylmethyl)-1H-pyrrolo[3 ,4-d]pyridazine-1-one (0.09'5g) m ethanol (4ml) and the
mixture was heated in a sealed tube at 200°C for'_3 days then at 250°C for 24 hours. The
mixture was evaporated and the residue was purified by column ohromatography, eluting
with ethyl acetate followed by recrystallxsatxon from ethyl acetateﬁsohexane to give the title
compound (0 013 g)

Melting point: 221-222°C
MS (+ve APCI) 347 (M+H)")
IH NMR (DMSO dé) § 1.12 (6H, d), 3.39 (3H, s), 3.80-3.92 (1H, m), 5.86 (2H, 5), 5.98

(1H,d), 7. 34 (1H, d), 7. 40 (IH d), 7.44-7.60 (3H, m), 772 (1H, d), 7.95-8.01 (2H, m),

8.07-8.10 (1H, m).
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d]pyridazin-1-one SRR

a)  2,6-Dihydro-2-methyl-4-(2-methylpropyl)-1H olo[3.4-dlpyridazin-1-one.

| Methyl 4-(3-methyl-1-oxobutyl)- 1 H-pyrrole-3-carboxylate (Example 1, step b, 7.8g)
and methylhydrazine (6ml) were heated atreflux for 18 hours. The solvent was evaporated
and _the residue was chromatog_raphed, eluting with diehlorbmethane—ethanol (19: 1), to give

the sub—title compound as a sand coloured solid (5.2g).

* MS.(+ve APCI) (M+H)") 206

'H NMR (DMSO d-6) 5 0.91 (d, 6H), 2.05-2.18 (m, 1H), 2.54 (d,2H), 3.54 (s, 3H), 7.46
(t, 1H), 7.57 (1, 1H), 12.51 (brs, 1H). _

glpm. idazin-1-one

A mixture of 2,6-dihydro—Z-methyl-4—(2-methylpropyl)- 1H-pyrrolo[3,4-d]pyridazin- - ---
1-one (0.04g, Example 23, step a), cesium carbonate (0.2g), 4;-chloromeﬁ1y_lpyridine : T
hydrochloride (0.035g) in dimethylformamide (4.5ml) was shaken periodica]ly over-18 -
hours. The reaction was evaporated at reduced pressure, and the residue was punﬁed by .
normal phase HPLC eluting with a dichloromethane : ethanol gradient, to give the title
compound (0.024g).

Melting point: 91-93°C T

MS (+ve APCI) ((M+H)") 297

-IH NMR (CDCls) 8 0.96 (d, 6H), 2.07-2.20 (m, 1H), 2.56 (d, 2H), 3.73 (s, 3H), 5.30 , T
(s, 2H), 6.98-7.01 (m, 3H), 7.51 (d, 1H), 8.61 (d, 2H). -
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The following examples were prepared and puriﬁed following the method of Example 23
step b from 2,6-di_hydro-2—methyl-4~(2-methy1propyl)-IH—pyrrqlo[3,4—d}pyr_idazin-l-one,
' cesium carbonate and the appropriate benzyl halide. |

‘Example - . Name Melting | MS (+ve APCI) '"HNMR (CDCl) &
' point °C (M+H)")
24 6-(2-Chlorophenyly | 102-104 | 330332 | 097 (d, 6H), 2.06-2.19
' | methyl-2,6-dihydro-- I - (m, 1H), 2.56 (d, 2H),
\Z\ _ —\é  2-methyl-4-(2- L ' 372(s,3H),5.38(s,
- J | methylpropyd-18- | - 2H), 6.96 (1H, dd), 7.05 .
SR pyrrolo[3,4-d}- I (1H, d), 7.22-7.34
pyridazin-1-one | 1 - | @H, m)7.43 (1H, dd),
' o 7.49 (1H, d) |
25 6-3.5- 172-174 332 0.97 d, 6H), 2.06-2.20
A Difluorophenyl)- b : | (m, lH), 2.56 (d, 2H),
. ' . methyl-2,6-dihydro- 3.73 (s, 3H), 5.25
p/ 2-methyl-4-(2- (s, 2H), 6.60-6.68 (m,
methylpropyl)-1H- | i |2m,679 11, 7.00
pyrrolo[3,4-d}- | (d, 1H), 7.48 (d, 1H)
pyridazin-1-one |
26 6-2-Chloro-6- | 124-126 |  348/350 . | 0.96 (d, 6H), 2.072.20
Jo fluorophenyl)methyl | | | (m, 1H), 2.55 (d, 2H),
P -2,6-dihydro-2- - | 3.70 (s, 3H), 5.44
_ h methyl-4-(2- : S (s, 2H), 7.06-7.12
methylpropyl)-1H- | (m, 2H), 7.28-7.37
pyrrolo[3,4-d}- (m, 2H), 7.55 (d, 1H).
pyridazin-1-one
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Example Name Melting | MS (+ve APCD) |  'HNMR (CDCly) §
. point °C (M+H)) |
27 6-(3-Chloro-2- 124-127 348/350 0.96 (d, 6H), 2.07-2.20
- fluorophenyl)methyl (m, 1H), 2.55 (d, 2H),
< ’—\é/, -2,6-dihydro-2- 3.72 (s, 3H), 5.33
methyl-4-(2- (s, 2H), 6.95 (t, 1H),
methylpropyl)-1H- 7.04-7.11 (m, 2H), 7.41
pyrrolo[3,4-d}- (t, 1H), 7.50 (d, 1H)
pyridazin-1-one | _
2,6-Dihydro-2- | 141-143 347 0.95 (d, 6H), 2.07-2.20
methyl-4-(2- ~ | (m, 1H), 2.55 (d, 2H),
| methylpropyD-6-(2- '_ 373(s,3H), 557
= quinolinylmethyl)- (s, 2H), 7.05 (d, 1H),
1H-pyrrolo[3,4-d]- 7.14 (d, 1H), 7.55-7.63
pyridazin-1-one (m, 2H), 7.74-7.83
(m, 2H), 8.09 (d, 1H),
| | 8.13 (d, 1H)
29 2.6Dihydro-2- | 127-129 364 0.96 (d, 6H), 2.06-2.20
Jo . methyl-4-(2- (m, 1H), 2.56 (d, 2H),
PN methylpropyl)-6-(2- 3.73 (s, 3H), 5.49
6 trifluoromethyl- 1 (s, 2H), 6.85(d, 1H),
phenyl)methyl-1H- 7.02 (d, 1H), 7.42-7.52
pyrrolo(3,4-d]-

pyridazin-1-one

(m, 3H), 7.74 (d, 1H)
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Example Name Melting | MS (+ve APC) | 'HNMR (CDCl3) §
point °C (M+H)")
30 2,6-Dihydro-6-(2- | 165-166 336 0.96 (d, 6H), 2.07-2.21
imidazof1,2-a]- (m, 1H), 2.55 (d, 2H),
T }N pyridinyD)methyl-2- 3.71 (s, 3H), 543
() | memyia (s, 2H), 6.81 (¢, 1H),
= methylpropyl)-1H- 7.19 (4, 1H), 7.22
pyrrolof3.4-dl- (dd, 1H), 7.43 (s, 1H),
pyridazin-1-one 7.56-7.60 (m, 2H), 8.05
| | | (dd, 1)

henylmethyl-1H-

rrolof3.4-d

d lp!ﬁdazin-lQone-S-cafbog" lic acid.
Butyl lithium (2.5M in hexanes, 2.35ml) was added dropwise to a stirred solution of

diisopropylamine (0.85ml) in dry tetrahydrofuran (10ml) at 0°C, under nitrogen. The

reaction was stirred at 0°C for 30 minutes, then cooled to -78°C. To this was added a - -

'dazinfl-qne-s;carboxamide )

™M\

solution of 2,6-dihydro-2-methyl-45(27methylpr0pyl)—6-(l-phenyl-_n__xethyl)-lH—pyrrolo[3,4- E
d]pyridazin-1-one (1.5g, prepared as in Example 14 step b) in dry'tetrahydro_furan (10ml),

and stirring was continued for 30 minutes. This anion was then added to an excess of solid

carbon dioxide. The reaction was allowed to warm to room temperature overnight, and

was then quenched by the addition of water. The mixture was extracted into ethyl acetate,

washed with brine, dried and evaporated to give a yellow oil, which was chromatographed,
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eluting with ethyl acetate : isohexane(3:7), to give the sub-title compound as a yellow solid
(0.91g). |

Melting point: 129-130°C

MS (+ve APCI) (M+H)") 340

'H NMR (CDCls) 8 0.96 (d, 6H), 2.04-2.18 (m, 1H), 2.61 (d, 2H), 3.82 (s, 3H),.5.99 (s,
2H), 7.22-7.38 (m, 6H), 16.43 (s, 1H). - '

b)  2.6-Dihvdro-2-methyl-4-(2-methyipropyl)-6-phenylmethyl-1H-pvrrolof3.4-

A mixture of 2,6-Dihydro-2-methyl-4-(2-methylpropyl)-6-phenylmethyl-1H- -
pyrrolo[3,4-d]pyridazin-1-one-5-carboxylic acid (0.04g), hydroxybenzotriazole (0.5ml,
0.49M in dimethylformamide), 1-(3-dimethylaminopropyl)-3-cthylcarbodiimide =
hydrochloride (0.5ml, 0.47M in dimethylfonna_mida_:) and N{3—aminopropyl)imidazole
(0.03g) in dimethylformamide (3ml) were Shaken'péﬁodically over 48 hours. The solvent
was evaporated, and the residue was chrbmatographed, eluting with dichloromethane :
ethanol (19:1) to give the title compound (0.011g).

