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AM NO SOQUI NOLI NES AND AM NOTHI ENCPYRI DI NE DRRI VATI VES AND THEI R USE AS -
ANTI | NFLAMVATORY ACGENTS. - The present invention relates to novel
conpounds which are ami nopyridine derivatives. The invention al so
concerns rel at MIAGRVQUINALTRES ANDCANINOTREENCPYRIDINE DERQVATIVESLANDNTHEIR! USE AS
conpounds, CONMMNTIINFLAMMATORYOAGENTS, t hem and their use as pharnaceuticals.

‘There are - al so provided chem cal internediates useful for the

production of the conpounds. US-A-4 127720 di scl oses

1- ami no- 3, 4- di Mhepedssmicjnventionrelates to noneel conpowmidsgrifich anglaminopyridine derivatives.
R2 |1 10 ~ ~~ N2 wherein R
represents hydrpgemventibk ¥lso Condetnsirelated sspedty includingproessses for therose ftiorpd it

C1 to 6, alkoxy O to 6 or halogen; and R represents hydrogen,

alkyl G 10,6 Qb WBSHRSEohpisiions containikd #1é 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

10

NH,

wherein R represents hydrogen, alkyl C1 to 6, or phenyl; R1 represents hydrogen, alkyl C1

to 6, alkoxy Cl to .6 or halogen; and R2 represents hydrogen, alkyl C1 to 6.or-unsubstituted
phenyl.

15 | |
US-A-4127720 discloses the use of these compounds as starting materials for the synthesis .
of other compounds. There is no disclosuré §f pharmaceutical hse. : Speciﬁcally mentioned
compﬁunds are: 1-amino-3,4-dihydro-7-methoxyisoquinoline, 1—arr_1ino—3,4—dihydro—

| 6-methoxyisoquinoline and (:l:)fl-amino-4—ethyl—3_;4;dihydroisoqﬁinoline.

20



US- A-4127720 discloses the use of these conpounds as starting naterials for
t he synt.hesi sWOI38973t ot her conpounds. There is no di scl osur e PET/SE97/00589

" pharmaceutical use. Specifically nmentioned '~ compounds are:

| - am no- 3, 4- di hydr o- 7- net hoxyi soqui nol i ne, | 2am no- 3, 4-di hydro- _ : :
6- met hoxyi soqui nol i ne and ()-1-am no-4-ethyl -3, 4-di hydr oi soqui nol i ne. 20

WO 97/ 38977 L o T '

PCTI SE97/ 00S89“Synthesis and antihypertensive activity of 1-amino-3,4-dihydroisoquino&nes”, G D Diana
"Synt hesis and anti hypertensive activity of : '

| - am no- 3, 4- di NeROhaa! i ' Raby A m, vol
20, No 3, Mar Cﬁb’%g%@é&p%hgﬁg'@ %5%%%%2 g?’t a#ﬁeﬁtz dlé}%ﬁg%‘?ghgdi de

~salt of |-amng-3, 4-di hydr qi | Nl S _antifypertepnsive activity.
3w 05/ 11251 B aersesel o E AR B SR B e B S AR st shase
(NGCS) I nhibitor. "Synt hesis of heterocyclic conbinations
using nitrile salts. Xll. |-am no-3, 4- di hydr oi soqui nol i ne '
derivatives™, V Gonez-Parra et al, An. Quim, vol 70, No 12, 1974, 10 pp
980 to 985 di sWQHEH 123 hdisaleses adetahydreispguinelinecdsi anstribeoxideasynttmse (NOShi ch
the am no group-is substituted. "Bi schi er - Napi er al ski
reaction of N( thhdbitbrnet hoxyphenyl et hyl )urea”, T Yamazaki et at,

“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

R2

wherein:-

2 Rrepresents -



Yakugaku Zasajgbe78897782, 1962, pp 352 to 355 discl oses PCT/SE97/00589

1- ani no- 6; 7- di net hoxy- 3, 4- |s di hydroi soqui nol i ne. According to
the invention, there is provided a conpound gf fornula | :
[err] : wherein:- 20 R repr esents WO 97/ 38977

PCT/ SE97/ 00589

(i) phenyl, benzot.hiazoly c_ar ticr

contai ni ng | H] § ! 1’?%88‘2“%323)‘ PE@&\‘}% Ré}gﬁgnﬁ@f%%fé%érgw&n&co ﬁguncl
benzot hi azol yl or het erocycl | omatic r ptionally -
substituted byto: Rijfogen aqogxssw &Pw&w@% §g #&H%B’é'l@ }33 9y heterocyclic
thloalkyl d to 6, benzyloxy, or agrog %é:Herr NR[err]Rlerr]; or 5
(ii) alkyl O wondticainglisaptignallysubssinged by rlky) Clap 6t gkexy 61 tebi hglbgen. hydroxy,
phenyl al kyl C7 to 14, whi ch al kyl, cycloal kyl, al kynyl, or piperidyl
is optionally Mkylt@tmcﬁ fenzylexypupa group -Q(CHg;NR"Ri Yarerr] NR[ err]Rerr],

t he phenyl al kyl being optionally substituted by a group

-(CH err]) [grr] NRGe bR tols, cdlibatkyl C3 to 8, alkynyl C2 to 8, piperidyl, phenylalky! C7 to 14,

which alkyl, cycloalkyl, alkynyl, or piperidyl is optionally substituted 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
10 from O, N or S, optionally substituted By alky! C1 to 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;
s 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;
20  prepresents 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;



