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NOVEL COMPOUNDS 

The present invention relates to certain pyrrolo-, thieno .. , furano .. and pyrazolo­

[3,4-d]pyridazinones, processes for their preparation, pharmaceutical compositio~ 

s containing them, a process for preparing the pharmaceutical compositions, and methods of 

treannent involving their use. 

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

general formula 

(I) 

10 wherein B represents a group CH or a nitrogen(N), sulfur (S) or oxygen (0) atom; D 

represents a carbon (C) or nitrogen (N) atom; E represents a group CR3 or a nitrogen (N) · .. 

atom; when D i~ a carbon atom, then B is a sulfur or oxygen atom and E is a group CR3, 

and when D is a nitrogen, atom, then either B is a group CH and E is a group CR3 or a 

nitrogen atom, or B is a nitrogen atom and E is a group CR3; R 1 represents a group NR'R'' 

ts where R' represent a hydrogen atom or a Ci-C6 alkyl group, R" represents a G-C6 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 R1 represents a C1-C6 alkyl, C1-C6 alkoxy. 

C1-C3-alkyfoxyC1-C3-alkyl, C3-Qs-cycloalkyloxyC1-C3-alkyl, C3-4 alkenyl, phenyl, 

C3-C7 cycloalkyl, C3-Cs cycloalkylmethyl or 4-C1 cycloalkenyl group~ each of which may 

20 be optionally substituted by one or more halogen atom.S; R2 represents a methyl group, or a 

C2-~ alkyl group optionally substituted by a C1-C6 alkoxy group other than in the 1-

position; R3 represents a hydrogen atom or a group X-R.5 or X-Ar1; X represents a group 

-0-, S(O)n. S02N(R6) or C(=O)N(R6); n is 0, 1 or 2; R5 represents an optionally 

substituted alkyl or aikenyl group, or, additionally, in the case where X represents 

2S S~(R6)·or C(=O)N(R6), R5 and R6 together with the nitrogen atom to which they are 
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attached may fonn an optionally substituted 3- to 7-membered heterocyclic ring; A} 

represents an optionally substituted phenyl or pyridyl group; R6 represents a hydrogen 

atom, C1-C6 alkyl or is linked to R5 as defined above; R4 represents a group CHR7 Ar'- or 

Ar3 or, additionally, in the case where D represents a carbon atom, a group C(O)M or 

s CR7(0H)A.r'-; Ar2 represents an aryl or heteroaryl ~up which may be optionally 

substituted; Ar3 represents an acenaphthenyl, indanyl or fluorenyl group, each of which 

may be optionally substituted; and R7 represents a hydrogen atom or a C1-C4 alkyl group; 

or a pharmaceutica.Uy-acceptable salt or solvate thereof. 

In the present specification, unless otherwise indicated, an alkyl or alkenyl 

to substituent or an alkyl moiety in an alkoxy, alkoxycarbonyl, (di)alkylamino, acylamino, · 

alkylsulfonamid9, alkylamido or .(di)alkylsulfamoyl substituent group may be linear or 

branched. Furthermore, the alkyl moieties in a dialkylamino or dialkylsulfamoyl 

substituent group may be the same or different. 

R 1 represents a group NR'R'' where R' represent a hydrogen atom or a GC6 alkyl,· 

1s preferably C1-~ alkyl, group, R'' represents a G-Cs alkyl, preferably C1-C4 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 R1 represents a Ci-Cs, preferably C3-Cs, alkyl 

group (e.g. propyl, isopropyl, butyl or isobutyl), a Ci-Cs alkoxy group (e.g. methoxy, 

ethoxy, propoxy, isopropoxy, butoxy, pentoxy orhexoxy), C1-C3-alkyloxyC1-C3-alkyl . 

20 (e.g. -CH2-0-CH3), C3-CrcycloalkyloxyC1-C3-alkyl(e.g. -Cffa-0-cyclopropyl, -Cffa-0-

cyclobutyl or-Cffa-0-cyclopentyl), a C3-C5 alkenyl group (e.g. propenyl orbutenyl), a 

phenyl group, a C3-C7, preferably C3-Cs, cycloalkyl group (e.g. cyclopropyl, cyclobutyl or 

cyclopentyl), aC3-Cs cycloalkylmethyl group (e.g .. cyclopropylmethyl, cyclObutylmethyl or 

cyclopentylmethyl), or a C3-C7, preferably C3-Cs, cycloalkenyl group (e.g. cyclopropenyl, 

25 cyclt>butenyl 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· R1 

groups contain a double bond the first carbon atom of the R1 group cannot be part of the 

olefin. 

R2 represents a methyl group, or a Cz-4, preferably C2-~. alkyl group optionally 

30 substituted by a C1-C5, preferably C1-~ alkoxy group (e.g. methoxy, ethoxy, propoxy, 
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isopropoxy, butoxy or isobutoxy) other than iii the 1 ~position. Thus, the alkoxy 

substituent, if present, is attached to a carbon atom other than the carbon atom which is 

directly bonded to the ring nitrogen atom. 

R3 represents a hydrogen atom or a group X-R5 or X-Ar1. 

s X represents a group -0•, S(O)n where n is 0, 1 or 2 or a group S°'2N(R6
) or 

C(=O)NR6• Preferably X represents a group •0-, S(0)0 where n is 0, 1 or 2, or.a group 

C(=0)NR6
• 

The group Rs represents an optionally substituted alkyl or alkenyl group, or, 

additionally, in the case where X represents SOiN(R6) or C(=O)N(R6), Rs and R6 together· 

10 with the nitrogen atom to which they are attached may form an optionally substituted 

3- to 7-membered heterocyclic ring. If R5 represents an optionally substituted alkyl group. 

the alkyl group will preferably contain from 2 to 10, particularly from 2 to 6, carbon ~toms 

· · or if R5 represents an optionally substituted alkenyl group, the alkenyl·groupwill preferably 

contain from 3 to 10, particularly from 3 to 6, carbon atoms. R5 groups cannot form 

1s 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, Ci-4 alkoxy (preferably C1~C4 alkoxy), 

Ci-4 alkyltbio (preferably CrC4 alkylthio}, C1-4 alkylcarbonyl (preferably 

C1-<4 alkylcarbonyl), Ci-4 alkoxycarbonyl (preferably Ci-4 alkoxycarbonyl}, 

20 · C3-C7 cycloalkyl (preferably ~ cycloalkyl}, (di) CrC6 alkylamino (preferably 

(di)methylamino or (di)ethylamino), Ci-~ acylainino (preferably ez,.4 acylamino), 

C1-C6 alkylsulfonamido (preferably C1-<4 alkylsulfonamido), tetrahydrofuranyl, 

dioxolanyl, imidazolyl, haloC1-C6alkylsulfonamido and tetrazolyl. Especially prefen:ed 

substituent groups are hydroxyl, carboxyt. methoxy, methylthio, methylcarbonyl, 

2S · cyclopentyl,' -NHC(O)CH3, tetrahydrofuranyl, dioxolanyl and imidazolyl groups. 

Ar1 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, Q-4. preferably C2-~ acylamino, 

C1-~. preferably C1-C4t alkylamido, Cr~ preferably C1-<4. alkylsulfonamido and 
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(di)C1-C5, preferably Ci-Cit alkylsulfamoyl. The group Ai is preferably a pyridyl, 

particl.tlarly 2.;.pyridyl, group. 

R4 represents a group CHR7 Ar2 or Ar3 or, additionally, in the case where D 

represents a carbon atom, a group C(O)M or CR 7 (OH)Ar2. R4 is preferably a group 

s . CHR7Ar2, C(O)Ar2 or CR7(0H)W;. 

R7 represents a C1-Ci alkyl group (e.g. methyl or ethyl) or, most preferably, a 

hydrogen atom. 

Ar2 represents an aryl or heteroaryl group which may be optionally substituted. 

Examples of suitable aryl and heteroaryl groups include phenyl, naphthyl, pyridyl , 

10 quinolinyl, isoquinolinyl, naphthyridinyl, cinnolinyl, phthalazinyl, quinazolinyl, 

quinoxalinyl, thienyl, benzothienyl, furanyl, benzofuranyl, thiazolyl, benzothiazolyl, 

indolyl, indolizinyl, pyrazolyl, indazyl, imidazolyl, benzimidazolyl, imidazopyridyl, · 

triazolyl, benzotriazolyl and triazolopyridyt 

The A?- group may be optionally substituted by one or more, preferably one to four, 

Is especially one to three, substituent groups independently selected from halogen· (e.g. 

fluorine, chlorine, bromine or iodine), trifluoromethyl, trifluoromethoxy, amino, cyano, 

carboxyl, nitro, Ci-4. preferably CrC4t alkyl, Ci-4. preferably Ci-4. alkoxy, 

(di)C1-C6, preferably C1-~ alkylamino, C2-4, preferably ~-Ci, acylamino, 

C1-C5, preferably C.-Ci. alkylsulfonamido, CONH-(C1-C6, preferably C1-~ alkyl), and 

20 CrC6, preferably CrCi. alkoxycarbonyl. 

Ar2 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, trifluoromethyl and CrC6 alkoxy (especially methoxy). 

Ar3 represents an acenaphthenyl, indanyl or fluorenyl group, each of which may be 

2S optionally substituted by one or more, e.g. one to four, substituent groups. The optional 

substituents may be the same as those for M. 
Preferred compounds of the invention include: 

2,6-Dihydro-2-methyl-4-(2-methylpropyl)-6-(1-naphthalenylmethyl)-lH-pyrrolo[3,4-

d]pyridazin- l-one, 



,; ... Jo 

W099/2969S PCT/SE98/02191 

s 

2,6~Dihydro-2-(2-methoxyethyl)-4-(2-methylpropyl)-6-( l-naphthalenylnethyl)-1H­

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

2,6-Dihydro-7-[(3-hydroxypropyl)hio ]-2-methyl-4-(2-methylpropyl)-6-( 1-

naphthalenylmethyl)-1H-pyrrolo[3,4-d]pyridazin-1-one, 

s 4-{ [2,6-Dihydro-2-methyl-4-(2-methylpropyl)-6-( 1-naphthalenylmethyl)-1-oxo-JH-

pyrrolo[3,4-d]pyridazin-7-yl]thio} butanoic acid, 

2,6~Dihydro-7-[(3-hydroxypropyl)sulfinyl]-2-methyl-4-(2~methylpropyl)-6-(1-

naphthalenylmethyl)-1H-pyrrolo[3,4-d]pyridazin-l-one, 

2;6-Dihydro-7-[(3-hydroxypropyl)sulfonyl]-2-methyl-4-(2-methylpropyl)-6-(1-

10 naphthalenylmethyl)-1H-pyrrolo[3,4-d]pyridazin-1-one, 

2-[ I-Hydroxy~ l-( l-naphthalenyl)methyl]-5:-methyl-7-(2-methypropyl)thieno 

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

S-Methyl-7-(2-methylpropyl)-2-(1-naphthalenylmethyl)hieno[2,3-d] 

pyridazin-4(SH)-one, 

is 3-[(3-Hydroxypropyl)tbio]-S-methyl-7-(2-methylpropyl)-2-(1'."naphthalenyJmethyl)-

thieno[2,3-dJpyridazin-4(SH)-one, 

5-Methyl-7-(2-methylpropyl)-2-( 1.;naphthalenylcarbonyl}hieno[2,3-d]pyridazin-

4(SH)-one, 

3-[(3-Hydroxypropyl)sulfinyl]-S-methyl-7-(2~methylpropyl)-2-(l-naphthalenyl-

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

4-{ [4,5-Dihydro-5-methyl-7-(2-methylpropyl)-2-(1-naphthalenylmethyl)-4-

oxothieno[2,3-d]pyridazin-3-yl]thio} butanoic acid, 

S-Methyl-7-(2-methylpropyl)-2-( 1-naphthalenylmethyl)-3-(2-pyridinylthio )hieno[2,3-

d]pyridazin-4(SH}-one, 

2S 3-((3-Hydroxypropyl)sulfonyl]-S~methyl-7-(2-methylpropyl)-2-( 1-naphthalenyl-

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

2-[ 1-Hydroxy-l-phenylmethyl]-S-methyl-7-(2-methylpropyl}hieno[2,3-d]pyridazin-

4(SH)-one, 

. 5-Methyl-7-(2-methylpropyl)-2-phenylmethyltbieno[2,3-d]pyridazin-4(5H)-one. 
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3-[(3-Hydroxypropy)bio]-5-methyl-7-(2-niethylpropyl)..:2-phenylmethylthieno[2,3-

d]pyridazin-4(5H)-one, 

3-[(3-Hydroxypropyl)ulfonyl]-5-methyl-7-(2-methylpropyl)-2-phenylmethylhieno- · 

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

s ·2,6-Dihydro-2-methyl-4-(2-methylpropyl)-6-phenylmethyl-lH-pyrrolo[3,+ 

d]pyridazin-1-one, 

2,6-Dibydro-2-methyl-4-(2-methylptopyl)-6-phenylmethyl-7-(2-pyridinylthio)-lH­

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

2,6-Dihydro-7-[(3-hydroxypropyl)hio]-2-methyl-4-(2-methylpropyl)-6-phenylmethyl-

10 1H-pyrrolo[3,4-d)pyridazin-1-one, 

2,6-Dihydro-2-methyl-4-(2-methylpropyl)-6-(3,4,5-trimethoxyphenyl)methyl-1 H­

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

2,6-Dihydro-2-methyl-6-(l-naphthalenylmethyl)-4-(1-methylethyl)aminO-lH-· 

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

1s 2,6-Dihydro-2-methyl-4-(2-methylpropyl)-6-(+pyridinyl)methyl-1H-pyrrolo[3,+ 

d]pyridazin-1-one, 

6-(2•Chlorophenyl)methyl-2,6-dihydro-2-methyl-4-(2-methylpropyl)-1H-pyrrolo[3,+ 

d]pyridazin-1-one, 

6-(3,5-Difluorophenyl)methyl-2,6-dihydro-2-methyl-4-(2-methylpropyl)-lH-

20 pyrrolo[3,+d]pyridazin-1-one, 

6-(2-Cllloro-6-fluorophen:yl)methyl-2,6-dihydro-2-methyl-4-(2-methylpropyl)-1H-

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

6-(3-Chloro-2-fluorophenyl)methyl-2,6-dibydro-2-methyl-4-(2-methylpropyl)-1H-

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

2S 2,6-Dihydro-2-methyl-4-(2-methylpropyl)-6-(2-quinolinylmethyl)-1H-pyrrolo[3,+d} 

pyridazin-1-one, 

2,6-Dihydro-2-methyl-4-(2-methylpropyl)-6-(2-trifluoromethy\lhenyl)methyl-1H-

pyrrolo[3.4-d]pyridazin-1-one, 

. 2,6-Dihydro-6-(2-imidazo[ l ,2-a]pyridinyl)methyl-2-methyl-4-(2-methylpropyl)-lH-

30 pyrrolo[3,+d]pyridazin-1-one, 
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2,6-Dihydro-N-[3-(1-lH-imidazolyl)propylJ-2-methyl-4-(2-methylpropyl)-l-oxo-6-

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

2,5-Dihydro-5-methyl-7-(2-methylpropyl)-2-(1-naphthalenylmethyl)-4H­

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

s 2,6-Dihydro-6-methyl-4-(2-methylpropyi)-2-( 1-naphthalenylmethyl)-7H-

pyrazolo[3,4-d]pyridazin-7-one, 

· 2,5-Dihydro-3-[(3-hydoxypropyl)hio)-5-methyl-7-(2-methylpropyl)-2-( l­

naphthalenylmethyl)-4H-pyrazolo[3,4-d]pyridazin-4-one, 

. 2-[1-Hydroxy-1-(1-naphthalenyl)methyl]-5-methyl-7-(2-methylpropylfuto[2,3-

10 d]pyridazin-4(5H)one, 

5-Methyl-7-(2-methylpropyl)-2-( 1-naphthaleny_lmethy1Juro[2,3-d]pyridazin-4(5H)one, 

2-[1-Hydroxy-1-(3-cyanophenyl)methyl]-5-methyl-7-(2-methylpropylfuro[2,3-

d]pyridazin-4(5H)one, 

2-(3-Cyanophenyl)methyl-5-methyl-7-(2-methylpropy1Juro[2,3-d]pyridazin-4(5H)one, 

ts 2-(2-Triftuoromethylphenyl)methyl-5-methyl-: 7-(2-methylpropyl)hieno[2,3-

d]pyridazin-4(SH)-one, 

2-[( 1-Hydroxy-1-pyridin-3-yl)me~yl]-5-methyl-7-(2-methylpropyl)hieno[2,3-

d]pyridazin-4(5H)-one hydrochloride, 

5-Methyl-7-(2-methylpropyl)-2-(3-pyridinylnethyl)thieno(2,3-d]pyridazin-4(SH)-one, 

20 2-(2-Chloro-6-fluorophenyl)methyl"".5-methyl-7-(2-methylpropyl):hieno(2,3-

d]pyridazin-4(SH)-one, 

2-((1-Hydroxy-l-quinolin-3-yl)methyl]-5-methyl-7-(2-methylpropyl):hieno(2,3-

d]pyridazin-4(5H)-one, 

5"".Methyl-7-(2-metbylpropyl)-2-(3-quinolinylmethyl):hieno[2,3-d]pyridazin-4(5H)-one 

2S hydrochloride, 

2-(3-Chlorophenyl)methyl-3-(2-hydroxyethoxy)-7-~ethoxymethyl)-5-

methylthieno[2,3-d]pyridazin4(5H)-one, 

. 2-[(3-Chlorophenyl)methyl]-7-cyclohexyl-3-(2-hydroxyethoxy)-5-methylbieno[2,3-

d]pyridazin-4(5H)-one, 
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2-[(3-Chlorophenyl)methyl]-3-(2-hydroxyethoxy)-5-methyl-7-phenylthieno[2,3.;. 

d]pyridazin-4{5H)-one. 

2-((3-Chlorophenyl)methy l]-7-cyclopentyl-3-(2-hydroxyethoxy)-5-methylthieno[2,3-

d]pyridazin-4{5H)-one. 

s 7-Cyclopropylmethyl-3-methoxy':'S-methyl-:-2-[(3-

trifluoromethylphenyl)methyl]thieno[2.3-d]pyridazin-4(5H)':'one, 

7-Cyclopropylmethyl-S-methyl-3-[2-{methylthio)ethoxy]-2-[(3-

trlfluoromethyiphenyl)methyl]thieno[2.3-d]pyridazin-4{5H)-one, 

7-Cyclopropylmetbyl-3-(2-methoxyethoxy)-S-methyl-2-[(3-trifluoromethyl-

10 phenyl)methyl]thieno[2.3-d]pyridazin-4(5H)-one. 

3-Cyclopentylmethoxy-7-cyclopropylmethyl-5-methyl-2-[(3-trifluoromethyJ. 