MS (+ve APCI) ((M+H)") 447
'H NMR (CDCls) 5 0.98 (d, 6H), 2.12-2.20 (m, 3H), 2.62 (d, ZH).’ 3.40 (g, 2H), 3.82 (s,
3H), 4.15 (q, 2H), 6.05 (s, 2H), 7.10 (d, 2H), 7.20 (s, 1H), 7.30-7.40 (m, 5H), 8.61 (s, 1H),

- 11.81 (¢, 1H).




10

15

20

WO 99/29695 PCT/SE98/02191
' 53

n-Butyl lithium (2.5M in hexanes, 2.5 ml) was added dropwise over 40 minutes
with stirring to fresh ethyl propiolate (6.0 ml) in dry tetrahydrofuran (75 ml) under

- nitrogen, with the temperature being maintained below -68° by external cooling.  After 30

minutes, 'isovaleraldehyde (6.5 ml) in dry tetrahydrofuran (15 ml) was added over 15 -
minutes with the temperature maintained below -69°. After one hour, trimethylsilyl
chloridé-(lo ml) was added and the reaction .w.as allowed to warm to room temperature.
Water was added and the mixture was extracted with ethyl acetate, which was washed with
brine, dried, and evaporated to give ethyl 4-hydroxy-6-methyl-2-heptynoate as an oil
(9.5g).

GC/MS (after BSTMA) EL: 241(M-15)

b) Ethyl 6-methyl-4-oxo-2-heptynoate

Jones’ reagent (from chromium trioxide, 4g) was added dropwise with stifring to

ethyl 4-hydroxy-6-methyl-2-heptynoate (9.5g) in acetone (30 ml) in an ice bath, with the

temperature being maintained at about 10°. After 0.5 hour the reaction was diluted with
water (300 ml) and extracted with diethyl ether thrice. The organic phase was washed with
brine, dried, and evaporated to give ethyl 6-methyl-4-oxo-2-heptynoate as an oil (7.0g).

GC/MS EL 167 (M-15)

'H NMR (CDCls) 8 0.97 (6H, d), 1.30 (3H, t), 2.20 (1H, m), 2.51 (2H, d), 4.30 (2H, q).
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¢) Ethyl 5-(3-methyl-1-oxobutyl)-1H-pyrazole-4-carboxylate. and ethyl 4-(3-
methyl-1-oxobutyl)-1H-pyrazole-5-carboxylate

(Trimethylsilyl)diazomethane (2.0M in hexanes, 25 ml) was added slowly with
stirring under nitrogen to ethyl 6-methyl-4-oxo0-2-heptynoate (7.0g) in dry tetrahydrofuran
(20 ml) in a cold water bath. After 16 hours the reaction was evaporated to an oil, which
was subjected to chromatography on silica (ethyl acetatefisohexane 1:2) to give the first
eluted product, ethyl 5-(3-methyl-1-oxobutyl)-1H-pyrazole-4-carboxylate (2.33g).

- Melting point: 105-107°C .

MS (+ve APCI) 225 (M+H)Y)

TH NMR (CDCls) 8 0.99 (6H, d), 1.38 (3H, t), 2.25 (1H, m), 3.07 (2H, d), 4.35 (2H.9),
8.12 (1H, s), 11.5 (1H,br). '

The second eluted product was ethyl 4-(3-methyl- 1-oxobutyl)-1H-pyrazole-5-carboxylate

(1.229).

Melting point: 61-62°C

MS (+ve APCI) 226 (M+H)+)

' NMR (CDCls) 5 0.98 (6H, d), 1.42 (3H, t), 2.23 (1H, m), 2.79 (2H, d), 4.46 (2H.9),
'8.09 (1H, 5), 12.55 (1H, br).

'd) Ethyl 3-(3-methyl-l-oxobugl)-l-§l-‘nanhthalenxlmethxl}-1H-pmz_ole-4-

carboxylate

Ethyl 5-(3-methyl-1-oxobutyl)- 1H-pyrazole-4-carboxylate (0.75g), 1-
naphthalenemethy] chloride (0.6g), and cesium carbonate (1.25g) in dry dimethyl
formamide (15 ml) were stirred under nitrogen for 24 hours, and then dilute hydrochloric
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acid was added. The mixture was extracted with ethyl acetate, which was washed with

brine, dried, and evaporated to give the sub-title compound as a gum.

MS AP+ve 365 (M+1)

'H NMR (CDCls) & 0.98 (6H, d), 1.26 (3H, 1), 2.21-2.37 (1H, m), 2.92 (2H, d), 421
(2H, q), 5.77 (2H, 5), 7.39-7.57 (2H; m), 7.50 (1H, d), 7.61 (1H, s), 7.80-7.95 (2H, m),
7.95 (1H, d). ' §

e) -Dihydre-5-methyl-7-
pyrazolo[3.4-d lpyridazin-4-one

Ethyl 3—(3-methylél-0xobljtyl)—1-(l-naphtha]enylmethyl)— 1H-pyrazole-4-carboxylate

(1.8g) and methylhydrazine (0.6 ml) in ethanol (20 ml) were heated under reflux for 16

hours. The solution was cooled and evaporated to a solid, which was purified by
chromatography oa silica (ethyl acetate : isohexane 2:3) followed by crystallisation from
ethyl acetate/cyclohexane to give 2,5-dihydro-5-methyl-7-(2-methylpropyl)-2-(1- -

naphthale'nylmethyl)-4H-pyrazblo[3 ,4-d]pyridazin-4-one (0.43g).

Melting point 166-167°

'MS (+ve APCI) 347 (M+H)")

'H NMR (CDCl) & 1.02 (6H, d), 2.38 (1H, m), 2.82 (2H, d), 3.71 (3H, 5), 5.97 2H, 5),
7.35-7.50 (4H, m), 7.86 (1H, 5), 7.86 (1H, d), 7.91 (1H, d), 7.93 (1H, d).
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Example 33 . _
2 6-Dihvdro-6-methyl-4-(2-methylpropyl)-2-(1-naphthalenvimethyl)-7H-pyrazolof3.4-

d]pyridazin-7-one

carboxylate
Ethyl 4-(3-methyl-1-oxobutyl)-1H-pyrazole-5-carboxylate (Example 32, step c;

0.62g), -naphthalenylmethyl chloride (0.53g), and cesium carbonate (1.1g) were stitred in

dry dimethylformamide (8 mi) for 48 hours, and then dilute hydrochloric acid was added.
The mixture was extracted with eth)"l acetate, which was washed with brine, dried, and
evaporated to give ethyl 4-(3—mcthyl—1-oxobutyl)—1-(l-ﬂaphthalenylme‘thyl}1H—pyrazole-3-
carboxylate as a gum. (0.15g) | '

MS (+ve APCI) 365 (M+H)")
'H NMR (CDCls) 5 0.87 (6H, d), 1.43 (3H, t), 2.12 (1H, m), 2.66 (2H d), 4.47 (2H, )R

5.80 (2H, s), 7.50 (1H, s), 7.4-7.6 (4H, m), 7.8-7.9 (3H, m)

b) 2,6-Dih1dro-6-methxl-4-(2-methx_lpropxl1-2-(1-naphthalemlmethxl)-7ﬂ-
olo[3,4-d]pyridazin-7-one _ _
A mixture of ethyl 4-(3-methyl-1-oxobutyl)-1-(1-naphthalenylmethyl)- 1H-pyrazole- -

* 3-carboxylate (0.15g) and nethylhydrazine (0.1ml) in ethanol (2ml) was heated at reflux

for 18 hours. The reaction was diluted with water and then extracted into ethyl acetate.
The organic phase was washed with brine, dried, filtered and evaporated. The residue was

chromatographed, eluting with dichioromethane : ethanol (19:1), to give the title

compound (0.08g).

* Melting point 163-164°C
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MS (+ve APCI) ((M+H)") 347 o
'H NMR (CDCIls) 6 0.85 (d, 6H), 1.89-2. 03 (m, 1H), 2.44 (d, 2H), 3.80 (s, 3H), 6.03
(s, 2H), 7.46-7.55 (m, 5H), 7.90-7.96 (m, 3H).

naphthalenylmethy! -4H- azolo[3.4-d ”ridazin-4'-one

%}9

Lrthxum dusopropylarmde © 4M in tetrahydrofuran 2.0 ml) was added slowly toa
solution of 2 5-drhydro-S-meﬂ1yl—7—(2-methylprOpyl)-Z-(1-naphthalenylmethyl)—4H—
pyrazolo[3 ,4-d)pyridazin-4-one (0. l7g) and S-[3-{ (1, l-dxmethylethyl)-
dnnethylsﬂy‘l]oxy }propyl] 4-methylbenzenesulfonotlnoate (J. Med. Chem. 1995, 38,

2557., 0. 34g) in dry tetrahydrofuran (7 ml) stlrred at -78° under mtrogen After 3 bours
saturated sodmm hydrogen carbonate solutlon was added, and the nnxture was allowed to
warm to ambient temperature and then extracted with ethyl acetate. ‘The organic phase was
washed with brine, dned, and evapqrated to an oil (0.4g). The oil was dissolved in

“acetonitrile (7 ml) and treated with hydrofluoric acid (40%, 0.4 ml). After 16 hours an

excess of sodium hydrogen carbonate solution was added, and the mixture was extracted
with ethyl acetate, which was then washed with brine, dried, and evaporated. The residue
was punﬁed by chromatography on silica (ethyl acetate : 1sohexane 2: l) to glve a solxd
whlch was crystallised from cyclohexane/ethyl acetate to afford 2 S-dxhydro-3-[(3-
hydoxypropyl)tlno]-5-methy1-7-(2-methylpropyl)—2-(1-naphthalenylmethyl)—4H—
pyrazolo[3,4-d]pyridazin-4-one (0.135g).

