WO 97/38977

PCT/SE97/00589

1

~ AMINOISOQUINOLINES AND AMINOTHIENOPYRIDINE DERIVATIVES AND THEIR USE AS

10

15

20

ANTIINFLAMMATORY AGENTS.

‘The present invention relates to novel compounds which are aminopyridine derivatives.
The invention also concerns related aspects including processes for the preparation of the

‘compounds, compositions containing them and their use as pharmaceuticals. There are

also provided chemica! intermediates useful for the production of the compounds.

US-A-4127720 discloses 1-amino-3,4-dihydroisoquinolines of the following formula:-

R2

NH,

wherein R represents hydrogen, alkyl C1 to 6, or phenyl; R1 represents hydrogén, alkyi C1
to 6, alkoxy C1 to 6 or halogen; and R represents hydrogen, alkyl C1 to 6 or unsubstituted

phenyl.

US-A-4127720 discloses the use of these compounds as starting materials for the synthesis .
of other compounds. There is no disclosure of pharmaceutical use. - Speciﬁcally mentioned
compounds are: 1-amino-3,4-dihydro-7-methoxyisoquinoline, 1-amino-3,4-dihydro-

6-methoxyisoquinoline and (1)-1-amino-4-ethyl-3 ',4-dihydroisoquinoline.
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“Synthesié’ and antihypertensive activity of 1-amino-3,4-dihydroisoquinclines”, G D Diana
et al,  Med. Chem., vol 20, No 3, March 1977, pp 449 to 452 discloses that the

hydroiodide.salt of l-Arnino-3_,4-dihydroisoquinoline has antihypertensive activity.

s WO 95/11231 discloses a decahydroisoquinoline as a nitric oxide synthase (NOS)

inhibitor.

“Synthesis of heterocyclic combinations usfng nitrile salts. XIII. 1-amino-3,4-
dihydroisoquinoline derivatives”, V Gomez-Parra et al, An. Quim., vol 70, No 12, 1974,
10 -pp 980 to 985 discloses 1-amino-3,4-dihydroisoquinoline derivatives in which the amino

group is substituted.
“Bischler-Napieralski reaction of N(3,4-dimethoxyphenylethyljurea”, T Yamazaki et a,
Yakugaku Zasshi, vol 82, 1962, pp 352 to 355 discloses 1-amino-6,7-dimethoxy-3,4-

ts  dihydroisoquinoline.

According to the invention, there is provided a compound of formula I

R?

wherein:-

20 Rrepresents
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(i) phényi, benzothiazolyl or a six memsered heterocyélic aromatic ring cohtaining 1
to3 ni.trogen atdrﬁs, which phenyl, benzo ring of the benzothiazolyl or heterdcycliq
aromatic ring is optionally substituted by- alkyl C1 to 6, alkoxy C1 to 6, halogen, hydroxy,
thioalkyl C1 to 6, benzYloxy, or a group -Q(CHz)pNR4R5; or |

(ii).alkyl C1 to 8, cycloalkyl C3 to 8, alkynyl C2 to 8, pipéridyl,_phenylalkyl'C’l' to 14,
which alkyl, cycloalkyl, alkynyl, or piperidyl is optionally subsﬁtuted by a group -
(CH,),NR 3, the phenylalkyl being optionally substituted bya grdup -(CH,),NR 3, alkyl
Cl to 6, alkoky C 1 to 6, halogen dr nitro; or |

| (iii) a 5 membered heterocyc_lic aromatic ring containing 1 to 3 heteroatoms selected

' fro__m O, N or S, optionally substitut_ed By alkyl C1to 6, phenylaikyl C7 to 14 or halogen;
or | |

(iv) hydrogén or phenylalkynyl C7 to 14;

Q rebresents 0, NR® or a bond;
R' fepresent_s hydfogen, alkyl C1 to 6, alkoxy C1 to 6, trimethylsilyl or halogen;
R? represeﬁts hydrogen, alkyl C1 to 6 or phenyl opﬁonﬁly substituted by alkyl C1 to 6,

alkoxy Cl1 to 6, halogen or hydroxy;
R3 represents hydrogen or halogen;

R* R’ and R® independenﬂy represent hydrogen or alkyl C1 to 6,

or -NR*R’ togéther represents piperidyl, pyrrolidinyl or morpholinyl;

p represents an integer 1 to 5; and |

A represén_ts a thieno or benzo ring;

provided that when A represents a benzo ring and Q represents O, p_does' not represent I

or a pharmaceutically acceptable salt, enantiomer or tautomer thereof;
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provided that When A represents a benzo ring, compounds of formula I in which R

represents hydrogen, alkyl C1 to 6 or phenyl, R1 represents hydrégen, alkyl Cl to 6,

alkoxy C1 to 6 or halogen, R represents hydrogen, alkyl C1 to 6 or unsubstituted phenyl

and R3 represehts hydrogen are excluded.

The invention further provides a process for the preparation of these compounds or

'pharx'naceutically acceptable salts, enantiomers or tautomers thereof,

According to the invention, there is also provided a cdmpound of formula I, ora
pharmaceutically acceptable salt, enantiomer or tautomer thereof, for use as a

pharmaceutical, provided that the hydroiodide salt of the compound of formula I in which
. 12
A represents a benzo ring and each of R, R ,R", and R3 represents hydrogen, for use as a

phannaceuticé.l is excluded.

'Another aspect of the invention provides the use of a compound of formula I ora
‘pharmaceutically acceptable salt, enantiomer or tautomer thereof, in the manufacture of a

medicament, for the treatment or prophylaxis of inflammatory disease.

According to the _ixivention, there is also provided a method of treating, or reducing the risk
of, inﬂammétory disease in a patient suffering from, or at risk of, said disease, wherein the
. method comprises administering to the patient a compound of formulaTora

 pharmaceutically acceptable salt, enantiomer or tautomer thereof.
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Preferably, when A represents 2 thieno ring the compound is a thieno[2,3-c]pyridine ora

thieno[3,2-c]pyridine compound of formula L.

In one embodiment, R represents 2-benzothiazolyl, ethynyl, cyclopropyl, fluorophenyl {(eg,
2-, 3- or 4-fluorophenyl), benzyldxyphenyl (eg, 4-benzyloxyphenyl), thiomethylpheny! (eg,

4-thiomethyl), methylphenyl (eg, 2-, 3- or 4-methylphenyl), methoxypheny! (eg,

4-methoxyphenyl), chlorophenyl (eg, 2-, 3- or 4-chlorophenyl), furyl (eg, 2- or 3-furyl),

thienyl (eg, 2- or 3-thienyl), pyridyl (eg, 3- or 4-pyridyl), phenylethynyl,
amionopropyloxyphenyl (eg, 4-(3-aminopropyloxy)phenyl), aminoethylpbeny! (eg,

3-(2-aminoethyl)phenyl or 4-(2-aminoethyl)phenyl), aminopropylphenyl (eg,

'3—(3-aminopropyl)phenyl), thiazolyl (eg, 2-thiazolyl), imidazolyl {eg, 2-imidazolyl),

methyl, ((dimethylamino)methyl)phenyl (eg, 2- or 3-((dimethylamino)methyl)phenyl),
propynyl (eg, 1-propynyl), butylethynyl (eg, tert-butylethynyl), phenylethynyl,
benzylpyrrolyl (eg, 1-benzyl-2-pyrrolyl), methylpyrrolyl (eg, 1-methyl-2-pyrrolyl), ethyl,.

cyclobutyl, hydroxyphenyl ( eg, 4-hydroxyphenyl) or propyl. -

The process mentioned above, for the prepgrati'on of compound§ of the invention, or |
pharmaceutically acceptaﬁle salts, enantiomers or tautomers thereof comprises:

(a) hydrolysis and/or deprotection of a compound of formula II or a protected derivative
thereof, or hyﬂrolysis é,ndlor deprotection of a phannacéutically acceptablie sait, enantiomer

or tautomer of a compound of formula I or said protected derivative, wherein formula I is
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AR, R', R? and R3 being as defined above, P representing a protecting group and M

represenfing an alkaline metal; or
(b) deprotection of 2 compound of formula IIIa or ITIb or of a pharmaceutically acceptable

s salt, enantiomer or tautomer thereof

liia

b

10 whereinR,R' a'ncl_R2 are as defined above and P represents a protecting group; or
{c) treating a compound of formula IV ora pharmaceutically acceptable salt, enantiomef

or tautomer thereof with ammonia, wherein formiula IV is
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wherein A, R, RI. R*and R3 are as defined above and L is a leaving group; or

(d) préparation of a compound of formula I in which R represents ethynyl, or of a
pharinaceutically 'accgﬁtable salt, enantiomer or tautomer of such a combound, by
hydrolysis ofa cqtresponding compound in which R represents trimethylsilylethynyl; or
(e) reaction of a compoﬁnd of form_ula V or a pharmaceutically écceptable salt,

- enantiomer or tautomer thereof, wherein formula V is

wherein A, R' R’ and R’ are as defined above and M represents an alkaline metal,

with a compound of formula Vlora pharmaceutically acceptable salt, enantiomer or

tautomer thereof, wherein formula VI is

N
NH |

wherein R is as defined above; or
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' (f) preparation of a compound or a pharmabeutically acceptable salt, enantiomer or

tautomer thereof’, wherein the compound is of formula [ in which R represents alkyl C1 to
8 Substituted by a group -(CHz)pNR“Rs and one of both of R* and R® represents alky! Cl to
6, by alkylating a coi'responding' compound in which one or more of R*and R’ represents
hydrogen; or |

(g) preparation of a compound or a pharmaceutically acceptaﬁle salt, enantiomer or
tautomer thereof , \_:vhereiﬁ the compound is of formula I in which R represents phenyl or a
six membefed heterogyclic afomatic ring, the pheﬁyl or heterocyclic aromatic ring being
substituted by 2 group -Q(CHZ),,NR";R5 and one or both of R* and R® represents alkyl C1 to
6, by alkylatihg a corresponding compound in which one or more of R* and R® represents
hydrogeﬁ; or |

(h) deproteqtion of a.compound of formula I, or a pharmaceutically acceptablé salt,
enantio'xﬁer or tautomer thereof, in which one or both nitrogen atoms and/or another atom
is prote_cted; 'or.

(i) preparation of 2 compound or a pharmaceutically acceptable salt, enantiomer or

'_ tautomer thereof, wherein the compound is of formula I in which R represents phenyl or a

six membered heterocyclic aromatic ring substituted by a group -Q(CH,),NH,, by

* reduction of the corresponding azide; or

(}) preparation of a compo_uxid or a pharmaceutically acceptable salt, enantiomer or

- tautomer thefeof, wherein the compound is of formula I in which R represents pif:en'dyl, by

reduction of a corréspondirig compound in which R represents pyridyl.
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- In process (a), the hydrolysis step may be performed by methods well known in the art. For

example, the compound of formula I may be treated with aqueous acid, e.g. dilute

hydrochloric acid. Alkaline metals M include lithium, magnesium, sodium and potassium.

- In processes (a) and (b), suxtable protecting groups P include alkyl, aralkyl, acyl, acyl

sulphonyl, axyl sulphonyl and tnalkylsﬂyl We prefer that P represents trialkylsilyl especxally _

. trimethylsﬂyl. When P represents trialkylsilyl, the protecting group may be removed by

hydrolysis é.g. with tetra-r-butylammonium fluoride. When P represents alkyl, aralkyl, acyl,
acyl sﬁlphony] or aryl sulphonyl, the protecting group may be removed by reduction.e.g.
using zinc m acetic acid. f-‘nrther details of processes for the removal of these protecting -
groups may bé found by‘refere.nce to the standard text "Protecting groups in Organic

Synthesis", 2nd Edition (1991) by Greene and Wauts.

In process (c), the reaction may be performed by combining the reactants in a polar protic

solvent, e.g. methanol, ethanol or propanol at a temperature between room teﬁlperamre and

the boiling temperature of the solvent for a period of 1 to 12 hours, or until reaction is

complete. We prefer, altl;xoﬁgh it is not required, that the reaction be performed in the
presence of an'ammonium salt e.g. ammonium iodide. Further details of this process may be
obtained by reference to Gomez-Parra et al. (1974) An. Quim. 70, 980-985. Suitable leaving .
groups L include thioalkyl, sulphonic acid, triflucrocarbon sulphonic acid, halide, alkyl and
aryl alcohols and tosyl groups; others are recited in ‘Advancegi Organic Chemistry', J. March

(1985) 3rd Edition, McGraw-Hill on page 315 and are well known in the art.
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In process (d), the hydrolysis will preferably be carried out in the presence of base, in a polar

protic solvent, typically over a period of up to 120 hours.

In process (¢), the reaction may be performed in an inert solvent, for example THF, at low _
temperature, typically between -78 °C and room témperatm'e. It is preferred, althoﬁgh itis
not required, to perform the reaction in the presence of at least one equivalent of a polar

additive such as hexamethylphosphoric triamide (EIMPAY) or 1,3-dimethy}-3,4,5,6-tetrahydro-

'2(1H)-pyrimidone (also known as dimethylpropyleneurea, DMPU).

In processes (t) and (g), the aklylanon reactlon may be perfonned by processes well known in
the art. For exampie, the amine may be reacted with an alkyl halide, &specxally the bromxde

or iodide.

In process (h), protecting groups for amines are described in process (a) above. Alcohol
groups may be pfotected, for example; by treatment with an énol éther e.g. dihyd;opyran,
which protectiﬁg group is removable by subsequeﬁt treatment with dilute acid. Other-
protecting groups and further details of processes for their removal may be found by | _
reference to the standard text "Protecting groups in Organic Synthesis", 2nd Edition (1991)
by Greene and Wuts. We prefer to protect the reactive positions of heterocjcles witha |

trimethylsily} protecting group, which group may typlcally be removed by treatment with

- tetra-n—butylammomum ﬂuonde
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In process (i), the reduction may be performed by treatment with tin(II) chloride. The . |

corresponding azide derivatives may be prepared by processes analogous to those used for -

| the preparation of compound of formula I.

In process (i), the reduction reaction may be performed by hydrogenating the

corresponding pyridyl derivative over platinum oxide or Pd/C.

. Salts of compounds of formula I may be formed by reacting the free base or asalt,

enantiorﬁer,‘ tautomer or protected den'vative. thereof, with one or more equivalents of the
appropriate acid. The reaction may be carried out in a solvent or medium in which tﬁe salt is
insoluble or in a solvent in which the salt is soluble, e.g. wéter, dioxane, ethanol,
tetrahydrofuran or diethyl ether, or a mixture of solvents, which may be removed in vacuo or
by freeze drying. The reaction may be. a metathetical process or it may be carried out on an

ion exchange resin.

Compounds of formula II may be prepared by cyclising a compound of formula VII

2
R3

R? N—P | Vil
CN - '

wherein A, R, R, R?, R3, Mand P are as deﬁned above,

The cyclisation reaction will generally be performed by warming the compound of formula

V1I in an inert solvent for up to 4 hours. We have found that the temperature and duration of
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the reaction will depénd gl'eatly on the nature of protecting group P and in some cases, the
reactidh may proceed between -78°C and room temperature with little or no heaﬁng being
required at all. The reaction may be accelerated, or lower temperatures may be used, by

performing the reaction in the presence of acid.
Compounds of formula VII may be prepared by reaction of compounds of formula V and VI..
However, compounds of formula VII may not be isolable and ring closure may take placeto

produce a compoimd of formula II directly.

Cqmpdunds of formula ITla or b may be prepared by processes analogous to those

-described above for the ;ireparation of compounds of formula I

Compounds of formula IV may be prepared by methods generally known, for example b&

reference to Lora-Tamayo et al. (1966) Tetrahedron 8 (Suppl.), 305-312; Gittos ez al. (1976)

1. Chem. Soc. Perkin Trans. 1, 33-38 and Diana et al. (1977) J. Med. Chem. 3, 449-451.

These methods include the formation of thioalkyl derivatives of formula IV by cyclisation of

an isothiocyanate and the formation of an iminoester derivative of formula IV by treatment of
' the corresponding cyclic amide with Meerwein reagent (triethyloxonium tetrafluoroborate).

“These isothiocyanate and iminoester precursors may be readily prepared by methods also

disclosed in these papers, or in.references therein, or by conventional methods known per se.