Cl to 6, alkoxy Cl to 6, halogen or nitro; or (ii1) a 5 nmenbered
het et ocycl i 8“%¥mc ring containing 1 to 3 heteroatons sel 9700589 r om
0, Nor S, optionally substituted by alkyl Cl1 to 6, phenylalkyl C7 to 14 or
hal ogen; - or ... (iv) hydrogen é&r phenyl al kynyl C7 to 14; :
Qrepresents 0, NR[err] or a bond; Rl err] represents hydrogen, alkyl
C to 6, alkoxy Cl to 6, trinethylsilyl or halogen; 15 R[err] represents
hydrogen, al kyl gbvided thaswhehenrepraspnts arbehiyringkotipouadsbfymalik Y in which® 6.

al koxy C1 to 6, hal ogen or hydroxy; R represents hydrogen or hal ogen;
R[err],_R[err%pg[% 'Rk?r ?@‘g@ tly,.represent hydrogen or .alkyl C to
6, or - g%}t'f é?#fd’ mgﬁ%r%é’uhé@@n s 'R ﬁﬁ%}'ﬁf?gﬁwﬂsﬂi(ﬁ & or
mor pholinyl; 20 p represents an integer 1 to 5; and A represents a
t hi eno or be I RY; i“de MS'A .esepts a benzo rin
and Q represgﬁ?osﬂot?gf)o ggglgalﬁg{f#;g} §%‘£ﬁéﬁ Ber a{kg'?ég?%ﬁgf HRRvs Ith?ng
accept abl e salt, 3ena‘nti oner or tautoner thereof; - WO 97/ 38977

PCT/ SE97/ 005 ' _ ' 4

rovi ded tha?ﬂl\ﬁn%nre)&rersgm?gg%rﬁgesngrebeéﬁl?ge?'i ng, conpounds of formula | in

p p g np

whi ch R represents hydrogen, alkyl Cl to 6 or phenyl, R represents:
hydr ogen, sl kyl Cl to 6, _ _ _

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, or a
10 pharmaceutically acceptable salt, enantiomer or tautomer thereof, for use asa

| pharmaceutical, provided that the hydroiodide salt of the compound of formula I in which
A represents a benzo ring ;md each of R, Rl, R2 , and R3 represents hydrogen, for use as a

phannaceuticé.l is excluded.

15 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
20  of, inflammatory 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.



7 al koxywielo7ake76 or hal ogen, R represents hydrogen, al kylpcFisgofodss®r

unsubstituted phenyl 3 and R represents hydrogen are

excl uded. 5 The invention further ﬁ;ldes a process for the
preparation of these conpounds or - pharfaceutically acceptable salts,
enanti oners or tautoners thereof. According to the invention, there
I's also provided a conpound of forrmula I, or a 10 pharmaceutically

acceptabl e salt, enantionmer or tautomer thereof, for use as a
pharmaceutical, provided that the hydr oi odi de salt of the compound of .
formula | in whieférably, whemArrepresenint thienayang tecomponndiscrthieng 2,Re]mridinejor 3’
Rlerr] and R represents hydrogen, for use as a pharmaceutical is

excl uded. 1 thiend®)2 edpyridinecsmpfunti o formudali on provi des the use of a
conmpound of forrmula I or a pharmaceutical |y acceptable salt,

enantioner or tautoner thereof, in the manufacture of a - . medi canent
for the treatnent or prophyl axis of inflammatory di sease. According

the risk 20 Brond ARpeimir R ubidl £ AR efbuly ?@#ﬂﬁréwl" DubSghentees
{'thpSI ont a Si,%SSéﬁﬁh%r“c?éh%iam%gmlwpgxeﬁz‘?ﬁ@s,d‘*pﬁm”z&% 1) poeBoibinidee
sql t, enanti Omz-rthl(;;nehayl& ?nn:tﬁylége%ryle(oefg, 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, |
10 amiohopropyloxyphenyl (eg, 4-(3-aminopropyloxy)phenyl), aminoethylphenyl (eg,
3-(2-aminoethyl)phenyl or 4-(2-aminoethyl)phenyl), aminopropylphenyl (eg,
'3—(3-aminopropyl)phenyl), thiazolyl (eg, 2-thiazolyl), imidazolyl {eg, Z;hnidazdlyl),
mcthyl, ((dimethylamino)methyljphenyl (eg, 2- or 3-((dimethylz;xnino)methyl)phenyl),
propynyl (eg, 1-propynyl), butylethynyl (eg, tert-butylethynyl), phenylethynyl,
15. 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:

20 (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



WO 97/ 38977 _ . .