Melting point 141-142°C

MS (+ve APCI) 437 (M+H)")
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'H NMR (CDCls) 8 0.97 (6H, d), 1.76 (2H, quint), 2.30 (1H, m), 2.76 (2H,-d), 3.27 (2H, t),
3.43 (1H, t), 3.76 (3H, s), 3.80 (2H, q), 6.18 (2H, s), 6.88 (1H, d), 7.3-7.6 (3H, m), 7.81
(1H, d), 7.90 (1H, d), 8.27 (1H, d). |

a) 2-(1-Hydroxy-3-methylbu furan-3-carbo lic acid _
3-Furoic acld (2 85g) was dlssolved in tetrahydrofuran (50ml) and cooled to -78°C

A solutlon of hthxum dnsopropylarmde (56mmol) in tetrahydrofuran (100ml) was added
dropwise and the mixture was stirred for 15 minutes. A solution of 3-methylbutanal

_(3 Oml) in tetrahydrofuran (15ml) was added dropwise. The reactxon mrxture was stirred at
-78°C for 1h and then allowed to warm to ambient temperature The mixture was poured

into water, the aqueous phase was ac1d1ﬁed with 2M hydrochloric acid and the rmxture was

_ extracted twice with ethyl acetate The organic phases were washed thh brme, dried,

filtered and evaporated Chromatography, elutmg with dlchloromethane ethyl acetate :
acetic acxd (160:40:1), gave the sub-title compound (2. 75g)

MS (-ve APCI) 197 ((M—H)') : _
'H NMR (CDCls) 80.96 (6H m) 1. 62-1 .89 (3H, m), 5.12 (1H, dd), 6. 73 (1H, d) 732
(1H, d)

b) Trimethylsilylmethvl 2-(1-hvdroxy-3-methyibutyDfuran-3-carboxylate
2-(1-Hydroxy-3-methylbutyl)furan-3-carboxylic acid (800mg) was dissolved in

dichloromethane (30ml) and a solution of trimethysilyldiazomethane (2M in hexane,

2.1ml) was added. The mixture was stirred for 20h, then diluted with dichloromethane and
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washed twice with hydrochloric acid. The _or_ga'nic phase was washed with brine, then
dried, filtered and evaporated. Chromatography, eluﬁng with diethylether : isohexane
(1:1), gave the sub-title compound (435mg). | o

MS (+ve APCI) 267 (M-Me)") _
'H NMR (CDCl5) §0.12 (9H, s), 0.95 (6H, dd), 1.60-1.88 (3H, m) 3 96 (2H s), 437
(1H, d), 5.01 (1H, m), 6._64 (1H, d), 7.26 (1H, d),.

Dnnethylsulfoxlde (125p.l) was dxssolved in dlchloromethane (10ml) and cooled to -

| -78°C. Oxalyl chloride (80pl) was added dropwise and the mixture was stirred for 15

minutes. Tnmethylsﬂylmethy_l 2-(1-hydroxy-3-methylbutyl)furan-3-carboxylate (200mg)'
in dichloromethane (lOml_) was added and the mixture was stirred for 20 minutes.
Triethylamine (0.49ml) was added. The mixture was stirred for 20 minutes, and then
allowed to warm to ambient temperature. _The mixture was poured onto .w_ater and then
extracted thrice with ethyl acetate. The organic .phases were comblned, ‘washed with brine,
dried, filtered and evaporated to give the sub-title compound (170mg).

MS (+ve APCI) 283 (M+H)") |

d) 5-Methyl-7-(2-meth furol; -d ridazin-4(SH)-one

Tnmethylsllylmethyl 2-(3—methyl— -oxobutyl)ﬁlran-B-carboxylate (l70mg) and
methyl hydrazine (40p1) were combmed in xylene (lOml) and the mixture was heated
under reflux for 5 hours. The mixture was allowed to cool to amblent temperature, poured
onto water and then extracted twice with ethyl acetate. The combined organic phases were

washed with brine, dried, filtered and evaporated. Chromatography, elutmg with isohexane

: ethyl acetate (3:2), gave the sub-title compound (49mg). -

MS (+ve APCI) 207 ((M+H)")
'H NMR (CDCls) 5 0.98 (6H, ), 2.12-2.26 (1H, d), 2.73 (2H, d), 3.84 (3H, 5), 7.05
(1H, d), 7.65 (1H, ).
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dlpyridazin-4(SH)-one

5-Methyl-7-(2-methylpropyl)furo{2,3-dpyridazin-4(5H)-one (105mg) was dissolved
in tetrahydrofuran (Sml) and cooled to -78°C. Lithium diisopropylamide in tetrahydrofuran
(1M, 0.56ml) was added to the solution and the mixture was stirred for 30 minutes. 1-
Naphthaldehyde (80y1) was added and the reaction was stirred for 30 minutes, and then
allowed to warm to ambient temperature. The mixture was poured onto water and |
extracted thrice with ethyl acetate. The combined organic phases were washed with brine,

dried, ﬁltered and evaporated. Chromatography, elutmg with isohexane : ethyl acetate

(1:1), gave the title compound (SOmg)

Melting point 110-112°C

MS (+ve APCI) 363 (M+H)) |
'H NMR (CDCls) 8 0.91 (6H, dd), 2.04-2.18 (1H, m), 2.67 (ZH d), 2.81 (1H, d), 3.79
(3H, 5), 6.66 (1H, d), 6. 73,(1H 5), 7.48-7.53 (3H m), 7.65 (1H, d), 7.87-7.91 (2H, m),

8.04-8.06 (1H, m)

Example 36
5-Methyl-7-(2-methylpro l-2- l-na hthalenyimethyfuro[2.3-d idazin-4

2-[1-Hydroxy-_l-(l-naphthalenyl)meﬂlyl]-5-methyl-7-(2—methylpropylf_uro[2,3-
d]pyridazin-4(SH)one (68mg) was dissolved in dichloromethane (3ml). Trifluoroacetic
acid (1ml) and triethylsilane (1ml) were added and the mixture was stirred for 24 hours.

_The mixture was poured onto 2M sodium hydroxide solution and was then extracted twice

with ethyl acetate. The combined organic phases were washed with brine, dried, filtered -
and evaporated. Chromatography, eluting with isohexane : ethyl acetate (1:1), gave the
title compound (52mg).
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Melting point 73-75°C

MS (+ve APCI) 347 (M+H)") .

'H NMR (CDCl3) § 0.94 (6H, d), 2.08-2.22 (lH, m), 2.69 (2H, d), 3.79 (3H, s), 4.56
(2H, s), 6.50 (1H, s), 7.37-7.53 (4H, m), 7.81-7.99 (3H, m).

Prepared from S-methyl-7-_(2—methylpropyl_)‘u_ro[2_,3—dpyridaz_in-4(51-l)-¢one (example

- 35 step d) and 3-cyanobenzaldehyde following_ the method of Example 35 step e.

Melting point: 106-108°C

MS (+ve APCI) 338 (M+H)") : S
'H NMR (CDCl;) § 0.93 (6H, d), 2. 04-2 18 (lH m), 2 67 (2H, d), 3.30 (lH d), 3.81
(3H, s), 6.00 (1H, d), 6.81 (1H, s), 7.52 (1H, t), 7.67 (2H, m), 7.81 (1H, 5).

Example 38
2-(3- nophen meth l-S-meth 1-7- 2-meth lpropyl ro) 2,.3-d dazin-4_ one

Prepared from 2-[1-hydroxy-1-(3-cyanophenyl)methyl}-5-methyl-7-(2-
methylpropyl)furo2,3-d]pyridazin-4(SH)one following the method of Example 36.

Melting point: 76-78°C
MS (+ve APCI) 322 (M+H)")
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'H NMR (CDCl) § 0.95 (6H, d), 2.13 (1H, m), 3.68 (2H, d), 3.82 (3H, s), 4.17 (2H, s),
6.68 (1H, s), 7.44-7.52 (2H, m), 7.58-7.60 (2H, m).

Example 39
2;12-Triﬂuoromethxlghenxl)methzl-s-methxlﬂ -(2-methylpropyl)thieno[2,3-
d]pyridazin-4(SH)-one

A solution of lithium diisopropylamide (11.3mmol) in tetrahydrofuranlhexane (2:1,
16ml) was added dropwise to a solution of 5-methyl-7-(2-methylpropyl)thieno[2,3-

| d]pyndazm—4(5H)—one (Example 6 step b, 1 00g) in tetrahydrofuran (20ml) at -78°C under
“nitrogen. After 5 mmutes, 2—tnﬂuoromethylbenzaldehyde (1.57g) was added. The mixture

was stirred at -78°C for 3 hours, then saturated sodmm hydrogen carbonate solution (50ml)

~ was added, and the mixture was warmed to room temperature and extracted with ethyl
_ _' acetate (SOml) The orgamc extracts were washed twnce with saturated sodium hydrogen
: carbonate solutlon, then with brine, then dried, filtered and evaporated. The residue was
dlssolved in trifluoroacetic acld (Sml) and tnethylsxlane (2ml) was added After 24 hours,
' : addmonal tnfluoroacetlc acid (5ml) and triethylsilane (2ml) were added. After a further 3

days, the mixture was diluted with water (50ml) and ektracted with ethyl acetate (SOml).

“The organic extracts were washed twice with 1M sodium hydroxide solution, then with. -

brme, and then dried, filtered and evaporated The residue was purified by column

_ chromatography, eluting with an ethyl acetatedsohexane gradient, followed by preparative

normal—phase HPLC with Egradlent dichloromethane/ethanol elution and then with gradient
ethyl acetatefisohexane elution to give the title compound (0.0SSg).