Alternatively, compounds of formula IV in which L represents thicalkyl may be prepared by

treatment of a compound of formula VIII
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Vit

wherein A, R, Rl’_ R% and R3 are as defined above,

with an alkylating agent such as an alkyl t'osylate, rhethoéulphate, mesylate, fluorosulphonate,
or halide, &speciaily an alkyl iodide. Suitable solvent for the alkylation reaction include
ethers, preferably diethyl ether, tetrahydfoﬁlran, dioxane, lower ketones, e.g. acetone or 2-
butanone, halohydrocarbons ¢.g. dichloromethane and lower alkanols, e.g. methanol. Méthyl

iodide as the alkylating agent in acetone is particularly suitable. Generally, equimolar to a

~ large excess of the alkylating agent will be used, an amount depending inter alia on the

reactivity of the compound of formula VIII and the solubility of reactants in the solvent
employed. The alkylation reaction may be carried out at temperatures ranging from ambient

to reflux, or in an appropriate sealed vessel at higher temperature.

Compounds of formula VIII may be prepared by ring closure a corresponding compound of
formula IX |
R3 Re
R A X
_ %

wherein A, R, R', R? and R are as defined above.
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This reaction may be performed using conditions analogous to those described for the
phenyl analogue compounds in the paper Gittos ez al. (1976) mentioned above.

- Compounds of formula VIII may also be prepared from a compound of formula X

wherein A, R, R', R? and R are as defined above,

by treatment w1th P,S; or Lawesson's reagent.

Conditions for this reaction, and details of alternative sulphur containing reagents may be

obtained by reference to the paper Smith ez al. (1994) J. Org. Chem., 59, 348-354.

. Other compounds of formula IV are either known or may be prepared by known methods.

Compounds of formula V .in which M represents Li may be prepared by treatment of the
corresponding compound of formula V in which M represents hydrogen with a compound of
formula XI | '
R? :
| Xi
R7” N Li
wherein R’ repreéents a]kyl-or trialkylsilyl. Compounds of formula V in which M represents

a metal other than Li may be prepared By analogous methods.
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This reaction may be performed in an inert solvent, for example THF, at low temperature, |

typically below -50 °C.

The compounds of formula V in which M represenis hydrogen are either known or may be

prepared by conventional methods known per se.

Compounds of formula VI may be prepared by treatment of a compound of formula XII
'R—CHO | Xt
wherein R is as defined above,

with ammonia under standard conditions well known in the art.

A protected derivative of a compound of formula V1 is obtained by treatment of a compound
of formula XTI, as defined above,

with a compound of formula XTI
P—NH, . Xil

wherein P is as deﬁnéd above

or a compound of formula XIV
P,N—M X

wherein P and M are as defined above.
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The reaction of a compound of formuta XII with a compound of formula XIII may be
performed by éombining the two reactants in a polar protic solvent at a temperature between

room temperature and the boiling temperature of the solvent and is well known in the art.

The reaction of a compound of formula XII with 2 compound of formula XIV may be
performed by combining the two reactants in an aprotic solvent e.g, THF at low tcmperétlke,

typically between -10 °C and room temperature, and is well known in the art.

Compounds of formula IX, X, XI, XI1, XIH and XIV are either known or may be prepared by

conventional methods known per se.
It will be apparent to a person skilled in the art that it may be desirable to pmtect an amine or
other reactive g:'oup in an intermediate compound using a protecting group as described in

process (f) above.

The following chemical intermediates are useful for producing compounds of the

invention, or pharmaceutically acceptable salts, enantiomers or tautomers thereof:-

3—meth6xy-2-methylbenzoni_trile; or
3—ﬂuoro-2-methylbeﬁzonitrile; or
| 2-ﬂ_uoro-6-methylbenzoniu'ile; or
3,6;&iﬂUOro-2-mcthylbenzdnitrile; or -
4-fluoro-2-methylbenzonitrile; or
3-ﬂuoro—ﬁ-methyi-2-uimethylsilylbenzohiuile; or -

4-(3-azidopropyloxy)benzaldehyde; or -
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3.(2-azidoethylbenzaldehyde; or
3« 3-&idopropyl)benzaldehyde; or
4-(2-azidoethyl)benzaldehyde; or
2-(N,N-dimethyl)aminomethylbenzaldehyde; or
3-(N,N—dimethy_l)aminorhethylbenzaldehyde; or
4-tert-butyldiphenylsilyloxybenzéldehyde; or
2-cyano-3-methyl-5-trimethylsilylthiophene; or
3-cyano-2-methyi-5-trimethylsilylthiophene; or.
5-(trimethylsilyl)thiazole-2-carboxaldehyde; or
1-amino-3—_(4-(3-azidoproﬁyloxy)phenyl)%,4-dihyd.roisoquinoline; or
j-amino-3-(3-(2-azidoethyl))phenyl-3,4-dihydroisoquinoline; or
1-amino-3-(4-(2-aminoethyl)phenyl)-3,4-dihydroisoquinoline; or
1-amino-3-(3-(3-azidopropyl)phenyl)-3 ,4-dihydroisoquinoline;. or

4-methylthio-6,7-dihydrothieno[3,2-c]pyridine.

The compounds of formula I may exist in enantiomeric forms. Therefore all enantiomers,
diastereomers, racemates a.nd mixtures thereof are included within the scope of the invention.
The various optical isomers may be isolated by separation of a racemic rmxture of the
compounds using conventional teclm_iques,. e.g. fractional crystallisation, or H_PLC.
Alternatively the individual enantiomers may be made by reaction of the appropriate optically

active starting materials under reaction conditions which will not cause racemisation.



10

WO 97138977 o o ' | PCT/SE97/00589

18

Compounds of formula IT, I, IV, V, VI, VII, VIII, IX, X and XII and other intermediates
may also exist in gnantiomeric- forms and' may be ilsed as purified enantiomers,

diastereomers, racemates or mixtures.

The compounds of formula I may exist in the altemative tautomeric form IA

'Rz

IA

wherein A, R, R_’,_ R?and R3 are as dcﬁned above.. Compounds of formula [ may be

* provided in either tautomeric form or as a mixture thereof. ' _

Compounds of formula Illa or IIb may also exist in an alternative tautomeric form la’ or _

- Ib’ respectively -

la’
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b’

wherein A, R, R1 and R2 are as defined above.

"Alkyl", ixicluding in for example “thioalky!” and “phenylalkyl”, includes straight chain or

branched alkyl groups. "Alkoxy" and “alkynyl” are to be interpreted similarly.

The compounds of formula i, and phamaceuﬁcally acceptable salts, enannomers and
tautomers thereof, are useﬁﬁ because they possess pharmacological activity in animals. In
particuiar, the compt;unds are active as inhibitors of the inducible isoform of the enzyme
nitric oxide synthase (NOS) presenf in macrophages and as such are expected to be use;ﬁll as

therapy, ég as anti-inflammatory agents.

The compounds and their pharmaceutically acceptable salts, enantiomers and tautomers are
indicated for use in the treatment or prophylaxis of diseases or conditions in which synthesis
or oversynthesis of nitric oxide synthase forms a contributory part. In particular, the

compounds: are indicated for use in the treatment of inflammatory conditions in mammals

- including man.

Condi_tions that may be specifically mentioned are:-
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osteoarthritis, rheumatoid arthritis, rheumatoid spondylitis, gouty arthritis and other arthritic
conditions, inflamed joints;
eczema, psoriasis, dermatitis or other inflammatory skin conditions such as sunburn;

inflammatory eye conditions including uveitis and conjunctivitis;

lung disorders in which inflammation is involved, e.g. asthma, bronchitis, pigeon fancier's
disease, farmer’s lung, acute respiratory distress syndrome, bacteraemia, endotoxaemia (septic

shock) and pancreatitis; | .

conditions of the gastrointestinal tract including aphthous ulcers, gingivitis, Crohn's disease
(a condition of the small and sometimes also of the large intestine), atrophic gastritis and

gastritis varialoforme (conditions of the stomach), ulcerative colitis (a condition of the large

" and sometimes of the small intestine), coeliac disease (a condition of the small intestine),

_regional ileitis (a regional inflammatory condition of the terminal ileum), peptic ulceration (a

condition of the stomach and duodenum) and irritable bowel syndrome; pyresis; pain;
damage to the gastrointestinal tract resulting from infections by, for example, Helicobacter
pylori, or treatments with non-steroidal anti-inflammatory drugs; and other conditions

associated with inﬂanunation. .

The compounds of formula I may also be useful in the treatment of diseases or conditions
besides those mentioned above. For example, the compounds of formula I may be useful in

the treatment of hypotension associated with septic and/or toxic shock, in the treatment of
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dysfunction of the immune system, as an adjuvant to short-term immunosuppression in organ
transplant therapy, in the treatment of vascular complications associated with diabetes and in

co-therapy with cytokines, e.g. TNF or interleukins..

The compounds of formula I may also show inhibitory activity against the neuronal isoform
of nitric oxide synthetase. Thus they may also be useful in the treatment of hypoxia, e.g. in

cases of cardiac arrest and stroke, neurodegenerative disorders including nerve degeneration

and/or nerve necrosis in disorders such as hypoxia, hypoglycaemia, epilepsy, and in extemall '

wqunds (such as spinal cord and.head injury), hyperbaric oxygen convulsions and toxicity,
dementia e.g. pre-senile demeﬁﬁa, Alzheimer's disease and AIDS-related dementia, -
.Sydenham.'s chorea, Parkinson's disease, Tourette's Syndrome, Huntington's disease,
Aﬁyo@pﬁc Lateral Sclerosis,. Korsakoff's disease, imbecility relating to a cerebral vessel
disorder, sieeping disorders, schizophrenia, depression, autism, seasonal affective disorder,
jet-lag, depression or other symptoms associated with Premenstrual Syndrome (PMS),
anxiety and septic shock. Compounds of formula I may also be expected to show activity in
the preveﬂtion and reversal of tolerance to opiates and diazepines, treatment of drug
addi&ioﬁ, relief of pain and treatment of migraine and other vascular headaches, neurogenic

inflammation, in the treatment of gastrointestinal motility disorders, cancer and in the

induction of labour.

For the above mentioned therapeutic indications, the dosage administered wili, of.course,
vary with the cbmpoun_gi employed, the mode of administration and the treatment desired.
However, in general, satisfactory results are obtained when the compounds are administered |

at a daily dosage of the solid form of between 1 mg and 2000 mg per day.
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The compounds of formula I, and pharmaceutically acceptable derivatives thereof, may be

used on their own, or as a pharmaceutical composition in which the compound or derivative

* is in admixture with a pharmaceﬁtically acceptable adjuvant, diluent or carrier. For example

in a form appropriate for enteral or parenteral administration. The pharmaceutical
composition preferably comprises less than 80% and more prefefably less than 50% of the
compound or derivative. Examples of suitable adjuvants, diluents and carriers are well

known to a person skilled in the art..

The compounds of fonnulé_l and their pharmaceutically acceptable salts, enantiomers and

tautomers have the advantage that they are less toxic, more efficacious, are longer acting,

" have a broader range of activity, are more potent, are more selective, produce fewer side

effects, are more easily absorbed or have other useful pharmacological properties, than

compounds of similar structure. |

The invention is illustrated, but in no way limited by, the examples below. The preparation

of intermediates for the production of the examples is as follows.

Preparation of Intermediates .

Example A '

3-Methoxy-2-methylbenzonitrile



10

15

20

WO 97/38977 : ' ' PCT/SE97/00589

23

Hydroxylamine hydrochloride.(OJS g, 11 mmol) was added to
3-methbxy-z-methylbénzaldehyde (1.25g,8.32 mmol) in formic aﬁid (89-91%) (10 ml),
and the mixture heated té reflux for 40 min., cooled, diluted with ice-cold water, basiﬁed
with 10% aqueous sodium hydroxide solution and extractéd with diethyl ether. The
organic extract was washed with saturated aqueous sodium chloride (50 ml), dried over
magnesium sulphate and evaporated. The residue was purified by flash chro:ﬁatography

over silica gel eluting with 5% diethyl ether in hexane to afford the pfoduct as a white solid

(098 g). M* 147; 360 MHz 'H n.m.r (CDCly) 7.26-7.17 (2H, m), 7.02 (1H, d, J 7.9 Hz),

3.86 3H, 5), 2.41 (3H, 5).

Example B

Following the method of Example A, the following compound was prepared :-
3-Fluoro-2-methylbenzonitrile, M 135; 360 MHz '"Hnmr (CDCl;) 7.49-7.39 (1H, m),

7.28-7.17 (2H, m), 2.47 (3H, 5).

-Ex le

| 2-Fluoro-6-methylbenzonitrile

n-Butyllithium (1.45M, 44.0 mmol, 30.3 ml) was added dropwise to a stirred solution of
tetramethyleneethylenediamine (48 mmol, 6.2 ml) in tetrahydrofuran (THF) at -22 °C.

After 15 mih., a further portion of n-butyllithium (120 mmbl, 82.8 m!) was added

- dropwise, and after a further 15 min. 2.F luorobenzaldehyde (40.0 mmol. 4.21 m{) in THF

(16 ml) was added dropwise. The mixture was stirred at -22 °C for 16 b, Methyl iodide

(12.5 ml) was added dropwise'and the mixture was warmed to room temperature over 30
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min., pourcd_.into IN hydrochloric aeid and ice, 'exti'ected twice with diethyl ether, dried
over magnesium sulphate and evaporated te give a brown oil. ’fhis was dissolved in formic
acid (50 ml) and treated with hydroxylamine hydrochloride (52 mmol, 3.6 g). The xmxture
was heated at reflux for 16 h, cooled to room temperature and poured into 1ce water,
basified with 10% aqueous sodium hydroxide, extracted twice wlth diethyl ether, dried |
over magnesium sulphate and eveporated. The residue was purified by flash
chromatography on silica gel, eluting witﬁ'dichloromethane, to give a yellow solid (2.50

g). This was ﬁ.lrther purified by flash chrbmatography, eluting with 5% diethyl

- ether/hexane, to furnish the title compound as a whlte/yellow solid (1.95 g). M" 135 360 ,

MHz'Hnmr(CDCl3)74S(1H &, /5.9, 8.1 Hz), 7.1 (1H, d, J7.8 Hz), 7.03 (1H, 1, J

8.6 Hz), 2.56 (3H, s).

3,6—Diﬂuoro-2.-methxlbg1_z_gg. itrile |

This was prepared from 2,5-diﬂuorobenzaldeh}¥de by the method of Exatnple C, with slight
modification to the first step after the addition of the aldehyde, the mixture was stirred for -
15 min., cooled to -45 °C, stirred for 3 h methyl 1od1de added and thc reactlon worked-up “
as before Subsequent reaction gave the title compound as a yellow oil. M" 153 360
MHz 'H n.m.r (CDCl,) 7.25 (1H, dt, J 8.8, 4.6 Hz), 7.02 (1H, dt, /8.6, 3.9 Hz), 2.48 (3H,

d, J23Hz). -

Example E
4-Fluoro-2-methylbenzonitrile
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This was prepared from 4-ﬂuorobenzaldehyde Sy the method of Example C, with sli ght.
modification to the first step: the l;eactidn was conducted at -78 °C until the second
addition of n-butyllithium was complete. The feaétion was then warmed to -20 °C and
stirred for 2 h, cooled to -45 °C and quéncbed with methyl iodide as before. Subsequent

reaction gave the title compound as a pé.lje yellow solid. M" 135; 360 MHz 'H n.m.r (de-

DMSO0) 7.61 (1H, dd, /3.5, 8.5 Hz), 7.05-6.96 (2H, m), 2.56 (3H, s).

Example F

: 3-Fluoro-g-methxl-z-m'mgghylsilzllbmzonitriLe

" n-Butyllithium (1.40M in hexanes, 11.8 mmol, 8.44 ml) was added dropwise to a stirred

solution of diisopropylamine (1.84 ml) in THF (Sml)at 0°C. After 30 min., the solution
was cooled to -78 °C and 3-fluoro-6-methylbenzonitrile (1.60 g, 11.8 mmol) in THF (5 ml) |

was added dropwise. The pale purple anion was stirred for 20 min., ﬁimethylsilylchoride

- (3.0ml, 24 rhmol) was added and the mixture warmed to room temperature over 1 h,

evaporated, the residue taken up in a2 small amount of diethy! ether and filtered.

Evaporation of the filtrate gave an off-white crystalline solid (2.3 g), m.p. 71-73 °C.

Example G
4-(3-Azido loxv)benzaldehyde

a) 4-(3-Bromopropyloxy)benzaldehyde |
A solution of 4-hydroiybenzaldehyde (3.7 g, 30 mmol) in DMF (10 ml) was.added

cautiously to a stirred solution of sodium hydride (60% in oil, 1.44 g) in DMF (80 ml).