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

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

trifluoromethylphenyl)methyl]thieno[2,3-d]pyridazin-4(SH)-one, 

· ts · 7-Cyclopropylmethyl-3-(3-hydroxy-3-methyl-butoxy)-5-methyl-2-[(3-trifluoromethyl 

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

N-{3-[7-Cyclopropylmethyl-5-methyl-4-ato-2-[(3-trifluoromethylphenyl)methyl]-4,5-

dibyckothieno[2.3-d]pyridazin-3-yl]oxypropyl }acetamide, 

7-Cyclopropylmethyl-3~{[1,3]dioxolan-4-ylmethoxy)-5-methyl-2-[(3-trifluoromethyJ. . 

20 phenyl)methyl]thieno[2,3-d]pyridazin-4(5H)-one, and 

. 7-Cyclopropylmethyl-5-methyl -3-( 4-oxopentyl)oxy-2•[(3-trifluoromethyJ. 

phenyl)methyl]thieno[2~3-d]pyridazin-4(5H)-one. 

The present invention further provides a process for the preparation of a compound 

of formula (I) as· defined above which comprises: 

2S (a) when X represents S(O)n and n is 1 or 2, oxidising a compound of general fonnula 
R3' 

(II) 
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. .. . 

wherein R3' represents s~fi.s or S-Ar1 and B, D. R1. R2
, R4• R.5 and Ar1 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_an appropriate organic solvent (e.g. dichloromethane) 

s under conditions which are well known to those skilled in the art; or 

(b) when X represents S(O)n and n is 0, reacting a corresponding compound of formula 

(I) in which E is CR3 and R3 is a hydrogen atom, with a compound of general formula (Ill), 

R8-S-S-R8."wher~in the groups R8 both represent R5 or Ar1 as previously defined, or with a 

compound of general formula {IV), L-S-R8
, wherein L represents a leaving group such as 

10 an arylsulfinate group and R8 is as defined above, in the presence of lithium 

diisopropylamide (LDA) at a temperature from -78 °C to ambient temperature (20°C); or 

(c) when X represents SO~(R6), reacting a compound of general formula 
0 

(V) 

wherein L' represents a leaving group such as a halogen atom (e.g. chlorine) ~dB, D, R1, 

1s R2 and R4 are as defmed above, with a compound of general formula (VI), HNR6R8
, 

wherein R6 and R8 are as hereinbefote defined, e.g. in an aqueous solution of sodium 

hydrogen carbonate; or· 

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

(VII) 

20 wherein B, D, R1~ R2 and R4 are as hereinbefore defined with a compound of formula (VI) 

as defined above, in the presence of 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide and 1-

hydroxybenzotriazole hydrate in the presence of a solvent such as dimethylfonnamide; or 
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(e) when D is a carbon atom, Eis CR3 
, R3 is a hydrogen atom and R4 is CH(OH)M, 

reacting a compound of general formula 

(VIII) 

wherein B, R1 and R2 are as hereinbefore deflned, with a compound of general formula 

s (IX), MCHO, where M is as hereinbefore defined, in the presence of lithium 

diisopropylamide at -78°C to ambient temperature (20°C); or 

(f) when D is a carbon aiom, E is CR3
, R3 is a hydrogen atom and R4 is CHR 7 Al-, 

reducing a corresponding compound of formula (I) in which R4 is CR7(0H)M (e.g. as 

prepared in (e} above}, in the presence of triethylsilane and trifluoroacetic acid; or 

10 (g) when D is a carbon atom, E is CR3
, R3 is a hydrogen atom and R4 is C(O)Ar2, 

oxidising a corresponding compound of formula (I) in which R4 is CH(OH}M as prepared 

in (e) above, e.g. in the presence of potassium permanganate; or 

(h) when D is a carbon atom, Eis CR3
, R3 is a hydrogen atom, R4 is CR7 (OH)M and R7 

is a C1-(4 alkyl group, reacting a corresponding compound of formula (I) in which It is 

ts C(O}M as prepared in (g) above, with a C1-<4 alkylatingagent, e.g. a Grignard reagent such 

as a C1-C4 alkylmagnesium halide, in the presence of a solvent. e.g. tetrahydrofuran; or 

(i) when D is a carbon atom, E is CR3
, R3 is a hydrogen atom and R4 is Ar1, reacting a 

compound of formula (VIII} as hereinbefore defined, with 1-indanone, 2-indanone, 

9-fluoreneone or 1-acenaphthenone; ·in the presence of lithium diisopropylamide and 

20 optionally cerium (Ill) chloride at -7frC to ambient temperature (20°C), followed by a 

reduction reaction, e.g. in the presence of triethysilane and trifluoroacetic acid; or 

(j) when D is a nitrogen atom, B is CH, E is CR3 and R3 is a hydrogen atom, reacting a 

compound of general formula 



W099/29695 PCT/SE98/02191 

11 

(X) 

wherein R9 is an alkyl group (e.g. C1-C6 alkyl such as methyl) and R1 and R4 are as 

previously defined, with a compound of general formula (XI), R2~2• wherein R2 is as 

previously defined, in the presence of a solvent such as ethanol under reflux conditions; or 

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

general formula 

(XII) 

wherein R10 is an alkyl group (e.g. C1-CG alkyl such as methyl) and R1 and R4 are as· 

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

10 of a solvent such as ethanol under reflux conditions; 

(1) when D is a nitrogen atom, B is a nitrogen atom, E is CR3 and R3 is a hydrogen atom, 

reacting a compound of general formula 

0 
,R11 

OCill) 

wherein R11 is an alkyl group (e.g. Ci-4 alkyl such as methyl) and R1 and R4 are as· 

is previously defined, with a compound of formula (XI) as previously defined,· in the presence 

of a solvent such as ethanol under reflux conditions; 

(m) when X is -0-. reacting a compound of general formula 
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(XIIIA) 

wherein B, D, R1
, R2 and R4 are as hereinbefore defined •. with a compound of general 

formula (XIIIB), R8-L". wherein L" represents a leaving group such as ·a halogen atom and 

R8 is as defined above; or • 

s (n) when D is a carbon atom, B is a sulfur or oxygen atom, R3 represents -OR5 and R4 

represents CH2M, reacting a compound of general formula (XllIC) 
OH ORS 

0 

(XlllC) 

wherein B' represents asulfur or oxygen atom and R1
, R5 and Ar2 are as hereinbefore 

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

10 . 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 (I). 

Compounds of formula (V) may conveniently be prepared by reacting a compound of 

is formula (I) in which E. is CR3 and R3 is a 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 (VIl) may be readily prepared by reacting a compound of 

formula (I) in which E is CR3 and R3 is a hydrogen atom. with carbon dioxide in the 

20 presence of lithium diisopropylamide. 

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

general formula 
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(XIV) 

wherein R 1 and R9 are as defined above, with a compound of general formula (N 
N-R4 

< SiMe3 (XV) 

wherein R4 is as hereinbefore defined, in the presence of silver fluoride and a suitable 

s solvent such as acetonitrile. 

Compounds of fonnula (X) where R4 is CH# can alternatively be prepared from 

compounds of general fonnula 

NH 

(XVI) 

where R 1 and R9 are as previously defined, by reacting with a compound of fonnula 

10 (XVII), MCH:iL''' where L''' is a leaving group such as halogen and~ as defined 

above. The reaction can be carried out in the presence of a base in a suitable solvent, for 

example sodium hydride/dimethylfonnamide (NaHJDMF), optionally in the presence of 

potassium iodide (Kl). 

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

1s formula 

(XVIIl) 
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in which R 1 and R9 are as defined above, with tosylmethyl isocyanide. The reaction is 

suitably carried out in the presence of a base such as sodium hydride in a solvent mixture 

·such as ether/dimethyl sulfoxide. 

The preparation of compounds of formulae (XIl) and (XIII) is described by the 

s following reaction scheme in which R = R 10 = R 11
, THF denotes· tetrahydrofuran. DMF. 

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

Known in 
Hterature (XIV) 

Trimethylsilyldlazomethane 

• 
THF 

0 

.,...R 
0 

(XIII) 

+ 

1 C.,CO. / DMF I R'Hal 

0 

0 

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

10 scheme: 



_____ L__ _________________________ ~----~---· .. ·-··· 

s 

WO 99129695 
15 

0 1, LDA/-78 
2, oxidant R2, 

0 4 
eg 0 2, MoOPH N 

D-R era 
B'/ sulfonyloxazlrldin: 

MoOPH= sulfonyloxazirldine: 

PCT/SE98/02191 

(XlllA) 

0 
/\ 0 

,......--N......_// 
Ar 1,s, 

O'/ Ar' 

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

scheme: 

o&o, 
?' 0 

B 

Ar'CHO/ 
plperldlne I 
100oC O TsOH I BuOH I reflux o~o BuoH 

r ~ 
B 

Al-

0-Bu OH 

O(\B\' O-Rs LIOH/THF O(\O'R
5 

1,2eqBuU/THF O 
/ ~ _l_M_eO_H__ r B ~ 2, R'CON(Me)OMe 0 

Ar2 Ar2 R' 

R2NHNHa/ 
EtOH I mflwr .. 

1CzC03 / R&Hal I 
acetone reflux 

111 

Compounds of formula (Ill), (IV), (VI), (Vlll), (IX), (XI), (XIlIB), (XIV), (XV) and 

(XVIIl) 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 converted into further compounds of formula (I) 

using standard procedures. For example, compounds of formula (I) where Rs represents a 

hydroxy-substituted alkyl group, e.g. -(CHihOH, can be converted to compounds of 

formula (I) where R5 represents a cyano-substituted alkyl group, e.g. -(Cffi)3CN, by 

s reaction with methanesulfonyl chloride (MsCl) in the presence of triethylamine and 

dichloromethane followed by reaction with sodium cyanide in the presence of 

dimethylfonnamide. The resulting compounds of formula (I) may in tum:be converted into 

further compounds of formula (I) where Rs represents a tetrazolyl-substituted alkyl group 

by reaction. with trimethyltin azide (MC3SnN3) in toluene under reflux conditions. These 

10 and other conversions are shown by way of illustration in the following reaction scheme in 

which 'Alk' denotes 'alkyl' and 'Hal' denotes 'halogen': 
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X-(C~30Ms 

MsCllEt,NICHzC'2 Ff, 
N 
I 
N~ 

NaCN/OMF 
ultrasound 

/= 
Ff, ~ 

X-(CH2)3NH2 

R2 

N -....,.N NaBH4 
'N 

I I I 
N~ N~ C$t HS(CHz>sSH N~ 

! Me,SnN, 
toluene 

X·(C~3NHAlk 

i 
'· .. 
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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 

s protecting groups. 

The protection and deprotection of functional groups 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. Wuts, 

Wiley-Interscience (1991 ). 

10 The compounds of fonnula (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 

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

will be understood 'that the invention encompasses all geometric and optical isomers of the 

compounds of formula (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 

20 activity in human and non-human animals. They are therefore indicated as pharmaceuticals 

for use in the (prophylactic) treatment of autoimmune, inflalnmatory, proliferative and 

hyperproliferative diseases and immunologically-mediated diseases including rejection of 

transplanted organs or tissues and Acquired Immunodeficiency Syndrome (AIDS). 

Examples of these conditions are: 

2S 

(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 and airways hyper"'.'responsiveness); bronchitis; 

acute, allergic, atrophic rhinitis and chronic rhinitis including rhinitis caseosa, 

30 hypertrophic rhinitis, rhinitis purulenta, rhinitis sicca and ~initis medicamentosa; 



s 
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membranous rhinJ.tii!';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 sys~mic sclerosis; 

10 (3) (skin) psoriasis, atopical dermatitis, contact dermatitis and othereczmatous 

15 

dermitides, seborthoetic dermatitis, Lichen planus, Pemphigus, bullous Pemphigus, 

Epidermolysis bullosa, urticaria, angiodennas, 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., ~graine, rhinitis and eczema; 

20 (S) (other tissues and systemic disease) multiple sclerosis, atherosclero~is, Acquired 

25 

Immunodeficiency Syndrome {AIDS), lupus erythematosus, systemic lupus, 

erythematosus, Hashimoto's thyroiditis, myasthenia gravis, type I diabetes, nephrotic 

syndrome, eosinophilia fascitis, hyper lgE 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. 
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The compounds of the invention are also indicated for use as antimicrobial 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-acceptable salt or solvate thereof, as hereinbefore defined for use in 

s 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 <>f a medicament for use in therapy. 

The invention further provides a method of effecting immunosuppression which 

10 . comprises administering a therapeutically effective alilount 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,· a 

reversible obstructive airways disease in a patient suffering from, or at risk of, said disease, 

is which comprises administering to the patient a therapeutically effective amount of a 

compound of formula (1), 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 employed, the mode of administration, the treatment desired and 

20 the disorder indicated. 

The compounds of formula (I) and phannaceutically-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. 

2S Depending on the mode of administration, the pharmaceutical composition 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 I to 99.95 %w, more preferably from 30 to 99.90 %w, of a 

pharmaceutically-acceptable adjuvan~ 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. 

s The invention further provides a process for the preparation of a pharmaceutical 

composition of the invention which comprises mixing a compound of formula (I). or a 

pharmaceutically-acceptable salt 9r solvate thereof •. as hereinbefore defined with a 

pharmaceutically-acceptable adjuvant, diluent or carrier. 

The pharmaceutical composition of~ invention may be administered topically 

10 (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 

administratio.n 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 suppositqries or transdermally. 

is The present invention will be further understood from the following illustrative 

20 

examples in 'Which, unless otherwise specified, chromatography was carried out over silica 

and organic solutions were dried over magnesium sulfate. The terms GC, MS, NMR., 

CDC13 and DMSO denote respectively gas chromatography, mass spectrometry, mic~ear 

magnetic resonance, chloroform-d and dimethyl sulfoxide. 

Examplel 

2,6-Dihydro-2-metbyl-4-C2-metbvlpropvl).6-Cl·napbtbalenylmetbyll·1H·pmolo 

[3,4-dlpyrldazin-1-one 

2s a) <El-Methyl 6-methyl-4-oxo-2-heptenoate 

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 



W099/2969S PCT/SE98102191 

22 

mixture rose to about 5 °C. The reaction mixture was stirred at-2 °C for 2 hours until· the 

colour was discharged. Watei: (100 ml) 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 

s brine. Drying and evaporation gave l-bromo-4-methyl-2-pentanone a8 an oil (31 g), 

contaminated with about 10%·ofthe 3-bromo isomer. GC/MS (EI) 178/180 (M+) · 

1-Bromo-4-methyl-2-pentanone (30 g) in toluene (30 ml) was added over 5 minutes 

to a stir:red 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 

10 filtered. The filtrate was treated with methyl bromoacetate (16ml) and the mixture was 

stirred at 90 °C for 2 hours. On cooling, a precipitate of methoxycarbonylIµethyl 

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

which was chromatographed with isphexane-dichloromethane ( 10: 1) to affotd the sub-title 

keto ester as an oil (10.2 g). 

15 

GC/MS (El) 170 (M+), 113 (BP) 
1 · .. 
H NMR (CDCl3) : S 0.95 (d, 6H), 2.18 (m, lH), 2;50 (d, 2H), 3.81 (s, 3H)~ 

6.66 (d, lH, J=15.9 Hz), 7.06 (d, lH, J=lS.9 Hz) 

20 b) Methyl 4-(3-me~yl-1-oxobutyD-lH-oyrrole-3-carboxvlate 

A solution of (E)-methyl 6-methyl-4-oxo-2-heptenoate (10 g) prepared as described 

in a) above and (para-toluenes\llfonyl)methylisocyanide (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 (90ml) 

25 under nitrogen. After a further hour saturated amm~nium chloride solution was added and 

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 give the 

sub-title ester. 

30 Melting point: 136 °C 
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MS (+ve APCI) (M:+H)+ 210 .. · 

1H NMR (CDCIJ): 8 0.96 (d, 6H), 2.22 (m, lH), 2.78 (d, 2H), 3.83 (s, 3H), 7.26 (t, lH), 

7.37 {t, lH), 8.8 (br, lH) 

s c) Methvl 4-C3-methyl-1-oxobutvll-1-C1-napbthalenylmethyll-1H-pyrrole-3-

. carboxvlate 

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)-lH-pyrrole-3-carboxylate (2.2 g) prepared as described in b) above in portions 

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

chloride ( 1.85 g) in dimethyl formainide (20 ml) were added. The mixture. was stirred for 4 

hours and then poured into 0.5M hydrochloric acid and ex~d with ethyl 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 

1s crystallised from cyclohexane to yield the sub-title pyrrole (2.6 g). 

Melting point: 81-82 °C 

MS (APCI) 350 (M+Ht 
1H NMR (CDCh) : 8 0.94 (d, 6H), 2.2 (m, lH), 2.76 (d, 2H), 3.79 (s, 3H}, 5.50 (s, 2H), 

20 7.17 (d, lH, J=2.7 Hz}, 7.23 (d, lH, J=2.7 Hz), 7.25 (m, lH), 7.46 (dd, lH), 7.55 (m, 2H), 

7.80 (m, lH), 7.95 (m, 2H) 

d) 2,6-Dihydro-2-methyl-4-(2-methylpropyll-Ci-(1-napbtbalenylmethyll-tH· 

pyrroloC3.4-41pyridazin-1-one 

2S Methyl 4-{3-methyl-l-oxobutyl)-1-( 1-naphthalenylmethyl)-lH-pyrrole-3-carboxylate 

{0.35 g) prepared as described inc) 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 chromatographed with ethyl acetate-isohexane 

30 (1:1) to afford a solid which was recrystallised from cyclohexane to give 2,6-dihydro-2-
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methyl-4-(2-methylpropyl)-6-( 1-naphthalenylmethyl)-JH-pyrrolo[3,4-d]pyridazin-1-one 

(0.16 g). 

Melting point: 110-112 °C 

s MS (APCI) 346 (M+H) + 

1H NMR (CDCh) : 5 0.94 (d, 6H), 2.11 (m, lH), 2.53 (d, 2H), 3.71 (s, 3H), S.73 (s, 2H), 

7.04 (d, lH, 1=2.1 Hz), 7.22 (d, lH)~ 7.52 (d, lH, 1=2.1 Hz), 7.53 (m, 3H), 7.83 (m, lH), 

7.91(m,2H) 

to Example2 

2.6.;Dibydro-2-C2-methoxvethyll-4-<2-meth'vlpropyll-6-Cl-naphthalenyhnethyll-1H- · 

pvrroloC3.4-4lpyridazin·l-one 

a) 2.6-Dihydro-4-ci:methylpropyll-6-Cl-naphthalenylmethyll-lH-pyrrolo 

1s £3.4-dlpvridazin-1-one 

Methyl 4-(3-methyl~ 1-oxobutyl)-1-( l-naphthalenylmethyl)-lH-pyrrole-3-carboxylate 

(0.35 g) prepared as described in Example le) above and hydrazine hydrate (0.2ml) were 

stirred 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 

20 sub-title pyrrole (0.22 g). 