Melting point 112-114°C
MS (+ve APCI) 381 (M+H)")
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'H NMR (CDCl3) 8 0.97 (6H, d), 2.12- 2.24 (1H, m), 2.59 (2H, d), 3.81 (3H, 5), 4.41
(2H, s), 7.35-7.43 (3H, m), 7.53 (1H, t), 7.70 (1H, d). '

Reaction of 5-methyl-‘7-(2-mefhylpropythiend[Z,‘3-d]pyﬁdazin-4(5H)—one (Example
6 step b 1.00g) and 3-pyridinecarboxaldehyde (0.96g) according to the procedure of
example 14 gave the crude title compound as the free base. This material was purified by
column chromatography, eluting with an ethyl acetate/ethanol gradient, then dissolved in
ether (S0ml) and treated with 4M hydrogen chloride in 1,4-dioxane (0.5ml). The
precipitated solid was collected and dried in vacuo to give the title compound (0.06g).

Melting point: 154-156°C

'MS (+ve APCI)330 (M+H)")

'H NMR (DMSO d6) 8 0.96 (6H, d), 1.39 (1H, s), 2.10-2.24 (1H, m), 2.59 (2H, d), 3.80
(3H, s), 6.16 (1H, s), 7.32 (1H, dd), 7.43 (1H, s), 7.81 (1H, dt), 8.55 (1H, dd), 8.68 (1H, d).

Prepared from 2-[(1-hydroxy-1-pyridin-3-yDmethyl]-5-methyl-7-(2-
methylpropyl)thieno[2,3-d]pyridazin-4(SH)-one hydrochloride (example 40, 0.54g)

according to the procedure for Example 43b. The crude product was purified by column
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chromatography, eluting with ethyl acetate : methanol : aqueous ammonia solution (99:0:1,

94:5:1 then 89:10:1) followed by trituration with ether to give the title cbmpoun‘d (0.30g).

Melting point: 118-119°C
MS (+ve APCI) 314 (M+H)") _
'H NMR (CDCls ) 8 0.96 (6H, d), 2.13-2.22 (1H, m), 2.59 (2H, d), 3.81 (3H; s), 4.25

(2H, s), 7.28 (1H, dd), 7.43 (1H, 5), 7.57 (1H, d), 8.54-8.57 (2H, m).

Prepared from 5-methyl-7?(2-methylpropyl)‘.hieno[Z;S-d}pyridazin—4(51-I)-—one
(example 6 step b 1.00g) and 2-9hloro-6-ﬂuorobenza]dehyde (0.96g) according to the
procedure of Example 14. The crude product was purified by preparative normal-phase
HPLC with gradient dichloromethane/ethanol elution followed by recrystallisation from
isohexane to give the title_compound (0.07g).

Melting point 85-86°C

MS (+ve APCT) 365/367 ((M+H)") _ .
'H NMR (CDCl;) 80.97 (6H, d), 2.15-2.24 (1H, m), 2.59 (2H, d), 3.80 (3H, s), 4.39-440
(2H, s), 7. 01-7.08 (1H, m), 7. 19-7.26 (2H, m), 7.42 (1H, s).
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Prepared from 5-methyl-7-(2-methylpropylthieno{2,3-d]pyridazin-4(5H)-one
(example 6 step b, 1.00g) and 3-quinolinecarboxaldehyde (1.06g) according to the
procedure of example 14. The crude product was purified column chromatography, eluting

with ethyl acetate : triethylamine (99:1) then ethyl acetate/methanolAriethylamine (89:10:1)

to give the title compound (0.50g) as an oil.

MS (+ve APCI) 380 (<M+H)+).

hzdrbchloride

Thionyl chloride (0.10ml) was added to a solution of 2-[{(1-hydroxy-1-quinolin-3-
yl)methyl]-5-methyl-7-(2-methylpropylthieno[2,3-d]pyridazin-4(SH)-one in
dichloromethane (8ml) at room laemperature. After 3 hours, the solution was evaporated.
The residue was dissolved in ethyl acetate (15ml). Triethylamine (0.50ml) was added and
the solution was hydrogenated over palladium on carbon (5%, 0.035g) for 20 hours. The
mixture was filtered, and the catalyst was washed with ethyl acetate (50ml). The filtrate
was washed with water, then twice with saturated sodium hydrogen carbonate solution, and

then with brine. The organic phase was dried, filtered and evaporated. The residue was
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~ purified by column chromatography, eluting with ethyl acetate : isobexane : triethylamine

{(50:50:1, 66:33:1 then 100:0:1). The resulting oil was dissolved in ether (50ml) and
treated with 4M hydrogen chloride in 1,4-dioxane (0.5ml). The precipitated solid was
collected and dried in vacuo to give the title compound (0.09g).

Melting point >230°C (dec)

MS (+ve APCI) 364 (M+H)") _ _

'H NMR (DMSO d6) 5 0.90 (6H, d), 2.06-2.15 (1H, m), 2.58 (2H, d), 3.68 (3H, ), 4.66
(2H, d), 7.60 (1H, s), 7.78 (1H, 1), 7.95 (1H, t), 8.14-8.20 (2H, m), 8.74 (1H, 5), 9.18 .
(1H, s).

Example 45.

2-(3-ChlorophenyDmethyl-3-(2-hvdroxyethoxy)-7-(methoxymethyl)-5-

methylthienof2,3-d idazin-4 -one
o
~ 0~/ OH

-0

a) Methvl 5-[(3-chlorophenyhmethyl}-4-hydroxvthiophene-3-carboxylate

Methyl 4-oxotetrahydrothiophene-3-carboxylate (18.5g) and 3-chlorobenzaldehyde
(48.5g) were heated at 100°C with piperidine (4ml) for 15 minutes and then allowed to
cool to room temperature. The resulting yellow solid was stirred in methanol (300ml) for-

18 hours and collected. The yellow solid was suspended in ethanol (300ml) and
dichloromethane (200ml), para-toluenesulfonic acid(10g) was added and the suspension
was heated at reflux for 48 hours. The reaction mixture was allowed to cool and was then
concentrated. The residue was purified by chromatography, eluting with 10:1isohexane :
dichloromethane, to give the sub-title compound (22.32g).

MS (+ve APCI) ((M+H)") 283/5
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'HNMR (DMSO d-6) 5 3.79 (3H, s), 4.08 (2H, s), 7.04 (1H, s), 7.33-7.39 (1H, m),
7.45-7.57 (2H, m), 7.65 (1H, s), 10.76 (1H, s).

b) Methyl 5-[(3-chloropheny)methy 1-4-{2-[(1.1-
dimethylethyldimethylsilylloxvethoxy [t_hiophgne-S-carboﬂlate

A mixture of methyl 5-[(3-chlorophenyl)methyl]-4-hydroxythiophene-3-carboxylate
(11g), potassium carbonate (5.45g) and (2-bromoethoxy)(1,1-dimethylethyldimethylsilane
(IOg) was dissolved in acetone (250ml) and heated at reflux for 36 hours and then a_llowed

to cool. The mixture was filtered, concentrated and purified by. chromatography, eluting -

with 10:1 ethyl écet_a_tc : isohexane, to give the sub-title compound (8g).
MS (+ve APCI) ((M+H)") 442/4

¢) 5-[(3-Chlorophenyhmethyl}-4-{2-f(1.1-
dimethylethyl)dimethylsilylloxyethoxy }thiophene-3-carboxylic acid

Methyl 5-[(3-chlorophenyl)methyl]-4-{2-[(1,1- | | .
dimethylethyl)dimethylsilyl]oxyeﬁioxy}thiophene-3-carboxylate (10.2g) was dissolvedin a
mixture of 1M lithium hydroxide (50mi), methanol (S0ml) and tetrahydrofuran -_(150ml)

and stirred for 18hr. The reaction mixture was concentrated and the residue was

'Il)artitioned between dichquometh_ane and 2M hydrochloric acid. The organic layer was

collected, dried and filtered. t-Butyl—dimethylsilyl chloride (7g) and imidazole (3.1g) were

.added to the solution and the mixture was stirred for 72 hours. The reaction mixmre.was

concentrated and the residue was dissolved in methanol. Potassium carbonate (5g) was
added to the solution and the suspension was vigorously stirred for 3 minutes, then filtered
and concentrated. The residue was disso!véd in ethYl acetate, washed with 2M .
hydrochloric acid, dried, filtered and concentrated. The residue was purified by
chromatography, eluting with 10:1:1 isohexane : ethyl acetate : acetic acid, to give the sub-
title compound (4.2g).

MS (-ve APCI) ((M-Me)) 427/9
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methylthieno[2.3-d]pyridazin-4(SH)-one
2.0M butyl lithium in hexanes (1ml) was diluted with tetrahydrofuran (3ml) and

cooled to -20°C. 5-[(3-Chlorophenyl_)memyl]-4-{ 2-[(1,1-dimethylethyl)- -
dimethylsilylJoxyethoxy }thiophene-3-carboxylic acid in tetrahydrofuraﬁ (Iml of IM:

solution) was added slowly. The solution was mixed for 10 minutes and then 1mmol of

- 2,N-Dimethoxy-N-methylacetamide in }ml of tetrahydrofuran was added. The solution

: 'was mixed for 10 minutes and was then added to Sml of ammonium chloride solution. The

reaction mixture was evaporated in air for 18 hours. The residue was dissolved in
dichloromethane and washed with water twice. The solvent was allowed to evaporate and

the residue was then dissolved in 5ml of ethanol. To this solution was added 92mg of

- methyl hydrazine. The resulting solutibn was heated at reflux for 4 hours.- The reaction

t_hixture was allowed to cool and the solvent was evaporated. Purification by cblﬁmn
éhrdmatography, eluting with an isohexane : ethyl acetate gradient, gave the title

compound (4mg).