After 30 min., 1,3-dibromopropane (9.2 inl, 90 mmol) in DMF (10 m}) was added
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- and the combined extracts washed with water and saturated aqueous sodium chloride, dried

over sodium sulphate and evaporated. The residue was purified by flash chromatography

~ on silica, eluting with 25% diethyl ether in hexane, to afford

4-(3-bromopropyloxy)benzaldehyde (3.85 g). M" 205; 360 MHz 'H n.m.r (CDCI;) 7.85
(2H, d, J 7.0 Hz), 7.01 (2H, d.J70Hz),420 (2H, 1, J'5.8 Hz), 3.62 (2H, t, J 6.4 Hz), 2.36

(2H, pentet, J 6.1 Hz)

b) 4—(3-Ag1dogrgpxl xy)b g;za]ggm

A mixturg of 4-(3-bromopropyloxy)benzaldehyde (3.5 g, 14.5 mmol) and sodium azide (29

15

20

| mmol, 1.9 g) in DMSO (70 ml) was stirred for 16 h, poured into water (100 ml) and

extracted twice with diethyl ether. The extracts wére washed with water (50 ml) and

saturated aqueous sodium chloride, dried over sodium sulphate and evaporated to give a

 colourless oil (2.75 g). M" 205; 360 MHz 'H n.m.r (CDCL;) 7.84 (2H, d, /11 Hz), 7.02 -

(2H, d, J 11 Hz), 4.14 (2H, t, J 5.9 Hz), 3.55 (2 H, t, J 6.5 Hz), 2.09 (2 H, app. pentet, /6.2

~Hz).

~ Example H

(2-AzidoethyDbenzaldehyd
a) 3-Bromobenzeneethanol
Borane-dimethylsulphide complex (2.0M in THF, 49 ml) was added dropwise to a stirred |
solution of 3-bromostyrene (10 g, 55 mmol) in THF (130 ml) a1 0 °C and the solution was

stirred for 3 h at room température. ' 10% Aqueous sodium hydrdxide was added

| cautiously, followed by hydrogen peroxide (30% wt. solution in water, 6 ml) dropwise.
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After a further 16 h, the mixture was diluted with water, extracted twice with ethyl acetate,
the combined extracts washed with saturated sodium bisulphite solution and saturated
sodium chloride solution, dried over sodium sulphate and evaporated to give a colourless

oil. Puriﬁcationby flash chromatography, eluting with 30% diethyl ether/hexane gave a

colourless oil, [M+Si(CHj); derivative]” 272.

b) 3-Bromobenzeneethanol 4-methylbenzenesulphonate

4-Methylbenzene§ulphonyl chloride (4.38 g) was added portionvﬁse to a solution of
3-bromobenzeneethanol [Example H(a)] (2.30 g, 11.4 mmol) in pyridine (30 ml) at 0 °C,
and the mixture s'tcjod at -20 °C for 16 h. The mixture was diluted with ﬁrater, extracted
with diethy! ether, the extracts combinéd, washed .twice with aqueous 4N hydrochloric acid |
and once with saturated aqueous sodium chlbride, dried over sodiﬁn sulphate and

evaporated to afford-a pale yellow oil (3.98 g). [M-OTs]" 182 360 MHz H n.m.r {(CDCl,)

. 7.66 (2H, 4, J 8.3 Hz), 7.34 (1H, dm J 7.9 Hz), 730-726(2H m),720(1H d, J 1.5 Hz),

" 7.12 (1H, t, J 7.7 Hz), 7.05 (1H, d, J 7.7 Hz), 4.20 (2H, t, J6.8 H2), 2.91 (2H, t, J 6.8 Hz),

2.44 (3H, s).
c) 1-Az:do-2 (3-bromophenyl)ethane

A mixture of 3-bromobenzeneethanol 4-methylbenzenesulphonate [Example H(b)] (3.96¢g,

112 mmol) and sodium azide (22.4 mmol, 1.46 g) in DMSO (50 ml) was stirred at room

temperature for 16 h, diluted with water (200 ml), extracted with diethyl ether (2 x 40 ml),

the combined extracts waéhed‘ with saturated aqﬁeous sodium chlbride (40 ml), dried over |
so_dium sulphate and evaporated, to give the pfoduct as a pale yellow oil (2.46 g). M" 227;. :
360 MHz lH nm.r (CDCl;) 7.52 (1H, 5), 7.45-7.42 (1H, m), 7.31-7.25 (2H, fh), 3.58 (2H, t,
J7.0Hz), 2.85 (2H, £, J7.0 Ha). | }

d) 3-(2-Azidoethyl)benzaldehyde
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n-Butyllithium (i .50M in hexane, 10.8 mmol; 7.23 ml) was added dropwise at -78 °Ctoa
- solution of 1-ézido-2-(3-bromophenyl)ethane [Example H(c )] (2.45 g, 10.3 mmol) in THF
(80 m1l). The bright yellow solution was stirred for .20 min., N-formylmorpholine (2.4 mi)
in THF (10 m!) was added dropvﬁse, the solution stirred for a further 30 min. and then

- warmed room temperature over 1h. The sblution was diluted with diethyl ether, washed
with saturated aqueous ammonium chloride and saturated aqueous sodium chloride , dried
over sodium Sulpha;e and evaporated. The residue was purified by flash chromatography, -
eluting with 10% diethyl ether/hexane, to furnish the product as a pale yellow oii (750 mg).
M-N,]" 146;.360 MHz 'H n.m.r (CDC},) 10.02 (1H, s), 7.79-7.76 (2H, m), 7.52-7.50 (2H,

m), 3.57 (2H, t, J 7.0 Hz), 2.98 (2H, 1, J 7.0 Hz).

Example I
3-(3-Azidopropyl)benzaldehyde
a) Methy] m-bromocinnamate
Trimethylsily] chloride (5.6 ml) was added dropwise to a sticred solution of m-
bromocinnamic acid (5.0 g, 22 mmol) in methanol (110 ml). After4 h, the mﬁ:tnre was
evaporated to give product as a white solid, M" 242; 360 MHz 'H n.m.r (CDC‘I:,) 7.67 (1H,
s), 7.60 (1H, d, J 16 Hz), 7.50 (1H, d,J7.9 Hz), 7.43 (1H, d, J 7.9 Hz), 7.26 (1H, 4, J 15.6
Hz), 6.43 (1H, 4, J 16.1 Hz), 3.81 (3H, s). |

~ b) 3-Bromobenzeneprop-2-enol
Diisobutylaluminium chloridé ‘(l SM in toluené, 35 mmol, 57 ml) was added dropwise to a
stirred solution of methyl m-bromocinnamate [Exampie I(a})] (5.10 g, 21.2 mmol) in

toluene (100 ml) at 0 °C. The mixture was stirred for 16 h at room temperature, cautiously
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quenched Wlth 4N hydroéhloride acid (1.00 ml), extracted t_hree timés with diethyl ether, |
.the combined extracts dried over sodium sulphate and 'evaporated to give a pale yellow
viscous oil (4.40 g). M" 286; 360 MHz '"Hnmr (CDCi,) 7.58 (1H, s), 7.36 (1H, d, J 7.8
Hz), 7.28 (1H,t, J 7.8 Hz), 7.18 (1H, t, J 7.8 Hz), 6.54 (1H, d, J 15.9 Hz), 6.35 (1H, dt J

15.9, 4 Hz), 4.33 (2H, d, J 4.1 Hz), 2.35 (1H, br.s).

'C)ﬁa_rgmp_____lmzemp_rm

A solution of 3-b.romobenzeneprop-2-enol [Example I(b)_] (4.40 g, 20.8 mmol) in ethanol
(100 ml) was stirred for 3 h under 3 atm of hydrogen with 10% palladium on charcoal
(5mol%, 1 g, 1.0 mmol). The mixture was then filtered through celite and the filtrate
evapo’rated; The residue was pﬁriﬁed by flash chfomatdgraphy on silica gel eluting with
20% ethyl acetate/hexaﬁe to afford the title compound as a coloﬁrless oil (2.10 g), M 216.
d) 3—ngmobenzenggl_'gg' anol 4-methz!b§nzene§ulphona_té, this was prepéred by the
method of Example H(b) using 3-bromobenzenepropanol [Ex#mple I(c)], [M-OTs]" 198;
360 MHz 'H n.m.r (CDCI3) 7.79 (1H, d, /8.2 Hz), 7.37-6.99 (7H, m), 4.02 (2H, t, J 6.1
Hz),2.62 (2H,t, J 7.5 Hz), 2.46 (3H s), 1.98-1.90 (2H, m).

e) 1-Azido-3-(3-bromophenyl)propane. this was prepared by the method of Example
H(c) using 3-bromobenz§nepropanol 4-methylbenzenesulphonate [Example I(d)] [M-N,]*
213; 360 MHz 'H n.m.r (d-DMSO) 7.44 (1H, s), 7.39 (1H, 4, J 7.1 Hz), 7.29-7.22 (2H,.
m), 3.33 (Zﬁ, t, J4.5 Hz), 2.64 (2H, t, J 7.8 Hz), 1.87-1.78 (2H, m). |

f) 3~[3-A'zidgp_ ropylibenzaldehvde, this was prepared by the mgthod of Example H(d)
using 1-azido-3-(3-bromophenyl)propane [Example I(e)] [M-N,]" 161; 360 MHz 'H n.m.r
(CDCl,) 10.01 (1H, s), 7.75-7.72 (2H, m), 7.51-7.47 (2H, m), 3.32 (2H, t, /6.7 Hz), 2.80

(2H, t, J 7.5 Hz), 1.95 (2H, pentet, J 7 H).
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Example J
4-(2-Azidoethyl)benzaldehyde

a) 4- Bromgbgnzeneemanol 4-m ethyibenzenesulphonate, th:s was prepared by the method |

of Example H(b) using 4—bromobenzeneethanol [M-OTs] 184/182.

b) 1-Azido-2-(4-bromophenyl)ethane, this was prepared by the method of Example H(c)

- using 4-bromobenzeneethanol 4-methy1benzenesulphonate {Example J(a)], M" 227; 360

'MHz "H n.m.r (CDCl;) 7.50 (2H, d, J 8.2 Hz), 7.25 (2H, 4, J8.2 Hz), 3.56 (2H,t, J 7.0

Hz), 2.83 (2H, t, J 7.0 H2). | |

¢) 4(2-Azidoethylbenzaldehyde. , this was prepared by the method of Example H(d)
using 1-azido-2-(4-bromophenyl)ethane [Example J(b)], [M-N,]" 147; 360 MHz 'H n.m.r |
(CDCl;) 10.03 (1H, 5), 7.90 (2H, d, J8.0 Hz), 7.56 (2H, 4, J8.0 Hz), 3.68 (2H, 1 J6.9 Ho),

3.00 (2H, t, J 6.9 Hz).

Example K

2-(N ,N-Dimethx. l)gigomemmenzaldehﬂe

a) 2-Bromo-(N.N-di cth b lamine
Dimethylamine (33%w/w in methanol) (25 ml) was added to 2-bromobenzylbromide (7.5 g

R 30 mmol) at 0 °C in methanol (35 ml), and the solution stirred for 30 min., evaporated,

- diluted with water and extracted twice with diethyl ether. The combined extracts were

dried over sodium sulphate and evaporated to give product as a yellow 0il (6.0g). M”

215/213; 360 MHz 'H n.m.r (CDCly) 7.54 (1H, dd, J 1.2, 8.0 Hz), 7.42 (1H, dd, J 1.6, 7.6

- Hz), 7.30-7.26 (1H, m), 7.11 (IH; dt, J 1.7, 7.7 Hz), 3.52 (2H, s), 2.30 (6H, s).

b) 2-(N.N-DimethyDaminomethylbenzaldehyde, prepared with the intermediate of
Example K(a) using the method of Example H (c ); 360 MHz 'Hnm.r (CDCl,) 10.41 (1H,
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s), 7.87 (1H, d, J 6.3 Hz), 7.52 (1H, t, J 7.5 Hz), 7.44 -7.15 (2H, m), 3.8-3.7 (3H, s), 2.24

(3H.s).

Example L

3-(N.N-Dimethyl)aminomethylbenzaldehvde |

a) 3-Cyano-(N.N-dimethylbenzylamine, prepai;ed uéing the method of Example K(a);
M.*_ 160; 360 MHz 'H n.m.r (CDCl,) 7.63 (1H, s), 7.55 (2H, m), 7.43 (1H,t, J7.7 Hz),'3.44
(ZH, s), 2.24 (6H, s). |

b) 3-N.N-DimethyDaminomethylhenzaldehyde

Diisbbutylaluxﬁinium hydride (1 .OM solution in toluene, 20 ml, 20 mmol) was added
dt;opwise to a solution of 3-cyano-(N,N-dimethyl)benzylamine {Example K(a)] (3.20g,20-
mmol) in toluene (50 ml). The mixture was stirred at room temperature for 2 h.,

methanol (30 ml) was cautiously added, followed by methanol/water (1:1, 40 ml) and 10%

aqueous sodium hydroxide (100 ml). The mixture was extracted twice with diethyl ether,

washed with saturated aqueous sodium chloride, dried over sodium sulphate and

evaporated to give a yellow oil (3.0 g). M" 163; 360 MHz 'H n.m.r (CDCl,) 10.02 (1H,s),

7.83 (1H, 5), 7.79 (1H, d, J 7.6 Hz), 7.60 (1H, d, J 7.5 Hz), 7.49 (1H, t, J 7.5 Hz), 3.50 (2H,

s), 2.26 (6H, s).
Example M
- 4-tert-Butyldiphenylsilyloxybenzaldehyde

tert-Butyldiphenylsilylchloride (13.3. mmol, 2.5 ml) was added to a stirred solution of 4-

hydroxybenzaldehyde (12 mmol, 1.5 g) and DBU (14 mmol, 2.2 ml) in dichloromethane

| (25 ml). After 5 min., the solution was washed with water, the aqueous layer was further
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extractéd with dichloromethane and the combined organic extracts were washed with 0.5N

‘hydrochloric acid and saturated sodium bicarbonate solution, dried over sodium sulphate

and evaporated. The residue was purified by flash chromatography on silica gel ehiting
with 15% diethyl ether/hexane to yield a white solid (4.0 g). M+ 360; 360 MHz 'H n.m.r
(CDCly) 7.73-7.63 (6H, m), 7.47-7.36 (6H, m), 6.85 (2H, d, J6.5 Hz), 1.11 (9H s), 9.80

(1H, s).

Ex N | | _
n-Butyllithium (1.45M in hexanes, 51.9 ml) was added dropwise to a stirred solut_ioh of
diisoprobylamine (11.7ml, 83;0 mnibl) in dry THF (150 ml) at -5 - 0 °C and the solution

stirred for 30 min. 1,3'-Dimethyl-3,4,5,6-tetrahydro-2(1H)-'pyrimidinone (DMPU) (13.6 ml,

011 mmol) was added, the mixture was cooled to -78 °C and a solution of 2-cyano-3-

methylthiophene (9.27 g, 75.4 mmol) in THF (20 ml) added dropwise, followed by

trimethylsilylchloride (19.1 ml) after 30 sec. The mixture was warmed to room .

- temperature over 30 min., evaporated, taken up in diethyl ether, the solids filtered off and

the filtrate evaporated to afford a yellow oil. This was purified by flash chi'omatog_raphy
on untreated neutral alumina, eluting with 1% diethy! ether in hexane, to give 2-cyano-3-
methyl-S-himeﬂlyISilylthiophene as a clear oil (6.52 g). M+ 195; 360 MHz 1H n.m.r.

(CDCI3) 7.02 (1H, s), 2.43 (3H, 5), 0.33 (9H, 5).