Melting point: 183 °C , 

MS (APCI) 332 (M+H) + 

1H NMR (CDCh) : 5 0.95 (d, 6H), 2.11 (ID:, lH), 2.53 (d, 2H), 5.75 (s, 2H), 

2S 7.10 (d, lH. 1=2.1 Hz), 7.26 (m, lH), 7.52 (d, lH, 1=2.1 Hz), 7.52 (m, 3H), 

7.82 (m, lH), 7.92 (m, 2H), 9.08 (br, lH) 
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b) .2,6-Dihvdro-2-C2-methoxvethyll-4-C2-methylpropvll-6-Q-naphthalenyhnethyll-

1H-pvrrolo[3,4-dlpyridazin-1-one 

2,6-Dihydro-4-(2-methylpropy 1)-6-( 1-naphthaleny lmethyl)- lH-pyrrolo­

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

s hydride (0.020 g of a 60% oil dispersion, .0.5 mmol). freed from oil, and stirred in dry 

4imethyl fonnamide under nitrogen. After 0.5 hour, bromoethyl methyl ether (0.04ml) 

was added and the reaction mixture was stirred for 16 hours. The reaction mixture was 

thcR poured mto 0.5M hydrochloric acid and extracted with ethyl acetate, which was 

washed with brine, dried, and evaporated.to an oil. The oil was chromatographed with 

10 ethyl acetate-isohexane (1:1) to give·2,6-dihydro-2-(2-methoxyethyl)-4-(2-methylpropyl)-

6-(1-naphthalenylmethyl)-1H-pyrrolo[3,4-d]pyridazin-1-one (0.027 g). 

Melting point: 96-98 °C 

MS (APCI) 390 (M+H)+ 

IS 
1H NMR (CDC!]): a 0.94 (cl, 6H), 2.11 (m. lH), 2.53 {d, 2H), 3.35 (s. 3H), 3.75 (t, 2H), 

4.32 {t, 2H), 5.72 {s, 2H), 7.02 (cl, lH, 1=2.1 Hz}, 7.22 (cl, lH}, 7.54 (m, 4H), 7.82 (m, lH), 

7.90{m, 2H) 

Example3 

20 2,6-Dihydro-7-CC3-hydroxmropylltbiol-2-methyl-4-C2-methylpropvll-6-Cl-

.naphthalenylmethvll-1H·pyrrolof3.4-4JpYridazin-1-one 

To 2,6-dihydro-2-methyl-4-(2-methylpropyl)-6-(l-naphthalenylmethyl)-1H­

pyrrolo[3,4-d]pyridazin-l-one (0.345 g) prepared as descn"bed in Example 1 above and 

2S s:{3-[(l,l-dimethylethyl)dimethylsilyl]oxypropyl} paratoluenethiosulfonate (0.72 g) 
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(J. Med. Chem., 1995, 38, 2557) in dry tetrahydrofuran (lOml) stirred at-78 °C under 

nitrogen was added lithium diisopropylamide in teti'ahydrofuran (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, 

s which was then washed with brine~ dried, and evaporated to a gum. The gum was 

chromatographed with ethyl acetate-isohexane (1:1) to give thetertbutyldimethylsilyl 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% hydrofluoric acid (0.07 ml). After 16 hours, aqueous sodium hydrogen carbonate 

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

residue was extracted with ethyl aeetate, 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-hydroxypropyl)thio]-

2-methyl-4-(2-methylpropyl)-6-( 1 ~naphthalenylmethyl)-JH-pyrrolo[3,4-d]pyridazin-1-one 

15 (0.17 g). 

Melting point: 152 °C 

MS (APcl} 436 (M+Ht 

1H NMR (CDCh) : S 0.90 {d, 6H), 1.77 (quint, 2H), 1.98-2.12 {m, lH), 2.48 (d, 2H), 

10 3.12 (t, 2H), 3.75 (s, 3H), 3.87-4.01 (m, 3H), 5.97 (s, 2H), 6.75 {d, lH), 7.05 (s, lH), 

7.39 (dd, lH), 7.53-7.61(m,2H), 7.85 {d, lH), 7.89-7.95 (m, 2H) 
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Example4 

4-{[2.6-Dihvdro-2-methyl-4-C2-methvlpropvl)-6-Cl-naphthalenylmetbyll-1 ·oxo·lH· 

pyrrolo[3,4-dlpvridazin· 7-vllthiolbutanoic acid 

;r 

5 a) S-{3 .. [ 4-methyl-2.6.7-trioxabiclo[2.2.2Joctan-1 ·vlloropyll 

paratoluenetbiosulfonate 

To l-(3-bromopropyl)-4-me~yl-2,6,7-trioxabicyclo[2.2.2]octane (Tetrahedron Lett. 

1983, 24, 5571) (9.4 g) and triethylamine (5 ml) in dry hexamethylphosphoramide (15 ml) 

was added potassium paratoluenethiosulfonate (8.5 g) and the mixnire was stirred for 3 

10 days. Water was added and the resuitant precipitate was filtered off and dissolved in ethyl · 

.acetate, w.hicll was then washed with Water, dried over sodium sulfate, and evaporated to a 

residue. The residue was triturated with diethyl ether to afford the sub-title ester as a solid 

(8.0 g). 

15 MS (APCI) 359 (M+Ht 
1H NMR (DMSO-d6) : S 0.73 (s, 3H), l.59 (m, 4H), 2.47 (s, 3H), 2.99 (t, 2H), 3.77 (s, 6H), 

7.48 (d, 2H), 7.79 (d, 2H) 

b) Methyl 4-{[2.6·dihydro~2-methyl-4-C2·methylprooyll-6-C1-napbthalenylmethyl) .. 

20 1-oxo-1H-pyrrolo[3,4-4Jpyridazin-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-trioxabiclo[2~2.2]octan-1-yl]propyl} 

paratoluenethiosulfonate (0.70 g) prepared in a) above in dry tetrahyd.rofuran (8 ml) at 

25 -78 °C under nitrogen was added dropwise lithium diisopropylamide in tetfahydrofuran 
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(0.39M, 5.1 ml}. After one hour, aqueous sodium hydrogen carbonate solution was added 

and the mixture was extracted with ethyl acetate, which was then washed-with brine, dried 

over sodium sulfate, and evapora«:d to a gum The gum was immediately dissolved in 

methanolic hydrogen chloride solution and after 16 hours the solution was evaporated to 

s leave a residue. The residue was dissolved in ethyl acetate and washed 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 (APCI) 478 (M+Ht 

10 
1H NMR (CDCh), salient peaks: 8 3.10 {t, 2H), 3.62 {s, 3H}, 3.75 (s, 3H}, 5.95 (s, 2H), 

7.02 {s, lH} 

c} 4-ff2.6-Dihydro-2-methvl-4:(2-methylpropyll-6-C1-naphthalenylmethyll;.l·oxo-

1H-pyrrolo[3,4:41pvridazin·7-ylltbiolbutanoic acid 

is Methyl 4-{ [2,6-dihydro-2-methyl-4-(2-methylpropyl)-6-( l-naphthalenylmethyl)-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 

20 washed with brine, dried,-and evaporated to a solid, which was chromatographed with 

ethyl acetate-isohexane to give, after crystallisation from ethyl acetate-cyclohexane, 

4-{ [2,6-dihydro-2-methyl-4-(2-methylpropyl)-6-( l-naphthalenylmethyl)-l-oxo-1H­

pyrrolo[3,4-djpyridazin-7-yl]thio }butanoic acid (0.075 g). 

2S Melting point: 167 °C 

MS (APCI) 464 (M+Ht 

30 

1H NMR (CDCh) : 8 0.90 (d, 6H), 1.86 (m, 2H), 2.05 {m, lH), 2.49 (m, 2H), 2.70 (t~ 2H}, 

2.84 (t, 2H), 3.77 (s, 3H), 6.00 {s, 2H}, 6.80 (d, lH), 7.10 {s, lH), 7.40 {t, lH), 

7:58 (m, 2H), 7 .85-7.94 (m, 3H) 
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Example·S 

2.6-Dihvdro-7-CC3-hvdroxmropyllsultinyll-2-methyl-4-C2-methylpropyll-6•Cl­

naphthalenylmethyll·1H-pyrroloC3.4-dlp?ridazin-1-one CA> and 2,6-Dihydro-7-[{3-

hvdroxvpropyl)sulfonyll-2-methyl-4-C2-methylpropyll-6-Cl-naphthalenylmethyll-1H-

s pyrrolo[3.4-4Jpyridazin-1-one (B) 

o~./ 

(A) 

2,6-Dihydro-7-((3-hydroxypropyl)thio]-2-methyl-4-(2-methylpropyl)-6-(1'." 

naphthalenylmethyl)-1H-pyrrolo[3,4-d]pyridazin-1-one (0.34 g) prepared as described in 

Example 3 above was dissolved in dichloromethane (7 ml) and 3-chloroperoxybenzoic acid 

10 (229 mg) was added. After 4 hours sodium bicarbonate (aqueous) and sodium· 

metabisulfite (aqueous) were added and the mixture was extracted thrice with 

dichloromethane. 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 products. The more polar product was trinirated 

1s with ether to give 2,6-Dihydro-7-[(3-hydroxypropyl)ulfmyl]-2-methyl-4-(2-methylpropyl)-

6-( l-naphthaleny1methyl)-1H-pyrrolo[3,4-d]pyridazin-1-one (A} ( 48 mg) whilst the less 

polar product was recrystallised from isohexane-ethyl acetate to give 2,6-dihydro-7-[(3-

hydroxypropyl)ulfonyl]-2-methyl-4-(2-methylpropyl}-6-(1-naphthalenymethyl)-lH­

pyrrolo[3,4-d]pyridazin-1-one .(B) (94 mg}. 

20 

Compound A: 

Melting point: 164-166 °C 

MS ( +ve APCI} (M+H)+ 452 

1H NMR (DMSO-d6): S 0.88 (3H, d), 0.89 (3H, d), 1.47-1.65 (2H, m), 1.97-2.10 (lH, m}, 

is 2.53 (2H, d), 3.15-3.24 (lH, m}, 3.30-3.35 (2H, m), 3.39-3.48 (lH, m), 3.60 (3H, s}, 
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4.56 (lH, t), 6.30 (lH, d), 6.41 (lH, d), 6.73 (lH, d), 7.45 (lH, t), 7.57-7.65 (2H, m), 

7.88 (lH, s), 7.91 (lH, d), 1.98-8.02 (lH, m), 8.11-8.14 (lH, m) 

Compound B: 

s Melting point: 150-151 °C 

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

10 

1H NMR (DMSO-d6) : ~ 0.92 (6H, d), 1.57-1.66 (2H, m), 2.10-2.15 (lH, m), 2.60 (2H, d), 

3.J0.3.36 (2H, m), 3.65 (3H, s), 3.80-3.85 (2H, m), 4.58 (lH, t), 6.35 (lH, d), 6.36 (2H, s), 

7.38 (lH, t), 7.58-7.68 (2H, m}, 7.86 (lH, d), 8.00 (lH, dd), 8.12 (lH, d), 8;18 (lH, s) 

Example6 

2-rt-Hvdroxy-1-(l·naphth~enyllmetbyll-S-methyl-7-(2-methvtnroJ)vllthieno 

C2.3-dlpyridazin-4C5Hl-one 

1s a) 2-C3-Metbyl-1-oxobutvlltbiophene-3-carboxylic acid 

Lithium diisopropylamide (86 mmol) in tetrahydrofuran (30 ml) was added at 0 ~c to 

a solution of thiophene-3-carboxylic acid (5 g) in tetrahydrofuran (50 ml). 

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

The reaction mixture was stirred at 25 °C for 3 hours and then water (100 ml) was added 

20 and the tetrahydrofuran was removed in vacuo. The aqueous residue obtained was 

extracted with ethyl acetate and the aqueous phase added to potassium permanganate 

(12.3 g) and wanned 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 

2S give the sub-title compound as an oil (5.3 g). 

MS (APCl) ((M-H-f) 211 
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1H NMR (CDCh): & 1.03 {6H, d), 2.37 (lH, m), 2.95 (2H, d), 7.70 (lH, d), 7.97 (lH, d) 

b) S-Metbyl-7-C2-metbylpropyllthieno[2,3:dlpyridazin-4CSID-one 

2-(3-Methyl-1-oxobutyl)thiophene-3-carboxylic acid(5.3 g) prepared in a) above was 

s 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 orgariic 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 I 

to ~thyl acetate (2:1to1:1) gave the sub-title compound as an oil (3.05 g). 

15 

MS (APCI) ((M+H) +) 223 

1H NMR (CDCh) : & 1.00 {6H, d), 2.05 (lH, m), 2.75 (2H, d), 3~85 (3H, s), 7.60 (lH, d), 

7.80 {lH, d) 

c) 2-U~Byaroxy-1-Cl-napbthalenvllmetbyll-S-metbyl;.7.(2-ID.ethyloropyDtbieno-

[2,3-41PYridazin-4(SHl-one 

Lithium diisopropylamide (6.75 mmol) in tetrahydrofuran (8 ml) and 

1-naphthaldehyde (0.7 ml) in tetrahydrofuran (5 ml) were added alternately to a solution of 

20 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 washed once with dilute hydrochloric acid, twice with saturated 

sodium hydrogen carbonate solution and once with brine, before being dried and 

2S evaporated. Purification by chromatography eluting with isohexane I ethyl acetate (l:l), 

and subsequent HPLC eluting with the same gave the title compound (0.4 g). 

Melting point: 165-7 °C 

MS (APCI) ((M+Ht) 379 

30 
1H NMR (DMS0-dt5): a 0.91 (6H, d), 2.12 (lH, m), 2.57 (2H, d), 3.64 (3H, s), 
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6.77 (lH, d), 6.84 (lH, d), 7.28 (lH, s), 7.48-53 {2H, m);. 7.57 (lH, t), 7.79 (lH, d). 

7 .92 (lH, d), 7 .96 {lH, dd), 8.26 (lH, dd) 

Example7 

s S-Methyl-7-C2-methylpropyl}-2-l1-naphthalenylmethyllthienoC2.3-4J 

ovridazin-4C5Hl-C>ne 

Triethylsilane (0.3 ml) was added to a solution of 2-[1-hydroxy-1-(1-

naphthalenyl)methyl]-5-methyl-7-(2-methylpropyl)thieno[2,3-d]pyridazin-4(5H)-one 

io (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 with brine, and then 

dried and evaporated. Purification by chromatography eluting with iso-hexane I ethyl 

ts acetate (4:1to2:1), and subsequent HPLC eluting with isohexane: ethyl acetate (2:1) gave 

the title compound (0.25 g). 

Melting point: 103 °C 

MS(APCl)(~+H)+)363 

20 . 1H NMR (DMSO-d6) : 8 0.86 (6H, d), 2.04 (lH, m), 2.51 (2H, d), 3.65 (3H, s), 

4.81 (2H, s), 7.47 (lH, s), 7.48-7.53 (3H, m), 7.60 (lH, d), 7.89 {lH, d), 7.96 (lH, dd), 

8.15 (lH, dd) 
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Examples 

3-CC3-Hvlroxvi>ropylltbiol-S-methvl-7-C2-methylproPYD-2-Cl·naphtbalenyhnetbyll­

thieno[2.3-dlpvridazin-4CSHl·one · 

s Prepared from 5-metbyl-7-(2~methylpropyl)-2,;;( l-naphthalenymethyl)thieno[2,3-d]-

pyridazin4(5H)-one (385 mg) prepared as described in Example 7 above and S-{3-[(1,1-

dimethylethyl)dimethylsilyl]oxypropyl} paratoluenethiosulfonate (600mg) (J. Med. Chem., 

1995, 38, 2557)following the method of Example 3. Yield 370 mg. 

10 Melting point: 128-130 °C 

MS (+ve APCI) {M+Ht 453 

lS 

1H NMR (DMSO-d6) : S 0.83 (6H, d), 1.67 (2H, quin), 1.93-2.06 (lH, m), 2.46 (2H, d). 

3.13 {2H. t), 3.50 (2H. q), 3.70 (3H, s}, 4.53 (lH, t), 4~88 (2H, s}, 7.45-7.58 (4H, m), 

7.90 {lH. d), 7.95-8.04 (2H, m) 

Example9 

5-Methyl-7-C2-methylpropyll~2-ct•naphthalenylcarbonyllthienof2.3-dlpyridazin- . 

4C5Hl-one· 

'. 
20 Potassium permanganate (0.335g) _and 18-crown-6 (lOmg) were added to a solution 

of 2-[ I-hydroxy-I-{ l-naphtbalenyl)methyl]-5-methyl-7-(2.:.methylpropyl)hieno[2,3-

d]_pyridazin-4(5H)-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 give the title compound (0.14g). This was purified further by preparative nonnal-

s phase HPLC with gradient ethyl acetateAsohexane elution. 

Melting point: 121°C 

MS ( +ve APCI) 377 ((M+H)~ 
1H NMR (DMSO d6) 8 0.98 (6H, d}, 2.14-2.26 (lH, m}, 2.74 (2H, d), 3.70 (3H, ~). 

to 7.60-7.65 (2H, m}, 7.70 (lH, dd),7.79 {IH, s), 7.98 (lH, dd}, 8.07-8.11 (2H, m), 

8.26 (lH, d). 

Example to 
. . 

3-[{3-Hvdroxypropyllsulfinyll-S-methyl-7-C2-methylpropyll-2-C1-naphthalenyl-

. 1s methyDthienoC2.3-dlpvrid8zin-4C5H)-one 

o:./H 
s . 

3-Chloroperoxybenzoic acid (80%, O.OSSg) was added to a stirred solution of 3-{[3-

. hy~xypropyl]thio} 5-methyl-7-(2-methylpropyl)-2-(l-naphthalenyhnethyl)thi~no[2,3-

d]pyridazin-4(5H)-one (example 8, 0.14g) in dichloromethane (20ml) at room temperature~ 

20 After 20 hours, the mixture was diluted with dichloromethane (30ml), washed with 

saturated sodium hydrogen carbonate solution, dried. filtered and evaporated. The residue 

was purified by column chromatography, eluting with ethyl acetate : isohexane ( 1: 1 then 

2:1), followed by preparative normal-phase HPLC with gradient ethyl acetateAsohexane 

elution to give the title compound (0.0Sg) as a foam. 

2S 

Melting point: 60-65°C 
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MS ( +ve APCI) 469 ((M+H)~ 

-1H NMR (DMSO d6) 8 0.80 (3H, d), 0.82 (3H, d), 1.81-1.99 (2H, m), 2.03-2.15 (IH, m), 

2.44 (2H, d), 3.28-3.39 (2H, m), 3.58 (2H, q), 3.67 (3H, t), 4.65 (lH, t}, 4;84 (lH, d), 

5.80 (lH, d), 7.51-7.56 (3H, m}, 7.61 (lH, d), 7.92 (lH, d), 7.95-7.99 (lH, m}, 8.14-8.17 

s (lH, m). 