MS(+ve APCT) 395/397 (M+H) |
THNMR (DMSO d-6) § 3.33 (3H, 5), 3.76 (3H, 5), 3.80-3.84 (2H, br), 4.12 (2H, 5),
 4.13-4.16 (2H, m), 4.48 (2H, s), 7.07-7.98 (4H, m).

The following compounds were made folloWing the method of Example 44 using the
appropriate N,0-dimethylhydroxylamide. '
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Example Name - MS (+ve APCI) "HNMR
| | () (DMSO0 d-6) 8
46 216 " 433/435 119-1.88
Chlorophenyl)- - (10H, m), 2.52-2.62
methyl]-7- (1H, m), 3.74 (3H,
cyclohexyl-3-(2- ), 3.82
‘hydroxyethoxy)-5- (2H, bs), 4.11
methylthieno[2,3- (2H, s), 4.14-4.17
dlpyridazin-4(SH)- (2H, m), 7.06-7.09
_ one (4H, m)
47 23 " 4271429 3.86 (3H, 5),2.82-
Chlorophenyl)- " 2.86 (2H, m), 4.13
methyl}-3-(2- | (2H, 5), 4.18-4.21
“hydroxyethoxy)-5- -} (2H, m), 7.14-7.17
methyl-7- ‘| (2H, m), 7.40-7.43
phenylthieno[2,3- (4H, m), 7.67-7.71
d]pyridazin-4(SH)- (3H, m)
one
48 2-3- 419/421 0.76-0.86 (4H, m),
Chlorophenjl)— . 1_.73-1._86_ (5H,m), |
 methyl}7- 374(3H, 5),3.02- |
cyclopentyl-3-(2- 3.13 (2H, m), 4.11
hydroxyethoxy){_—_ (2H, s), 4.13-4.18
methylthieno[2,3- | (2H, m), 7.06-7.11
djpyridazin-4(SH)- (4H, m)
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| Example 49

7-Cyclopropylmethyl-3-methoxy-5-methyl-2-{(3-
trifluoromethyiphenyimethyllthienof2.3-d1pyridazin-4(SH)-one

a)  Butyl 5-[(3-trifluoromethviphenyl)methyl}-4-hvdroxythiophene-3-carboxylate
Methyl 4-oxotetrahydrothiophene-3-carboxylate (3.2g) and 3-trifluoromethy} -

_ benzaldphyde (10.'6g) were heated at 100°C with piperidine (170mg) for 15 minutes and

" then allowed to cool to room tsmperature. The resulting yellow solid was stirred in 150ml

10

15

_ methanol for 18 hours and then collected. The yellbw'solid was suspended in butanol
| (150ml) with para-toluenesulfonic acid (10g) and heated at reflux for 48 hours. The

reaction mixture was concentrated and chromatographed, eluting with 10:1 isohexane :

dichloromethane, to give the sub-title compound (2.5g).

~ MS (+ve APCD ((M+H)") 359

b) Buty l.4-meth'o'ggx-2-|(3-fﬁﬂﬁommethxlghenxl)methxl|-thiophene-3-carboglate

Butyl 5-[(3-triﬂuoromethylphenyl)methyl]A—hydrokyttﬁophené-}carboxyla,te (2.5g)
was dissolved in acetone (50ml). Potassium carbonate (12) and methyl iodide (0.454ml)
were added and the xixixture was heated at reflux for 18 hours. The reaction mixture was -
allov)ed to cool and then concentrated. The résidué was dissolved in ethyl acetate, washed
with watér, dried, filtered and evaporated. The residu_e was ipln_'ifi:ed by chromatography, :
eluting with 40:1 isohexane : ethyl acetate, to give the sub-title compound (1.75g).

'H NMR (DMSO d-6) § 0.92 (3H, t), 1.34-1.47 (2H, m), 1.61-1.70 (2H, m), 3.72 (3H, 5),

4.18 (2H, s), 4.21 (2H, d), 7.55-7.62 (4H, m), 8.10 (1H, s).
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Butyl 4~m¢thoxy-2-[(3—_Fr_iﬂﬁqrqmethyl_phenjl)methyl]th_iophene-S-carboxylate
(1.75g) was dissolved in a mixture of 1M lithium hydroxide (10ml), tetrahydrofuran (30mi)

and methanol (10ml) and the solution was stirred for 18 hours. The reaction mixture was

_ concentrated The residue was redxssolved in ethyl acetate and then washed 2M

~hydrochloric acid. The organic layer was drled and concentrated to give the sub-title

compound as a white solid (1.25g).

MS (-ve APCI) (M-H)) 315
'H NMR (DMSO d-6) 8 3.71 (3H, s), 4.16 (2H, s), 7.54-7.61 (4H, m), 8.04 (1H, s), 12.64
(1H, s).

d) 2-(2-Cyclopropylacetyl)-4-methoxy-5-[(3-
trifluoromethylphenyD)methyljthiophene-3-carboxylic acid

2M buty! lithium in hex__aries (1.75ml) was added slowly to a solution of 4-methoxy-
5-[(3-triﬂuoromethylphenyl)methj_l]thiophene—3-carbdx_ylic acid (500mg) in
tetrahydrofuran (30ml) at-78°C. The r_gsultant _red solution. was stirred fbr 20 minutes and
then 2-cyclopropyl-tV?methoxy—N—méfhylaceté_mide (229mg) in tetrahydrofuran (3ml) was
added. The mixture was stirred for 20 minutés at -78°C and was then allowed to warm to
room temperature. After 5 hours water was added and'the mixture was extracted with ethyl
acetate. The organic phase was dried and concentrated. Purification of the residue by

chromatography, eluting with 10:10:1 isohexane : ether: acetic acid, gave the sub-title

compound (177mg).

MS (+ve APCI) ((M+H)") 399 _
'H NMR (DMSO d-6) 8 0.91-1.14 (2H, m), 0.44-0.49 (2H, m), 0.94-1.14 (1H, m), 2.66

(2H, d), 3.77 (3H, s), 4.26 (2H, 5), 7.56-7.66 (3H, m), 7.69 (1H, s), 13.66 (1H, bs).
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2-(2-Cycloprbp'ylacetyl)-4~methoxy-5-[(3-triﬂuoromethylphenyl)methyl]thi'ophme-3- o
carboxylic acid (8.65g) was dissolved in 125ml of ethanol. To this solution was added
methylhydrazine (2.34ml) and the mixture was heated at reflux for 18 hours. The reaction
mixture was allowed to cool and then concentrated. The residue was partitioned between -
ethyl acetate and 2M hydrochloric acid The organic layer was collected, dried, filtered and
concentrated to give the title compound (8.8g).

MS (+ve APCI) (M+H)") 409 |
'H NMR (DMSO d-6)  0.22(2H, m), 0.48(2H, m), 1.00-1.10(1H, m), 2.61(2H, d),
3.60(3H, ), 3.88(3H, 5), 4.33(2H, 5), 7.55-7.64(3H, m), 7.69(1H, 5).

a) 7-Cyclopropvimethyl-3-hvdroxy-S-methvl-2-[(3:

trlfluorometh Iphenyl meth | thleno 2.3-d]pyridazin-4 e , _
7-Cyclopropylmethyl-3-methoxy-5-methyl-2-[(3-tnﬂuoromethylphenyl)methyl}

thieno[z,3—d]pyndazm-4(5H)—one (8.8g) was dissolved in dichloromethane (250ml) and

eooled to -15 °C. Boron tribromide in dichloromethane (1M, 24ml) was added. The

. reaction was allowed to warm to room temperature and left to stir for 72 hours. Water was

added and the mixture was extracted with ethyl acetate. The ethyl acetate was dried,
filtered and concentrated. The residue was purified by chromatography, eluting with 1:1
isohexane : ether, and then recrystallised from isohexane to give the sub-title compound
(4.5g).
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“Melting point 92-93°C -

MS (+ve APCI) ((M+H)*') 395

'_ 'H NMR (DMSO d-6) 8 0.21-0.23 (2H, m), 0 48-0 50 (2H, m), 1.04-1.08 (1H, m) 2.60

(2H, d), 3.67 (3H, 5), 4.26 (2H, s), 7.56-7.64 (3H, m), 7.67 (1H, 5), 9.27 (1H, s).

b) 7-Cyclopropylmethyl-5-methyl-3-[2-(methylthio)ethoxy]-2-[(3-

To Sml of dry tetrahydrofuran was adﬂed O.64ml_'of M u'iphenylphosphine in -
tetrahydrofuran followed by 0.64ml of 1M diethyl diazodicérboxylate in tetrahydrofuran
and then by 0.64ml of 1M 2,6-di-t-butylphenol in tetrahydrofuran. This mixture was mixed
for 5 minutes and then 1.28mi of 0.5M 2-(methylthio)ethanol in tetrahydrofuran was
added. The solution was then mixed for 5 minutes. 7-Cyclopropylmethyl-3-hydroxy-5-
methyl-.2~[(3-triﬂuoromemylphenyl)methyllhienq[2,3-d]pyﬁdazih—4(51-l)-dne (248mg in
1ml tetrahydrofuran) was added and the solution was mixed periodically over 24 hours..
The solution was opened to the air for 18 hours and then pﬁtified by 'chiom_atography",

eluting with an isoh_exane ethyl acetate gradient, to give the titlé compound (77mg).