Example O

3-Cyano-2-methyl-5-trimethyvisilyithiophene
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n-Butyllithium (1: 4 M in hexanes, 1.3 ml, 1.8 mmol) was added dropwise to a stirred
solution of diisopropyl_aminé {0.25 ml) in dry THF (1 6 ml) af -5-0°C and the soluti.on.
stirred for 30 min. The mixture w_zls cooled to -78 °C and a solution of 3-cyanothiophéne
(0..20 g, 1.8 mmol) in THF (4 ml) added dropwise, followed by methyl iodide (0.23 ml,
0.35 g, 2.5 mmol) after 1 min. The mixture was stirred for 20 min., warmed to room
temperature over 30 min. and evaporated. Meanwhile n-butyllithium (1.4 M in hexanes,
l.ﬁl ml) was added dropwise to a stirred solution of diisopropylamine (0.25 ml) in dry
THF (16 &ll) at-5-0°C and the solution stirred for 30 min. The mixture was cooled to
;78 °C and the crude 3-cyano-2-methylthiophene prepared above was added dropwise in
THF (4 ml), followed by tﬁmethylsilylchloride (0.43 ml) after 1 min. The mixture was

stirred for 20 min., warmed to room temperature over 30 min. and evaporated to afford a

~ yellow oil. Pun'ficétion by flash chromatography 6n untreated neutral alumina, eluting

with 5% diethyl ether in hexane, gave 3-cyano-z-methyl-s-trimethylsilylthiophene'as a

clear oil (0.20 g). M* 195; 360 MHz 'H n.m.r (CDCL) 7.19 (1H, s), 2.66 (3H, s), 0.31

" (9H, s). -

Example P :

§-§flﬁg;gth¥.1§il¥l Jthiazole-2-carboxaldehyde

n-Butyllithium (1.50M _in hexane, 39 rmﬁol, 22 ml) was added dropwise at-78 °C to a
solution of 5—(trimefhylsi1yl)thiazole (A. Dondoni et al, J. Org. Chem, 1988, 53, 1748) (5.2
g, 33 mmol) in THF (40 ml) After 30 min. a solution of N-formylmorpholine (4.57 g) in
THF (40 ml) was added dropwis_e o?_er 15 min... The resulting re_d solution was stirred a
further 30 min. and then allowed to warm to room temperature, diluted with 4N

hydrochloric acid and extracted three times with ethyl acetate. The combined extracts were
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washed with saturated aqueous sodium chloride, dried over sbdiuth- sulphéte and
evaporated to leave a brown oil (5.5 g). M" 185; 360 MHz 'H n.m.r (CDCl,) 9.89 (1H, s),
7.95(1H, s), 0.24 (94, s). |

Preparation o Pr ucts

' E xample 1

1-Amino-3-(2- uo. enyl)-3.4-dihydrois ino.line hydrochioride |

Lithium hexamethyldisilylazide (1.0 M in THF, 5.0 ml, 5.0 mmol) was added d.ropvﬁse to
a stirred solution of 2-ﬂuorobenzéldehyde (0.53 ml, 5.0 mmol) in dry THF (5 ml) at -10
°C, and the imine solutfion allowed to warm to 0 °C over a period of 2 h. Meanwhile,
n-butyllithium (1.45 M in hexanes, 5.0 mmol, 3.5 ml) was added dropwise to a stirred
solution of diisopropylamine (5.5 mmol, 0.78 mi) in dry THF (8 ml) at -5 - 0 °C and the
solution stirred for 30 min. DMPU (0.91 mi, 5.0 mmol) was added, the mixture was

cooled to -78 °C and a solution of 2-methylbenzonitrile (5.0 mmol, 0.59 ml) in THF (4 ml)

~ was added dropwise. The dark red anion was stirred for 30 min., and the freshly prepared

imine solution added dropwise. After 40 min., the miiture was warmed to 0 °C over 30
min., quenched with 6N aqueous hydrochloric acid, extracted three times thh
dichloromethane and the combined extracts dried over sodium sulphate and evaporated to
afford a yellow oxl This was punﬁed by flash chromatography on untreated neutral
alumina, eluting Wlth 5% methanol in d1chloromethane mcreasmg the gradlent to 10%
methanol in dxchloromethane to give a pale yellow foam (0.49 g). This was recrystalhsed _

from dlchloromethane/hexane to afford pale yellow crystals of
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1-amino-3-(2-fluorophenyl)-3,4-dihydroisoquinoline hydrochloride (0.35 g), m.p. 204-206

°C.

- The coﬁmmds of Example 2-47 were prepared using the m_éthod of Example 1 using the

appropriate nitriles and aldehydes.

~ Example2

1-Amino-3-pheny 1-3,4-dihy¢.oisoguin01ine hzd;ochlbride, 'prepared using 2-

methylbenzonitrile and benzaldehyde; m.p. 204-206 °C.

drochloride, prepared using

2-methylbenzonitrile and 4-benzyloxybenzaldehyde; m.p. 248-250 °C.

Example 4 -

1-Amine-3-(4-(methylthio)phenyl)-3,4-dihydroisoquinoline hydrochloride, prepared using

2-methylbenzonitrile and 4-methylthiobenzaldehyde; colourless glass. M" 268. Calc. for -

CyeH,:N,CIS: C 63.0, H 5.6, N 9.2, C1 11.6, S 10.5%. Found C 63.0, H 5.9, N 9.3, Cl 12.0,

' $10.2 %.

inoline hydrochloride, prepared using 2-

_methylbenzonitﬁle and 4-methylben2aldehyde; colourless glass. M* 236. Calc. for

C,6H:N,Cl: C 70.45, H 6.3, N 10.3, Cl'l3._0%. Found C 70.6, H 6.6, N 10.35, C1 13.0 %.
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Exmg.le 6

I-Amigo-g-(_ 3 methxl)gheny. D-3.4-dihydrojsoquinoline hydrochloride, prepared using 2-

methylbenzonitrile and 3-methylbenzaldehyde; colourless foam. _M+ 236. Calc. for _

CyH N, Cl + 0.8 mol H,0: C 66.95, H 6.5, N 9.8, C1 12.35%. Found C 66.6, H 6.5, N 9.7,

Cl11.8 %.

ine hydrochloride, prepared using.2-

methylbenzoniﬁ‘ile and 4-mefhoxj}benzaldehyde; colourless glass. M"252. Calc. for

CiHN,CL: C 66.55, H 5.9, N 9.7, Cl 12.3%. Found C 66.2, H 6.3, N 9.8, Cl 12.3 %.

ide, prepared using 3-

| methoxy-2-methylbenzonitrile and benzaldehyde; m.p. 252-254 °C

Example 9
1-Amino-3-(2-(chloro)phepyl)-3.4-dihvdroisoquinoli prepared using 2-

methylbenzonitrile and 2-chlorobenzaldehyde; m.p. 166-168 °C

Example 10
1-Amino-3-{3-{chlo }thnx]-fs,li-ghxdroggggumohne hxdrocmogdg, prcpared usmg 2—

methylbenzonitrile and 3-chlorobenzaldehyde, m.p. 179-182°C
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drochloride, prepared using 2-

methylbenzonitrile and 4-chlorobenzaldehyde; m.p. 297-299 °C

Example 12

* 1-Amino-5-chloro-3-phenyl-3,4-dihydroisoguinoline hydrochloride, prepared using 3-

chloro-2-methylbenzonitrile and benzaldehyde; colourless foam. M" 256. Calc. for

| CysH,eNoCly: C 615, H 4.8, N 9.6, C124.2%. Found C 61.2, H5.1, N 9.7, C124.1%.

hloride, prepared using 2-

chloro-6-methylbenzonitrile and benzaldehyde; m.p. 247-249 °C

Example 14 .

' 1-Amino-3-(4-(fluorolphenyl)-3.4-dihvdroisoquinoline hydrochloride, prepared using 2-

methylbenzénitﬁle and 4-fluorobenzaldehyde; m.p. 246-247 °C

Example 15 _
1-Am ino—3-(3-(ﬂuom)p' henyl)-3.4-dihydroisoquinoline hydrochloride, prepared usixig 2-
methylbenzonitrile and 3-fluorobenzaldehyde; colourless foam. (M+H)" 240. Calc. for

- CysH4sN;CIF +0.30 mol H,0: C 63.9, H 5.0, N 9.9%. Found C 63.9, H 5.2, N 9.9 %.

Example 16
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line hydrochloride, prepared using 2-

. fluoro-6-methylbenzonitrile and benzaldehyde; pale yellow foém. (M+H)" 241. Calc. for

C)sHN,Cl: C 65.1, H 5.1, N 10.1%. Found C 64.9, H 5.4, N 9.9 %.

. oride, prepared using 4- |
bromo-2-methylbenzonitrile and benzaldehyde; m.p. 224-225 °C

Exampie 19
1-Amino-3-(2-(methyl)phenyl)-3 A-dihvdroisoquingline bmg!og'&e,

prepared using 2-methylbenzonitrile and 2-methylbenzaldehyde; colourless foam. M* 236.

Calc. for C;H;;N,Cl + 0.2 mol H,0: C 69.5, H 6.35, N 10.1, C1 12.8%. Found C 69.4,H

6.5, N 10.3, Cl1 12.3 %.

_ ochloride, prepared using 2,5-
dimethylbenzonitrile and benzaldehyde; colourless foam. M* 236. Calc. for Ci6H17N2Cl:

c 70.45, H 6.3, N 10.3%. Found C 70.6, H 6.3, N 10.4 %.

Example 21
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dimethylbenzonitrile and benzaldehyde; m.p. 211-212 °C

Example 22

' 1-Amino-3-(2-furyl)-3.4-dihvdroisoquinoline hydrochloride, prepared using 2-

methylbenzonitrile and zéﬁxrgldehyde; m.p. 208-211 °C

Example 23

- 1-Amino-3-(3-furyl)-3.4-dihvdroisoquinoline hydrochloride, prepared using 2-

methyibenzoninilg and 3-furaldehyde; m.p. 188-190 °C

Example 24
1-Amino-3-(2-thienvl )-3,4dihgdroisgguinoline hydrochloride, prepared using 2-
methylbenzonitrile and 2-thiophene carboxaldehyde; m.p. 200-202 °C

Example 25

1-Amino-3-(3-thienyl)-3.4-dihydroisoquinoline, prepared using 2-methylbenzonitrile and
3-thiophene carboxaldehyde; m.p. 101-103 °C

drochloride, prepared using 2-

chloro-6-methylbenzonitrile and 3-thiophene carboxaldehyde; m.p. 229-231 °C

Example 27
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droch nde prepared using 2-
methylbenzomtnle and 3-pyridine carboxaldehyde; pale yellow foam. M* 223. Calc. for

CieH,N;Cl: C 64.7, H 5.4, N 16.2%. Found C 64.9, H 5.8, N 15.9 %.

line hydrochloride, prepared using 2-

methylbenzonitril_e and 4-pyridine carboxaldehyde; m.p. 238-241 °C

Example 29 . :
1-Amino-3-cyclopropyl-3.4-dihydroisoquinoline hydrochloride, prepared using 2-

methylbenzonitrile and cyclopropy! carboxaldehyde; m.p. 200-202 °C.

prepared using 2-methylbenzonitrile and the intermediate of Example K(b); m.p. 117-119

°C.

prepared using 2-methylben26nitrile and the intermediate of Example L(b); oxalate m.p.

170-171 °C.

Example 32
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l—Amino; -(2-benzothi }-3.4-dihydroisoguinoline hydrochloride, prepared using 2-
methylbenzonitrile and 2-benzothiazole carbdxaldehyde; m.p. 258-260 °C

using 2;chldro-6-methylbenzonin'i]e and 4-fluorobenzaldehyde; m.p. 176-178 °C.

Example 34
1-Amin o—3—[gheny]g_thm1)-g,mg'hzdmigqgﬁinoline_mg' drochloride, prepared using 2-
methylbenzonitrile and phenyl propynal; m.p. 235-236 °C. |

ride, prepared using 2,6-

prepared

using the intermediate of Exa:hple C and 4-fluorobenzaldehyde; M+ 258; 360 MHz 'H
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nm.r (d4-DMSO) 7.48 (1H, m), 7.39 (2H, m), 7.08 (4H, m), 4.69 (1H, dd, J 11.7, 4.7 Hz),

3.04 (2H, ddd, 15.8, 11.7, 4.7 Hz).

ide, prepared

using 4-fluoro-2-methylbenzonitrile and 4-fluorobenzaldehyde; m.p. 227-228 °C.

Example 40
!,-&;’ng—?-ﬂuorb—S-(4-ﬂuoroghgxl};3,4-dihxdmi§oguigolm‘ e hydrochloride
This was prepared by the method of Example 1 using 3-fluoro-6-methyl-2-

| trimethylsilylbenzonitrile (Example F), to give a 9:1 mixture of title compound and the

corresponding 8-trimethylsily] substituted compound. This was purified by the following

- hrocedure : the contaminated product (570 mg) in THF (8 ml) was treated with tetra-n-

butylammonijum fluoride (1.0M in THF, 2.0 ml) and stirred at room temﬁeraturé for iﬁh.
The mixture was ewiapora.;"ed and puﬂﬁed by flash chromatography on uﬁtreated neutral
alumina, eluting with 2% methanol in dichloromethane, increasing the gi-adient to 100%
methaﬁo] to give a pale yellow oil which triturated with dichloromethane to afford a fine
‘white powder (270 mg), M+ 258; 360 MHz I'H n.m.r (d,-DMSO) 9.29 (1H, br.s), 8:11
(1H, dd, J 2.3,9.7 Hz), 7.62—7.43 (4H, m), 7.26-7.21 (2H, m), 5.05 (1H, dd,.J 5.6, 8.5 Hz),

3.34-3.22 (2H, m).
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by the method of Example 1 using 2-methylbenzonitrile and trimethylsilylacetylene

ca'rbbxaldehyde; m.p. 230-232 °C

A mixture. of 1-amino-3-(tﬁméthylsily1e_thynyl)—3,4-dihydroisoquinoline hydrochloride, the -
intermediate of Example 41(a), and potassium carbonate (100 mg) in methanol (60 ml) was :
stirred at room temperatufe for 74 h. More potassium carbonate (630 mg) was added,
stirring continued for 16 h, the solution concgntrated under vacuum and purified by flash
chromatography on untreated neutral alumina, eluting with 5% methanol in
dichloromethane, increasing the gradient to 10% methanol in dichloromethane to give a
yelloﬁhroWn solid (0.75 gj. This was recrystallised from methanol/dichloromethane to
afford l-amino-3-¢thynyl—3,4-dihydroisoquinoiin¢ hydrochloride as yellow crystals, m.p.

226-227 °C.

Example 42
1 -A__Jm ino-3-{4-( 3-amigopropxl§ xy)phenyl})-3 ,4ﬁg'hxdroism uingline hydrochloride
a) i idoprt -3.4-dihydroisoquinoline hydrochloride,

prepared by the method of Example 1 using 2-methylbenzonitrile and the intermediate of

Example G(b); pale yellow oil. (M+H)" 322; 360 MHz 'H n.m.r (dG-DMSO) 10.26 (1H,

br.s), 9.57 (1H, br.s), 9.02 (1H, br.s), 8.13 (1H, 4, J19 Hz), 7.69 (1H, t, J 7.5 Hz), 7.52

(1H,1, /7.7 Hz), 7.45 (14, d, J 7.7 Hz), 7.31 (2H, 4, J 8.0 Hz), 6.96 (1H, d, J 6.8 Hz), 4.95
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(1H, t, J 6.8 Hz), 4.14 - 4.01 (2H, m), 3.79 - 3.76 (1H, m), 3.5 - 3.48 (1H, m), 3.28 (2H, d,

J7Hz),2.16-2.13(1H, m), 1.98 - 1.94 (1H, m).

A mixture of 1-amino-3-(4-(3-azidopropyloxy)pheny!)-3,4-dihydroisoquinoline
hydrochioride (360 mg, 1.01 mmol) [Example 42(2)] and tin (II) chioride (330 mg, 1.51 |
mmol) was stirred at rqom témperature for 30 min. .The solution was evaporated, taken up
in a mixture of water/methanoV/trifluoroacetic acid (85:15:0.5), the precipitate filtered
through cofton wool, evaporated and purified by RP-HPLC to give -
1-amino-3-(4-(3-amix_:opropyloxy))phenyl—f& ,4-dihydroisoquinoline dihydrochloride (195

mg) as a white solid, m.p. 180-182 °C.

The compounds of Example 43-44 were prepared by the method of Example 42 using the

appropriate isoquinoline.

by the method of Example 1 using 2-methylbenzonitrile and the intermediate of Example

H(d ); colourless foam, (M+H)" 292.
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by the method of Example 1 using 2-methylbenzonitrile and the intermediate of Example

I(c); yellow foam, (M+H)" 292.

prepared by the method of Example 1 using 2-methylbenzonitrile and the intermediate of

Example I(f); colourless viscous oil, (M+H)" 306.

colourlesé solid. (M+H)" 280; 360 MHz 'H n.m.r (d,-DMSO) 10.38 (1H, br.s), 9.64 (1H,
br.s), 9.08 (1H, br.s), 8.14 (1H, d, J 7.9), 8.02 (2H, br.s), 7.70 (1H, t, J 7.5 Hz), 7.53 (1K, t,
J71.7 Hz), 7.46 (1H, d, J7.5Hz), 7.33 (1H, t, J 7.6 Hz), 7.31 (1H, s), 7.21 (1H, 1, J 7.8 H2),

499 (1H, t, J 5.7 Hz), 3.35-3.28 (2H, m), 2.75 (2H, br.s), 2.65 (2H, t, J 7.6 Hz), 1.86 (2H,

. pentet, J 7 Hz).

prepared by the method of Example 1 using 2-met_hylbenzonitfile and the intermediate of

Example P; browh foam. M" 301.
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T etra-n-butylammohium flouride (1.0M in THF, 1.78 ml) was added dropwise to a solution

of l-amino-3-(2-(S-trimethylsilyl)thiazolyl)-3,4-dihydroisoquinoline hydrochloride

[Example 46(a)] (430 mg, 1.27 mmol). The mixture was stirred at room temperature for 30

* min., concentrated under vacuum and the resulting crude material purified by flash

chromatography on untreated neutral alumiﬁa, eluting with 10% ethanol in

dichloromethane, increasing the gradient to 100% ethanol, to give a yellow foam (237 mg).