10 

Examplell 

+<f 4.5-Dihydro-5-methvl· 7-(2-methylpropyll-2-Cl-naphthalenylmethyl}-4-

oxothienoC2,3-dlpyridazin-3•yllthiolbutanoic acid 
. O,..OH 
s_r· 

a) 4.4.4-Trimethoxybutvl 4-metbylbenzenesulfonothioate 

A mixture of para-toluenethiosulfonic acid potassium salt (24 mmol), trimethyl 

4-bromoorthobutyrate (22 mmol) and hexamethylphosphoramide (30 ml) was stirred at. 

room temperature for48h and was then poured into 10:1 hexane/diethyl ether (500 ml) and 

1s shaken vigorously. The mixture was washed with water (2 x 200 ml)· and then brine. The 

organic phase was collected and dried over MgS04 and evaporated to yield the sub-title 

ester as an oil (5.3g) containing ca 1% 4,4,4-Trimethoxybutyl 4-

methylbenzenesulfonodithioate. 

20 
I . . . 
H NMR (CDCh) 8 l.95(2H, m), 2.37(2H, t), 2.44(311, s), 3~02(2H, t), 3.16(9H, s)~ 

7.33(211, d), 7 .80(2H, d). 

b) Methyl 4-{[4,5-dihydro-5-methyl-7-C2-methylproovll-2-Cl-naphthalenylmethyll-

4-oxothienoC2,3-dlpvridazin-3-ylltbiolbutanoate. 

zs A solution of lithium diisopropylamide (1.8mmol) in tetrahydrofuran (Sml) was 

added dropwise to a solution of 5-methyl-7-(2-methylpropyl)-2-(1-naphthalenyknethyl)-
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thieno[2,3-d]pyridazin-4(5H)-one (example 7, 0.30g) and 4,4,4-trilnethoxybutyl 4-

methylbenzenesulfonothioate (0.42g) in tetrahydrofuran (15ml) at -78°C under nitrogen. 

After 2 hours, the mixture was wanned to room temperature, quenched with IM 

hydrochloric acid (25ml) and extracted with ethyl acetate (25ml). The organic extracts 

s were washed with lM 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, 1:1then1:0), to give the 

suh-dde OOllipOUlld (0.2Sg) as an oil. 

10 MS ( +ve APCI) 495 ((M+HJ1 

1H NMR (CDCh) a 0.88 (6H, d), 2.00 (2H, quin), 1.99-2.11 (lH, m), 2.44 (2H, d), 2.55 

(2H, t), 3.20 (2H, t), 3.65 (3H, s}, 3.82 (3H, s}, 4.87 (2H, s}, 7.40-7.SO (4H, m}, 7.84 

(lH, d}, 7.90 (lH, dd)~ 7.98 (lH, dd). 

1s c) 4.ff 4.S-Dihydro-S-methyl-7-C2-methylpropyll-2-Cl-naphthalenylmethvll+ 

oxothienoC2,3-dlpyridazln-3-yllthio}butanoic acid 

A solution of lithium hydroxide hydrate (0.035g) in water ( lml) was added to a 

solution of methyl 4-{ [ 4,5-dihydro-5-methyl-7-(2-methylpropyl)-2-( l-naphthalenylmethyl)-

4-oxothieno[2,3-d]pyridazin-3-yl]thio} butanoate (0.20g) in tetrahydrofuran (6ml) at room 

20 temperature. After 2 days, lM hydrochloric acid (20ml) was added and the mixture was 

extracted.with ethyl acetate (20ml). The organic extracts were washed with brine, dried, 

filteredJmd evaporated. The residue was dissolved in ethyl acetate: isohexane (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). 

2S 

Melting point 154-156°C 

MS (+ve APCI) 481 ((M+H)°1 
1 . 
H NMR (DMSO d6) & 0.85 (6H, d), 1.76 (2H, quin}, 1.94-2.06 (lH, m), 2.38 (2H, t), 2.45 

(2H, d), 3.11 (2H, t), 3.69 (3H, s), 4.88 (2H, s}, 7.45-7.58 (4H, m}, 7.90 (lH, d}, 7.97-8.01 

30 (2H, m) 12.09 (lH, brs}. 
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Example 12 

5-Methyl-7-C2-methylproPYll·2-{1-naphtbalenylmethyll-3-C2-pyridinylthioltl)ienoC2.3· 

dlpyridazin-4CSH)·one 

s A solution of butyl lithium in hexanes (2.5M, 0.60ml) was added to a solution of 

diisopropylamine (0.16ml) intetrahydrofuran (5ml) at OOC under nitrogen. After 30 

minutes, 4ml of the· resulting solution was added to a solution of 5-methyl-7-(2-

methylpropyl}-2~(1-naphthalenyhnethyl)thieno[2,3-d]pyridazin-4(5H)-one (example 7, 

0.207g) and2,2'-dipyridyldisulfide (0.19g} in tetrahydrofuran (l5ml) at-78°C. The 

10 mixture was warmed to room temperature, quenched with saturated aqueous 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 solution, then with brine (25ml), dried, filtered and evaporated. 

The residue was purified by column chromatography, eluting with ethyl acetate :isohexane 

ts ( 1 :2 then 1: 1 ), followed by recrystallisation from ethyl acetatelisohexane. and then . 

preparative normal-phase HPLC with gradient ethyl acetatelisohexane elution to give the 

title compound (0.077g) as a foam. 

MS (+ve APCI) 472 ((M+H)~ 

20 1H NMR (DMSO d6) 8 0.85 .(6H, d), 1.97-2.08 (lH, m}, 2.50 (2H, d), 3.59 (3H, s), 4.83 

(2H, s), 7.09 (lH, d), 7.14 (lH, dd), 7.35 (lH, td), 7.48-:7.52 (3H, m), 7.66 (lH, td), 

7 .87-7 .96 (3H, m), 8.38-8.40 (lH, m). 
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s 3-Chloroperoxybenzoic acid (80%, 0.27g) was added to a stirred solution of3-{[3-

hydroxypropyl]thio} 5-methyl-7-(2-methylpropyl)-2-(1-naphthalenyhnethyl)thieno[2,3-

d]pyridazin-4(5H)-one (example 7, 0.28g) in dicbloromethane ( 1 Oml). After 24 hours, the 

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

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

10 chromatography, eluting with ethyl acetate : isohexane (1:.1 then 2: 1 then 1 :0), followed by 

recrystallisation from ethyl acetatelisohexane to give the title compound (0.209g). 

Metting-point 160-163°C 

MS ( +ve APCI) 485 ((M+H)~ 

1s 1H NMR (DMSO d6) S 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 (lH, t), 5.23 (2H, s), 7.51-7.58 (4H, m), 7.94-8.02 

(3H, m). 

Example14 

20 2-Cl-Hydrox!-1-phenylmethTIJ-S-methyl-7-C2-methvlpropyl)tbjenoC2.3-dlpvridazin· 

4C5H)-one 

A solution of lithium diisopropylamide (13.6mmol) in tetrahydrofuranlhexane (2:1, 

22ml) was added dropwise to a solution of 5-methyl-7-(2-methylpropyl):hieno[2,3-
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d]pyridazin-4(5H)-one (example 6 step b, 2.00g) in tetrahydrofuran (24ml) at -700C under 

nitrogen. Benzaldehyde (2.00ml) was added and after 15 minutes, the mixture was wanned 

to room.temperature. IM Hydrochloric acid (SOml) was added and the mixture was 

extracted with ethyl acetate (lOOml). The organic e~tracts were washed twice with lM 

s hydrochloric acid, twice with saturated sodium hydrogen carbonate solution, then with 

brine, dried, filtered and evaporated. The residue was purified by column chromatography, 

eluting with ethyl acetate: isohexane (l:~ then 1:2 then 1:1), to give the title compound 

(2.48g) of which O.Sg was purified by preparative normal-phase HPLC with.gradient 

ethanoVdichloromethane elution to gave the title compound (0.38g) as an oil. 

10 

MS ( +ve APCI) 329 ((M+H)~ 

1H NMR (DMSO d6) & 0.92 (6H,d}, 2.06-2.18 (lH, m), 2.60 (2H, d), 3.67 (3H, s), 6.11 
. . . . . . . . . 

(lH, d), 6.71 (lH, d), 7.28 (lH, t), 7.36 {lH, s), 7.39 (2H, t), 7.49 (2H, d). 
. . . 

ts E:xample .15 

"5-Methyl-7-<2-methylproPYll·2-phenyJmethylthienoC2.~Jpyridazin-4(5H)-one 

Triethylsilane (1.0ml) was added to a stirred solution of2-[l•hydroxy-1-

phenylmethyl]-5-methyl-7-(2:..methylpropyl)hieno[2,3-d]pyridazin-4(5H)-one (example 

20 14, l.44g) in trifluoroacetic acid (2ml) and dichloromethane (lOml) at room temperature. 

After 24 hours, saturated sodium hydrOgen carbonate solution (lOOml) was added and the 

mixture was extracted with ethyl acetate (lOOml). The organic ex~ts 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 

2S ethyl acetate: isohexane (1:4 then 1:3), to give the title compound (1.1 lg) as a solid. 

Melting point: 97-98°C 
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MS (+ve APCI) 313 ({M+H)~ 
1H NMR (DMSO d6) 3 0.90 (6H, d), 2.04-2.16 (lH, m), 2.57 (2H, d), 3.67 (3H, s), 4.32 

(2H. s), 7.25 (lH. m). 7.30-7.40 (4H, m), 7.44 (lH, s) .. 

s Example 16 

3-U3·Hvdroxypropy)tbiol-S-methyl-7·C2·methylpropyll·2-phenylmethylthieno[2,3. 

dlpvridazin-4CSH)-one 

0 

A solution of butyl lithium in·hexanes (2.SM, L3ml) was added to a solution of 

10 diisopropylamine (0.45inl) in tetrahydrofuran (6inl) at OOC under nitrogen. After 30 

minutes, 5ml of the resulting solution ~as added to a solution of 5-methyl-7-(2-

methylpropyl)-2-phenylmethylthieno[2,3-d]pyridazin-4(5H)-one (example 15, O.SOg) and 
. . .· .· . 

S-[3-{ [(1, 1-dimethylethyl)dimethylsilyl]oxy }propyl] 4-methylbenzenesulfonotbioate, (J. 

Med. Chem. 1995, 38, 2557., 0.85g) in tetrahydrofuran (lOml) at -78°C under nitrogen. 

1s The reaction mixture was warmed to ro~m temperature, quenched with saturated aqueous 

ammonium chloride 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, dried, filtered and 

evaporated. The residue was dissolved in acetonitrile (20ml) and treated with 40% 

20 hydrofluoric acid (lml). After 16 hours, saturated 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 chromatograi)hy, eluting with ethyl acetate : isohexane ( 1 :2 then 1: 1) to give .the 

title compound (0.51g) as a solid. 

2S 

Melting point: 60-65°C 

MS ( +ve APCI) 403 ((M+H)~ 
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1H NMR (DMSO d6) 8 0.88 (6H, d), 1.57 (2H, quin), 2.08 (lH, m), 2.53 (2H, d), 3.00 

(2H, t), 3.43 (2H, q), 3.70 (3H, s),4.44 (2H, s), 4.48 (lH, t), 7.22-7.34 (SH, m). 

Examole17 

3-CC3-Hydroxypropvl)sulfonyll-5-methvl-7-(2:.methylpropyll-2-phenylniethylthieno­

C2.3-dlovridazin-4<5Hl-one 

Prepared from 3-{ [3-hydroxypropyl]thio }-5-methyl-7-(2-methylpropyl)-2-

phenylmethylthieno[2,3-d]pyridazin4(5H)-one (Example 16, 0.32g) and 3-

10 chloroperoxybenzoic acid (86%, 0.32g) in dichloromethane (20ml) according to the 

proCedure of example 13 to give the title compound (0.18g) as afoam. 

Melting point: 105-107°C 

MS ( +ve APCI) 435 ((M+H)°1 

ts 1H NMR (DMSO d6) 8 0.89 {6H, d), 1.74-1.83 (2H, m), 1.99'."2.10 (lH, m), 2.57 (2H, d), 

3.44 (2H, q), 3.71 (3H, s)~ 3.86-3,92 (2H, m), 4.63 (lH, t), 4.75 (2H, s}, 7.28-7.38 (SH, m). 

Example18 

2.6-Dihydro-2-methyl-4-C2-methylpropyD-6-phenylmethyl-1B·pyrrolo[3,4-

20 dlyjvridazin-1-one 

a) 2.6-Dihydro-2-methyl-4-C2-methylproovll-1H-pmoloC3.4-dJpvridazin.t-one 

. · Methyl 4-(3-methyl-1-oxobutyl)-lH-pyrrole-3-carboxylate (Example 1 step b, 0.7g) 

and methylhydrazine (0.6 ml) in ethanol (20 ml) were heated underreflux for 16 hours. 



W099/29695 PCT/SE98/02191 

42 

The solution was evaporatedt 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). 

s MS ( +ve APCI) 206 ((M+H)') 
1H NMR (CDCh) & 0.97 (6H, d), 2.08-2.32 (lH, m). 2.62 (2H, m}, 3.78 (3H, s). 7.24 

(lH, t), 7 .57 (lH, t}, 11.56 (lH, br). 

b) · 2,6-Dihydro-2-methvl-4-C2-methvlproovll·6-phenylmethyl-1H-pyrrolo£3.4-

10 d]pyridazin-1-one 

A solution of 2,6-dihydro-2-methyl-4-(2-methylpropyl)-1H ... pyrrolo[3,4-d]pyridazin­

.1-one (0.65g) in dry dimethyl fonnamide (3 ml) was added dropwise to sodium hydride 

(0.lSg of a 60% dispersion in oil) in dimethyl fonnamide (10 ml) with stirring. After 20 

minutes benzyl bromide (0.45 ml) and a crystal of potassium iodide were added. The 

1s mixture was stirred for 11 days and then poured into dilute hydrochloric acidt which was 

extracted with ethyl acetate. The organic phase was washed with water, dried, and 

evaporated to give an oil, which was purified by chromatography on silica (ethyl 

acetate/isohexane 3: 1) to afford, after crystallisation from cyclohexane. 2t6-dihydro-2- ·. 

methyl-4-(2-methylpropyl)-6-phenylmethyl-1H~pyrrolo[3,4-d]pyridazin-1-one(0.3g). 

20 

2S 

Melting point: 104°C 

MS ( +ve APCI) 296 ((M+H)+) 
1 . 
H NMR (CDCh) & 0.95 {6H, s), 2.12 (lH, m), 2.56 {2H, d), 3.72 (3H, s). 5.27 (2H. s), 

7.08 (lH. d(J=2.1Hz)), 7.16 (2H, m}, 7.37 (3H, m), 7.49 (lH, d(J=2.1Hz)). 
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Example19 

2.6-Dihydro-2-methyl-4-C2-methylpropyll-6-phenyhnethyl-7•C2-pyridinylthiol-1H­

pyrrolof3,4-dlpyridazin-1-one 

s Butyl lithium (2.5M in. hexanes, 0.32ml) was added dropwise to a stirred solution of 

diisopropylamine (0.1 lml) in dry tetrahydrofuran (2ml) at OOC, under nitrogen. The 

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

solution of 2,6-dihydro-2-methyl-4-(2-methylpropyl)-6-( l-phenylmethyl)-1H-pyrrolo[3,4-

d]pyridazin- l-one (Example 18, 0.2g) in dry tetrahydrofuran (2ml), and stirring was 

10 continued for 30 minutes. A solution of 2,2' -dipyridyl disulfide (0.155g) in dry 

tetrahydrofuran (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 

evaporated to give a yellow oil. Chromatography, eluting with dichloromethane : acetone 

is (4: 1), followed by reverse phase HPLC, with an acetonitrile : aqueous ammonium acetate 

gradient, gave the title compound (0.05g). 

Melting point: 131-132°C 

MS ( +ve APCI) ((M+H)~ 405 

20 
1H NMR (CDC}]) & 0.97 (d, 6H), 2.06-2.19 (m, lH}, 2.55 (d, 2H), 3~70 (s, 3H), 5.44 

(s, 2H), 6.88 (d, lH), 6.93 (dd, lH), 7.10-7.12 (m, 2H), 7.25-7.27 (m, 4H), 7.40 (t, lH), 

8.32 (d, lH). 



W099/2969S PCT/SE98/02191 

44 

Example20 

2.6~Dihydro-7-[(3.;hydroxvuropvllthiol-2-methvl-4-C2-metbylprooyll•6-phenylmethvl-. 

1H-pyrrolo[3,4-dlpvridazin-1-one 

s Butyl lithium (2.SM in hexanes, 0.32ml) was added dropwise to a stirred solution of 

diisopropylamine (0.1 lml) in dry tetrahydrofuran (2ml) at OOC, under nitrogen. ·The 

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

added a solution of 2,6-dibydro-2-methyl-4-(2-methylpropyl)-6-phenylmethyl-1H­

pyrrolo[3.4-d]pyridazin-1-one (Example .18, 0.2g) in dry tetrahydrofuran (2ml), and 

10 stirring was continued for 30 minutes. A solution of S-[3-{[(1,1-

dimethylethyl)dimethylsilyl]oxy }propyl] 4-methylbenzenesulfonothioate, (J. Med. Chem. 

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

to warm to room temperature overnight, and was then quenched by the addition of 

saturated auimonium chloride solution. The mixture was extracted into diethylether, 

is washed with brine, dried and evaporated. Chromatography, eluting with ethyl acetate : 

isohexane (3:7), gave a yellow oil (0.24g), MS (APCI) 500 (M+Ht. 

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 

20 acetate, washed with brine, dried and evaporated. Chromatography, eluting with ethyl 

acetate, followed by trituration with isohexane : diethylether gave the title compound 

(0.105g). 

Melting point: 91-92°C 

2S MS ( +ve APCI) ((M+H)~ 386 
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1H NMR (DMSO d-6) 8 0.92 (d, 6H), 1.46 (quint, 2H}, 2.04-2.14 (m, lH), 2.53 (d, 2H), 

2.88 (t, 2H), 3.30-3.37 (m, 2H), 3.55 (~. 3H), 4.44 (t, lH), 5.52 (s, 2H), 7.11 (s, lH), 7.14 

(d, lH}, 7.25-7.37 (m, 3H), 7.88 (s, lH). 

s Epmple21 

2.6-Dihydro-2-methyl-4-C2-methylpropyll-6-C3.4,S-trimethoxvohenyl)methvl-1H­

PYrroloC3.4-dlpyridazin-1-one 

'N~O . • NO-N . 
. , OMe 

Meo OMe 

A mixture of 2,6-dihydro-2-methyl-4-(2-methylpropyl)-1H-pyrrolo[3,4-d]pyridazin-

10 1-one (Example 18 step a, 0.031g), 3,4,5-trimethoxybenzyl chloride (0.038g), and cesium 

carbonate (0.090g} in dry dimethyl fonnamide (0.8 ml) 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-

ts . methylpropyl)-6-[3,4,5-trimethoxyphenyl]methyl-1H-pyrrolo[3,4-d]pyridazin-1-one 

(0.033g). 