MS (ES+ve, TOF) ((M+H)") found : 469.1241; theory 469.1231
'HNMR (DMSO d-6) § 0.21-0.23 (2H, m), 0.48-0/50 (2H, m), 1.02-1.08 (lH m), 2.11
(3H, 5), 2.66 (2H, d), 2.85 (2H, 1), 3.69 (3H, 5), 4.30 (2H, 1), 4.40 (2H, 5), 7.56-7.64

~ (3H,m), 7.72 (1H, 5). | '

The following examples were prepared following the method of Example 50 using the

appropriate alcohol as reactant.
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Example Name MS (ES+ve, TOF) HNMR
(M+H)") (DMSO d-6) &
51 7-Cyclopropyl | found ; 453.1442 | 0.21-0.23 (2H, m),
methyl-3-2- | theory:453.1459 |0.47-0.49 (2H, m),
methoxyethoxy)-5- 1.01-1.05 (1H, m),
methyl-2-{(3- 2.61 (2H, d), 3.30
trifluoromethyl- (3H, 5), 3.59-3.62
phenylymethyl}- (2H, m), 3.68
thieno[2,3-d}- (3H, 5), 4.31-4.32
pyridazin-4(SH)- (2H, m), 436
one. | (2H, 5), 7.55-7.63
. (H, m), 7.71
| | | (1H, s)
52 3-Cyclopentyk | found : 477.1835 | 0.21-0.24 (2H, m),
methoxy-7- theory : 477.1823 | 0.47-0.50 (2H, m),
cyclopropylmethyl- | | 102104, m),
5-methyl-2-{(3- 1.33-1.35 (2H, m),
trifluoromethyl- 1.53-1.55 (4H, m),
phenylmethyl}- 1.73-1.77 (2H, m), -
thieno[2,3-d}- 2.31-2.33 (1H, m),
pyridazin-4(SH)- | 26121, a), 3.68
" one. (3H, s), 3.97
| e, a), 434
(2H, 5), 7.55-7.63
(3H, m), 7.69

(1H, s)
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Example Name MS (ES+ve, TOF) | 'HNMR
(M+E)h) (DMSO0 d-6) §
53 7- found : 479.1701 | 0.22-0.26 (2H, m),
_ Cyclopropylmethyl | theory :479.1616 | 0.45-0.49 2H, m),
p -5-methyl-3- - 1.01-1.03 (H, m),

(tetrahydrofuran-2-
=

yimethoxy)-2-[(3-

1.60-1.70 (1H, m),
1.80-1.90 (2H, m),

triflaoromethyl- 1.91-1.99 (1H, m),
phenyDmethyl]}- 2.60 (2H, d),3.45
thieno[2,3-d}- (3H, s), 3.60-3.70
pyridazin-4(SH)- (1H, m), 3.70-3.79
' one | (1H, m), 4.01-4.00
(1H, m), 4.11-4.19
(1H, m), 4.18-4.26
(1H, m), 4.37
(2H, d), 7.55-7.65
(3H,m),7.71
_ (1H, s) '
54 7- | found:481.1762 |0.21-0.23 (2H, m),
' (7(0" Cyclopropylmethyl | theory : 481.1772 | 0.47-0.49 (2H, m),
o~ | -3<(3-hydroxy-3- = 1.02-1.06 (1H, m),
| methyl-butoxy)-5- 1.06 (6H, s), 1.86
methyl-2-[(3- (2H, 1), 2.62
- trifluoromethyl- (2H, d), 3.68
phenyl)methyl}- (3H, 5), 4.20
thieno[2,3-d}- (2H, 1), 4.32
pyridazin-4(SH)- (1H, s), 4.33
one (2H, s), 7.53-7.57
(3H, m), 7.68

(1H, s}
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Example Name MS (ES+ve, TOF) '"HNMR
(@+HD") (DMSO0 d-6) §
55 N-{3-[7- found : 494.1731 | 0.19-0.21 (2H, m),
| (\',u,( Cyclopr_opylmethyl theory : 494.1725 | 0.46-0.48 (2H, m),

-5-methyl-4-oxo-2-

! [(3-trifluoromethy}-

phenyl)methyl}-

1.02-1.04 (1H, m),
1.80(3H, s), 1.85-
1.89 (2H, m),

4,5-dihydrothieno- 2.63(2H, d), 3.23-
[2.3-d]pyridazin-3- 3.27 (2H, m), 3.69
ylloxypropyl}- (3H, 5), 4.09
a;:etamide. (2H, t), 4.34
(2H, 5), 6.34
(1H, s), 7.57-7.63
(3H, m), 7.95
(1H, 5)
56 7- found : 4811416 | 0.19-021 (2H, m),
| ?\o' | Cyclopropylmethyl theory : 481.1409 | 0.45-0.47 (2H, m),
é‘/ _3-({1,3)dioxolan- | 1.04-1.08 (1H, m),
4-yimethoxy)-5- 2.61 (2H, d), 3.67
methyl-2-{(3- (3H, d), 3.74-4.25
" trifluoromethyl- | 21, dm), 4.01
phenyl)methyl}- (2H, d), 4.36-4.42
thieno[2,3-d}- (2H, d), 4.56
pyridazin-4(SH)- (1H, 1), 4.79-4.99
one (2H, dm), 7.57-
7.64 (3H, m), 7.71-

7.85 (1H, m)
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Example Name MS (ES+vé, TOF) | = 'HNMR
| (M+H)™ (DMSO d-6) 5
57 7- found : 479.1631 | 0.23-0.27 (2H, m),
Cyclopropylmethyl | theory : 479.1616 | 0.52-0.56 (2H, m),
)).o -5-methyl -3-(4- 1.07-1.11 (1H, m),
oxopentyl)oxy-2- 2.09-2.11 (ZH, m),
[(3-trifluoromethyl- 2.19 (3H, s), 2.63
phenyl)methyl}- (2H, d), 2.76
thieno[2,3-d]- (2H, 1), 3.81
pyridazin-4(SH)- | | 3H, 94.17 (21, 1),
one | 0 |422@H,s), 7.42-
R o 7.44 (2H, m), 7.51-
7.53 (2H, m)

‘of the mcubanon The level of radioactivity mc_orporated by the celis was then determined

Pharmacolgg’cal Data _
Inlubltlon of Human Mnxed nghogte Reactlon (ﬂk[

The MLR test was perfonned in 96-well flat bottomed rmcrotm'e plates Compounds
were prepared as 10 mM stock soluuon in dimethyl sulfoxide. A 50 fold dilution of this
was prepared ina RPMI 1640 medium cell ct'xlture solution. Serial dilutions were prepared
from this soluuon 10 pl of the 50 fold dlluted stock, or dilutions of it, were added to the
wells to give concentrations in the assay startmg at 9 Sum and decreasmg Into each well
was placed 1.5 x 10° cells from each of two responding donors in a final volume of 0.2 ml
RPMI 1640 medium supplemented with 10% human serum, 2 mM L-glutamme and
penicillin/streptomycin. The cells were incubated at 37°Cin a humxdxfied atmosphere at
5% carbon dioxide for 120 hours. 3H—Thymldme (0-5 qu) was added for the final 6 hours

?

- which is a measure of T-cell proleeratton

The title compounds of Examples 1 to 57 were found to exhibit an IAso value of
less than 1x 10° M in the above test.
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CLAINE R R ) O

1. A compound of general formula

. wherein B represonts a group CH or a nitrogen (N), sulfur (S) or oxygen (O) atom; D
represents a carbon (C) or nitrogen (N) atom; E represents a group CR’ or a nitrogen (N)

atom; when D is a.carbon atom, then B is a sulfur or oxygen atom and E is a group CR’,
and whenD is a nitrogen atom, then either B is a group CH and E is a group CR’ora .

nitrogen atom, or B is a nitrogen atom and E is a group CR®; R! represents a group NR'R”

where R’ represent a hydrogen atom or a G-Cg alkyl group, R’ represents a G-Cs alkyl
group, or R’ and R”’ together with the nitrogen atom to which they are attached form a 3-to
7-membered saturated-hoterocyclic ring, or R! represeﬁts a C;-C¢ alkyl, C,-Cs alkoxy,
C,-Cs-alkyloxyCy-Cs-alkyl, Cs-Cs-cycloalkyloxyC;-Cr-alkyl, Cs-Cs alkenyl, phenyl,

' C3-C7 cycloalkyl, C3-Cs cycloalkyhnethyl or G-C; cycloalkenyl group, each of which may

be optionally substituted by one or more halogen atoms; 'R’ represents a methyl group, ora
C,-Cs alkyl group opnonally subsntuted by a C;-Cs alkoxy group other than in the 1- -

| position; R} represents a hydrogen atom or a group X-R or X-A:l; X represents a group

-O-, S(O), SON(R®) or C(=O)NR®); nis 0, 1 or 2; R® represents an optionally

. substituted alkyl or alkenyl group, or, édditionally, in the case where X represents

SO,N(R®) or C(=0)N(R®, R’ and R® together with the nitrogen atom to which they are
attached may form an optionally substituted 3- to 7-membered heterocyclic ring; Ar'

| represents an optionally substituted phenyl or pyridyl group; RS represents a hydrogen

atom, C;-Ce alkyl or is linked to R® as defined above; R* represents a group CHR'Ar” or
Ar° or, additionally, in the case where D represents a carbon atom, a group C(O)Af or
CR'(OH)AP; Ar* represents an aryl or heteroaryl group which may be optionally
substituted; Ar’ represents an acenaphthenyl, indany! or fluorenyl group, each of which
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may be optionally substituted; and R’ represents a hydrogen atom or a C;-Cy alkyl group;
ora phannaceutically—acceptable salt or solvate thereof.

2. A compound according to claim 1, wherein Rl represents a C;-C, alkylamino group,
or R! reprosents a Cs-Cs alkyl, Ci-C alkoxy, Ci-Cs-alkyloxyC-Cy-alkyl,
C;-Cs-cycloalkyloxyCy-Cs-alkyl, C3-Cs alkenyl, phenyl, C;-Cs cycloalkyl,

C3-Cs cycloalkylmethyl or G3-Cs cycloalkenyl group, each of which may be optlonally
substituted by one to four halogen atoms.