PCT/ SE97/ D0¥Q97/38977 - PCT/SED7/00589
Preferably, when A represents a thieno ring the conpound is a

thleno[2 3-c]pyridine or a t hi eno[ 3, 26c¢] pyri di ne conpound of fornula
l. 5 In one embodiment, R represents 2-benzot hiazolyl, ethynyl,

cycl opropyl, fluorophenyl - (eg, ' 2-, 3- or 4-fluorophenyl),
benzyloxyphenyl (eg, 4-benRgl oxyphenyl), thionethyl phenyl (eg,

4-thiomet hyl), methgdphenyll (eg, 2-, 3- or 4-nethyl phenyl), nethoxyphenyl
(eaq, 4- met hoxyyghenyl chIE{ophenyI (eg, 2-, 3- or 4-chlorophenyl),

furyl (eg, 2- or 3-fa \ hienyl (eg, 2- or 3-thienyl), pyridyl
(eg, 3- or.4-pyRiey et hynyl, 10 am onppr opyl oxyphenyl (eg,

4- (3- am nopr opyl oxy)pher :

3-(2-am noet hyl ) phenyl or

ethylphenyl (eqg,

(2-am noet hyl ) phenyl ), am nopropyl phenyl (eg,
3-(3-am nopropyl ) phenyl), Lazolyl (eg, 2-thiazolyl), imdazolyl (eg,
2-imdazolyl), met hy S ((di net hyl am no) net hyl ) phenyl (eg, -2- or
3- ((di net hyl am no) net hyl ) phenyl ), propynyl (eg, I-propynyl),
but yl et hynyl A{ @IR" tfe¥ drrd ué: By defined abbwe) Plrepreyenting a ptétecthif sl iid M V!
(eg, 1-benzyl-2-pyrrolyl), nmethylpyrrolyl (eg, 1-nethyl-2-pyrrolyl), ethyl,
cycl obut yi , hydr oxyphenyl (eg, 4-hydroxyphenyl) or propyl. The
process nent repmesentparcalkalane mefal; 9f epar at i on of conpounds of the invention,
or pharmaceutically acceptable salts, enantioners or tautoners
t her eof conpr(b} deprotection of 2 compound of formula 111a or ITIb or of 2 pharmaceutically acceptable

s salt, enantiomer or tautomer thereof

liia

b

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

or taﬁtomer thereof with ammonia, wherein formula IV is



20 (a) hydr ol ywee3aeg/ or deprotection of a.compound of fornul aPCI/SES7/00589 -

prot'éct ed*derivative t hereof, or hydrolysis and/or deprotection of a
pharmaceutical |y acceptable salt, enantioner 5 or tautoner of a
conpound of fornula Il or said protected derivative, wherein formula Il is
WD 97/ 38977 : L . - _
PCT/ SE97/ 00589 . 2 _ : 6 '
[err] A, Fg R[erﬁ;]'R[err] and Rl err] being as defined above,
representing a protec Rng grqup and M representing an al kaline netal;
nd of formula Illa or Illb or of a

or (b) deprotecti
phar maceutical |y goce

[err]

10

15

salt, enanti omer Oﬁl t aut oner t her eof

wherein A, R, RI. R*and R3 are as defined above and L is a leaving group; or

(d) preparation of a compound of formula I in which R represents ethynyl, or of a
pharinaceutically acceptable salt, enantiomer or tautomer of such a compound, by
hydrolysis of a corresponding compound in which R represents trimethylsilylethynyl; or

(e) reaction of a compound of formula 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

P



10 wherein R RLgrr] and Rlerr] are a_s-defiﬂe_d above and P represents a
protecti g g8y - (c) treating a conpound of fornula 190589

pharmaceutically acceptabl e salt, enantiomer or tautoner thereof with
anmoni a, wherein formula IVis W 97/88977