‘Trituration from dichloromethane and THF gave _an' off-white solid, m.p. 219-221°C (dec.).

| hydrochloride, prepared using 2-methylbenzonitrile and

2-(N. -(2-trimethylsiiylethoxymethyl))imidazole carboxaldehyde; m.p. 134-135 °C.

b) ino-3-(2-imi ihvdroisoguinoline hydrochloride

3N aqueous hydrochloric acid (10 ml) was added to a solution of

' 1-amino—3-(2-(N-(2-trimethylsiIylethoxymethyl))imidazolyl)-3,4-dihydroisoquinoline

" hydrochloride [(Example 47(a)] (650 mg, 1.7 mmol) in ethanol (50 ml) and the mixture

heated to reflux for 20 h, allowed to cool and concentrated under vacuum to afford a

yellow foam. This was recrystallised from methanol/diethyl ether to yield pale yellow

~ crystals (350 mg), m.p. 181-182°C.
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A slurry of platinum 6¥ide (8 mg, 10 moll) in methanol (1 ml) was added to a solution of

1-amino-3-(4-pyridyl)—3,Ldihydroi_soquinoline hydrochloride (Example 28) (150 mg; '

0.578 mmol) in methanol and concentrated hydrochloric acid (0.4 ml), and stirred under 3

' atxﬁospheres of hydrogen for 16 h. The mixture was filtered through celite and evaporated.

The residue was purified by RP-HPLC to yield a white hygroscope solid (126 ing). _

[M+H]" 230; 360 MHz 'H n.m.r (d,-DMSO) 10.30 (1H, s), 9.43 (1H, s), 9.03 (1H, s), 8.80
(1H, br.s), 8.56 (1H, br.s), 8.05 (1H,d, J 7.8 Hz), 7.71 (1H, t, J 7.5 Hz), 7.54-7.50 (2H, m),
3.72-3.68 (1H, m)., 3.27(2H, d, J 13.2 Hz), 3.15 (1H, dd, J 17, 4 Hz), 2.99 (1H, dd, J 17.2,

6.9 Hz), 2.80—2;74 (2H, m), 1.95-1.63 (3H, m), 1.48-1.38 (2H, m).

Example 49

A mixture of l-ethylthio-3,4-dihydro-3-methylisoqﬁinoline (M. Gittos et al, J. Chem. Soc.,

Perkin 1. 1976, 33) (0.68 g 3.3 mmol), ammonium jodide (0.48 2, 3.3 mmol) and ammonia
(2M in methanol, 4 ml) in ethanol (4 ml) was fleated at r_eﬂux _for 4 h. The mixture was
allbwéd to cool and diethyi ether (100 thl) was added.. Somé dark oil which separated on
standing was decanted and the remaining clear solution stood at -20 © for 24 h. The |

resulting crystals were collected, washed with diethyl ether and dried to afford the product |

as pale yellow prisms (370 mg), m.p. 114-116 °C.

- hydrochloride
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This was.prepared by the method of Example. 1 using the intermediate of Exarﬁple Mto
givea colourless foam, M+ 476; 360 MHz 'H n.m.r (d-DMSO) 8.12 (1H, d, J19 Ha),
7. 70-7 65 (SH m), 7.53-7.34 (8H, m), 7.19 (2H, d, J 8.6 Hz), 6.74 (2H, d, J 8.6 Hz), 4.86
(1H, dd, /5.9, 8.6 Hz)-, 3.28-3.16 (2H, m), 1.03 (9H, s).
1-Amino-3-(4-hydroxyphenyl)-3.4-dih isoquinoline h d. chioride
Tetra-n-butylammonium fluoride (1.0M in THF, 3.3 ml) was added to a stirred solution of
l-amino-3-(tert-butyldimethylsilyloxyphenyl)-3,4-dihydroisoquinoliﬁe Ihydrochloride (63 8_.
' ing, 1.11 mmol) in THF (10 mi). After 15 min., the mixture was evaporated and the
residue purified by ﬂa.;.h chromatography on untreated néut:al alumina, eluting with 5%
‘methanol in dichloroﬁiethane, increasing the gfadien_t to 40% methanol in dichloromethane
to give a colourless solid (17_2_ mg). This was recrystallised from
methanol/dichloromethane (1:2) to give the product as a white powder. M+.2.39;- 360 MHz
'Hn.m.r (ds-DMSO) 9.65 (1H, br.s), 8.15(1H, d, J 7.8 Hz), 7.69 (1H, t, J 7.5 Hz), 7.52
(1H, t, J 7.6 Hz), 7.45 (1H, d, J 7.5 Hz), 7.19 (2H, d, J 8.6 Hz), 6.77 (2H, d, J 8.6 Hz), 4.87

(1H,t, J7.3 Hz), 3.25 (2H, 4, J 7.3 Hz).

Lithium hexamethyldisilylazide (1.0M in THF, 2.56 ml, 2.56 mmol) was added dropwise

- to a stirred solution of benzaldehyde (0.26 ml, 2.6 mmol) in dry THF (5 ml), at -10 C, and

the imine solution allowed to warm to 0 °C overa period of 2 h. Meanwhile, n-

butyllithium (1.45 M in hexanes, 2.56 mmol, 1.77 ml) was added dropwise to a stirred
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solution of diisopropyl amine (0.40 ml, 2.8 mmol) in dry THF (10 ml) at between -5 and 0

' C and the solution stirred for 30 min. 'DMPU (0.55 ml, 4.6 mmol) was added, the mixture

was cbdled to -78 °C and a solution of 2-cyanc_o-3-methyl-_S-tﬁmethylsilyl_thiophene (2.56
mmoll, 0.500 g) in THF (2 ml) was added dropwise. The orange anion was stirred for 30
min., and the ﬁ'esh_ly_ prepéred jmine solution added dropwise. After 30 min., the mixture
was warmed.'to 0 °C over 30 min., quenched with 6N aqueous hydrochloric acid, extracted

twice with dichloromethane, the combined extracts dried over sodium sulphate and

eQaporated to afford a yellow oil. This was purified by flash chromatography on untreated

neutral alumina, eluting with 5% methanol in dichloromethane, increasing the gradient to
'10% methanol in dichloromethane to give the title compound as an oily white solid (243

mg). M* 300; 360 MHz 'H n.m.r. (CDCly) 7.40-7.32 (SH, m), 7.11 (1H, 5), 4.96 (1H,dd, J

5.7, 10.8 Hz), 3.28 (1H, dd, J 5.8, 16.7 Hz), 3.17-3.1 (1H, m), 0.36 (9H, s).

b) Z-Amino-5-phenyl-4,5-dihydrothieno(2.3-clpyridine hydrochloride

~ Tetra-n-butylammonium fluoride (1.0M in THF, 1.12 ml), was added dropwise to a

solution of ‘7-_amino-S-phenyl-2—ttime_thylsi1yl-4,5-dihydrothieno[2,3-b]pyrid.ine
hydrochloride (0.13 g, 0.37 mmol) in THF (2.5 ml) and the mixture stirred for 30 min.,

evaporated and the residue purified by flash chromatography on untreated neutral alumina, -

- eluting with 4% methanol in dichloromethane, increasing the gradient by increments to

20% methanol in dichloromethane to afford a colourless glass. Recrystallisation from

dichloro_methane gave the title' compound as white crystals (51 mg), m.p. 234-236 °C.

The cbmponnds of Examples 52-64 were prepared from 2-cyano-3-niethyl-5-'

trimethylsilylthiophene and the appropriate aldéhyd_e using the method of Example 51.
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hydrochloride, prepared using 3-pyridine carboxaldehyde, pale yellow foam. (M*H)" 302;
360 MHz 'H n.m.r. (CDCl;) 8.43-8.41 (1H, m), 7.72 (1H, d, J 7.9 HZ),_7.20 (1H, dd, /4.8,

7.9 Hz), 6.96 (1H, 5), 4.91 (1H, dd, J 5.8, 10.0 Hz), 3.20 (1H, dd, J5.8, 16.7 Hz), 3.02 (1H,

dd, J10.1, 16.7 Hz), 0.20 (9, s).

Example 53

hydrochloride, prepared using cyclopropyl carboxaidehy_de, pale yellov? foam. (M'H)" 265;
360 MHz 'H n.m.r. (CDCLy) 7.12 (1H, 5), 3.17-3.11 (1H, m), 3.03-2.92 (2H, m), 1.16-1.12
(1H, m), 0.80-0.76 (1H, m),.0.68-0.64 (1H, m), 0.58-0.54 (1H, m), 0.37 (94, s), 0.3.6-0.29.
(1H,m). | | -

b) 7Z-Amino-5-cyclopropyl-4.5-dihydrothieno[2.3-clpyridine hgdmgzoﬁde, m.p. 268-270

°C.
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prepared using 3-furaldehyde, pale yellow foam..(M-f-H)+ 291; 360 MHz 'Hnm.r. (CDCly)
7.54 (1H, s), 7.40 (1H, s), 7.14 (1H, s), 6.46 (1H, 5), 4.93 (1H, dd, J 5.7, 10.0 Hz), 3.28
(1H, dd, J 5.7, 16.6 Hz), 3.10 (1H, dd, J 10.0, 16.6 Hz), 0.36 (9H, s).

idine hydrochloride, m.p. 225 °C

using 2-furaldehyde, pale yellow foam, M * 290; 360 MHz 'H n.m.r. (ds-DMSO) 7.69 (1H,

" 5), 7.45 (1H, 5), 6.45 (1H, dd, J 1.8, 3.2 Hz), 6.36 (1H, d, /3.3 Hz), 5.18 (1H, t, /6.7 Hz),

3.43-3.29 (2H, m), 0.35 (9H, 5).

idine hydrochioride, m.p. 252-254 °C

Example 57



10

15

WO 9738977 | ) ' PCT/SES7/00589

prepared using trimethylsilylacetylene carboxaldehyde, white solid, M *320.
b) 7-@;’;;0-5-6@@!1-4,S-Qihx' drothieno[2,3-clpyridine hydrochloride, m.p. 268;270 °C

Example 60 _ _
7-Amino-5-propynyl-4,5-dihvdrothieno[2.3-clpyridine hydrochloride

 prepared using 2-butynal, brown gum, M * 262; 360 MHz 'H n.m.r. (CDCL) 7.13 (1H, ),

4.64 (1H, m), 3.14 (2H, ddd, J 16.5, 7.9, 5.9 Hz), 1.78 (3H, d, J 2.2 Hz), 0.37 (9H, s).
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" dihydrothienol2.3-clpyridine hvdrochloride prepared from the intermediate of Example P,
brown glass, [M+H]’ 380; 360 MHz 'Homr. (CDCl,) 7.50 (1H, s), 6.92 (1H, 5), 5.17

(1H, dd, J 6.5, 5.1 Hz), 337 (2H, ddd, J 16.9, 6.7, 4.9 Hz), 0.14 (SH, 5), 0.09 (9H, s).

drochloride, pale yellow

foam. [M+H]" 336. Calc. for C;oH;oN;S,Cl + 0.5 mol hydrochloric acid + 2 mol H;0: C

33.1, H4.3, N 11.6%. Found C 33.0, H4.55, N 11.5 %.

hydrochloride, prepared using 4,4-dimethylpent-2-ynal, yellow glass, [M+H]" 305; 360
MHz 'H n.m.r. (CDCly) 7.12 (l_H, s), 4.61 (1H, dd, J 9.1, 5.7 Hz), 3.12 (2H, ddd, J 16.4,. _

9.1, 5.6 Hz), 1.16 (9H, 5), 0.37 (9H, 5).

yellow foam. [M+H]" 223. Calc. for C,;H,;N,SCL: C 58.1, H 6.4, N 10.4, S 11.9, Cl

13.2%. Found C 58.15,H 6.6, N 10.1, S 11.6, C1 13.2 %.

Example 63
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waxy solid. [M+H]" 253. Calc. for ClsleNZSCl +0.5 mol HC1 + 0.5 mol H,0: C 57.0, H

46,N8.9,S10.1%. Féund C568,H4.5,N 85,599 %.

 hydrochioride, prepafed using cyclobutyl carboxaldehjrde,'_orange gum, M* 278,
b) 7-Amino-5-(cyclobutyl 1—4,5_—dihydroﬁ_1ieno| 2,3-? lpyridine hydrochloride, yellow
crystals, m.p. >260 °C. [M+H]' 207; 360 Mz 'H n.m.r. (d;-DMSO) 8.89 (1H, brs), 8.14
(1H, d, 4.9 Hz), 7.22 (1H, d, J4.9 Hz), 3.76 (1H, q, /8.0 Hz), 3.07 (2H, dd, J 17, 5.8

'Hz), 2.66 (2H, dd, J 17, 9.5 Hz), 2.45 (1H, g, J 8.2 Hz), 1.99 (2H, m), 1.84 (4H, m).

hydrochloride
This was prepared from 2,5-dimethyl-3-cyanothiophene and trimethylsilylacetylene

carboxaldehyde, according to the procedure of Example 51(a) to afford a yellow/brown

solid, M" 299.
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- This was prepared from 7-amino-5-trimethylsilylethynyl-2-methyl-4,5-

dihydrothieno[2,3-c]pyridine hydrochloride [Example 62(a)] according to the procedure of

Example 51(b) to afford off-white crystals, m.p. 227-230 °C (dec.).

Palladium on charcoal (57 mg) was added as a slurry in ethanol to 7-

- amino-5- ethynyl-4 S-dlhydrothxeno[Z 3-cjpyridine hydrochloride (Example 56) (1 13 mg,

0.531 mmol) in ethanol (6 ml) and the mixture stirred for 16 h under 3 atm. of hydrogen

- The mixture was then filtered through cehte evaporated and tnturated with

dlchlorometha.ne to afford a white powder (75 mg), m.p. 221-223 °C.

Example 67

Following the method of Example 66, the following compound was prepared from 7-
amino-S-propynyl-4,5-dihydrotlﬁéno[Z,S-c]pyridine hydrochloﬁde (Example 60) :-
7-Amino-5-propyl-4.5-di - thieno(2.3- idine hydrochloride off-white solid, M"
('EI) 194; 360 MHz 'H n.m.r. (d;-DMSO) 9.30 (1H, br.s), 8.61 (1H, br.s), 8.14 (1H,d,J
4.9 Hz), 7.23 (1H, d, J 4.9 Hz), 3.82 (1H, m), 2.96 (2H, ddd, J 17, 10, 6 Hz), 1.55 (2H, m),

1.40 (2H, m), 0.90 (3H, t, /7.2 Hz).

Example 68
4-Amino-6-pheny!-6.7-dihydrothienof3.2-clpyridine hydrochloride
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56
This was prepared by the method of Example 51, sub'stitutihg 3-cyano-2-methyl-5-

trimethylsilylthiophene for 2-cyano-3-methyI-S-frimethylsilylthiophene and using the

| appropriate aldehyde :-

prepared using benzaldehyde, pale yellow foam (0.44 g). [M+H]" 301; 360 MHz 'H n.mr

(d-DMSO) 7.98 (1H, 5), 7.44-7.22 (SH, m), 5.10 (1H, dd, 7 6.0, 9.2 Hz), 3.55 (1H, dd, J

6.0, 17.1 Hz), 3.43-3.34 (1H, m), 0.32 (9H, s).

idine hydrochloride, m.p. 213-215 °C.