Melting point: 154.5-155° 

MS (+ve APCI) 386 ((M+Ht) 

20 
1H NMR (CDCh) 8 0.96 (6H, d), 2.14 (UL m), 2.56 (2H, d), 3.73 (3H, s), 3.81 (6H, s), 

3.84 (3H, s), 5.19 (2H, s), 6.37 (2H, s), 7.01 (IH, d(J=2.1Hz)), 7.50 (lH, d(J=l.8Hz)). 
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Example22 

2.6-Dihvdro-2-methyl-6-Cl-napbthalenylmethvll-4-Cl-methylethyDamino•lH­

pvrrolo[3,4-dlpyridazin-l-one 

s a) Diethyl l·Cl-naphthalenvlmethvllpyrrole-3,4-dicarboxvlate 

Potassium carbonate (Sg) followed by 1-(chloromethyl)naphthalene (4.60g)were 

added to a solution of diethyl 3,4-pyrroledicarboxylate (5.00g) in acetone (SOml). The 

mixture was stirred at room temperature for 4 days, dilute hydrochloric acid (lOOml) was· 

added and the mixture was extracted with ether (2 x lOOml). The organic extracts were 

io dried, filtered and evaporated to give the sub-title compound as a solid (7 .62g). 

1H NMR (CD03) 3 1.31 (6H, t), 4.21· (4H, q), 5.49 (2H, s), 7.21-7.28 (3H, m), 7.46 

(lH. t), 7 .50-7 .57 (2H, m), 7 .80-7 .93 (3H, m). 

is b) 2.3-Dihvdr9·2-methyl-6-Cl-naphthalenylmethyll-1H-pyrrolof3,4-dlpyridazine-

1.4C6Hl-dione 

Methyl hydrazine (0.55ml) was added to a solution of diethyl 1-(1-

napbthalenylmethyl)pyrrole-3,4-dicarboxylate (l.OOg) in ethanol (looll). The mixture was 

heated at 200°C in a ~ed tube for 3 days. The mixture was evaporated and the residue 

20 was purified by column chromatography, eluting with ethyl acetate :·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 APCI) 306 ((M+H)~ 

2S 1H NMR (DMSO d6) a 3.33 (3H. s), 5.88 (2H, s), 7.32 (lH, d), 7 .50-7 .64 (SH, m), 7.94 

(lH, d), 7.99 (lH, d), 8.19 (lH, d), 10.94 (lH, s, br). 
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c) 4-Cbloro-2,6-dihvdro-2-metbyl-6-Cl-napbthalenylmetby))-lH-pvrrolof3,4-

dlpyridazine4-one 

A suspension of 2,3-dihydro-2-methyl-&{ 1-naphthalenylmethyl)-1H-pyrrolo[3,4-

d]pyridazine-l,4(6H)-dione (O~lOg) in phosphorus oxychloride (lml) was heated at reflux 

s 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). 

10 

MS ( +ve APCI) 3241326 ((M+H)1 

d) 2,6-Dihydro-2-metbyl-6~Cl-napbtbalenylmetbyl).4.(2.0ropvllamino-lH­

pyrrolof3.4-dlpnidazin-1-one 

Isopropylanline (lml) was added to a solution of 4-chloro-2,6-dihydro-2-methyl~6-(1-

naphthalenylmethyl)-1H-pyrrolo[3,4-d]pyridazine-1-one (0.095g) in ethanol (4ml) and the 

1s mixture was heated in a sealed tube at 200°C for 3 days then at 2500C for 24 hours. The 

mixture was evaporated and the residue was purified by column chromatography, eluting 

with ethyl acetate followed by recrystallisation from ethyl acetate/isohexane to give the title 

compound (0.013g). 

20 Melting point: 221-222°C 

2S 

MS (+ve APCI) 347 ((M+H)1 

1H NMR (DMSO d6) 8 1.12 (6H, d), 3.39 (3H, s}, 3.8~3.92(1H, m), 5.86 (2H, s), 5.98 

(lH, d), 7.34 (lH, d), 7.40 (lH, d), 7.44-7.60 (3H, m), 7.72 (lH, d), 7.95-8.01 (2H, m); 

8.07-8.10 (lH, m). 
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Example23 

2.6-Dihydro-2-methyl-4-C2-methylpropyll-6-C4-pvridinyllmethyl-1H-pyrroloC3.4--- _ 

dlpvridazin-1-one 

s a) 2.6-Dihydro-2-methvl-4-C2-metbvlpropvll-1H-pmolo[3,4-dlpyridazin-1-one~ 

10 

Methyl 4-(3-methyl-1-oxobutyl)-lH-pyrrole-3-carboxylate (Example 1, step b. 7.Sg) 

and methylhydrazine (6ml) were heated at reflux for 18 hours. The solvent was evaporated 

and the residue was chromatographed, eluting with dichloromethane-ethanol (19: l), iO give 

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

MS (+ve APCI) ((M+H)1206 

1H NMR (DMSO d-6) 8 0.91{d,6H);2.0S-2.18 {m, lH), 2.54 (d;2H);-3.54 (s, 3H), 7.46 

,Ct..lH), 7.57 {t, lH), 12.51 (br s, lH). 

is b) 2.6-Dihydro-2-methyl-4-C2-metbvlPropvD-6-C4-PVridinyllmethJl-1H·pmolo[3,4-

dlpyridazin-1-one 

A mixture of 2,6-dihydro-2-methyl-4-(2-methylpropyl)-lH-pyrrolo[3,4-d]pyridazin- __ 

l-one (0.04g, Example 23, step a), cesium-~~ate (0.2g), 4-chloromethylpyridine 

hydrochloride (0.035g) indimethylformamide (4.S-ml)-was shaken periodically over-18 

20 hours. The reaction was evaporated at reduced pressure, and the residue was purified by 

normal phase HPLC. eluting with a dichlommethane : ethanol gradient, -to give the title 

compound (0.024g). 

Melting point: 91-93°C 

2S MS (+ve APCI) ((M+H)~297 

-1H NMR (CDCh) 8 0.96 (d, 6H), 207"'2.20 (m, lH), 2.$6 (d, 2H);3.73 (s, 3H), 5.30 

{s, 2H), 6.98-7.01 (m, 3H}, 7.51 (d, lH), 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-dihydro-2-methyl-4-(2-methylpropyl)-1 H-pyrrolo[3,4-d]pyridazin- l-one, 

cesium carbonate and the appropriate benzyl halide. 

·Example Name Melting MS (+ve APCI) 1H NMR (CDCh) ~ 

point °C ((M+H)~ 

24 6-(2-Chlorophenyl)- 102-104 330/332 0.97 (d, 6H), 2.06-2.19 

methyl-2,6-dihydro- · (m, lH), 2.56 (d, 2H) • 
....._N ~ 

-'Q I 2-methyl-4-(2- 3.72 (s, 3H), 5.38 (s, 
N~ :::.... 

methylpropyl)-1 H- 2H), 6.96 (lH, dd), 7.05 

pyrrolo[3,4-d]- (lH, d), 7.22-7.34 

pyridazin-1-one (2H, m) 7 .43 (lH, dd), 

7.49 (lH, d) 

25 6-(3,5- 172-174 332 0.97 (d, 6H), 2.06-2.20 

Difluorophenyl)- (m, lH), 2.56 (d, 2H), 

t I <;r methyl-2,6-dihydro- 3.73 (s. 3H), 5.25 

2-methyl-4-(2- (s, 2H}, 6.60-6.68 (m, 

methylpropyl)-lH- 2H), 6.79 (tt. lH). 7.00 

pyrrolo[3,4-d]- (d, lH), 7 .48 {d, lH) 

pyridazin-1-oile 

. 26 6-(2-Chloro-6- 124-126· 348/350 0.96 (d, 6H), 2.07-2.20 

fluorophenyl)methyl (m, lH), 2.55 (d, 2H), 
....._N : :tS I -2,6-dihydro-2- 3.70 {s, 3H), 5.44 
N~ 

Cl ~ methyl-4·(2- {s, 2H}, 7.06-7.12 

methylpropyl)-1 H- (m, 2H), 7 .28-7 .37 

pyrrolo[3,4-d]- (m, 2H), 7.55 (d, lH). 

pyridazin-1-one 

I 

I . 
I 
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Example Name Melting MS ( +ve APCI) . 
1H NMR (CDCh) & 

point °C ((M+HJ1 

27 6-(3-Chloro-2- 124-127 348/350 0.96 (d. 6H). 2.07-2.20 

fluorophenyl)methyl (m, IH), 2.55 (d, 2H), 

-2.6--dihydro-2- 3.72 (s, 3H), S.33 

methyl-4-(2- (s, 2H), 6.95 (t, IH), 

methylpropyl)-lH~ 7.04-7.11 (m. 2H), 7.41 

pyrrolo[3,4-d]- (t, lH), 7.50 (d, lH) 

pyridazin-1-one 

28 2,6-Dihydro-2- 141-143 347 0.95 (d, 6H), 2.07-2.20 

methyl-4-(2- (m, lH), 2.55 (d, 2H), 

methylpropyl)-6-(2- 3.73 (s, 3H), 5.57 

quinolinylmethyl)- (s, 2H), 7.05 (d, lH), 

1H-pyrrolo[3,4-d]- 7.14 (d, lH), 7.55-7.63 

pyridazin-1-one Cm. 2H), 7.74-7.83 

(m. 2H), 8.09 (d, lH), 

8.13 (d. lH) 

29 2,6-Dihydro-2- 127-129 364 0.96 (d, 6H), 2.06-2.20 

methyl-4-(2- (m, 1H). 2.56 (d, 2H), 

-'O methylpropyl)-6-(2- 3.73 (s, 3H), 5.49 
:::.... ~ v 

trifluoromethyl- · (s, 2H), 6.85(d, lH) •. .....,.:; 

phenyl)methyl-lH- 7.02 (d, lH}, 7.42-7.52 

pyrrolo[3,4-d]- (m, 3H), 7.74 (d. lH) 

pyridazin-1-one 



s 
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~ 

Name 

2,6-Dihydro-6-(2-

imidazo[ l ,2-a]­

pyridinyl)methyl-2-

methyl-4-(2-

methylpropyl)-1H­

pyrrolo[3,4-d]­

pyridazin-1-one 
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Melting MS (+ve APCI) 1H NMR (CDCh) 3 

point °C ((M+HJ1 

165-166 336 0.96 (d, 6H), 2.07-2.21 

(m, lH). 2.55 (d. 2H), 

3.71 (s, 3H), 5.43 

(s, 2H), 6.81 (t, lH), 

7.19 {d, lH), 7.22 

(dd, lH), 7.43 (s, lH), 

7 .56-7 .60 (m, 2H), 8.05 

(dd, lH) 

E:xample31 

2.6·Dihydro-N-£J.(1-1H-imidazolyllpropyll-2-methyl-4-C2-methylproPYll· l-oxo-6-

phenylmethyl-1H-pyrrolo£3,4-dJpyridazin-1-one-5-carbo:xamide . . r===\ . 

0 /"' 
NH 

a) 2.6-Dihydro-2-methyl-4-C2-methylpropyll·6·phenylmethyl~1H-pmolof3.4· 

dlpyridazin-1-one-5-carboxvlic acid. 

Butyl lithium (2.5M in hexanes, 2.35ml) was added dropwise to a stirred solution of 

diisopropylamine (0.85ml) in dry tetrahydrofuran (lOml) at OOC, under nitrogen. The 

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

solution of 2.6-dihydro-2-methyl-4-(2-methylpropyl)-6-( l-phenylmethyl)-1H-pyrrolo[3,4-

d]pyridazin-1-one (l.5g, prepared as in Example 14 step b) in drytetrahydrofuran (lOml), 

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

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

1s 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 · 

s MS (+veAPCI) ((M+HJ1340 
1H NMR (CDCh) a 0.96 (d. 6H), 2.04-2.18 (m. lH). 2.61 (d, 2H). 3.82 (s, 3H), 5.99 (s, 

2H), 7.22-7.38 (m, 6H), 16.43 (s, lH). · 

b) 2.6-Dihydro-2-methvl-4-C2-methylpropyD-6-phenvlmethvl-1B-PYrrolo[3,4-

10 d]pvridazin-1-one-5-carboxvlic add. 3-Cl·imidazolvDpropyl amide 

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 (O.Sml, 

0.49M in dimethylfonnamide), 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide 

hydrochloride (0.5mt,· 0.47M in dime~ylformamide) and N-(3-aminopropyl)imidazole 

1s (0.03g) in dimethylformamide (3ml) were shaken.periodically over 48 hours. The solvent 

was evaporated, and the residue was chromatographed, eluting with dichloromethane :· 

ethanol (19:1) to give the title compound (O.Ollg). 

20 

MS (+ve APCI) ((M+H)°1447 
1 . 
H NMR (CDCh) 8 0.98 (d, 6H), 2.12-2.20 (m, 3H), 2.62 (d, 2H), 3.40 (q, 2H), 3.82 (s, 

3H), 4.15 (q, 2H), 6.05 (s, 2H), 7.10 (d, 2H), 7.20 (s, lH), 7.30-7.40 (m, SH), 8.61 (s, lH), 

. l l.81 (t, lH). 

Example32 

2S 2,5-Dihvdro-S-methyl-7-C2-methylpropyD-2·Cl-naphthalenylmethyll4H-pvrazoloC3.4-

dlpyridazin-4-one 
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a) Ethyl 4-hydroxy..(j-methyl-2-beptmoate .. ·· 

n-Butyl lithium (2.SM in hexanes, 22.5 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 

s 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 

chloride·(lO ml) was added and the reaction was 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 

10 (9.Sg). 

GCJMS (after BSTMA) EI: 241(M-15) 

b) Ethvl 6-methvI-4-oxo-2-heptynoate 

1s Jones' reagent (from chromium trioxide, 4g) was added dropwise with stirring to 

20 

ethyl 4-hydroxy-6-methyl-2-heptynoate (9.Sg) in acetone (30 ml) in an ice bath, with the 

temperature being maintained at about 100. 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 .Og). 

GCJMS EI: 167 (M-15) 

1 . . . 
H NMR (CDCh) S 0.97 (6H, d), 1.30 (3H. t), 2.20 (lH, m), 2.51 {2H, d), 4.30 (2H, q). 
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c) Ethvl S-C3-methyl-1-oxobutyll-1H-pyrazole-4-carboxylate. and ethyl 4-C3-

methyl-1-oxobutyll-1H-pyrazole-5-carboxylate 

(Trimethylsilyl)diazomethane (2.0M in hexanes, 25 ml) was added slowly with 

stirring under nitrogen to ethyl 6-methyl-4-oxo-2-heptynoate (7.0g) in drytetrahydrofuran 

s (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 acetateA.sohexane 1:2) to give the first 

eluted product, ethyl S-(3-methyl-l-oxobutyl)-lH-pyrazole-4-carboxylate (2.33g). 

· Melting point: 105-107°C 

10 MS ( +ve APCI) 225 ((M+H)~ 

. 1H NMR (CDC}]) 3 0.99 (6H, d), 1.38 (3H, t), 2.25 (lH, m), 3.07 (2H, d), 4.35 (2H,q), 

8.12 (lH, s}, 11.5 (lH,br). 

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

15 (1.22g). 

20 

Melting point: 6 l-62°C 

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

1H NMR (CDCh) 3 0.98 (611, d), 1.42 (3H, t), 2.23 (lH, m), 2.79 (2H, d), 4.46 (2H,q), 

8.09 (lH, s}, 12.55 (lH, br). 

d) Ethvl 3-C3-methyl-1-oxobutyll-1-Cl•napbthalenylmetbyll-1H-pyrazole-4-

carboxylate 

Ethyl 5-(3-methyl-1-oxobutyl)-lH-pyrazole-4-carboxylate (0.75g}, 1-

naphthalenemethyl chloride (0.6g}, and cesium carbonate (l.25g) in dry dimethyl 

2s 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 36S (M+l) 

s 1H NMR (CDCh) 8 0.98 (6H, d), 1.26 (3H, t), 2.21-2.37 (lH, m), 2.92 (2H, d), 4.21 

(2H, q), 5.77 (2H, s), 7.39-7.S7 (2H, m), 7.50 (lH, d), 7.61 (lH, s), 7.80-7.9S (2H, m). 

1.9S (lH, d). 

e) 2.S-Dihvdro-S-metbyJ-7 .. (2-methylpropyll-2-Cl·napbthalenylmethyll-4H-

10 pvrazolo[3,4-dlpyridazin-4--one 

Ethyl 3-(3-methyl~ 1-oxobtityl)-1-(1-naphthalenylmethyl)-lH-pyrazole-4-carboxylate 

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

hours. The solution was cooled and evaporated to a solid, which was purified by 

chromatography on silica (ethyl acetate: isohexane 2:3) followed by crystallisation from 

is ethyl acetate/cyclohexane to give 2,S-dihydro-5-methyl-7-(2-methylpropyl)-2-(1-

naphthalenylmethyl)-4H-pyrazolo[3,4~d]pyridazin-4-one (0.43g). 

Melting point 166-167° 

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

20 
1H NMR (CDCb) 8 1.02 (6H, d), 2.38 {lH, m), 2.82 (2H, d), 3.71 (3H, s), 5.97 (2H, s), 

7.3S-7.SO (4H, m), 7.86 (lH, s), 7.86 (lH, d), 7.91 (lH, d), 7.93 (lH, d). 
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Example33 

2,6 .. Dihydro-6-methyl4-(2 .. methylpropyll-2·Cl-naphthalenylmethyll-7H-PYrazolo[3.4· 

dlovridazin-7-one 

s · a) Ethyl 4-(3-methyl-1-oxobutyll-1-Cl-naphthalenylmethyll..tH-pyrazole-3-

carboxylate 

Ethyl 4-(3-methyl-l-oxobutyl)-lH-pyrazole-S-carboxylate (Example 32, step c; 

0:62g). 1-naphthalenylmethyl chloride (O.S3g), andcesium carbonate (l.lg) were stirred in 

dry dimethylfonnamide (8 ml) for 48 hours, and then dilute hydrochloric acid was added. 