3. A compound according to claim 1 or claim 2, wherein R’ represents a methyl group,
or a C;-Cs alkyl group optionally substituted by a C;-C4 alkoxy group other than in the

1-position.

4. A compound according to any one of the preceding claims, wherein R represents a

group CHR'AZ, C(O)Ar* or CR'(OH)AP.

5. A compound according to claim 4, wherein A represents a phenyl, naphthyl,
pyridyl, quinolinyl, isoquinolinyl, naphthyridinyl, cinnolinyl, phthalazinyl, quinazolinyl,
quinoxalinyl, thienyl, benzothiehyl, furanyl, benzofuranyl, thiazolyl, benzothiazolyl,
indolyl, indolizinyl, pyrazolyl, indazyl, 'ixhidazOIyl, benzimidazolyl, imidazopyridyl,
triazolyl, benzotriazolyl or triazolopyridyl group, each of which may be optionally
substituted by one or more substituent groups independently selected from halogen,
trifluoromethyl, trifluoromethoxy, amino, cyano, carboxyl, nitro, C1-Cs atkyl,

C,-Cs alkoxy, (di)C1-Cs alkylamino, C;-Cs acylamino, C;-Cé alkylsulfonamido,
CONH-(C;-Cs alkyl) and C;-Cs alkoxycarbonyl.

6 A compound according to any one of the preceding claims, wherein X represents a
group -O-, S(O)n where n is 0, 1 or 2, or a group C(—O)N(Rs)

A A
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7. . A compound according any one of the preceding claims, wherein R’ represents a
C,-Cs alkyl or C;-Cs alkenyl group optionally substituted by one or more substituent
groups independently selected from amido, amino, carboxyl, cyano, hydroxyl,

C;-Cs alkoxy, C;-Cs alkylthio, C1-Cs alkylcarbonyl, C;Cs.-alkoxycarbonyl,_

C5-C; cycloalkyl, (di) C1-Cs alkylamino, C>-Cs acylamino, C,-Cs alkylsulfonamido, -
tetrahydrofuranyl, dioxolanyl, imidazolyl, haloC;-Csalkylsulfonamido and tetrazolyl.

8. A compound according to any one of claims 1 to 6, wherein Ar' represents a phenyl

or pyridyl group optionally_subétituted by one or more substituent groups independently

- selected from carboxyl, hydroxyl, C;-Cs acylamino, C;-Cs alkylamido,

C;-Cs alkylsulfonamido and (di)C;-Cs alkylsulfamoyl. =

9. A compound according to claim 1 being:

2 6—Dihydro—2-meﬂ1yl-4-(2_-methylpropyl)-6-(l-naphthalcnylmethyl)- H-pyrrolof3,4-
d}pyridazin-1-one,
2 6-D1hydro—2-(2-methoxyethyl)—4—(2-methylpropyl)—6-( l-naphthalenyknethyl)- 1H-
pyrrolo{3,4-djpyridazin-1-one,
2,6-Dihydro-7-[(3 -hydroxypropyl)hxo]-2-methyl-4-(2-methylpropyl)-6-( i-.
naphthalenylmethyl)—lH-pyrrolo[3 4-dpyridazin-1-one,
4-{[2, 6-thydro-z-methyl-4-(2-methylpropyl)-6-(l-naphthalenylmethyl)- -oxo-lH-
pyrrolo[3,4—d1pyndazm—7-yl]th10}b_utanoxc acid, . _
2 6-Dihydro-7—[(3—hydroxypropylhulf’myl]-2-methyl-4-_(_2—methylpropyl)-6-(1-
naphthalenylmethyl)- 1H-pyrrolo[3,4-d]pyridazin-1-one, S
2 6-D1hydro-7-[(3-hydroxypropyl)ulfonyl]-2-methyl-4~(2—methylpropyl)—6—(l-
naphthalenylmethyl)-1H-pyrrolo[3,4-d]pyridazin-1-one,
2-[1-Hydroxy-1 -(1-naphthalenyl)methyl]-S-methyl-’l-(2-methypropyl)thleno

'[2,3-d]pyridazin-4(5H)-one, .

5-Methyl-7-(2—methylpropyl)-2—(l-naphthalenylmethyl)luenolz 3-d]
pyridazin-4(SH)-one,

-

AR
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_ _3-[(3-Hydroxypropﬁ%iio]-5_-methyl-7-(}mgthylprdﬁ&l)—%(l-naphtha.lenyhnethyl)—
thieno[2,3-d]pyridazin-4(5H)-one,
5—Methyl—7-(2-methylpropyl)—2—(1-naphthalenylcarbonyl)hxeno[2 3-d]pyridazin-
4(5H)-one,
_ 3-[(3-Hydroxypropyl)sulfinyl]-s-methylﬂ-(2-methylpropyl)-2-(l-naphthalenyl-
methyl)thieno[2,3-d]pyridazin-4(5H)-one,
4-{[4,5-Dihydro-5-methyl-7-(2-methylpropy1)-2-( 1-naphtha1enylmethyl)-4~
oxothieno[2,3-d]pyridazin-3-yl]thio }butanoic acid,
5-Methyl-7-(2-methylpropyl)-2~(1-naphthalenylmethyl)—3-(2-pyridinylthio)hieno[2,3-
d]pyridazin-4(SH)-one,
3-[(3-Hydroxypropyl)sulfonyl]-5-methyl—7-(2-methylpropyl)-2-(I-naphthalenyl-
methyl)thieno[2,3-d]pyridazin-4(SH)-one, . .
2-[l-Hydroxy-1-phenylmethyl]-5-methyl-7-(2-methylpropyl)h1eno[2 3-d]pyridazin-
4(5H)-one,
5-Methy1-7-(2-methylpmpyl)—2-phenylmethyltlueno[2 3-d]pyndazm-4(5H)—one,
3-[(3-Hydtuxypropth10]-5-methyl-7-(2-methylpropyl)-z-phenyhnethylthleno[2,3—
d]pyridazin-4(SH)-one,
3- [(3-Hydroxypropyl)sulfonyl]-S-methyl-7-(2-methylpropyl)-2-phenylmethyﬂneno-
[2,3-d]pyridazin-4(5H)-one, _ :
2 6—Dxhydro-2—methyl-4-(2-methylpropyl)-6-phenylmethyl—1H-pyrrolo[3 4-

'd]pyrxdazm -1-one,

2 6~D1hydro-2—methyl-4~(2-methylpropyl)-6-phenyhnethyl-7-(2—pyndmylth1o)-lH-
pyrrolo[3 4—d}pyndazm—l-one,

2 &thydro-?-[(3-hydroxypropyl)hxo]—Z-methyM—(2-methylpropyl)—6-phenylmethyl-
1H-pyrrolo[3,4-d]pyridazin-1-one, _

- 2,6-Dihydro-2-methyl-4-(2-methylpropyl)-6-(3,4,5-trimethoxyphenyl)methyl-1H-
pyrrolo{3,4-d]pyridazin-1-one,

2,6-Dihydro-2-methyl-6-(1-naphthalenyimethyl)-4-(1-methylethyl)amino-1H-
pyrrolo[3,4-d]pyri&azin-l-one, '

* 4 L M s *



10

15

WO 9929695 ‘PCT/SE98/02191
82

2,6-Dihydro-2—methyl-4-(2-methylp'ropy1)-6;(4-pyridinyl)methyl-lH-pyrrolo[3,4-
d]pyridazin-1-one,

6-(2-Chlorophenyl)methyl-2, 6-dlhydro-Z-methyl-4-(2-methylpropyl)-1H—pyrrolo[3 4-
d)pyridazin-1-one,

6-(3, 5-D1ﬂuorophenyl)methyl—2 6-d1hydro-2-methyl-4—(2-methylpropyl)-lH-
pyrrolo{3,4-d]pyridazin-1-one, ' :

6-(2-Chloro-6-ﬂuorophenyl)methyl-2 6-dxhydro-2-methyl-4-(2-methy1propyl)—lH-

pyrrolo[3, 4-d]pyudazm—l-one,
6-(3-Chloro-2-fluorophenyl)methyl-2, 6-dlhydro-Z-methyl-4-(2—methylpropyl)-lH—

pyrrolo[3 ,4-d]pyridazin-1-one,

2 6-D1hydro-2-methy1—4—(2-methylpropyl)—6-(2-qu1nohnyhnethyl)-1H-pyrrolo[3 4A-d}
pyridazin-1-one,
2 6-D1hydro-2—methyl-4-(2—methylpropyl)-6-(2-tnﬂuoromethybhenyl)methyl—lH—
pyrrolo[3,4-dlpyridazin-1-one,
2 6—D1hydro—6-(2-mndazo[1 2-a]pyndmyl)methyl-2~meﬂ1yl-4—(2—methylpropyl)-lH-
pyrrolo[3,4-dlpyridazin-1-one,
2,6-Dihydro-N-[3-(1- 1H—mudazolyl)propyl]-2-methyl-4~(2-methy1propyl)-l-oxo-6—

" phenylmethyl-1H-pyrrolo[3,4-d]pyridazin-1-one-5-carboxamide,

2 S-Dlhydro-5-methyl‘7-(2-methylpropyl)-2-(l-na.phthalenylmethyl)AH-

- pyrazolo[3 4-d]pyndazm-4-one,

2 6-D1hydro-6-methyl—4-(2-methylpropy1)-2-(l-naphthalenylmethyl)-m- :

.' yrazolo[3 4-d]pyridazin-7-one,

_2,5-Dihydro-3—[(3_-hydoxypropyl)t_lﬁo]-5_emet_hy1-7_-(2-methylpropyl)—2—(1- |

naphthalenylmethyl)-4H-pyrazolo[3 4-djpyridazin-4-one,

~ 2-[1-Hydroxy-1-(1-naphthalenyl)methyl}-5-methyl-7-(2-methylpropylfuro[2,3-
d)pyridazin-4(5SH)one,