- The compounds of Examples 69-70 were prepared from 3-cyano-2-methyl-5-

trimethylsilylthiophene and the appropriate aldehyde using the method of Example 68.

i .le6-

4-Amino-6-ethmgr-6,7-dihygg_thjeilg[_;,2-c12mdine hydrochloride
a) 4-

hydrochloride, prepared using nimethylsilylaceiyléne carboxaldehyde, yelldw solid.
(M+H") 321; 360 MHz 'H n.m.r (d¢-DMSO) 7.87 (1H, s), 4.83 (1H,t,J6.6 Hz), 3.37 (1H, -

dd, J5.9, 17.0 Hz), 3.24-3.18 (1H, m), 0.22 (94, s), 0.00 {94, s). ' _ _
b) Lémino-ﬁ-ethm. 1-6.7-dihydrothieno[3.2-c]pyridine hydrochloride, m.p. 196-197 °C.

Example 70

hydrochloride, prepared using cyclopropylcarboxaldehyde, off-white solid. (M+H") 265:
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360 MHz 'H n.m.r (d4:DMSO0) 9.76 (1H, br s), 9.40 (1H, br s), 8.83 (1H, brs), 7.97 (1H,

), 3.39-3.35 (1H, m), 3.18-3.12 (2H, m), 1.12-1.02 (1H, m), 0.55-0.53 (2H, m), 0.39-0.33

(2H, m), 0.32 (9H, s).

236-238 °C

E ed

‘7- ino-4,5-di dr o[2.3-c]pyridine

aj 7-Meth .Ithio $-dihydro(2,3- idine hydroiodide |

To a solution of 4,5-dihydrof2,3-c]pyridin-?(GH)-thionc (R.V. Davies et al., J Chem. Soc.,

Perkin 1, 1976, 138) (11.3 g, 66.8 mmol) in acetone (80 inl) was added iodomethane (7.6

ml, 120 mmol). The solution was stirred for 6 h and the résulting solid was collected to

give the title compound as a yellow solid (20.3 g), m.p. 212-5 °C (dec.).

' b) Z-Amino-4,5-dihydrothieno[2.3-c]pyridin

A solution of 7-methylthio-4,5- d1hydro[2 3~c]pyndme hydr01od1de in 150 ml of -
lsopropanol contauung conc. aqucous ammonia {15 ml) was heated at reflux for 4 hu After
cooling, the solvent was cvapor_ated and thg_ residue was parntxoned between diethyl ether
(100 mi) and dilute hydrothoric acid. The aqueous phase was.basiﬁed with aqueous
sodium hydroxide and extracted four times with dichloromethane. The combined organic
phases were dried over magnesium sulph#te and concentréted to give 7.6 g of crude
prqduct v?hich partially sblidiﬁed bn_ standing.' This residue was taken up in isopropanol

(150 ml) and 6.55 g of oxalic acid dihydrate dissolved in 50 ml of isopropanol was added.
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After stirring for several hours the solid was collected to give 9.71 g of the title compound

as an off-white solid, m.p. 158-160 °C (dec.).

Example 72 |
4-Amino-6,7-dihydrothieno[3.2-clpyridine hydroiodide

a) 4-Methylthio-6.7-dihydrothieno[3.2-clpyridine hvdroiodide

To. a stirred solution of phosphoric acid (205 g) at 175 °C was added dropwise 2-(2-

~ thienyl)ethylisothiocyanate (R.V. Davies et al.,.J. Chem. Soc., Perkin 1, 1976, 138). The

solution was stirred for 1 h, poured onto ice/water (3 L), the mixture stirred for 3 h to
decompése the phosphoric acid, extracted with chloroform, dried oVef magnesium sulphate
and evaporated to give a dark oil which solidified on standing. This solid was taken up in
acetone (250 ml) and iodomethane (12 ml) was added. The reaction mixture wés stirred
fér 4 h and the solid was collected to give the title compound as a yellow solid (26 g), m.p.
184-187 °C.

b) 4-Amino-6.7-dihydrothieno[3.2-clpyridine hydroiodide

Ammonia gas was bubbled through a solution of 4-methylthio-6,7-dihydrothieno{3,2-
c]pyridine (6.00 g, 19.3 mmol) in isoiaropanol (40 ml) for 4 h and the resulting solution
was allo.wed to stand for 24 h. The precipitate was filtered off aﬁd dissolved in methanol
(25 ml), treated with charcoél (1.5 g), filtered and the filtrate diluted with diethyl ether (75

ml). The resulting solid was collected and dried to afford the title compound (1.8 g) as a

white solid, m.p. 160-163 °C.
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According to the invention, these examples and their phannaceufically acceptable saits,
enantiomers and tautomers are useful as pharmaceuticals, and are useful in the manufacture
of a medicament for the treatment or prophylaxis of the.abovementidned diseases and
conditions, eg inflammatory disease. Hence, the invention provides a method of treating, or -

reducing the risk of, inflammatory disease in a patient sufferi'ng from, or at risk of, the

'diseaSe, wherein the method comprises administering to the patient a compound exemplified

- above, ora phannaceu_ticélly acceptable salt, enantiomer and tautomer thereof.

- Screen

The activity of compounds according to the invention was tested in the following screen.

The activity 6f compounds of formula I, or a pharmaceutically acceptable salt, enantiomer or

- tautomer thereof, may be screened for nitric oxide synthetase activity by a procedure based

on that of Forstermann et al. (1992) Eur. J. Pharm. 225, 161-165. Nitric oxide synthetase
converts 3H-L-ar§nine to JH-L-cin'ulline which can be separated by cation exchange

chromatography and quantified by liquid scintillation counting.

Enzyme is prepared, after induction, from the cultured murine macrophage cell line J774A-1
(obtained from the laboratories of the Imperial Cancer Resgarch Fund). J774A-1 cells are
cultured in Dulbeccos Modified Eagles Medium (DMEM) supplemenfed with 10% foetal

bovine serum, 4 mM L-glutamine and antibiotics (100 units/mi penicillin G, 100 mg/ml

streptomyéin & 0.25 mg/ml amphotericin B). Celis are routinely grown in 225 cm? flasks

- containing 35 ml medium kept at 37 °C and in a humidified atmosphere cohtaining 5% CO,.
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Nitric oxide synthase is prodﬁce_d by ceils in response to interferon-g (IFNg) and
lipopolysaccharide (LPS). The medium from éonﬂuent culture flasks is removeﬁ and
replaced with 25 ml (per flask) of fresh medium containing 1 mg/mi LPS and 10 wnits/ml
IFNg. Aftera peridd of 17-20 hours in culture, harvesting of cells is acéomplished by
scraping the cell sheet from the flask surface into the culture medium. Cells are collected by
centrifugation (1000 g for 10 minutes) and lysate prepared by adding to the cell pelleta
solution contairiing 50 mM Tris-HCI (pH 7.5 at 20 °C), 10% (v/v) glycerol, 0.1% {(viv)
Triton-X-100, 0.1 mM dithiothreitol and a cocktail of protease inhiBitors comprising
leupeptin (2 mg/ml), soya bean trypsin inhibitor (10 mg/ml), aprotinin (5 mg/mi) &

phenylmethylsulphony! fluoride (50 mg/ml).

For the assay, 25 ul substrate cocktail (50 mM Tris-HCI (pH 7.5 at 20 °C), 400 #M NADPH,
20 uM flavin adenine dinucleotide, 20 uM ﬂavin mononucleotide, 4 pM tetrahydrobiopterin,
12 uM L-arginine and 0.025 mCi L-[*H] arginine) is added to wells of a 96 Well filter plate
(0.45uM pore size) containing 25 #I ofa éolutio.n of test compound in 50 mM Tris-HClL.

The reaction is started by adding 50 i of cell lysate (prepared.as above) and after incubation
for 1 hour at room temperature is terminated by #ddition of 50 p! of an agueous solution of 3

mM nitroarginine and 21 mM EDTA.

Labelled L-citrulline is separated from labelled L-arginine using Dowex AG-50W. 150 pl of

2 25% aqueous slurry of Dowex SOW (Na* form) is added to the assay after which the whole

is filtered into 96 well plates. 75 pl of filtrate is sampled and added to wells of 96 well plates
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containihg solid scintillant, After allowing the samples to dry the L-citrulline is quantified by

scintillation counting.

In a typical experiment basal activity is 300 dpm per 75 pl sample.which is increased to 1900
dpm in the reagent_¢onn'ois. Conipound' éctivity is expressed as IC,, (the concentration of
drug substance whicﬁ gives 50% enzyme inhibition in the assay) and aminoguanidine, which
gives an ICy, (50% inhibitorjr concenn'atfén) of 10 uM, is tested as a standard to verify the
procedure. Cofnpounds' are tested at a range of concentrations and from the inhibitions
obta.ined. 1C,, values are calculated. Compounds that inhibit the enzyme by at least 25% at

100 uM are classed as being active and are subjected to at least one retest.

In the above mentioned screen, the compounds of Examples 2, 14-17, 22-29, 36-38, 41, 46,
4.9, 51-56, 58-61 and 64-72 were tested and gave IC,, values of less than 25 pM indicating

that they are e'xpected.t,o show useful pharmacological activity.
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1. A compound of formula [

wherein:-
R represehts

(i) phenyl, benzothiazolyl or a six membered heterocyclic aromatic ring containing 1 .
to3 nihogm atoms, which phenyl, benzo ring of the benzéthiazoly] or heterocyclic
aromatic ring is optior;ally substituted by alkyl C1 to 6, alkoxy C1 to 6, halogen, hydroxy, |
thicalkyl C1 to 6, benzyloxy, or a group -Q(CH,),NR'R’; or

(ii) alkyl C1 to 8, cycloalkyl C3 to 8, alkynyl C2 to 8, piperidyl, phenylalkyl C7 to 14,
which alkyl, cycloalkyl, alkynyl, or piperidyl is optionally substituted by a grdup -
(CHp) NR" 3, the phenylalkyl being optionally substituted by a group -(CHg,,NR‘RS , alkyl
Cl1 to 6, alkoxy C1 to 6, halogen or nitro; or |

(ili) a S membered heterqcyclic.aromatic ring containiﬁg 1 to 3 heteroatoms selected
from O, N or S, optionally substituted by alkyl C1 to 6, phenylalkyl C7 to 14 or haldgen;
or | |

(iv) hydrogen or phenylalkynyl C7 to 14;

| Q represents O, NR® or a bond;

R’ represents hydrogen, alkyl C1 to 6, alkoxy Clto6, uimethylsilyI or halogen;

uml\i i \|\‘ﬁ““
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R? represents hydrogen, alkyl C1 to 6 or phenyl optionally substituted by alkkyl Clto 6,

alkoxy Cl1 to 6, halégen or hydrqu;

R’ represents hydrogén or halbgen;

RA, Rs and R® inc.iependently'represent hydrogen or alkyl C1 to 6,

or -NR‘R® togethef represént_s piperidyl, pyrrolidinyl or morpholinyl;
p represents .an integer 1to 5; and

A represents a thieno or ‘6enzo ring; -

pfbvided that when A represents a benzo ring and Q represents O, p does not represent 1; |

or a pharmaceutically acceptable salt, enantiomer or tautomer thereof;

provided that when A represents a benzo ring, compounds of formula I in which R

- 1 * ) )
represents hydrogen, alkyl C1 to 6 or phenyl, R represents hydrogen, alkyl Cl1 to 6, -
-alkoxy C1 to 6 or halogen, R2 represents hydrogen, alkyl C1 to 6 or unsubstituted phenjri

and R3 represents hydrogen are disclaimed.

2. A compound according to claim 1, or a pharmaceutically acceptable salt, enantiomer
or tautomer thereof, wherein the compound is a thieno[2,3-c]pyridine or a

thieno[3,2-c]pyridine compound of formula 1.

3. The compound of élaim 1 or 2, or a pharmaceutically acceptable salt, enantiomer or
tautomer therebf, wherein R represents ethynyl, cyclopropyl, fluorophenyl,

benzyloxyphenyl, thiomethylphenyl, methylphenyl, methoxyphenyl, chiorophenyl, furyl,

This Sheet Has Becn Reﬂlaced
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| thienyl, pyridyl, phenylethynyl amxonopropyloxyphenyl aminoethylphenyl,

aminopropylphenyl, thiazolyl, imidazolyl, methyi, ((dimethylamino)methyl)phenyl,
propynyl, butylethynyl, phenylethynyl, benzylp)?rrolyl, methylpyrrolyl, ethyl, cyclobutyl,

hydroxjrph'enyl or propyl.

4. A compound, being:-

1-amino-3-(2-ﬂuorqphényl)-.’:,4-dihydroisoquinoline; or

. l-amino-3-phenyl-3,4-dihydroi'soquinoline; or

1‘-amino-3-(4;(benzyloxy)phenyl)73,4-dihydroisoquin_oline; or
1-amind—3-(4-(methylthio)phenyl)—3 ,4-dihydroisoquinoline; or
l-amino-3-(4-(methyl)phenyl)-3,4-dihydroisoquinoliné; or
l-amino-3-(3-(methyl)phenyl)-3,4-dihydroisoq1iinoline; or
1-amino-3-(4-(methoxy)phenyl)-3,4fdihydroisoquinoline; or
1-amino-s-methoxy-_3—phenyl-3,4-dihydroisoquinoline; or

1 -5mino-3-(2-(chloro)pheny!)—3,4-dihydroisoquinoline; or
1-arnino;3-(3-(chloro)phenyl)—3,4-dihydroisoquinoline; or
1-aminb-3-(4-(chloro)phenyl)—3 ,Mihydroisoquinoline; or
1-amino-5-chloro-3-phenyl-3,4-dihydroisoquinoline; or
1-amino-8-chloro-3-phenyl-3,4-dihydroisoquinoline; or
1-amino-3-(4-(fluoro)phenyl)-3,4-dihydroisoquinoline; or

1-amino-3-(3-(ﬂuoro)phehyl)-3 ,4-dihydroisoquinoline; or

1 —am'ino-S-ﬂuoro-3-phenyl—3,4-dihydroisoquinoline; 6r

1-amino-8-fluoro-3-phenyl-3,4-dihydroisoquinoline; or

l-amino-6-bromo-3-pheny1-3;4-dihydroisoquinoline; or

This Sheet Has Been Reﬂ
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' 1,-amino-3-(2—(methyi)phenyl)-3,4-dihydroisoquin61ine; or.
l-amino-7-methyl-3-pheny1-3 ,4-dihydroisoquinoline; or
1¥émino-5-meth$rl-3-pﬁenyl-3,4-dihydroisoquinoli_ne; or
1-amino-3;(2-ﬁ1ryl)-3,4~dihydroisoquinoline; or
1-amino-3-(3-furyl)-3,4-dihydroisoquinoline; or
1-a:nino-3-(2-thienyl)-3,4-dihydroisoquinoliné; or -

1-amino-3-(3-thienyl)-3,4-dihydroisoquinoline; or

- 1-amino-8-chloro-3-(2-furyl)-3,4-dihydroisoquinoline; or

I-amino-3-(3-pyridyl)-3,4-dihydroisoquinoline; or
1Qamino-3;(4-pyridyl)—3,4~dihydroiso£1uinoline;'or
1-axnino-3—cyclopropyl¥3 ,4-dihydroisoquinoliné; or
1-amino-3-(2-(dimethylamino)methyl)phenyl-3,4-dihydroisoquinoline; or
1-amino-3-(3-(dimethylamino)methyl)phenyl-3,4-dihydroisoquinoline; or
1-amino—3-(27b_enzbthia20lyl)-3,4-diﬁydroisoquinoline; or
l-anﬁno-8-chloro-3{4—ﬂuo;oph'enyl)-3,Ai-dihydroisoquinoline; or
1-amino-3-(phenylethynyl)-3,4-dihydroisoquineline; or ”
1-amino-8-methyl-3-phenyl-3.Ldihfdroisoquinoline; or
1-amino-S-_ﬂuoro-3-(4-ﬂuofophenyl)-3,4-dihydroisoquinoline; or

ﬁ l-amino-8-ﬂuoro_-3-(4-ﬂuorophcnyl)-3,4-dihydrois.oquinoline;' or

| l-aminb-S,_8-diﬂuoro-3-(4-ﬂuémphenyl)—3,4-dihydroisoquinoline; or
1-amino-6-fluoro-3-(4-fluorophenyl)-3 ,4-dihydrqis§quinoune; or
l—arnino-7¥ﬂuoro-3~(4-ﬂuorophenyl);3,4-—dihydro‘isoqui_noline; or
1-amino-3-ethyny!-3,4-dihydroisoquinoline; or