PCT/ SE97/ 00589 7

[err] : V\/nerel n A R R[err] R[err] and R are as defined above

and Lis al ezﬁt)u prepgratiop of ercompountl o 2 pharpaceuticeily adceptablensahpemdniémépsiul a
in which R represents ethynyl, or of a 5 pharmaceutically acceptable

s al't, enanti onsnorfér thérebf) Wheredi th?bLbblm;muﬁd’ ISR Emulay in which® Q‘ép%ééﬁtssall@l 63} to
corr espond| ng conpound in which R represents trinethylsilylethynyl;
8 substituted by a group -(CHz)pNR4R and one or both of R* and R® represents alky! Clto
6, by alkylating a correspondxng compound in which one or more of R* and R’ represents
5 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 a group -Q(CI-I.Z),,NR";R5 ahd one or both of R* and R® represents alkyl C1 to
"1 6,by alkylatihg a corresponding compound in which one or more of R* and R® represents
hydrogen; 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.
15 (i) pfeparation of a compound or a pharinac'cutically acceptable salt, enantiomer or
'_ tautomer thereof wherem the compound is of formula I in which R represents phenyl ora
six membered heterocychc aromatic ring substituted by a group -Q(CH,),NH,, by
* reduction of the correspondmg azide; or
(i) preparation of a compo_uxid ora phaxméceutically acceptable salt, enantiomer or
20 - tautomer thefeof, wherein the compound. is of formula I 1n which R represents pipeﬁdyl, by

reduction of a corréspondirig compound in which R represents pyridyl.



(e) reactlon gj ound of forrrul aVvor.a phar maceuti cal | y ancesisrobsss
or S e

salt; r tautoner thereof, wherein formula Vis
[err] . . wherein A, Rlerr] R[er,r] émd R err] are as defined
above and Mrepresents an al kaline netal, with a conpound of fornula

VI or a pharnmaceutically acceptable salt, enantlorrer or : t aut onmer
t hereof, wherein formula VI is

[err] 15 whiaRipeesi(a)s thedvgeilysivHersmigy be pefformed by m%@?’/@h@p}\m in the art. For
PCT/ SE97/ 00589

(f) preparati onexafmpie, chegsmpaind of forpnlaThmay beitisated yvitkagueeusiscid, e 8) thute

enant.i onmer or taut oner thereof, wherein the conpound is of fornula I

in which R reprﬁﬁﬁ SéHlordd 4cid. @lialine metals M RclidbiitHitm] magriwgiuem, godium and potassium.
-(CHerr])[err]NRlerr]Rlerr] and one or both of Rerr] and Rerr]
represents alkyl Cl to 6, by alkylating a correspondi ng conpound in
which one or nore of Rlerr] and Rl err] represents 5 hydrogen; or

s ' In processes (a) and (b), suitable 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.
10 using zinc in acetic acid. fmther 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
15 solvent, e.g. methanol, ethanol or propanol at a temperaﬁxré between room teﬁlperamre and
the boiling temperature of the solvent for é 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 .
20 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.



(9) prepar ath%fsa‘ﬁl conpound or a.phar maceut i cal | y accept abI C?%HF I
0 !

enantioner o taut oner thereof, wherein the conpound is

in which R represents phenyl or a Si X nmbered heterocyclic aromati c
ring, the phenyl or heterocyclic aromatic ri bei ng substituted by a
group - Q(Cl-l[err])[err]NR[err]R[err] and one or both of Rerr] and R[err]
represents al k I Clto ,. by alkylating a correspondi ng co oUnd I n
“whi ch one or @P»éh? ]‘YWS‘R["@H pref ?‘é‘b‘b’&ém‘i out in the\prgsengeof base, in a polar
(h) deprotection of a-conpound of forrmula I, or a pharmaceutically _
acceptabl e salpmtxcs_olventetypmllxnmapcmmﬁuprternﬂhelmaof, in which one or both
nitrogen atons and/or another atom I's protected; or 15 (i)
preparation of a conmpound or a pharnmaceutically acceptable salt, enantioner
or y tautomer thereof, wherein the conpound is of formula I in which R -

' t heg W

;5825?5& %dpby i’lrcg’;r ou ) er(Q,f'yf[terr [erT f‘(‘)Iij'f’ i fg¥ﬁkéwaﬁ’r8ﬂwléo%ﬁgfattl
correspondi ng azi ation o n
phar mageut i cglwg@%%%?%lngmpﬁi‘&m %gu?npﬁ %&”F‘ﬁ@ll%%gh itis

wherein the conmpound is of forrrula I, n I'ch R represents piperidyl, by
reduction of cnotEquErsdInaeri: GATesencRof ald F@EB?R%I“WM? a polar
WD 97/ 38977

PCT/ SE97/ 0058 %dditive such as hexamethylphosphonc tnamlde (HIMPA)or 1 3-d1methyl-3 4,5%-tetrahydro-
- I'n process (a), the hydrolysis step may be perforned by nethods well known

in the art. FQ(1H)-p ynmmvtﬁso hiwmmmmﬂlpﬁdpyimmh,a)mway be treated
wi t h agueous aci d, e. g dilute
to  Inprocesses (f) and (g), the aidyl’atioxi_reéctioﬁ may be performed by processes well known in
the art. For exampie, the amine may be reacted with an aﬂcyl halide, wpecially the bromide

or iodide.