10 The mixture was extracted with ethyl acetate, which was washed with brine, dried, and 

evaporated to give ethyl 4-(3-methyl-l-oxobutyl)-1-(1-naphthalenylmethyl)-lH-pyrazole-3-

carboxylate as a gum. (0. lSg) 

MS ( +ve APCI) 365 ((M+H)~ . 

is 1H NMR (CDC13) 8 0.87 (6H, d), 1.43 (3H, t), 2.12 (lH, m), 2.66 (2H, d), 4.47 (2H, q), 

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

b) 2.6-Dihydro-6-metbvl4-(2-methylpropvll-2·<1·naphtbalenylmethyll-7H­

pyrazoloC3.4-dJpyridazin-7-one 

20 A mixture of ethyl 4-(3-methyl-1-oxobutyl)-1-(1-naphthalenylmethyl)-lH-pyrazole-

. 3-_carboxylate (0.lSg) andinethylhydrazine (O.lml) 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 dichloromethane: ethanol (19:1), to give the title 

25 compound (0.08g). 

Melting point 163-164°C 
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MS (+ve APCI) ((M+HJ1347 

1H NMR (CDCh) S 0.85 (d, 6H), 1.89-2.03 (m, lH), 2.44 (cl, 2H), 3.80 {s, 3H), 6.03 

(s, 2H), 7.46-7.55 (m, SH), 7.90-7.96 (m. 3H). 

s Example34 

2.5·Dihydro-].[(3-hydoxmropvllthiol-S-methyl-7-C2-methvlpropyll-2-Cl­

naphthalenylmethyll-4H·pvrazolo[3,4-cilpyridazin-4-one 

Lithium diisopropylamide (0.4M in tetrahydrofuran, 2.0 ml) vvas added slowly to a 

10 solution of 2,5-dihydro-5-methyl-7-(2-methylpropyl)-2-(1-naphthalenylmethyl)-4H-. 

pyrazolo[3,4-d]pyridazin-4-one (0.17g) and S-[3-{ [{l, 1-dimethylethyl} 

dimethylsityl)oxyhwpyl] 4-methylbenzenesulfonothioate, (J. Med. Chem. 1995, 38, 

2557., 0.34g) in dry tetrahydrofuran (7 ml) stirred at-78° under nitrogen. After 3 hours 

saturated sodium hydrogen carbonate solution was added, and the mixture was allowed to 

1s warm to ambient temperature and then extracted with ethyl acetate. The organic phase was 

washed with brine, dried, and evaporated 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 

20 was purified by chromatography on silica (ethyl acetate : isohexane 2: 1) to give a solid 

which was crystallised from cyclohexane/ethyl acetate to afford 2,5-dihydro-3-[(3-

hydoxypropyl)thio]-5-methyl-7-(2-methylpropyl)-2-(1-naphthalenylmethyl)-4H­

pyrazolo[3,4-d]pyridazin-4-one (0.135g). 

Melting point 141-142°C 

2S MS (+ve APCI) 437 ((M+H)~ 
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1H NMR (CDCh) S 0.97 (6H, d), 1.76 (2H, quint), 2.30 (lH, m), 2~76 (2H,d), 3.27.(2H, t), 

3.43 (lH, t}, 3.76 (3H, s), 3.80 (2H, q), 6.18 (2H, s}, 6.88 (lH, dj, 7.3-7.6'(3H, m), 7.81 

(lH, d), 7.90 (lH, d), 8.27 (lH, d). 

s Example35 

2-£1-Hvdroxy-1-Cl-n~pbthalenyllmethylJ-5;.methyl-7~(2-methylpropyllfuro[2,3-

dlPYridazin-4C5Hlone 

a) 2-Cl-Hydroxy .. 3.methylbutvllforan-3;.carboxylic add 

10 3-Furoic acid (2.85g) was dissolved in tetrahydrofuran (50ml) and cooled to-78°C. 

A solution of lithium diisopropylamide (56mmol) in tetrahyd.rofuran (lOOml) was.added 

dropwise and the mixture was stirred for 15 minutes. A solution of 3-methylbutanal 

. (3.0ml) in tetrahyd.rofuran (lSml) was added dropwise. The reaction mixture was stirred at 

-78°C for lh and then allowed to wann to ambient temperature. The mixture was poured 

1s into water, the aqueous phase was acidified with 2M hydrochloric acid and the mixture was 

extracted twice with ethyl acetate. The organic phases were washed with brine, dried, 

filtered and evaporated. Chromatography, eluting with dichloromethane : ethyl acetate : 

acetic acid (160:40:1), gave the sub-tide compound (2.75g). 

20 MS (-ve APCI) 197 ((M-H)") 
1 .. ' 
H NMR (CDCh) 8 0.96 (6H, m), 1.62-1.89 (3H, m}, 5.12 (lH, dd), 6.73 (lH,d), 7.32 

(lH, d). 

b) Trimethvlsilylmethyl 2-Cl-bydroxv-3-methylbutyllforan·3-carboxvlate 

25 2-(1-Hydroxy-3-methylbutyl)furan-3-carboxylic acid (800mg) was dissolved in 

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

2. lml) was added. The mixture was stirred for 20h, then diluted with dichloromethane and 
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washed twice with hydrochloric acid. The organic phase was washed with brine, then 

dried, filtered and evaporated. Chromatography~· eluting with diethylether : isohexane 

(1:1), gave the sub-title ~ompound (435mg). 

s MS (+ve APCI) 267 ((M-Met°) 

1H NMR (CDCh) 8 0.12 (9H, s), 0.95 (6H, dd), 1.60-1.88 (3H, m), 3.96 (2H, s), 4.37 

(lH, d), 5.01 (lH, m), 6.64 {lH, d), 7.26 (lH, d),. 

c) Trimethylsilvlmethvl 2-(3-methvl-1-oxobutyDfnran-3~carboxylate 

10 Dimethylsulfoxide (125µ1) was dissolved in dichloromethane (lOml) and cooled to 

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

minutes. Trimethylsilylmethyl 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 

1s allowed to wann to ambient temperature •. The mixture was poured onto water and then 

extracted thrice with ethyl acetate. The organic phases were combined, washed with brine, 

dried, filtered and evaporated to give the sub-title compound (170mg). 

MS ( +ve APCI) 283 ((M+H)1 

20 d) 5-Methyl-7-C2-methyluropyllfnroC2.3-dpyridazin-4CSHl-one 

Trimethylsilylmethyl 2-(3-methyl-1-oxobutyl)furan-3-carboxylate ·(l 70mg) and 

methyl hydrazine (441J) were combined in xylene (lOml) and the mixture was heated 

under reflux for 5 hours. The mixture was allowed to cool to ambient temperature, poured 

onto water and then extracted twice with ethyl acetate. The combined organic phases were 

2S washed with brine, dried, filtered and evaporated. Chromatography, eluting with isohexane 

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

MS ( +ve APCI) 207 ((M+H)1 

1H NMR (CDCh) 8 0.98 (6H, d), 2.12-2.26 (lH, d), 2.73 (2H, d), 3.84 (3H. s), 7.05 

30 (lH, d), 7.65 (lH, d). 
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e) 2-rt-Hvdroxv-1-Cl-naphthalenv))methvll-S-methvl·7-C2-methvlpropyl)furoC2,3-

dlpyridazin-4C5H)-one 

5-Methyl-7-(2-methylpropyl)furo[2,3-dpyridazin-4(5H)-one (105mg) was dissolved 

in tetiahydrofuran {5ml) and cooled to -78°C. Lithium diisopropylamide in tetrahydrofuran 

s (IM, 0.56ml) was added to the solution and the mixture was stirred for 30 minutes. 1-

Naphthaldehyde (80µ1) 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, eluting with isohexane : ethyl acetate 

10 (1:1), gave the title compotind (SOmg). 

Melting point ll0-112°C 

MS (+ve APCI) 363 ((M+H)~ 

1H NMR {CDC13) 8 0.91 (6H, dd), 2.~2.18 {lH, m), 2.67 {2H; d), 2.81 (lH, d), 3.79 

1s {3H, s), 6.66 {lH. d), 6.73,(lH, s}, 7.48-7.53 (3H, m}, 7.65 (lH, d), 7.87-7.91 (2H, m), 

8.04-8~06 {lH, m). 

Example36 

5-Methyl-7-(2-methylproPYll-2-Cl-naphthalenylmethyllfo.roC2.3-dlovridazin-4(5H)one 

2-[1-Hydroxy-1-( l-naphthalenyl)methyl)-5-methyl-7-(2-methylpropy1Juro[2,3-

d]pyridazin-4{5H)one {68mg) was dissolved in dichloromethane (3m1). Trifluoroacetic 

acid {lml) and triethylsilane (lml) were added and the mixture was stirred for 24 ho'1rs . 

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

2S with ethyl acetate. The combined organic phases were washed with brine, dried, filtered 

~d 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 APCU 347 ((M+Ht°) 
1H NMR (CDCh) S 0.94 (6H, d), 2.08-2.22 (lH, m), 2.69 (2H, d), 3.79 (3H, s), 4.56 

(2H, s), 6.50 (lH, s), 7.37-7.53 (4H, m), 7.81-7.99 (3H, m). 

Example37 

2-Cl-Hydroxv-l-(3-cyanophenyDmethylJ-5-methyl-7-C2-methvlpropvllfuroC2.3-

d)pyridazin-4(5H)one 

10 Prepared from 5-methyl-7"'.(2-methylpropy1Juro[2,3-dpyridazin-4(5H)"'.one (example 

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

Melting point: 106-108°C 

MS ( +ve APCU 338 ((M+H)~ 

is 1H NMR (CDCh) 8 0.93 (6H, d), 2.04-2.18 (lH, m), 2.67 (2H, d), 3.30 (lH, d), 3.81 

(3H, s), 6.00 (lH, d), 6.81 (lH, s), 7.52 (lH, t), 7.67 (2H, m), 7.81 (lH, s). 

20 

Epmple38 

2-C3-CVanophenyllmethvl-S-methyl-7-C2-methylpropyllfuroC2.3-dlpvridazln-4CSH)one 

Prepared from 2-[1-hydroxy-1-(3-Cyanophenyl)methyl]-5-methyl-7-(2-

methylpropyl)furo[2,3-d]pyridazin-4(5H)o~e following the method of Example 36. 

Melting point: 76-78°C 

2s MS ( +ve APCU 322 ((M+Ht°) 
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1H NMR (CDCIJ) 8 0.95 (6H, d}, 2.13 (lH, m), 3.68 {2H, d}, 3.82 (3H, s), 4.17 (2H, s). 

6.68 (lH, s), 7.44-7.52 (2H, m}, 7.58-7.60 (2H, m). 

Example39 

s 2-C2-Trifluoromethylphenvllmethvl·5-methyl-7-C2-methylpropyllthieno[2,3-

dlpvridazin-4CSHl·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)hieno[2,3-

10 d]pyridazin-4(5H)-one (Example 6 step b, l.OOg) in tetrahydrofuran (20Iill) at -78°C under 

nitrogen. After S minutes, 2-trifluoromethylbenzaldehyde (l.57g) was added. The mixture 

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

. was added, and the mixture was wanned to room temperature and extracted with ethyl 

acetate (50ml). The organic extracts were washed twice with saturated sodium hydrogen 

is carbonate solution, then with brin:e, then dried, filtered and evaporated. The residue was 

dissolved in trifluoroacetic acid (5ml) and triethylsilane (2ml) was added. After 24 hours, 

additional trifluoroacetic acid (5ml) and triethylsilane (2ml) were added. After a further 3 

days, the mixture was diluted with water (SOml) and extracted with ethyl acetate (SOml). 

The organic extracts were washed twice with lM sodium hydroxide solution, then with 

20 brine, and then dried, filtered and evaporated. The residue was purified by column 

chromatography, eluting with an ethyl acetateAsohexane gradient, followed by preparative 

normal-phase HPLC with .gradient dicbloromethane/ethanol elution and then with gradient 

ethyl acetatelisohexane elution to give the title compound (O.OSSg). 

2S Melting point 112-114°C 

MS ( +ve AJlCI) 381 ((M+H)l 
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1H NMR (CDCh) a 0.97 {6H, d), 2.12-2.24 (lH, m), 2.59 (2H, d), 3.81 (3H. s). 4.41 

(2H, s), 7.35-7.43 (3H, m), 7,53 (lH, t), 7.70 (lH, d). 

Example40 

s 2-[{1-Hydroxy-1-pvridin-3-vllmethvll-5·methyl-7·C2-methylpropvlltbieno[2.3· 

dlpvridazin-4C5H>..one hvdrocbloride 
. 0 

Reaction of 5-methyl-7-(2-niethylpropyl)hieno[2,3-d]pyiidazin-4(5H)-one (Example 

6 step b 1.00g) and 3-pyridinecarboxaldehyde (0.96g) according to the procedure of 

io 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 (SOml) 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). 

1s Melting point: t 54-156°C 

·MS {+ve APCI) 330 ((M+H)°1 
1H NMR (DMSO d6) 8 0.96 (6H, d), 1.39 (lH, s), 2.10-2.24 (lH, m), 2.59 (2H, d), 3.80 

(3H, s), 6.16 (lH, s), 7.32 (lH, dd), 7.43 (lH, s), 7.81 (lH, dt), 8.55 (lH, dd), 8.68 (lH, d). 

20 Example 41 

5·Metbyl-7-C2-methylpropvll-2-C3-pyridinylmethvl>thieno[2,3-dlPYridazin-4C5Hl•one 

Prepared from 2-[( 1-hydroxy-1-pyridin-3-yl)methyl]-S-methyl-7-(2-

metbylpropyl)thieno[2,3-d]pyridazin-4(5H)-one hydrochloride (example 40, 0.54g) 

2S 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 compound (0.30g). 

Melting point: 118-119°C 

s MS (+ve APCI) 314 ((M+H)l 

1H NMR (CDCh) a 0.96 (6H, d), 2.13-2.22 (lH, m), 2~59 (2H, d), 3.81 (3H~ s), 4.25 

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

Example42 

10 2-C2-Chloro-6-floorophenvllmethyl-5-methyl-7-C2-methylprouvllthienoC2.3.;. 

dlpvridazin-4C5Hl-one 

Prepared from 5-methyl-7-(2-methylpropyl)hieno[2;3-d]pyridazin-4(5H)-one 

(example 6 step b 1.00g) and 2-chloro-6-fluorobenzaldehyde (0.96g) according to the 

is 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 

20 MS ( +ve APCI) 3651367 ((M+H)l 

1H NMR (CDCl3) a 0.97 (6H, d), 2.15-2.24 (lH, m), 2.59 (2H, d), 3.80 (3H, s). 4.39-4.40 

(2H, s), 7.01-7.08 {IH, m), 7.19-7.26 (2H, m), 7.42 (lH, s). 
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Example43 

2-CCl-Hydroxy-l-quinolin-3-yllmethylJ-5-methyl-7-C2-methylpropyllthieno[2,3-

dlpyridazin-4C5Hl-one 

s Prepared from 5-methyl-7-(2-methylpropyl)hieno[2,3-d]pyridazin-4(5H)-one 

10 

(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/methanol/triethylamine (89:10:1) 

to give the title compound (O.SOg) as an oil. 

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

Example44 

5-Methyl-7-C2-methvlpropyll-2-C3-guinolmylmethyllthienoC2.3-dlpvridazin-4C5Hl-one 

is hydrochloride 

Thionyl chloride (0.lOml) was added to a solution of2-[(1-hydroxy-l-quinolin-3-

yl)methyl]-5-methyl-7-(2-methylpropyl)hieno[2,3-d]'.pyridazin-4(5H)-one in 

dichloromethane (8ml) at room temperature. After 3 hours, the solution was evaporated. 

20 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 (SOml). 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 : isohexane : triethylamine 

(50:50:1, 66:33:1then100:0:1). 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 (dee) 

MS ( +ve APCI) 364 ((M+HJ1 

1H NMR (DMSO d6) 8 0.90 (6H. d), 2.06-2.15 (lH, m}, 2.58 (2H, d), 3.68 (3H, s). 4.66 

(2H. d}, 7.60 (lH, s), 7.78 (lH, t), 7.95 (lH, t), 8.14-8.20 (2H, m), 8.74(1H, s), 9.18 

10 (lH, s). 

IS 

Example45. 

_2-(J;..CbJorophenyllmetbyl•3-'2=hydroxvethoxv)-7-Cmethoxymetbyll-5-

methylthieno[2.3-dlpyridazin-4CSHl-one 
0 

Cl 

a) Methvl S-CC3-cblorophenyllmethyll4hydroxythiophene-3-carboxvlate 

Methyl 4-oxotetrahydrothiophene-3-carboxylate (18.Sg) and 3-cblorobenzaldehyde 

(48.5g) were heated at lOO°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. 

10 18 hours and collected. The yellow solid was suspended in ethanol (300ml) and 

dichloromethane (200ml), para-toluenesulfonic acid(lOg) 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: 1 isohexane : 

dichloromethane, to give the sub-title compound (22.32g). 

2S 

MS (+ve APCI) ((M+H).., 283/5 
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1H NMR (DMSO d-6) S 3.79 (3H, s), 4.08 (2H, s), 7.04 (lH, s), 7.33.~7.39 (lH, m), 

7.45-7.57 (2H, m), 7.65 (lH, s), 10.76 (lH, s). 

b) Methvl S-CC3-chlorophenyllmethyll..4-f2-fC1.1-

s dimethylethylldimethvlsilvlloxvethoxvlthiophene-3-carboxvlate 

A mixture of methyl 5-((3-chloropbenyl)methyl]-4-hydroxythiophene-3-carboxylate 

(1 lg), potassium carbonate (5.45g) and (2-bromoethoxy)(l,l-dimethylethyl)limethylsilane 

(lOg) was dissolved in acetone (250ml) and heated at reflux for 36 hours and then allowed 

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

10 with . 10:1 ethyl acetate : isohexane, to give the sub-title compound (8g). 

MS ( +ve APCI) ((M+H)°144214 

c) S-[(3-Chloropbenyllmethyll-4:{2-CCt.l-

1s dimethyletbylldimetbylsllylloxvetboxv>thiophene-3-carboxvlic acid 

Methyl 5-((3-chlorophenyl)methyl]-4-{ 2-((1, 1-

dimethylethyl)dimethylsilyl]oxyethoxy }thiophene-3-carboxylate (10.2g) was dissolved in a 

mixture of IM lithium hydroxide (SOml), methanol (SOml) and tetrahydrofuran (150ml) 

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

20 partitioned between dichloromethane and 2M hydrochloric acid. The organic layer was 

collected, dried and filtered. t-Butyl-dimethylsilyl chloride [lg) andimidazole (3.lg) were 

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

concentrated and the residue was dissolved in methanol. Potassium carbonate (Sg) was 

added to the solution and the suspension was vigorously stirred for 3 minutes, then filtered 

2S and concentrated. The residue was dissolved 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). 