1-amino-3-(4-(3-aminopropyloxy)phenyl)-3,4-dihydroisoquinoline; or

Sheet Has Been Re laced
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1-amino-3-(3-(2-aminoethyl)phenyl)-3,4-dihydroisoquinoline; or

l-amino—3-(4-(2-a.minoethyl)phenyl)-3,4—dihydroisoquinoline; or
1-amino-3-(3-(3-aminopropyl)phenyl)-3 ;4-dihydroisoquinoline; or
1-amino-3-(2-thiazolyl)-3,4-dihydroisoquinoline; or
1-amino-3-(2-imidazolyl)-3,4-dihydroisoquinoline; or
1-amino—3—(4-pipéridyl)-3,4-dihydz_'oisoquinoline; or
l-amirio-_3-methyl-3,4-dihydroisoquiholine; or |

1-amino-3 -(4-hydroxyphenyl)-3,4-dihydroisoquinoline; or
7-amino-5-phenyl-4,5-dihydrothieno[2,3-c]pyridine; or
7-amino-5-(3-pyridyl)-4,5-dihydrothieno[2,3-é]pyﬁdine; or
7-amino;5 -cycloproéyl-4,5—dihydrothieno[2,3-c]pyridine; or
7-amino-5-(3-furyl)-4,5-dihydrothieno{2,3-c]pyridine; or °
7-amino~5-(2-ﬂ1_ry1)—4,5—dihydrothieno[2,3-c]pyridine; or
7-amino-5-(2-thienyl)-4,5-dihydrothieno[2,3-c]pyridine; or
7~amino—5-(l-benzyl-z-pyrro1yl)-4,5-dihydrothieno[2,3-c]pyridine; or
7~amino-5-(1-methyl—z-pynolylﬂ,5~dihydrothieno[2,3-c]pyridine; or
7-amino-5-ethynyl-4,5-dihydrothieno[2,3-c]pyridine; or
7-amino-5-propynyl-4,5-dihydrothieno{2,3-c]pyridine; or
7-ainino-5-(2-ﬂ1iazolyl)—4,5-dihydrothieno[2,3-c]pyridiné; or
7-amino-5-(3,3-dimethylbutynyl)-4, 5-d1hydroth1eno[2 3-c]pyridine; or
7-ammo-5~(phenylethynyl)—4 S-dlhydrothxeno[Z 3-c]pyndme or
7-amino-5-(cyclobutyl)-4,5-dihydrothieno[2,3-c]pyridine; or
7-amino-5-ethyﬁyl-z-methyl-4,5-dihyd:oﬂﬁeno[2,3¢1pyﬁdme; or

7-amino-5-ethyl-4,5-dihydrothieno{2,3-c]pyridine; or

This Sheet Has Been Re
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7-amino-5—propyl-4,5-d1hydrothiex_lot2,3-c]pyridine; or
4-amino-6-phenyl-6,7-dihydrothienof3,2-clpyridine; or
4-amino-6-ethynyl-6,7-dihydrothieno[3,2-c]pyridine; or
4-amino-6-cyclopropyl-6,7-dihydrothieno[3,2-c]pyridine; or
7-amino-4,5-dihydro£hi_eno[2,3?c]pyridine'; or R

4-amino-6,7-dihydrothieno[3,2-c]pyridine;

~ or a pharmaceutically acceptable salt, enantiomer or tautomer thereof.

5. A compound of formula I

R2

wherein:-

R represents
(i) phenyl, benzothiazolyl or a six membered heterocyclic aromatic ring cbntaining 1
to 3 nitrogen atoms, which phenyl; benzo ring of the benzothiazoly! or heterocyclic

aromatic ring is optionally substituted by alky! C1 to 6, alkoxy Cl1 to 6, halogen, hydroxy,

" thioalkyl C1 to 6, benzyloxy, or a group -Q(CHZ)‘,NR"R5 or

(if) alkyl C1 to 8, cycloalkyl C3 to §, alkynyl C2to 8§, plpendyl phenylalkyl C7t014, .

which alkyl, cycloalkyl, a]kynyl, or piperidyl is optionally substituted by a group -

(CH,),NR‘R®, the phenylalkyl being optionally substituted by a group -(CH,),NR 5 alkyl

C1 to 6, alkoxy C1 to 6, halogen or nitro; or
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(iti) a 5 membered heterocyclic aromatic ring containing 1 to 3 heteroatoms selected |

fromQ,NorS, obiibﬁally substituted by alkyl C1 to 6, phenylalkyi C7to0 14 or halogen;
or | | |
(iv) hydrogen or phenylalkynyl C7 to 14;
5 | .Q represents C, NR® or a bond;
R represents hydrogen, alkyl C1 to 6, alkoxy C1 to 6, trimethylsilyl or halogen;
R? represents hydrogen, alkyl Ci.to 6 or phenyl 6ptionally substituted by alkyl Cliw6,
s .alkdxy C1 to 6, halogen or hydroxy;

R3 represents hydrogen or halogen;

o R, R’andR® independéntly représent hydrogen or alkyl C1 to 6,

or -NR*R® together represents piperidyl, pyrrolidinyl or morpholinyl;

p represents an integér 1to5; and

A represents a thieno or benzo ring;

provided that when A represents a benzo nng and Q represents O, p does not represent 1;
s ora pharmaceutiéally acceptable salt, enantiorﬁer or tautomer thereof foruseasa

pharmaceutical;

: prov1ded that the hydroiodide salt of the compound of formula I in which A represents a

benzo nng and each of R, R R and R represents hydrogen, for use as a pharmaceutical

20 is-disclaimed. .
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6. A compound, or a pharmaceuitically acceptable salt, enantiomer or tautomer thereof,

for use as a phannacexitical as in claim 5, wherein the compound is a thieno[2,3-c]pyridine

or a thieno[3,2-c]pyridine compound of formula I.

s 7. The compound of ci_aim 5or 6, or.a pharmaceutically acceptable salt, enantiomer or
tautomer thereof, for use as a pharmaceuti.cal, wherein R represents ethynyl, cyciopropyl;
ﬂuo'rophehyl, benzyloxyphenyl, thiomet_hylphenyl, methylphenyl, .methoxyphenyl,
chlorophenyl, furﬁ, thiehyl, pyridyl, phenylethynyl,. mnioﬁopropyloxyphenyl,
aminoethylphenyl, aminopropylphenyl, thiazoiyl, .imida.zolyl, methyl, | N

.m {(dimethylamino)methyl)phenyl, propynyl, butyléthynyl, phenylethynyl, benzylpyrrolyl,

methylpyrrolyl, ethyl, cyclobutyl, hydroxypheny! or propyl.

8. The compound of claim 4, ora pharmaceuticélly acceptable salt, enantiomer or
tautomer thereof, for use as a pharmaceutical, |

15 |

9. A pharmaceutical composition including a compound according to claim 4, 5,. 6- br 7 |
ora pha.nnaceuﬁcally éccép_table sait, énﬁntioiner or tautomer thereof, in admixture with a

phaméc'eutically acceptable adjuvant, diluent or carrier.

.zo 10. Useofa compouﬁd of formula I |

[
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R2
R3
R .
R | 1
NH,
~ wherein:--
- R represents

~ (i) phenyl, benzothiazolyl or a six membered heterocyclic aromatic ring containing 1
s | to 3 nitrogen atoms, which phenyl, benzo ring of the benzothiazolyl or heterocyclic |
aromatic ring is optionally substituted by alkyi C1to 6, alkoxy C1 to 6, halogen, hydroxy, =
thioalkyl Cltwb6, benzyloxy, or a group -Q(CH;),,NR‘RS; or |
(ii) alkyl C1 to 8, cycloalkyl C3 to 8, alkynyl C2 to 8, piperidyl, phenylalkyl C7 to 14,
-which alkyl, cycloalkyl, alkynyl, or piperidy! is optionally substituted by a group -
-1 (CHy),NR > the phenylalky! being optionally substituted by a group -(CHz)pNR‘Rs, alkyl
- Cltoé6, alkox& C1 to 6, halogen or nitro; or
(iii) a5 membered heterocyclic aromatic ring containing 1 to 3 heteroatoins selected
from O, N or S, optionally substituted by alkyl C1 to 6, phenylalkyl C7 to 14 or halogen;
. _ _
15 | (iv) hydrogen or phenylalkynyl C7to 14;
Q represents O, NR®ora box_xd;
R' represents hydrogen, alkyl C1 to 6, alkoxy Cl to 6, trimethylsilyl or halogen;
'R? represents hydrogen, alkyl C1 to 6 or pheny! optionally substituted by alky! C1 to 6,

alkoxy C1 to 6, halogen or hydroxy;

2 | R3 represents hydrogen or halogen;
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R*, R’ and R°® independently represent hydrogen or alkyl C1 to 6, .

“or -NR*R’ together represents. piperidyl, pyrrolidiny! or morpholinyl;
p represents an integer 1 to 5; and |
A fepresents a thieno or benzo ring; |

provided that when A represents a_benzd ring and Q represents O, p does not represent I;

- or a pharmaceutically acceptable salt, enantiomer or tautomer thereof, in the manufacture

of a medicament, for the treatment or prophylaxis of inflammatory disease.

11. The use according to claim 10, wherem the compound isa thleno[z 3-c]pyridine ora

thxeno[3 2-c]pyridine compound of formula I.

~12. The use according to claim 10 or 11, wherein R represents ethynyl, cyclopropyl,

fluorophenyl, benzyloxyphenyl, thiomefhylphényl methylphenyl, methoxyphenyl,

: chlorophenyl furyl, thienyl, pyndyl phenylethynyl amlonopropyloxyphenyl

ammoethylphenyl ammopropylphenyl thiazolyl, imidazolyl, methyl

((dlmethylammo)methyl)phenyl propynyl, butylethynyi phenyiethynyl benzylpyrrolyl

methylpyrrolyl, ethyl, cyclobutyl, hydroxyphenyl or propyl.

13. Useofa compound or a pharmaceutically acceptable sait, enantiomer or tautomer
thereof, in the manufacture ofa rﬁedicainent, for the treatment or prophylaxis of
inﬂM:;mW diséase, wherein the compound is:- | |
1-arnino-3-(2-;ﬂucrophenyl)-3,4—dihydrois0quino_line; or
l—amino-_3-phényl-3,4-dihydroisoquinolinc; or

1-amino-3-(4-(benzyloxy)phenyl)-3,4-dihydroisoquinoline; or

. This Sheet Has Been Re}ilaced
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1-amino-3-(4-(methylthio)phenyl)-3 4-dlhydr01soqumohne or

1-amino-3-(4-(methyljphenyi)-3 ,4-d1hydrors_oqumolme; or
l-amino-3-(3-(méthyl)phenyl)—S,4-dihydioi_soquinoline; or
1-amino-3-(4-(mefhoxy)pheny1)-3.,4-dihydroisoquino]ine; or
1-amind-S-methoxy-3-phenyl-3.,4-dihydroisoquinoline; or
1-amino-3-(2-(chloro)phenytl)-3,4-dihydroisoquinoline; or

1-amino-3-(3-(chloro)phenyl)-3,4-dihydroisoquinoline; or

. 1-amino-3-(4-(chloro)phenyl)-3,4-dihydroisoquinoline; or

1-amino-5-chloro-3-phenyl-3,4-dihydroisoquinoline; or |
1-amino-8-chloro-3-phenyl-3,4-dihydroisoquinoline; or
1—amino-3-(4-(ﬂuoro)phen&l)-3,4-dihydrois‘oqtiinoline; or
l-amino-3-(3-(ﬂuoro)phenyl)-B,4-dihydroisoquinoline; or’

1-amino-5-fluoro-3-phenyl-3,4-dihydroisoquinoline; or

: l-amino-8-ﬂuoro_-3-phenyl-3,Ldihydroisoquinoline; or

1-amino-6-5romo-3-phenyl-3 ,4-dihyﬂroisoquinoline§ or
1-amino-3-(2-(methyli)phenyl)-3,4-dihydroisoquinoline; or -

l-amino-7-meth_yl—3-phenyl—3,4—dihydroisoquinoliné; or

'~ 1-amino-5-methyl-3-phenyl-3,4-dihydroisoquinoline; or

1-amino-3-(2-furyl)-3 4-dihydroisoquinoline; or
1-émino-3-(3-ﬁ1ry!)-3,4-dihydroisoqnin§line; or
l-amiﬁo-3-(2-thienyl)-3,4—dihydroisoquinoline; or
1-amino-3-(3-thienyl)-3,4-dihydroisoquinoline; or
1-amino-8-chloro-3'—(2-ﬁiryl)—3,4;dihydroisoquino]ine; or

1-amino-3-(3-pyridyl)-3,4-dihydroisoquinoline; or
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1-amino-3-(4-pyridyl)-3,4-dihydroisoquinoline; or
l-ammo-3-cyclopropyl -3 4-d1hydroxsoqumolme or
l-ammo-3—(2-(d1methylammo)methyl)phenyl—3 4—d1hydr01soqu1nohne or
-1-amino-3-(3-(dimethylamino)methyl)phenyl-3,4-dihydroisoquinol_ine; or
lfarﬁino'-3-(2-beniothiézolyl).—B,4-dihydroisoquinoline; or
1-,amino-8-chlom-j-(4-ﬂﬁorophenyl)-3,4-dihydroi$oquinolirie; or
_l-amin6-3-(phenquthynyl)-3 ,4-dihydroisoquinoline; or
l1~amino-8_-niethyl-3-phenyl$,4-dihydroisoquinoline;l or
1-aminb-S-ﬂuoro-3-(4-ﬂuorophenyl)-3,4-dihydroisoquinoline; or
1-aminb-s-ﬂuoro-3-(4-ﬂuofopheny1)~3,Mihydroisoi;uinoline; or
1-amino-S,8-diﬂuor§-3-(4-ﬂuorophenyl)-3 ,4-dihydroisoquinoline; or
1-_a.mino-6-ﬂuoro-3-(4-ﬂuorophcnyl)-B,4-dihydroisoquinoline; or
1-amino-7-fluoro-3-(4-fluorophenyl)-3,4-dihydroisoquinoline; or
1-amino-3-ethynyl-3,4-dihydroisoquinoline; or
1—amino-3-(4-(3-azninopropyloxy)phenyi)%,Ldihydfoisoquindline; or
1Qaznino-s-(3-(z-aminoe:hy1)pheny1)-3,4-dihydroisoquinoﬁne; or
_l-ﬁmino-3-(4—(2-aminoethﬂ)phehyl)—3 ,4-dihydroisoquinoline; or
1-amino-3-(3—(3-aminoprppy1)phenyl)-3,4_-dihydroisoquinoline; or
1-amino-3-(2-thiazolyl)-3,4-dihydroisoquinoline; or |
1-amino-3-(2-imidazolyl)-3,4-dihydroisoquinoline; or
1-amino-3-(4-pipeddyl)-3 ,4-dihydroisoquinoline; or
1-amino-3-methyl-3,4-dihydroisoquinoline; or -
: 1-amino-3—(4-hydroxyphenyl).-3,4-dihydro-isoquinoline; or

7-amino-5-phenyl-4,5-dihydrothieno[2,3-c]pyridiné; or

. This Sheet Has Been Reﬂ

AN




15

‘WO 9738977 . - PCT/SE97/00389

T O L

7-amino-5-(3-pyridyl)-4,5-dihydrothieno[2,3'-c]pyridin¢;_ or

7-amino-5-cyclopropyl-4;5S-dibydrothieno(2, 3-c}pyndme or
7-amino-5-(3- ﬁxryl)-4,5-d1hydrotlueno[2 3-c]pyndme, or
7-ammo-5-(2 -_ﬁu‘yl)-4,5—d1hydrot}ueno[2,3-c]p_yndme; or
7-amino-5{2-ﬂﬁmyl}4,5-dihydrothieno[2,3-c]§yridine; or

7-amino-5-(1 -benzyi-Z—pytmlyl)—_4,5 sdihj'dmthieno[z,3-c]pyridin__e;_ or

7-amino-5-(1-methyl-2-pyrrolyl)-4,5-dihydrothieno{2,3-c]pyridine; or

7-amino-5-ethyny1—4,5-dihjdrotlﬁeno[Z,S-c]pyridine; or
7-amino-35-propynyi-4,5-dihydrothieno{2,3-c]pyridine; or -
7-arnin<:;-5-(2—ttﬁazolyl)-4,5-dihydrothieno[2,3-c]pyrid_ine; or
7-amino-5-(3,3-dimethylbutynyl)-4,5-dihydrothieno([2,3-c]pyridine; or
7-amino-S-(phenylethynyl)-4,5-dihydrothieno[2,3-c]pyridine; or
7-amino-5-(cyclobutyl)-4,5-dihydrothieno{2,3-c]pyridine; or

7 -amino—S-ethypyl-z-methyI-4,5-dihydr6thieno[2i3-c]pyridine; or

 7-amino-5-ethyl-4,5-dihydrothieno[2,3-clpyridine; or

7-amino-5-propyl-4,5-dihydrothieno{2,3-c]pyridine; or
-arnino-ﬁ-phenyl~6,7—dihydr§thieno[3,2-¢]pyridine; or
| 4-5m_ino-6-ethynyl—6,7-dihydxo&1ieno[3,_2-c]py‘ridine; or
4-amino-6-cyclopropyl-6, 7-d1hydrothleno[3 2-c]pyndme, or
7-amino-4,5-dihydrothieno[2,3-c]pyridine; or

4-amino-6,7-dihydrothieno[3,2-c]pyridine.