In process (h), protecting groups for amines are described in process (a) above. Alcohol
15 - groups may be pfotected, for example; by treatment with an énol éther e.g. dihyd:opyran, e
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 |

20 trimethylsilyl protecting group, which group may typlcally be removed by treatment with

- tetra-n—butylammomum ﬂuonde



hydrochl oric @?ﬁ gfkal ine netal s-Minclude |ithium magnesi upcrfsadybisssnnd
pot assi um’ Fn processes (a) and (b), suitable protecti-ng groups P

i ncl ude al kyl, aral kyl, acyl, acyl .sulqhonyl, aryl sul phonyl and
trialkylsilyl. W prefer that P represents tri‘al kylsilyl especially _
trinethylsilyl. Wien P represents trialkylsilyl, the protecting group may

‘be renoved by hydrol ysi,s £.9. wth tetrg-n-butyl ammnium f] uor.i de :
Wen P represen® §“§F%’ %ﬁréﬁwp,nw? periorme z?é'ﬂeagﬁ?”ﬁ %“(ﬁb cgwpe. The

sul-phonyl, the protecting group nmay be renoved gg reduction e.g. 10 using
y

zinc in acetic cavespongingtazide dgavatives may s preparsd by pracesses analogonsito dfose hesasdefor
protecting _ groups nmay be found by reference to the standard text '
"Protecting graqh@prepiraivyoféompound of fymidiesi s”, 2nd Edition (1991) by

G eene and Wits. In.process (c), the reaction rmay be perfornmed by
conbining the reactants in a polar protic 15 solvent, e.g. nethanol,

et hanol or propanol at a tenperature between room tenperature and the

boi l i ng tenper IL.E e r ' h W OF unti |
reaction is° % gg%g%@tépge égéec\ﬁ{égg?%rﬁ,o Pg?%éﬁegfol%e‘l} 2 s’ %3&1%58%3{“%&? t hat
t he reaction be perforped i e. .. resence af, an niumsalt e.qg.
anmoni um i odi d&on dne gf&gwaﬁvq ﬂY%PS?‘B’@&%ﬂHﬁny@am obt ai ned by
reference to Gonmez-Parra et al. (1974) An. Quim 70, 980-985. Suitable
| eaving 20 groups L include thioalkyl, sulphenic acid, trifluorocarbon
sul phoni ¢ acid,. halide, alkyl and aryl al cohols and tosyl groups;
ot hers ar e r eciSaits of confsbunds efformula i nayGedoinsdd by reacting/the frée base or a 64l 85)
3rd Edition, MG awH Il on page 315 and are well known in the art.
: enantiomer, tautomer or protected derivative thereof, with one or more equivalents of the
10 appropriate acid. The reaction may be carried out in a solvent or medium in which the salt is
insoluble or in a solvent in which the salt is soluble, e.g. water, dioxane, ethanol,
tetrahydrofuran or d_iethyl 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.
15
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,

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

V1I in an inert solvent for up to 4 hours. We have found that the temperature and duration of



WD 97/ 38977 : : '

PCT/ SE97/ 0053 3738977 I n process (d), the hydrolysis wll pF&F@PW%e
carried out in the presence of base, in a pojar - protic solvent, '
typically over a period of up to 120 hours. 12 In process (e), the
reacti on may .be perfornmed in an inert solvent, for exanple THF, at low 5
tenperature, typically between -78 [err] C and roomtenperature. It is
preferred, al tthetrgetion wilkdepend greatlit on thgmatuesiof nrotepting group P hnd incsaadel cases, the
the presence of at. | east one equival ent of a polar additive such as

hexanet hyl phogpdotioh mayrproceed betfudhiP/98°Cand rdbndltermatekanire ith, 1RtlS of 13 eatiis being
2(1H) - pyri m done (al so known as di net hyl propyl. eneurea, DWPU). 10 "In

! | | | _
processes (f) ol all.t TRe RUbtOnIhAYHe é&aeﬁat@omwepgm&&ém%égygseed, by

processes wel|l known in the art. For exanpl e, m ne

reacted with W)ﬁgmmigm 's%héé’ot{agﬁ.br'om de - or i odide.
- pr ot |

I n process (h), cting groups tor amnes are described in process (a)
above. Al cohol 15 groups nay be protected, for exanple, by treatnment with
an enol etHer e.g. dihydropyran, _ whi ch protecting group is renovabl e
by subsequent treatment with dilute acid. Qther- protecting groups .
and further ddtosmposnds ofsfopnuladdl may be prepared by veactipn ehgompoundsioffotula V and VI
reference to the standard text "Protecting groups in Organic Synthesis",