- 5-Methyl-7-(2-methylpropyl)-2-(1-naphthalenylmethyl¥uro[2,3-d]pyridazin-4(5H)one,

_ 2-[1-Hydroxy-1-(3-cyanophenyl)methyl]-5-methyl-7-(2-methylpropylfuro(2,3-
dlpyridazin-4(SH)one,

* c L M $ *
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2—(3-Cyanophenyl)i§1éfhyl-5'-methy1—7—(2-methylprdpyil"_ﬂ_ro_[2,3—d]pyr_idazin—4(5H)one,
2-(2-Trifluoromethylphenyl)methyl-5-methyl-7-(2-methylipropylthieno[2,3-
d)pyridazin-4(SH)-one,
2—[(1-Hydroxy-1-pyridin-3-yl)methyl]?S-metllyl-7-(2-methylpropyllhieno[2,3-
d]pyridazin-4(SH)-one hydrochloride, | |
5-Methyl-7-(2-methylpropyl)-2-(3-pyridinylmethyl}thieno{2,3- d]pyndazm—4(5H)-one,
2- (2—Chlom-ﬁ-ﬂuorophenyl)methyl-5—methyl-7-(Z-methylpropyl)meno[z 3-
d]pyndamn-4(5H)-one, _
2-[(1-Hydroxy-1-qumo]m-3-yl)methyl]-5-methyl—7—(2-methylpropyl):h1eno[2 3-
d]pyridazin-4(5H)-one,
5—Methy1—7—(2—me_thylpropyl)—2—(3-quinolinylmeﬂlyl)‘.hieno[2,3-d]pyri_dazin-4(51—l)-one
hydrochloride,
2-(3-Chlorophenyl)methyl-3- (2-hydtoxyethoxy)-7-(methoxymethyl)-5—
methylthieno[2,3-d]pyridazin-4(5H)-one,
2-[(3-Chlorophenyl)méthyl]-7—¢yclohexyl43'-(2-hydroxyethoxy)'-S-methylthieno[2,3—
djpyridazin-4(SH)-one, )
2-[(3-Chlorophenyl)methyl]—3-(2-hydroxyethoxy)-5-meﬂ1yl-7-phenyltlueno[2 3-

dpyridazin-4(5H)-one,

2-[(3-Chlorophenyl)methyl]-7-cyclopentyl-3 (2-hydroxyethoxy)-S-methylﬁneno[z 3-
dlpyridazin-4(5H)-one, '

7-Cyclopropylmethyl-3-methoxy-5-methyl-2-{(3-
n'iﬂnordmethyiphenyl)rnethyl]thieno[2,3'-'d]pyridazin-4(SI-I)-oﬁe, '

7-Cyclopropylmethyl-5-methyl-3-[2-(uethylthio)ethoxy]-2-[(3-
trifluoromethylphenyl)methylithieno[2,3-d]pyridazin-4(SH)-one,

7-CYclopropylrnethyl-3-(2-methoXyethoxy)-S-me'thyl-Z-[(3-triﬁuorome'thyl-
phenyDmethyl]thieno{2,3-d}pyridazin-4(5H)-one,

3-Cyclopentylnxethoxy-7—cyclopropyimet!1yl-5-methyl-2-[(3-triﬂuoromethyl~
phenyl)methyl]thieno[2,3-d]pyridazin44(5H);bne,

- 7-Cyclopropylmethyl-5-methyl-3-(tetrahydrofuran-2-ylmethoxy)-2-{(3-

trifluoromethyiphenyl)methyl]thieno{2,3-d]pyridazin-4(5H)-one,

-
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7-Cyclopropylmethy1-3-(3-hydroxy-3-methyl—butoxy)-5—methy1-2—[(3-tnﬂuoromcthyl
phenyl)methyl]thneno[z 3-d]pyndazm-4(5H)—one, : _
N-{3-[7-Cyclopropylmethyl-s-methyl-4~oxo-2-[(3-triﬂuol_'omethybhenyl)methyl]-4,5- .
dihydrothieno[2,3-d]pyridazin-3-ylJoxypropyl Jacetamide, | |
7-Cyclopropylmethyl-3—([1,3]dioxolan-4—y1methoXy)-5—mothyl-2-[(3-triﬂuoromethyl-
phenylymethyl}thieno[2,3-d)pyridazin-4(SH)-one, or | o
7-Cyclopropylmethyl-5-methyl -3-(4-oxopentyl)oxy-2-[(3-triflwromethyl-
phenyl)methyljthieno[2,3-d]pyridazin-4(5H)-one.

10. A process for the preparation of a compound of formula (I) as defined in claim 1

- which comprises:

(a) when X represents S(O), and n is 1 or 2, oxidising a compound of general formula
o] ] :

wherein R represents S-R® or S-Ar’ md®, D,R}, R? RY, R® and Ar" are as defined in
claim 1; or | B -

(b) when X represents S(O),. and n is 0 reactmg a correspondmg compound of formula
(D) in which E is CR® and R3 isa hydrogen atom, with a compound of general formula (III),
RE-S-S-R®, wherein the groups R® both represent RS or Ar' as defined in claim 1, or with a
compound of general formula (IV), L-S-R®, wherein L ropresonts a leaving group and Ris.
as hereinbefore defined; or

(¢c) when X represents SOzN(Rs) reacting a compound of general formula

O A
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wherein L’ represents a {é4iving group and B, D; R', R? and R* are as defined in claim 1,
with a compound of general formula (VI), I-INRﬁR8 wherein R® is as defined in claim 1
and R® is as defined in (b) above; or

(d) when X represents C(=0)N(R6), reacting a compound of general formula

wherein B, D, R!, R? and R* are as defined in claim 1 with a compound of formula (VI) as
defined in (c) above; or

(¢) when D is acarbon atom, E is CR* ,R%is a hydrogen atom and Rlis CH(OH)A?

reactmg a compound of general formula

wherein B, R! and R? are as defined in claim 1, with a compound of general formula (IX),
Ar*CHO, where Ar? is as defined in claim 1; or

(f) when D is a carbon atom, E is CR?, R is a hydrogen atom and R* is CI-IR"Aw:2
reducing a corresponding compound of formula (I) in which R* is CR’(OH)A#; or
(g) when D is a carbon atom, E is CR?, R? is a hydrogen atom and R* is C(O)Ar,
oxidising a corresponding compound of formula () in which R* is CH(OH)Ar; or
(h) when D is a carbon atom, E is CR®, R? is a hydrogen atom, R* is CR"(OH)Ar* and R’
is a C;-C, alkyl group, reacting a corresponding compound of formula (@) in which R® is
C(O)Ar?, with a C;-Cq alkylating agent; or
() whenD is a carbon atom, E is CR?, R? is a hydrogen atom and R is AxJ reacting a
compound of formula (VII) as defined in (e) above, with 1-indanone, 2-indanone,

9-fluoreneone or 1-acenaphthenone, followed by a reduction reaction; or

* c L M H *
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(j) when D is a nitrogen atom, B is CH, E is CR® and R? is a hydrogen atom, reacting a .

compound of general formula
R

(o) =

| N—R*

o) =~
R' o)

wherein R is an alkyl group and R' and R* are as defined in claim 1, with a compound of

general formula (XI), R®NHNH,, wherein R%is as defined in claim 1; or

(k) when D is a nitrogen atom, B is CH and E is a nitrogen atom, reacting a compound of

- general formula
a0
R
0 =\ 4
o — N—R
1 _
R xm

~ wherein R is an alkyl group and R and R* are as defined in claim 1, with a compound of

formula (XT) as defined in (j) above; _
() when D is a nitrogen atom, B is a nitrogen atom, E is CR® and R is a hydrogen atom, -

reacting a compound of general formula
R
”

wherein R!! is an alkyl group and R' and R* are as defined in claim 1, with a compound of
formula (XT) as defined in (j) above;

(m) when X is -O-, reacting a compound of general formula

T
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wherein B, D, R', R? and R* are as defined in claim 1, with a compound of general formula

(X1IB), R:-L”’, wherein L’ represents a leaving group such as a halogen atom and Kis as
defined in (b) above; or
(n) when D isa carbon atom, B is a sulfur or oxygen atom, R3 represents -OR’ and R*

represents CHzArz, reacting a compound of general formula
: s H or®

o) —
OB AP

. o
R (XIIIC)

" - wherein B’ represents asulfur or oxygen atom and R, R’ and Al'2 are as defined in claim l

with a compound of formula (XI) as defined in (j) above,
and optionally thereafter converting the compound of formula (I) to a further
compound of formula () and/or forming a pharmaceutically-acceptable salt or solva.te of

the compound of formula (I).

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

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

12. A process for the preparation of a pharmaceutical composition as claimed in claim 11
which comprises mixing a compound of formula (I), or a pharmaceutically-acceptable salt
or solvate thereof, as defined in any one of claims 1 to 9 with a pharmaceutically-
acceptable adjuvant, diluent or carrier.

I
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13. A compound of formula (I), ora pharmaceutically-acceptable salt or solvate thereof,

as claimed in any one of claims 1 to 9 for use in therapy.

14. Use of a compound of formula (I), or a pharmacentically-acceptable salt or solvate
thereof, as claimed in any one of claims 1 to 9 in the manufacture of a medicament for use -

in therapy.

15. A method of effecting immunosuppression which comprises administering toa

patient a therapeutically effective amount of a compound of formula (I) ora

pharmaceutically-acceptable salt or solvate thereof, as claimed in any one of claxms 1t09. .

16. A method of treating, or reducing the risk of, a reversible obstructive airways disease
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 (I), or a

phannaceutically-acceptéble salt or solvate thereof, as claimed in any one of claims 1 to 9.
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