14. The use according to any one of claims 10 to 13, wherein the disease is asthma.

\\||\I|\ IR
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15. A method of treating, or reducing the risk of, inflammatory disease in a patient

suffering _ﬁfom, or at risk of, said disease, wherein the method comprises administering to

the patient a compound of formula I

R2
R3 _
R
R! | | S
NH,
wherein:-
R:epresents

(i) phenyl, benzothiazolyl or a six.tlnem_bered heterocyclic aromatic ring containing 1
to3 nitrogen.atoms, which phenyl, benzo ring of the benzathiazolyl 6r heterocyclic
aromatic ring is optionally substituted by alkyl C1 to 6, alkoxy C1 to 6, halogen, hydroxy,-
thicalkyl C! o 6, benzyloxy, or a group Q(CH,),NR'R%; o

(ii) alkyl C1 to 8, cycloalkyl C3 108, a&ﬁyl C2 to 8, piperidyl, phenylalkyl C7 to 14,
which alkyl, cycloalkyl, alkynyl, or piperidy! is Opt;'onally substituted by a group -
(CHz)pNR4R$, the phenylalkyl being '6ptionally .substituted by a group -(CH,_)PNR"RS, alkyl
Clto 6,_'a1koxy C1 to 6, halogen or mtro, or

(iii) a 5 membered heterocyclic aromatic ring containing 1 to 3 heteroatoms selected

from O, N or S, optionally sﬁb_stituted by alkyl C1 to 6, phenylalkyl C7 to 12 or halogen;

- or

"(iv) hydrogen or phenylalkynyl C7 to 12;
Q represents O, NR® or a bond; |

R' represents hydrogen, alkyl C1 to 6, alkoxy C1 to 6, trimethylsily! or halogen;
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R represents hydrogen, alkyl Clto6or phenyl optxonally substltuted by alkyl C1 to 6,

alkoxy C1 to 6, halogen or hydroxy;

R3 represents hydrogen or halogen;

'R*, R® and R® independently represent hydrogen or alkyl C1 to 6,

er -NR*R’ tegether represents piperidyl, pyrrolidinyl or morpholinyl;

p represents an integer 1 to 5; and |

A repfesents a thieno or ber;zo ring;

provided that when A represents a benzo ring and Q represents O, p does not represent 1;

or a pharmaceutically acceptable salt, enantiomer or tautomer thereof.

16. The method of claim 15, wherein the compound is a thienof2,3-c]pyridine or 2

thieno[3,2-clpyridine compound of formula L

17. The method of claim 15 or 16, wherein R represents ethynyl, cyclopropyl, |
fluorophenyl, benzyloxyphenyl, thiomethylphenyl, methyiphenyl, methoxyphenyl,
chlorophenyl, furyl, thienyl, pyridyl, phenylethynyl, amionopropyloxyphenyl,
aminoethylphenyl, aminopropylphenyl, thiazolyl, imidazolyl, methyl,
((dimethylamino)methyl)phenyl, pi'opynyl, butylethynyl, phenylethynyl, benzylpyrrolyl, |
methylpyn‘olyl,_ ethyl, cyclobutyl, hydroxyphenyl or propyl.

18. A method .of treatiﬁg, or reducing fhe risk of, inflammatory disease. m a paﬁent
suffering from, or af risk of, said disease, thereixi the method comprises administering to

the patient a compound, the compound being:- |
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1-amino-3-(2- ﬂuorophenyl)—3 4-d1hydrmsoqu1nohne, or
1-amino-3-phenyl-3,4-dihydroisoquinoline; or

1-amino-3 —(4-(benzyloxy)phenyl)-3,4-dihydroiso§uinoline; or
1-amino-3 -(4-(methylthi6)phehyl)-3,4-dihydroisoquinoline; or
1-amino-3-(4-(methyl)phenyl)-3 ,4-dihydroisoquinoline; or
1-amino-3-(3-(methyl)phenyl)-3 ,4-dihydroisoquinoline; or .

1-amino-3-(4—(met_h_oxy)phenyl)-3,4~dihydroi$oquitioline; or

1-amino-5-methoxy-3-phenyl-3,4-dihydroisoquinoline; or

1-amin6-3-(2-(chloro)phenyl)~3,4—dihydroisoquinoline; or
1-ahﬁno-3-(3—(§h10ro)phenyl)-3,4-dihydrpisoquinoline; or |
1-amino-3-(4-(chloro)pheny!)-3,4-dihydroisoquinoline; or |
l-_amino-S_-chlpro—B-pheny1-3,4-dihydroisoquinoline; or
1-amino-8-chloro-3-phenyi-3,4-dihydroisoquinoline; or
1-amino-3-(4-(fluoro)phenyl)-3,4-dihydroisoquinoline; or
1-amino-3-(3-(ﬂuor;o)phéhyl)-3 »4-dihydroisoquinoline; or
l-aﬂlino-s-ﬂuoro-3-phenyl-3,4-dihydroisoquindline; or
l-amino-8-ﬂuoro-3-pheﬁyl;3,4-dihydroisoquinoline; or
1-amino-6-bromo-3-phenyl-3,4-dihydroisoquinoline; or
1-amino-3 -(2-(methyl_)phenyl)-3,4-dihydroisoquinoline; or
1 eamino-;l-methyl-3-phenyl-3;4-dihydroisoquinoline; or
l-arhino-S-metﬁyl-S_—ph’eﬁyi—B,4-dihydrbisoquinoline; or

1-amino-3-(2-furyl)-3,4-dihydroisoquinoline; or

1-amino-3-(3-furyl)-3,4-dihydroisoquinoline; or

1-amino-3-(2-thienyl)-3,4-dihydroisoquinoline; or
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l-axninoé3-(3-thienyl);3,&ﬁihydmisoqﬁinoline; or
1-amino—8¥chloro-3-(2-ﬁ1ryl)-3,4-dihydroisoquinoline; 6r
1-amino-3-(3—pyridyl)-3,4-dihydroisoquinoline; or
1-amino-3-(4-pyridyl)-3,4-dihydroisoquinoline; or
1-amino-3-cyclopropyl-3,4-dihydroisoquinoline; or
1-amino-3-(2-(dimethylamino)methyl)phenyl-3,4-dihydroisoquinoline; or

1-amino-3-(3-(dimethjrlamind)methyl)phenyl-3,4-dihydroisoquinolihe; or

| 1-amino-3-(2-benzothiazolyl)-3,4-dihydroisoquinoline; or

'1-amino-8-chloro-3-(4-fluorophenyl)-3,4-dihydroiscquinoline; or
14amino—3-(pheny]ethynyl)-3,4~dihydroisoquin01inc; or
1-amino-8-methyl-3-phenyl-3,4-dihydroisoquinoline; or
1-amino-5-fluoro-3-(4-fluorophenyl)-3 ,4-dihydroisoquin§iine; or
1-amino-8-fluoro-3-(4-fluorophenyl)-3,4-dihydroisoquinoline; or
1-amino-5,3-difluoro-3-(4-fluorophenyl)-3,4-dihydroisoquinoline; br
1-amino-6-ﬂuoro-3—(4-ﬂuorophenyl)—3',4-diﬁydroisoquinoline; or
1-amino-?'—ﬂuoro-B-(4-ﬂuorophcnyl)-3,Mihydroisoquinoline; or
1-amino-3-ethynyl-3,4-dihydroisoquinoline; or

1-amino-3-(4-(3-aminopropyloxy)phenyl)-3,4-dihydroisoquinoline; or

| l-amin_o~3-(3—(2-aminoethyl)phenyl)—S,4-dihydroisoquinoline; or

1-amino-3-(4-(2-aminoethyl)pheny!)-3 4-dihydroisoquinoline; or
1-_amino-3—(3-(3-amin0propyl)phenyl)-3,4-dihydroisoqﬁinoline; or |
_ l-amino-3-(2-thiazolyl)-3,4-dihydroisoq_uinoline; or
1-amino-3-(2-imidazolyl)-3,4-dihydroisoquinoline; or |

1-amino-3-(4-piperidyl)-3,4-dihydroisoquinoline; or
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1-amino-3~(4—hydr6xyphenyl)—3,4—dihydroisoquinoline; or
7'—amino-S-phenyl-4,5-dihydrqthi'eno[2,3-c]pyridine; or
7'-amino—5-(3-_pyridyl)-4,5-dihydrothieno[2,3-c]pyﬁdine; or
7-amiho-5myclopropyl—{S-dihydrothieno[2,3-c]pyridine; or
T-amino-S-(B-ﬁxryl)-;l,S-dihydfothieno[2,3-c]pyridine; or

7-amino:5~(2-furyl)-4,5-dihydrothienof2,3-clpyridine; or

- 7-amino-5-(2-thienyl)-4,5-dihydrothieno[2,3-c]pyridine; or

7-amino-5-(l-benzyl-z-pyrrolyl)-4,5-dihydrothieno[2,3-c]pyridine; or

' 7-amin6-5-( 1-methyl-2-pyrrolyl)-4,5-dihydrothieno[2,3-clpyridine; or

7-amino-5-ethynyl-4,5-dihydrothieno[2;3-c]pyridine; or
7-amino-S-propynyl-4;S-dihydroth.ieno[2,3-c]pyridine; or
7-amino-5-(2-thiazolyl)-4,5-dihydrothieno{2,3-c]pyridine; or
7-amino-5-(3 ,3-dimethylbutYnyl)—4,SI-dihydrothieno[2,3-cjpyridine; or
7-;anino-5-(phenylethynyl)-4,S-dihydroﬂlieno[Z,B-c]pyridine; or
7—amino-5-(cyclobﬁtyl)—4,5-dihydrothieno[2,3-c]éyridiﬁe; or
7-amino-S-ethynyLZ-methyM,5-dihydrothieno[Z,B-c]pyridine; or
7-amino-5-ethyl-4,5-dihydrothieno[2,3-c]pyridine; or |
7-amino-5-propyl;4,5-dihydrotlﬁeno[Z_,B-c]pyridine; or
4-amino-6-phenyl-6,7-dihydrothieno[3,2-c]pyridine; 6r
4-am'ino~6—ethynyl-6,7‘dihydrothieno[3,2-c]pyridine; or
4-axnino-6-cy§lopropyl-6,‘.7—iiihydrothieno[3,2-c]pyridine; or

7-amind—4,5-dihydrothieno[2,3-c]pyridine; or

. 4-amino-6,7-dihydrothieno[3,2-cjpyridine;
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or a pharmaceutically acceptable salt, enantiomer or tautomer thereof,

19. The method of any one of claims 15 to 18, wherein the disease is asth&xa.

20. A chemical intermediate for use in producing the compound of any one of claims 1 to
| 4, or 2 pharmaceutically acceptable salt, enantiomer or taufomer thereof, wherein the
intermediate is:- |

3-methoxy-2-methylbenzonitrile; or

3-fluoro-2-methylbenzonitrile; or

2-fluoro-6-methylbenzonitrile; br

3,6—diﬂuoro-2-methylbenzonitrilé; or

4-fluoro-2-methylbenzonitrile; or

3-fluoro-6-methyl-2-trimethylsilylbenzonitrile; or

4-(3-azidopropyloxy)benzaldehyde; or

3-(2-azidoethyl)benzaldehyde; or
3-(3-azidopropyl)benzaldehyde; or
4-(2-azidoethyl)benzaldehyde; or

2-(N, -dimethyl)anxinométhylbenzaldehyde; or

| 3-(N,N—dimethyl)aminométhylbenzaldehyde; or

4—tert-butyldiphcnjlsilyloxybcnzaldehyde; or
2-cyano-3-methyl-5-trimethylsilylthiophene; or -
3-cyano-2-methyl—5-tdmethylsilyltlﬁophene; or

| S-(trimethylsilyl)thiazo}e—Z-carboxaldeliy'cvie; or

1-alnino-3-(4-(3-azidopropyloxy)phenyl)-S,4~dihydroisoquinoline; or
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1-amino-3 -(3-(2-azldoethy1))phenyl-3 4-d1hydroxsoqumohne or

1-amino-3-(4-(2-aminoethyl)phenyl)-3 ,4-d1hydrq|soqu1nollne; or
1-amine-3-(3-(3-azidopropyl)phenyl)-3,4-dihydroisoquinoline; or

4-m¢thylthio-6,7-dihydrothieno[3 ,2-c_]py1‘idine.

2L A _chemical intmediate for use in producing the compound of any one of claims 1 to.
4,0ra phannaceutiéally acceptable salt, 'enantibmer or tautomer thereof, wherein the
intermediate is of formula I as in claim 1, or 2 pharmaceutically acceptable salf, enantiomer
- or tautémer, thereof, with the exception that R represents trimethylsilylethynyl.

10 | . | .
22. A process for thé preparation of the compouﬁd ofclaimlor2,ora pharmaceutically
acceptable salt, enantiomer or tautomer thereof, which process comprises:
(a) hydrolysis and/or deprotection of a compound' of formulallora profected derivative
thereof, or hydrolysis and/or deprotection of a pharmaceutically acceptable salt, enantiomer

15 or tautomer of a com_pbund of formula II or said protected derivative, wherein formula II is

R2

AR, R', R? and R3 being as defined in claim 1, P representing a protecting group and M

representing an alkaline metal; or
(b) de_protection.of a compound of formula Illa or IIIb or of a pharmaceutically acceptable

20 salt,- enantiomer or tautomer thereof
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5 wherem R, R' and R? are as defined claim 1 and P represents a protecting group; or
(c) treating a compound of formulaIVora pharmaceutxcally acceptable salt, enantiomer
or tautomer thereof with ammonia, wherein formula IV is

R2?

‘10 wherein A, R, R" R? and R3 dre as defined claim 1 and L is a leaving group; or |

- (d) preparation of a compound of formula I in which R represents ethynyl, or of a
pharmaceutically acceptable salt, enantiomer or tautomer of such a compound, by

hydrolysis of a corresponding compound in which R represents trimefhylsilylethynyl; or
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{e) reactionofa compound of formula V or a pharmaceutically acceptable salt,

enantiomer or tautomer thereof, wherein formula V is

R?

wherein A, Rl, R?and R3 are as defined claim 1 and M represents an alkaline metal,
with a compound of formula VIora phannaceutically acceptable sél‘t, enantiomer or

tautomer thereof, wherein formula V1 is

_R\” .
NH

wherein R is as defined claim 1; or
| (f) preparation of a compound or a pharmaceutically acceptable salt, enantiomer or
tautomer thereoﬂ wherein the compound is of formula I in which R represénts élkyl Clto

8 substituted by a group -(CH,),,NR“R5 and one or both of R*and R represents alkyl Ct td

- 6, by alkylating a corresponding compound in which one or more of R* and R’ represents

15

hydrogen; or

® p'reparatioﬁ ofa coxﬁpouqd ora phénnaceut_ically acceptable salt, enantiomer or
tautomer thereof , wherein the t_:ompoimd is of formula I in which R represents phenyl or a
six membered heterocyclic aromé.tic ring, the phenyl or heterocyclic arométic ring being

substituted by a group -Q(CHz)pNR 5 and one or both of R* and R® represents alkyl C1 to
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6, by alkylating a corresponding compound in ﬁhich one or more of R and R’ represents
hydrogen; or |

(b) depll'otecti'on.of a compomid of formula ], ora pharmaceutically acceptable salt,
enanﬁomer or tautomef thereof, in which one or both nitrogen atoms and/or another atom
is protected; or |

(i) preparafioh of a compound or a pharmaceutically a_cceptable salf, enantiomer or

tautomer thereof, wherein the compound is of formula I in which R represents phenyl or a

- six membered héterocyclic- aromatic ring substituted by a group -Q(CH,),NH,, by

| reduction of the corresponding azide; or

)] prepération of a compound or a pharmaceutically acceptable salt, enantiomer or

tautomer thereof, wherein the compound is of formula I in which R represents piperidyl, by

reduction of a borresponding compound in which R represents pyridyl.