2nd Edition (Hmsugver, compoimds@f fammiaVll mityt not be\ésofabixf & ring clusateafisy fak€placeto
reactive positions of heterocycles with a 20 trinmethylsilyl protecting

group, which grsiiRe Aeympyidef fosmdleIdirgoywd by treatnment with

10 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 forrﬁula IV may be prépared by methods genefally kﬁown, for example b&
.reference to Lora-Tamayo et al. (1966) Tetrahedron 8 (Suppl.), 305-312; Gittos ez al. (1976)
15 J. 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 férmatioﬁ of an iminoester deriva.tive of formula IV by treatment of
' the corresponding cyclic amide with Meerwein reagent (triethyloxonium tetrafluoroborate).
“These isothiocyanate and iminoester precursors may be readily pr:péred by methods also |

20  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



tetra-n-buty fluoride. - MO 97/ 38977 ISEY” 9
PCT/ SE97/ 005@8’%}9&9‘1{“ In process (i), the reduction may be per orne

treatment with tin(ll) chloride. The gérespondlng azi de derlvatlves
may be prepared by processes anal ogous to thode used for - t he
preparation of conpound of forrmula I. 5 In process (j), the reduction
reacti on may be perforned by_gydrogenating the - correspondi ng pyridyl
derivative over platinum oxiye or Pd/C. Sal ts of conpounds of

formula | may be fornmBd by rpacting the free base or a salt, )

enanti oner, tautoner o) Rerivative thereof, with one or nore
equivalents of th ) gppfoprifate acid. The reaction may be carried out in
a solvent or nediﬁnl e,salt is indltubl e or in a solvent in
which the salt is sol ubte] s at er, di oxane, ethanol

tetrahydrofuran or dlethyl enher or a mxture of solvents, which nmay be

renoved i n vacuo or by freeze drying. The reaction may be a

nmet at heti cal process or nﬁy be carried out on an i on exchange
resin.. 15 Cbnpounds of formula Il may be prepared by cyclising a
conmpound of forrmula VI [err]

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

with an alkylating agent such as an alkyl t'osylate, methoéulphate, mesylate, fluorosulphonate,
s orhalide, especiaily 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. Methyl
iodide as the alkylating agent in acetone is particularly sﬁitable. Generally, equih;olar toa
~ large excess of the alkylating agent will be used, an amount depending inter alia on the
10  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
15 formula IX |
R3 Re
R A
N

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



wherein A, @‘Q& Rlerr], Rlerr] Mand P-are as defined above. 20
The cycl i sat\'ver? P82t on will general Iy be performed by war ni Agl/eRY/00589
conpound of fornmula - VIl in an inert solvent for up to 4 hours. W
have found that the tenperature and durati od4of WO 97/ 38977

PCT/ SE97/ 00589 S . 12 -

the reaction wll depend greatly on the nat-ure of protectlng group P and in-

sone cases, the This reactioacudydre peafprpedousingicdnditions analggjue to hosededcribsd or the
tenperature with little or no heating being required at all. The

reaction rmay bheftasdlegnnt@hpoliids xﬁwpabe:rmmroatemeg 9vaymaﬁ1dﬁ%&’ ghovay

performng the reaction in the presence of aC| rrpounds of

However . compoundeiouna) SRRl S ehdy e AROHY 5 Y cololhd St 68 ﬁ@ymy
take place to . producerp‘,}I conmpound of fornul a II d| rectly:

Conmpounds of fornula I1l1a o1 1lb may be prepared by processes analogous to
t hose - ' ' :

s wherein A,R,R", R? and R3 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 bé

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
15 formula X1 |
R? :
| Xi
RTINS
wherein R’ represénts a]kyl-or trialkylsilyl. Compounds of formula V in which M represents

a metal other than Li may be prepared By analogous methods.



descri bed ab he preparation of. conpounds of for mil a | . PCT, 589
Yoouier ok

Conpounds of a |V may be prepared by nethods generally known

exanpl e by reference to Lora-Tamayo et al. (1966) Tetrahedron 8 -
(Suppl.), 305-312; Gttos et al. (1976) 15 13. Cchem Soc. Perkin Trans. 1,

'33-38 and Diana et al. (1977) J. Med. Chem 3, 449451. - These met hods .

include the formation of thioal kyl derivatives of formula IV by cyclisation

of _ an i sothiocyanate and the formation of an i m noester derivative of

formula IV by treatnent of the corresponding cyclic am de with

Meer wei n r eageThis rdatti6h Midly 0% peiformedeah an identasobient, férekample THF, W Retemperature,
i sot hi ocyanate and i m noester precursors may be readily prepared by nethods

also 20 di Sﬁé@%gg%'bﬂow%ecpapers, or in references therein, or by
0

convent i onal nownper se. . Alternatively, conmpounds of
formula IV in which L represents thioal kyl nmay be prepared by
treatnent of a conpound of fornula VIII WO 97/ 38977

PCT/ SE97/ 00589 - : . . ' : . 13
[err] s The compounds of formula V in which M represents 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 | Xl
1o wherein R is as defined above,

with ammonia under standard conditions well known in the art.