30 MS (-ve APCI) ((M-Me)") 427/9 
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d) 2-£(3-CJdoropbenyllmethyll-3~(2-hydroxvethoxyl-7·Cmethoxymethyll-S­

methyltbieno[2,3-dlpvridazin-4CSHl-one 

2.0M butyl lithium in hexanes (lml) was diluted with tetrahydrofuran (3ml) and 

cooled to -20°C. 5-[(3-Chloropbenyl)methyl]-4-{2-[(l. l-dimethylethyl} 

s dimethylsilyl]oxyethoxy }thiophene-3-carboxylic acid in tetrahydrofuran (lml of lM 

solution) was added slowly. The solution was mixed for 10 minutes and then lmmolof 

2,N-Dimethoxy-N-methylacetamide in lml oftetrahydrofuran wa8 added. The solution 

was mixed for 10 minutes·and was then added to 5ml of ammonium chloride solution. The 

reaction mixture was evaporated in air for 18 ·hours. The· residue was dissolved in 

IO djchloromethane and washed with water twice. The solvent was allowed to evaporate and 

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

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

mixture was allowed to cool and the solvent was evaporated. Purification. by column 

chromatography. eluting with an isoh~xane : ethyl acetate gradient, gave the title 

IS compound (4mg). 

20 

MS( +ve· APCI) 395/397 (M+H) 

Ia NMR (DMSO d.;.6) a 3.33 (3H, s). 3.76 (3H. s), 3.80-3.84 (2H, br), 4.12 (2H, s), 

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 

((M+H)~ (DMSOd-6)8 

46 2-[(3- ·433/435 1.19-1.88 

Chlorophenyl)- (lOH, m), 2.52-2.62 

methyl]-7- (lH, m}, 3.74 (3H, 

cyclohexyl-3-(2- s), 3.82 

hydroxyethoxy)-5- (2H, bs), 4.11 

methylthieno[2,3- (2H, s), 4.14-4.17 

d]pyridazin-4(5H)- (2H, m), 7 .06-7.09 

one (4H,m) 

47 2-[(3- 427/429 3.86 (3H, s),2.82-

Chlorophenyl}- 2.86 (2H, m), 4.13 

methyl]-3-(2- (2H, s), 4.18-4.21 
I 

· hydroxyethoxy)-5- cm 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), 

Chlorophenyl)- 1.73-1.86 (SH, m}, 

a methyl]-7~. 3.74 (3H, s), 3.02-

cyclopentyl-3-(2- 3.13 (2H, m), 4.11 

; 
hydroxyethoxy)-5- (2H, s), 4.13-4.18 

methylthieno[2,3- (2H, m), 7.06-7.11 

dJpyridazin-4CSH>- · (4H,m) 

one 
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Example49 

7.;CycloproPYlmethyl-3-methoxv-S-methyl-2-£(3-

triOuoromethylphenyllmethvllthieno[2,3-dlpyridazin-4(5Hl-one 

PCT/SE98/0219J 

s a) Butyl 5-[(3-triOuoromethylphenyllmethylJ-4-hvdroxythiophene-3-carboxylate 

Methyl 4-oxotetrahydrothiophene-3-carboxylate (3.2g) and 3-trifluoromethyJ. 

benzaldehyde ( 10.6g) were heated at 100°C with piperidine (170mg) for 15 minutes and 

then allowed to cool to room temperature. The resulting yellow solid was stirred in 1 SOml 

methanol for 18 hours and then collected. The yellow·solid was suspended in butanol 

10 (lSOml) with para-toluenesulfonic acid (lOg) 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). 

15 

MS (+ve APCI) ((M+HJ1359 

b) Butyl 4-methoxv-2-CC3-tri0uoromethylphenyllmethvll-thiophene-3-carboxylate 

Butyl 5-((3-trifluoromethylphenyl)methyl]-4-hydi-oxythiophene-3"'.Carboxylate (2~5g) 

was dissolved in acetone (SOml). Potassium carbonate (lg) and methyl iodide (0.454ml) 

were added and the mixture was heated at reflux for 18 hours. The reaction mixture was 

20 allowed to cool and then concentrated. The residue was dissolved in ethyl acetate, washed 

with water, dried, filtered and evaporated. The residue was purified by chromatography, · 

eluting with 40:1 isohexane: ethyl acetate, to give the sub-title compound (1.75g). 

1H NMR (DMSO d-6) 8 0.92 (3H, t), 1.34-1.47 (2H, m), 1.61-1.70 (2H, m), 3.72 (3H, s}, 

25 4.18 (2H, s), 4.21 (2H, d), 7.55-7.62 (4H, m), 8.10 (lH, s). 
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c) 4-Methoxy-5·CC3-trifluoromethylphenyllmethyllthiophene-3-carboxylic acid 

Butyl 4-methoxy-2-[(3-trifluoromethylphenyl)methyl]thiophene-3-carboxylate 

(1.75g) was dissolved in a mixture of IM lithium hydroxide (lOml), tetrahydrofuran (30ml) 

and metbanol(lOml) and the solution was stirred for 18 hours. The reaction mixture was 

concentrated. The residue was redissolved in ethyl acetate and then washed 2M 

hydrochloric acid. The organic layer was dried and concentrateci to give the sub-title 

compound as a white solid (1.25g). 

MS (-ve APCI) ((M-H)} 315 

10 1H NMR (DMSO d-6) 8 3.71 (3H, s), 4.16 (2H, s), 7.54-7.61 (4H, m), 8.04 (lH, s), 12.64 

(lH, s). 

d) 2-C2-Cvclopropylacetyll-4-methoxv·5-CC3-

tri0uoromethvlphenyllmethvllthiophene-3·carboxvlic acid 

is 2M butyl lithium in hexanes (1.75ml) was added slowly to a solution of 4-methoxy-

'5-[(3-trifluoromethylphenyl)methyl]thiophene-3-carboxylic acid (500mg) in 

tetrahydrofuran (30ml) at -78°C~ The ~sultant red solution was stirred for 20 minutes and 

then 2-cyclopropyl-N-methoxy-N-methylacetamide (229mg) in tetrahydrofuran (3ml) was 

added. The mixture was stirred for 20 minutes at -78°C and was then allowed to warm to 

20 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, elutili$ with 10:10:1 isohexane: ether: acetic· acid, gave the sub-title 

compound (177mg). 

2S MS (+ve APCI) ((M+H)1399 

1H NMR (DMSO d-6) 8 0.91..;t.14 (2H, m), 0.44-0.49 (2H, m), 0.94-1.14 (lH, m), 2.66 

(2H, d), 3.77 (3H, s), 4.26 (2H, s), 7.56-7.66 (3H, m), 7.69 (lH, s), 13.66 (lH, bs). 
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e) 7-Cyclopromlmethvl-3-methoxv-S-methyl0:2-fC3· 

trifluoromethylpbenyl)methyllthienoC2.3-dlpyridazin-4<SHl-one 

2-(2-Cyclopropylacetyl)-4-methoxy-5-[(3-trifluoromethylphenyl)methyl]thiophme-3-

carboxylic acid (8.65g) was dissolved in 12Sml of ethanol. To this solution was added 

s methylhydrazine (2.34ml) and the mixture was heated at reflux for 18 hours. The reaction 

mixture wa8 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 

concentTated to give the title compound {8.8g). 

10 MS ( +ve APCI) ((M+H)°1409 
1H NMR (DMSO d-6) 8 0.22(2H, m}, 0.48(2H, m), 1.00-1.lO(lH, m), 2.61{2H, d), 

3.69(3H, s), 3.88{3H, s), 4.33(2H, s), 7.55-7.64(3H, m), 7.69(1H, s). 

Ex8mpleSO. 

1s 7-Cyclopropylmethyl·S·methyl-3-[2-CmethylthiolethoXTI-2-U3-

trifluoromethylphenyl)metbyllthieno[2,3-dlpyridazin-4C511l-one 

a) 7-Cyclopropylmethvl-3-hydroxy-S-methyl-2-fC3-

trifluoromethylphenvllmethyllthieno[2,3·dlpJridazin-4C5Hl-one 

. 20 1~cyclopropylmethyl-3-methoxy-S-methyl-2-[(3-trifluoromethylphenyl)methyl} 

thieno[2,3-d]pyridazin-4(5H)-one (8.8g) was dissolved in dichloromethane (250ml) and 

cooled to -1 S °C. Boron tribromide in dichloromethane ( lM, 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, 

2S filtered and concentraled. The residue was purified by chromatography, c;luting with 1: 1 

isohexane : ether, and then recrystallised from isohexane to give the sub-title compound 

(4.Sg). 
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Melting point 92-93°C 

MS ( +ve APCI) ((M+H)~ 395 

· 1H NMR (DMSO d-6) a 0.21-0.23 (2H, m), 0.48-0.50 (2H, m), 1.04-1.08 (lH, m), 2.60 

(2H, d), 3.67 (3H, s), 4.26 (2H, s), 7~56-7.64 (3H, m), 7.67 (lH, s), 9.27 (lH, s). 

b) 7-Cvcloproovlmethyf .. S·methvl-3-C2-(methylthiolethoxvl-2-U3-

trifluoromethylphenyl)methyllthieno[2.3-cllpvridazin-4CSB>-one 

To .Sml of dry tetrahydrofuran was added 0.64ml of IM triphenylphosphine in 

tetrahydrofuran followed by 0.64ml of IM diethyl diazodicarboxylate in tetrahydrofuran 

10 and then by 0.64ml of lM 2,6-di-t-butylphenol in tetrahydrofuran. This mixture was mixed 

for 5 minutes and then 1.28ml of0.5M 2-(methylthio)ethanol in tetrahydrofuran was 

added. The solution was then mixed for 5 minutes. 7-Cyclopropylmethyl-3-hydroxy-5-

methyl-2-[(3-trifluoromethylphenyl)methyl)hieno[2,3-d]pyridazin-4(SH)-one (248mg in 

lml tetrahydrofuran) was added and the solution was mixed periodically over 24 hours. 

is The solution was opened to the air for 18 hours and then purified by chromatography, 

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

MS (ES+ve, TOF) ((M+H)~ found: 469.1241; theory: 469.1231 
1H NMR. (DMSO d-6) a 0.21-0.23 (2H, m), 0.48-0/50 (2H, m), 1.02-1.08 (lH, m), 2.11 

20 (3H, s), 2.66 (2H, d), 2.85 (2H, t), 3.69 (3H, s), 4.30 (2H, t), 4.40 (2H, s), 7.56-7.64 

(3H, m), 7 .72 (lH, s). 

2S 

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

appropriate alcobol as reactant. 
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Example Name MS (ES+ve, TOF) HNMR 

((M+H)1 (DMSOd-6)S 

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 (lH, m). 

methyl-2-((3- 2.61 (2H, d), 3.30 

trifluoromethyl- (3H, s}, 3.59-3.62 

phenyl)methyl]- (2H, m), 3.68 

thieno[2,3-d]- (3H, s), 4.31-4.32 

pyridazin-4(5H)- (2H, m), 4.36 

one. (2H, s}, 7.55-7.63 

(3H, m), 7.71 

(lH, s) 

52 3-Cyclopentyl- found: 477.1835 0.21-0.24 (2H, m}, 

methoxy-7- theory: 477.1823 0.47-0.50 (2H, m), 

. cyclopropylmethyl- 1.02-1.04 (lH, m), 

5-methyl-2-((3- 1.33-1.35 (2H, m), 

trifluoromethyl- 1.53-1.55 (4H, m), 

phenyl)methyl]- 1.73-1.77 (2H, m), · 

thieno[2,3-d]- 2.31-2.33 (lH, m}, 

pyridazin-4(5H)- 2.61 (2H, d), 3.68 

one. (3H, s), 3.97 

(lad),4.34 

(las), 7.55•7.63 

(3H, m), 7.69 

(lH, s) 
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Example Name MS (ES+ve, 'TbF) HNMR 

((M+H)~ (DMSOd-6) 8 

53 7- found: 479.1701 0.22-0.26 (2H, m), 

Cyclopropylmethyl theory :479.1616 0.45-0.49 (2H, m), 

-5-methyl-3- 1.01-1.03 (H, m), 

(tetrahydrofuran-2- 1.60-1.70 (lH, m), 

ylmethoxy)-2-[(3- 1.80'.""1.90 (2H, m), 

trifluoromethyl- 1.91-1.99 (lH, m), 

phenyl)methyl]- 2.60 (2H, d),3.45 

thieno[2,3-d]- (3H, s), 3.60-3.70 

pyridazin-4(5H)- (lH, m), 3.70-3.79 

one (lH, m), 4.01-4.09 

(lH, m), 4.11-4.19 

(lH, m), 4.18-4.26 

(lH, m), 4.37 

(2H. d), 7.55-7.65 

(3H, m), 7.71 

(lH, s) 

54 7- found: 481.1762 0.21-0.23 (2H, m), 

Cyclopropylmethyl theory : 481.1772 0.47-0.49 (2H, m), 

-3-(3-hydroxy-3- 1.02-1.06 (lH, m), 

methyl-butoxy)-5- 1.06 (6H, s), 1.86 

methyl;.2-[(3- (2H, t), 2.62 

trifluoromethyl- (2H, d), 3.68 

phenyl)methyl]- (3H, s), 4.20 

thieno[2,3-d]- (2H, t), 4.32 

pyridazin-4(5H)- (lH, s), 4.33 

one (2H, s), 7.53-7.57 

(3H, m), 7 .68 

(lH, s} 
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Example Name MS (BS+ve, TOF) HNMR· 

((M+H)~ (DMSOd-6)3 

SS N-{3-[7:. fq\ind : 494.1731 0.19-0.21 (2H, m), 

Cyclopropylmethyl theory : 494. l 72S 0.46;.0.48 (2H, m), 

-S-methyl-4-oxo-2- 1.02-1.04 (lH, m), 

[(3"'.trifluoromethyl- 1.80(3H, s), 1.8S-

phenyl)methyl]- 1.89 (2H, m), 

4,S-dihydrothieno- 2.63(2H, d), 3.23-

[2,3 .. d]pyridazin-3- 3.27 (2H, m), 3.69 

yl]oxypropyl }- (3H, s), 4.09 

acetamide. (2H, t), 4.34 

(2H, s), 6.34 

(lH, s), 7.S7-7.63 

(3H, m), 7.9S 

(lH, s) 

S6 7- found: 481.1416 0.19-0.21 (2H, m), 

Cyclopropylmethyl theory : 481.1409 0.45-0.47 (2H, m), 

-3-([1,3]dioxolan- . 1.04-1.08 (lH, m), 

4-ylmethoxy)-S- 2.61 (2H, d), 3.67 

methyl-2-[(3- (3H, d), 3.74-4.2S 

trifluoromethyl- (2H, dm), 4.01 

phenyl)methyl} (2H, d), 4.36-4.42 

thieno[2,3-d]- (2H, d), 4.S6 

pyridazin-4(SH)- (lH, t), 4.79-4.99 

one (2H, dm), 7.57-

7.64 (3H, m), 7.71-

7.85 (lH, m) 
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57 

Name 

7-

Cyclopropylmethyl 

-5-methyl -3-(4-

oxopentyl)oxy-2-

[(3-trifluoromethyl­

phenyl)methyl]­

thieno[2,3-d]­

pyridazin-4(SH)-

one 

Pharmacological Data 

77 

MS (ES+ve~ TOF) 

((M+H)"1 

found: 479.1631 

theory: 479.1616 

Inhibition of Humap Mixed Lvmphocyte Reaction CMLRl 

PCT/SE98/02191 

HNMR 

(DMSOd-6)8 

0.23-0.27 (2H, m), 

O.S2-0~S6 (2H, m), 

1.07-1.11 (lH, m), 

2.09-2.11 (2H, m), 

2.19 (3H, s), 2.63 

(2H, d), 2.76 

(2H, t), 3.81 

(3H, s),4.17 (2H, t), 

4.22 (2H, s), 7.42-

7.44 (2H, m), 7.51-

7.53 (2H, m) 

The MLR test was performed in 96-well flat bottomed microtitre plates. Compounds 

s were prepared as 10 mM stock solution in dimethyl sulfoxide. A SO fold dilution of this 

was prepared in a RPMI 1640 medium cell culture solution. Serial dilutions were prepared 

from this solution. 10 µI of the SO fold diluted stock, or dilutions of it, were added to the 

wells to give concentrations in the assay starting at 9.Sµm and decreasing. Into each well 

was placed 1.5 x 105 cells from _each of two responding .donors in a final volume of 0.2 ml 

10 RPM! 1640 medium supplemented with 10% human serum, 2 mM L-glutamine and 

penicillin/streptomycin. The cells were incubated at 37 °C in a humidified atmosphere at 

5% carbon dioxide for 120 hours. 3H-Thymidine (0·5 µCi) was added for the final 6 hours 

of the incubation. The level of radioactivity incorporated by the cells was then determined, 

which is a measure of T-cell proliferation. · 

is The title compounds of Examples 1 to 57 were found to exhibit an IAso value of 

less than 1 x 10-6 M in the above test. 
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CLAIMS 
1111111111111111111 1111111 1111 . 

* C L M S * 

1. A compound of general fonnula 
0 

(I) 

s . wherei.n B represents a group CH or a nitrogen (N}, sulfur (S) or oxygen (0) atom; D 

represents a carbon (C) or nitrogen (N) atom; E represents a group CR3 or a nitrogen (N) 

atom; when D is a carbon atom, then B is a sulfur or oxygen atom and E is a group CR3, 

and when D is a nitrogen atom, then either B is a group CH and E is a group CR3 or a 

nitrogen atom, or B is a nitrogen atotn and E is a group CR3; R 1 represents a group NR'R" 

to where .R' represent a hydrogen atom or a Q-C, alkyl group, R" represents a G~ alkyl 

group, or R' and R" together with the nitrogen atom to which they are attached fonn a 3- to 

i-membered saturated heterocyclic ring, or R1 represents a Ci-4 alkyl, C1-4 alkoxy, 

C1-C3-alkyloxyC1-C3-alkyl, C3-C,-cycloalkyloxyC1-C3-atkyl, C3-4 alkenyl, phenyl, 

C3-C7 cycloalkyl, C3-Cs cycloalkylmethyl or Cs-C1 cycloalkenyl group, each of which may 

is be optionally substituted by one or more halogen atoms; R2 represents a methyl group, or a 

C2-C6 alkyl group optionally substituted by a Ci-4 alkoxy group other than in the !­

position; R3 represents a hydrogen atom or a group X-R.5 or X-M; X represents a group 

-0-, S(O)n, SO:iN(R6) or C(=O)N(R6
); n is 0, 1 or 2; Rs represents an optionally 

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

20 SO:iNCR6> or C(=O}N(R'}, Rs and R6 together with the nitrogen atom to which they are 

attached may fonn an optionally substituted 3- to 7-memberedheterocyclic ring; Ar1 

represents an optionally substituted phenyl or pyridyl group; R6 represents a hydrogen 

atom, C1-C6 alkyl or is linked to Rs as defined above; R4 represents a group CHR7 Ar2 or 

Ai3 or, additionally, in the case where D represents a carbon atom, a group C(O}Mor 

2S CR7 (OH)W; Ar'- represents an aryl or heteroaryl group which may be optionally 

substituted; Ar3 represents an acenaphthenyl, indanyl or fluorenyl group, each of which 
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may be optionally substifuted; and R7 representS a hydrogen atom or a C1-C4 alkyl group; 

or a pharmaceutically-acceptable salt or solvate thereof. 