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

15 with a compound of formula XIII
P—NH, . Xilt

wherein P is as deﬁnéd above

or a compound of formula XIV
P,N—M X

- 20 wheremPand M are as defined above.



wherein A, Rw 5.}7 Rlerr] and R are as deffned above, Wﬂs’
~al kyl ati ng agent 'such as an al kyl tosylate, nethosul phate, ne ,
fluorosui phonate, 5 or halide, especially _an alkyl iodide. Suitable

sol vent for the alkylation reaction i ncl ude 16 ethers, preferably

di ethyl ether, tetrahydrofuran, dioxane, |ower ketones, e.g. acetone or 2-
but anone, hal ohydrocarbons e. g. dichloronethane and Iomer al kanol s, e.g.
net hanol . Met Mg reaction of aempound of fsmulaXl sdthacempound of fanmulaofBI imay be
particularly suitable. Generally, equinolar to a | ar ge excess of the

al kyl ati ng ageeatfommedbyrembieny thernwe meactintstin agoltir peoticsbiventadt aaerﬁ?brﬁ bekeen
reactivity of. the conmpound of fornula VII1 and the solubility of reactants

in the sol venigom temé,e%iwe%&qne bmﬁlgqhﬂéﬁﬁwafmea&wﬁw%aﬁ% it QY

at. tenperatures randi ng from anbi ent l'ux, or 1n an approprlate
seal ed vessel at higher tenperature. . Cbnpounds of formula VIIl may
- be prepared by ring closure a correspondi ng conpound of 15 formula IX

err wher ei and err] are as_defined
gbov]e 5 %@76 ompounﬂ;? fon]nula% with a comp%umd o}' formula XIV may be
PCT/ SE97/ 00589
performed by combining the two reactants in an aprotlc solvent e.g. THP at low tcmperature,

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

10 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 group in an intermediate compoﬁnd using a protecting group as described in
process (f) above.
15
The following chémical intermediates are useful for producing compounds of the
_ _invention, or pharmaceuticélly acceptable salts, enantiomers or tautomers thereof:-
3-methoxy-2-methylbenzonitrile; or o
3—ﬂuoro-2-methylbeﬁzonitrile; or
0 2-ﬂ_uoro-6-methylbenzoniu'ile; or
3,6;&iﬂUOro-2-mcthylbenzdnitrile; or |
4-ﬂuoro—2-methy1benzomtnle, or
3- ﬂuoro—ﬁ-methyl Z-mmethylsﬂylbenzomtnle, or

4-(3-azidopropyloxy)benzaldehyde; or -



14 gﬂﬁs{,ﬁaction may be perforned usi ng conditions 'm@mgc;

those describ or the phenyl anal ogue conpounds in the paper Gttos
et al. (1976) nentioned above. Comfgunds of formula VIII' may al so
be prepared froma conpound of formula X S : - [err]

5 wherein AA R. Rerr], Rerr] and R err] are as defined above, . " by
treatnment with P%;;é!]@serr] or, Lawesson's reagent. . Condi tions for -
this reaction, 34 etayDhengaldghyds; 98t i ve sul phur contai ni ng reagents nay
be obtained by reference to the paper Smth et al (1994) J. Og.
Chem , 59, 34833%4zidofdpyl)benzaldehpde;oonpounds of fornula 1V are either
known or nmay be prepared by known nethods. Conmpounds of fornula V .

in which Mr epnqz@gﬁ&eﬂqypamahﬁhw@mr ed by treatment of the o
correspondi ng conpound of fermula V in which Mrepresents hydrogen with a
conpound of 15 \fiQIdiMEMylhminomethylbenzaldehyde; or .~ [ €rr]
5 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
|o- 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.
is
The compounds of formula I may exist in enantiomeric forms. Therefore, all mﬁﬁomers; |
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 racemzc rﬁixture of the
compounds using conventional teclm_iques,. e.g. fractional crystallisation, or H_PLC.
20 Alternatively the individual enantiomers may be made by reaction of the appropriate optically

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



wherein R7 &Ry s al kyl -or trialkylsilyl. Conpounds of fo

whi ch M represeﬁé a netal other than Li nmay be prepareﬁ@%ﬁf@gous
met hods. _ WO 97/'38977 :

PCT/ SE97/ 00589 = | ' 18

This reaction may be perforrred in an inert solvent, for exanpl e THF, at | ow
t enperat ure, : typically bel ow - 50 [err]C. 5 The conpounds of

fornul a V i n Gbhmpbundsrof foresdslsThL Y, Vg¥h VAL 18, DX ahd Klifendrotierjntesmediates
prepared by. conventional nethods known per se. Compounds of fornul a