2. A compound according to claim 1, wherein R
1 

represents a C1-~ alkylamino group. 
1 . 

s or R represents a C3-Cs alkyl, C1-C4 alkoxy, C1-C3-alkyloxyC.-C3-alkyl, 

C3-C6-cycloalkyloxyC1-C3-alkyl, C3-4 alkenyl, phenyl, C3..;Cs cycloallcyl, 

C3-C5 cycloalkylmethyl or C:J-Cs cycloalkenyl group, each of which may be optionally 

substituted by one to four halogen atoms. 

10 3. A compound according to claim 1 or claim 2, wherein R2 represents a methyl group, 

or a C2-C6 alkyl group optionally substituted by a C1-~ alkoxy group other than in the 

1-position. 

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

represents a 

is group CHR7 Ar'-, C(O)M or CR7 (OH)Y. 

5. A compound according to claim 4, wherein At represents a phenyl, naphthyl, 

pyridyl, quinolinyl, isoquinolinyl, naphthyridinyl, cinnolinyl, phthalazinyl, quinazolinyl, 

quinoxalinyl, thienyl, benzothienyl, furanyl, benzofuranyl, thiazolyl, benzothiazolyl, 

20 indolyl, indolizinyl, pyrazolyl, indazyl, imidazolyl, benzimidazolyl, imidazopyridyl, 

triazolyl, benzotriazolyl or triazolopyridyl group, each of which may be optiOlially 

substituted by one or more substituent groups independendy·setected from halogen, 

trifluoromethyl, trifluoromethoxy, amino, cyano, carboxyl, nitro, C1-C6 alkyl, 

Ci-4 alkoxy, (di)Cr4 alkylamino, C2-C6 acylamino, C1.;.4 alkylsulfonamido, 

2S CONH-(Ci-C6 alkyl) and Ci-4 alkoxycarbonyl. 

6. A compound according to any one of the preceding claims, wherein X represents a 

group -0-, S(O)n where n is 0, 1 or 2, ·or a group C(=O)N(R6)~ 
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7. A compound according any one of the preceding clai~s. wherein R.5 represents a 

C2-4 alkyl or Ci-C6 alkenyl group optionally substituted by one or more substituent 

groups independently selected from amido, amino, carboxyl, pyano, hydroxyl, 

Cr4 alkoxy, C1-4 alkylthio, Cr4 alkylcarbonyl, Ci-4 ~oxycarbonyl, 

s C3-C1 cycloalkyl, (di) C1-C5alkylamino, C2-C5 acylamino, G1-C5 alkylsulfonamido, 

tetrahydrofuranyl, dioxolanyl, imidazolyl, haloC1-C6alkylsulfonamido and tetrazolyl. 

8. A compound according to any one of claims l to 6, w~~rein M represents a phenyl 

or pyridyl group optionally substituted by one or more substituent groups independently 

10 ~elected from carboxyl, hydroxyl, C2-4 acylamino, CrC6 alkylamido, 

CrC6 alkylsulfonamido and (di)C1-C6 alkylsulfamoyl. 

9. A c0mpound according to claim: 1 being: 

2,6-Dihydro-2-methyl-4-(2-methylpropyl)-6-(1-naphtb'1.enylmethyl)-1H-pyrrolo(3,4-

1s d]pyridazin-1-one, 

2,6-Dihydro-2-(2-methoxyethyl)-4-(2-methylpropyl)-6-(1-naphthalenymethyl)-1H­

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

2,6-Dihydro-7-[(3-hydroxypropyl)hio ]-2-methyl-4-(2-methylpropyl)-6-(1-

naphthalenylmethyl)-lH-pyrrolo[~.4-d]pyridazin-1-one, 

. 20 4-{ [2,6-Dihydro-2-methyl-4-(2-methylpropyl)-6-( 1-naphtbalenylmethyl)-1-oxo-lH-

pyrrolo[3,4-d}pyridazin-7-yl]thio} butanoic acid, 

2,6-Dihydro-7-[(3-hydroxypropyl)ulfmyl]-2-metbyl-4-(2-metbylpropyl)-6-(1-

naphthalenylmethyl)-IH-pyrrolo[3,4-d]pyridazin-1-one, 

2,6-Dihydro-7-[(3-hydroxypropyl)ulfonyl]-2-methyl-4-(2-methylpropyl)-6-(1-

25 napbthalenylmethyl)-1H-pyrrolo[3,4-d]pyridazin-1-one, 

2-[l-Hydroxy-1-(l-naphthalenyl)methyl]-5-methyl-7-(2-methy\>ropyl)thieno 

· [2,3-d]pyridazin-4(5H)-one, 

5-Methy 1-7-{2-methylpropyl)-2-( 1-naphthalenylmethyl)hieno[2;3-d) 

py.ridazin-4(58)-one, 
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3-[(3-Hydroxypropyl)lliio]-5-methyl-7-(2-methylpropyl)-2-( 1-naphthalenyJmethyl)-

thieno[2,3-d]pyridazin-4(5H}-one, 

5-Methyl-7-(2-methylpropyl)-2-(1-naphthalenylcarbonyl)bieno[2,3-d]pyridazin-

4(5H)-one, 

s 3-[(3-Hyclroxypropyl)sulfinyl]-5"".methyl-7-(2-methylpropyl)-2-(l-naphthalenyl-

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

4-{ ( 4,5-Dihydro-5-methyl-7-(2-methylpropyl)-2-( 1-naphthalenylmethyl)-4-

oxothieno[2,3-d]pyridazin73-yl]thio }butanoic acid, 

5-M.ethyl-7-(2-methylpropyl)-2-( 1-naphthalenylmethyl)-3-(2-pyridinylthio )hieno[2,3-

10 d]pyridazin-4(5H)-one, 

3-[(3-Hydroxypropyl)sulfonyl]-5-methyl-7-(2-methylpropyl)-2-(l7naphthalenyl­

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

2-[1-Hydroxy-1-phenylmethyl]-5-methyl-7-(2-methylpropyl)bieno[2,3-d]pyridazin-

4(5H)-one, 

1s 5-Methyl-7-(2-methylpropyl)-2-phenylmethylthieno[2,3-d]pyridazin-4(5H)-one, 

3-[(3-Hydroxypropy)hio]-5-methyl-7-(2-methylpropyl)-2-phenylmethylthieno[2,3-

d]pyridazin-4(5H)-one, 

3-[(3-Hydroxypropyl)sulfonyl]-5-methyl7 7-(2-methylpropyl)-2-phenylmethythieno­

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

20 2,6-Dihydro-2-methyl-4-(2-methylpropyl)-6-phenylmethyl-1H-pyrrolo[3,4-

. d]pyridazin-1-one, 

2,6-Dihydro-2.:.methyl-4-(2..;methylpropyl)-6-phenylmetbyl-7-(2-pyridinylthio )-1H­

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

2,6-Dihydro-7-((3-hydroxypropyl)hio]-2-metbyl-4-(2-methylpropyl)-6-phenylmethyl-

25 1H-pyrrolo[3,4-d]pyridazin-1-one, 

2,6-Dihydro-2-methyl-4-(2-methylpropyl)-6~(3,4,5-trimethoxyphenyl)methyl- lH­

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

2,6-Dihydro-2-methyl-6-(1-naphthalenylmethyl)-4-( l-methylethyl)amino-1H­

pyrrolo[3,4-d]pyridazin-1-one, 
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2,6-Dihydro-2-methyl4-(2-methylpropyl)-6-(4-pyridinyl)methyl-1H-pyrrolo[3,4-

d]pyridazin-1-one, 

6-(2-Chlorophenyl)inethyl-2,6-dihydro-2-methyl4-(2-methylpropyl)-1H-pyrrolo[3,4-

d]pyridazin-1-one, 

s 6-(3,5-Difluorophenyl)Diethyl-2,6-dihydro-2-methyl-4-(2-methylpropyl)-1H-

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

6-(2-Chloro-6-fluorophenyl)methyl-2,6-dihydro-2-methyl4-(2-methylpropyl)-1H­

pyrrolo[3,4:..d]pyrldazin-1-one, 

6-(3-Chloro-2-fluorophenyl)methyl-2,6-dihydro-2-methyl-4-(2-methylpropyl)-lH-

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

2,6-Dihydro-2-methyl4-(2-methylpropyl)-6-(2-quinolinylmethyl)-1H-pyrrolo[3,4-d} 

pyridazin-1-one, 

2,6-Dihydro-2-methyl-4-(2-methylpropyl)-6-(2-trifluorolllethyphenyl)methyl-1H­

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

is 2,6;;.Dihydro-6-(2-imidazo[l ,2-a]pyridinyl)methyl-2-methyl4-(2-methylpropyl)-1H-

pyrrolo{3,4-d]pyddazin-1-one, 

2,6-Dihydro-N-[3-(1-1H-imidazolyl)propyl]-2-methyl-4-(2-methylpropyl)-1-ox0-6-

phenylmethyl-1H-pyrrolo[3,4-d]pyridazin-l-one-5-carboxaniide, 

2,5-Dihydro-5-methyl-7-(2-methylpropyl)-2-(1-naphthalenylmethyl)-4H-

20 · pyrazolo[3,4;.d]pyridazin-4-one, 

2,6-Dihydro-6-methyl4-(2-methylpropyl)-2-(l-naphthalenylmethyl)-7H­

pyrazol0[3,4-d]pyridazin-7-one, 

2,5-Dihydro-3-[(3-hydoxypropyl)thio ]-5-methyl-7-(2-methylpropyl)-2-(1-

naphthalenylmethyl)-4H-pyrazolo[3,4-d]pyridazin-4-one, 

zs . 2-[1-Hydroxy-1-( 1-naphthalenyl)methyl]-5-methyl-7-(2-methylpropyl)ilro[2,3-

d]pyridazin-4(5H)one, 

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

. 2-[1-Hydroxy-1-(3-cyanopbenyl)methyl]-S-methyl-7-(2-methylpropy1Juro[2,3-

d]pyridazin-4(SH)one, 
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2-(3-Cyanophenyl)methyJ-S;-methyl-7-(2-methylpropyl:furo[2,3-d]pyridazin-4(5H)one, 

2-(2-Trifluoromethylphenyl)methyl-S-methyl-7-(2-methylpropyl)hieno[2,3-

d]pyridazin-4(5H)-one, 

2-[( 1-Hydroxy-1-pyridin-3-yl)methyl]-5-methyl-7-(2-methylpropyl)hieno[2,3-

s d]pyridazin-4(5H)-one hydrochloride, 

5-Methyl-7-(2-methylpropyl)-2-(3-pyridinylmethyl}hieno[2,3-d]pyridazin-4(5H)-one, 

2-(2-Chloro-6-fluorophenyl)methyl-5-methyl-7-(2-methylpropyl}hieno[2,3-

d]pyridazin-4(5H)-one, 

2-[( 1-Hydroxy-1-quinolin-3-yl)methyl]-5-methyl-7-(2-methylpropyl}hieno[2,3-

10 ·· d]pyridazin-4(5H)-one, 

5-Methyl-7-(2-methylpropyl)-2-(3-quinolinylmethyl)hieno[2,3-d]pyridazin-4(5H)-one 

hydrochloride, 

2-(3-Chlorophenyl)methyl-3-(2-hydroxyethoxy)-7-¢nethoxymethyl)-5-

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

is 2-[(3-Chlorophenyl)methyl]-7-cyclohexyl-3;.(2-hydroxyethoxy}-5-methylthieno[2,3-

d]pyridazin-4(5H)-one, 

2-[(3-Chlorophenyl)methyl]-3-(2-hydroxyethoxy)-5-methyl-7-phenylthieno[2,3-

. d]pyridazin-4(5H)-one, 

2-[(3-Chlorophenyl)inethyl]-7-cyclopentyl-3-(2-hydroxyethoxy)-5-methylthieno[2,3-

20 d]pyridazin-4(5H)-one, 

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

tritluoromethyiphenyl)methyl]thieno[2,3:.d]pyridazin-4(5H)-one, 

7-Cyclopropylriiethyl-5-methyl-3;.[2-{mCthylthio )ethoxy]-2-[(3-

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

2S 7-Cyclopropylmethyl-3-(2-methoxyethoxy)-5-methyl-2-[(3-trifluoromethyl:-

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

3-Cyclopentylmethoxy-7-cyclopropylmethyl-5-methyl-2-[(3-trifluoromethyJ. 

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

· 7-Cyclopropylmethyl-5-methyl-3-(tetrahydrofuran-2-ylmethoxy)-2-[(3-

30 trifluoromethylphenyl)methyl]thieno[2,3-d]pyridazin-4(SH)-one, 
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7-Cyclopropylmethyl-3-(3-hydroxy-3-methyl-butoxy)-5-methyl-2-[(3-trifluoromethyl 

phenyl)methyl)hieno[2,3-d]pyridazin-4(5H)-one, 

N-{ 3-[7-Cyclopropylmethyl-5-methyl-4-oxo-2-[{3-trifluoromethyphenyl)methyl]-4,5-

dihydrotbieno[2~3-d]pyridazin-3-yl]oxypropyl )acetamide, 

s 7-Cyclopropylmethyl-3-{[l ,3]dioxolan-4-ylmethoxy)-5-metbyl-2-[(3-trifluoromethyl-

phenyl)methyl)hieno[2,3-d]pyridazin-4(5H)-one, or 

7-Cyclopropylmethyl-5-methyl -3-( 4-oxopentyl)oxy-2-[(3-triflmromethyl­

phenyl)methyl]thieno(2,3-d]pyridazin-4(5H)-one. 

10 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)n and n is 1 or 2, oxidising a compound of general formula 
0 3' R 

cm 
wherein R3' represents S-R5 or S-Ar1 and B, D, R1, R2, R4

, Rs and Ar1 are as defined in 

is claim 1; or 

(b) when X represents S(O)n and n is 0, reacting a corresponding compound of formula 

(I) in which Eis CR3 and R3 is a hydrogen atom, with a comp~und of general formula (IIl), 

R8-S-S-R8, wherein the groups R8 b.oth represent Rs or Ar1 as defined in claim 1, or with a 

compound of general fonnula (IV), L-S-R8
, wherein L repre~nts a leaving group and R8 is 

20 as hereinbefore defined; or 

(c) when X represents S(hN(R6
), reacting a compound of general formula 

(V) 
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wherein L' represents a l~~~ing group and B, D, R1
, R2 artd R4 are as defined in claim l, 

with a compound of general formula (VI), HNR6R8
, wherein R6 is as defined in claim 1 

and R' is as defined in (b) above; or 

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

0 COzH 

(VIl) 

wherein B, D, R1
, R2 and R4 are as defined in clai~ 1· with a compound of formula (VI) as 

defined in ( c) above; or 

(e) when D is a carbon atom, E is CR3 
, R3 is a hydrogen atom and R4 is CH(OH)Ar2, 

reacting a compound of general formula 
0 

(VIIl) 

wherein B, R 1 and R2 are as defined in ciaim 1, with a compound of general formula (IX), 

MCHO, where Al- is as defined in claim 1; or 

(f) when Dis a carbon atom, Eis CR3
, R3 is a hydrogen atom and R4 is CHR7 Ai'-, 

reducing a corresponding compound of formula (I) in which R4 is CR7 (OH)W; or 

is {g) when D is a carbon atom, E is CR3, R3 is a hydrogen atom and R4 is C(O)Ar2, 

oxidising a corresponding compound of formula (I) in which R4 is CH{OH)M; or 

{h) when D is a carbon atom, E is CR3
, R3 is a hydrogen atom, R4 is CR 7 (OH)M and R7 

is a C1-Ci alkyl group, reacting a corresponding compound of formula (I) in which 'It is 

C(O)Ar2, with a C.-C. alkylating agent; or 

20 (i) when D is a carbon atom, E is CR3
, R3 is a hydrogen atom and R4 is M, reacting a 

compound of formula (VIIl) as defined in (e) above, with 1-indanone, 2-indanone, 

9-fluoreneone or 1-acenaphthenone, followed by a reduction reaction; or 
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(j) when D is a nitrogen atom, B is CH, E is CR3 and R3 is a hydrogen atom, reacting a . 

compound of general formula 

(X) 

wherein R9·is an alkyl group and R1 and R4 are as defined in claim l, with a compound of 

s general formula (XI), R2
NHNH2. wherein R2 is as defined in claim 1; or 

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

general formula 

0 
a 

(XIl) 

wherein R10 is an alkyl group and R1 and R4 are as defined in claim 1, with a compound of 

10 fonnula (XI) as defmed in (j).above; 

(1) when D is a nitrogen atom, B is a nitrogen atom, E is CR3 and R3 is a hydrogen atom, 

reacting a compound of general formula 
,.R11 

(XIIl) 

wherein R 11 is an alkyl group and R1 and R4 are as defined in claim 1, with a compound of 

is fonnula (XI)· as defined in (j) above; 

(m) when X is -0-, reacting a compound of general formula 
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H 

(XlllA) 

wherein B, D, R1
, R2 and R4 are as defined in claim 1, with a compound of general formula 

(XIDB), R8-L", wherein L" represents a leaving group such as a halogen atom and\is as 

defined in (b) above; or 

s (n) when D is a carbon atom, B is a sulfur or oxygen atom, R3 represents -ORs and R4 

represents CH2Ar2, reacting a compound of general formula 
. OH ·oRs 

0 

(XUIC) 

wherein B' represents asulfur or oxygen atom and R1
, Rs and Ar'-. are as defined in claim 1, 

with a compound "Of formula (XI) as defined in (j) above; 

10 ana optionally thereafter converting the compound of formula (I) to a further 

compound of formula (I) and/or fanning a phannaceutically-acceptable salt or solvate of 

the compound of formula (I). 

11. A pharmaceutical composition comprising a compound of formula (I). or a 

1s pharmaceutically-acceptable salt or solvate thereof, as claimed in any one of claims 1 to 9 

in association with a phannaceutically-acceptable adjuvant, diluent or earner. 

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 

20 or solvate thereof, as defined in any one of claims 1 to 9 with a pharmaceutically­

acceptable adjuvant, diluent or carrier. 
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13. A compound of fonnula (I), or a phannaceutically-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 fonnula (I). or a pharmaceutically-acceptable salt or solvate 

s thereof, as claimed in any one of claims 1 to 9 in the manufacture of a medicament for use 

in therapy. 

15. Amethod of effecting immunosuppression which comprises administering to a 

patient a therapeutically effective amount of a compound of formula (I), or a 

io pharmaceutically-acceptable salt or solvate thereof, as claimed in any one of claims 1 to.9. 

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 

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