VI may be pr emyaﬁolamst Ineaamwmexﬁffoﬁnsmmﬁagn& as%da@pﬁuﬁ@ efahtiomers,
[err] [err] 10 wherein Ris as defined

above, ORI} eﬁ.‘&g@&,ﬁf,@,gg@rd conditions well known in the art.
A protected derl vatlve of a conpound of formula VI is obtained by treatnent
of a conmpound - .of formula XlIlI, as defined above, 15 wth a conpound
of formula XI1I : _

s 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. '

10°  Compounds of formula Illa or OIb may also exist in an alternative tautomeric form Illa’ or _

- Ib’ respectively -

la’




P- NH2 WO Y3897 X - wherein P is apcfihiierdse

abové ~" or a conpound of formula XV : - P2N-M

XIV 20 wherein P and M are as defined above WO 97/ 38977

PCT/ SEQ7/00589 19 | 16

The reaction of a conpound of formula XIl with a conmpound of formula XIII -
may be performed by conmbining the two reactants in a polar protic

sol vent at a tenperat®fe b en roomtenperature and the boiling
tenperature of the solyent knd ig well known in the art. 5 The reaction

of a compound -of
performed by conbi ni

th a compound of fornmula XV may be
eactants in allbdprotic solvent e.g. THF at
| ow t enper at ur e, _ between -10 [err]C and room t enper at ur e,
and is well known in the arf. Compounds of fornmula I X, X, X, X,
~XI'lLl and XI'V are either knoyy or may be prepared by 10 conventional

nmet hods known per se. : It will be apparent to a person skilled in
the art that it may be delsi r'abie to protect an am ne or ot her
reactive groupwhdteina,iR)Rerad® akaee assadgfinedabovei ng a protecting group as
described in o :

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

5 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

10  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
15 or oversynthesis of nitric oxide synthase forms a contributory part. In particular, the

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

- including man.

Condi_tions that may be specifically mentioned are:-

20



process (f) @%3* The followi'ng chem cal inter rredl g Q{M
useful for ucl ng corrpounds of the lnventlon or phar raceu |y
accept abl e sal ts, enantiomers or tautoners thereof:

3- met hoxy- 2- net hyI benzonitrile; or 3-20 uoro- 2 met hyl benzonitril e or
20 2-fluoro-6-nethyl benzonitrile or _

3,6-di fl uoro-2- met hyl benzonitrile; or 4-f | uoro- 2- nethylbenzonltrlle
or 3- f | ostecartBritis; rhaumapoit jathritis; yhesimalaid spandylitis, igbety arthritis and other arthritic
4- (3-azi dopropyl oxy) benzal dehyde; or. . WO 97/ 38977

PCT/ SE97/ 0058&snditions, inflamed omts, ' o 17
3-(2-azi doet hyl )benzal dehde - 3-(3- azi dopr opyl ) benzal dehyde; or

4- (2- azi doet hyl ) benzal dehyde; or
2- ( NN- di et hyl )am nonet hyl benzal dehyde; or
3-(N, N-di meth mnorreth

4-tert-butyld H’SR gpﬁﬁ ﬁx? Eg? g@ﬁeﬁlgm%g}atory skin conditions such as sunburn;

2- cyano- 3-net hyl -5-tri nmet hyI si |yl t hi ophene; or:
. : s o

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

10  shock) and pancreatitis; _ -

con&itions of the gastrointestinal tract including aphthous ulcers, gingivitis, Crohn's disease

(a condition of the small and sometimes also of the large intestine), atrophio gastritis and

gastﬁtis varialoforme (conditions of the stomach), ulcerative colitis (a condition of the large
.15 and sometimes of the small intestine), coeliac disease (a condition of the small intestine),

. rogional ileitis (a regional inflammatory condition of the terminal iieum), peptic ulceration (a
condition of the stomach and duodenum) and irritable bowel syndrome; pyresis; pain;
damage to the gastrointestinal tract résulting_ from infections by, for example, Helioobaczer
pylori, or treatments with noo-steroidal anti-inflammatory drugs; and other conditions

‘20 associated with inflammation. -

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 useﬁﬂ in .

the treatment of hypotension associated with septic and/or toxic shock, in the treatment of



3- cyano- 2- et rret hyl si | yl t hi ophene;, or : :
5-(trimet hyI s% ?SP%I azol e- 2- car boxal dehyde; or 10 PCT/SE97/00589

1-am no- 3- (4-( 3-azi dopr opyl oxy)phenyﬂ 3, 4- di hydr oi soqui nol i ne; - or

1- ani no- 3- ( 3- (2-azi doet hyl ) ) phenyl - 3, 4- di hyddi soqui nol i ne; or 1
- am no- 3- (4- (2- am noet hyl ) phenyl ) - 3, 4- di hydr oi soqui nol i ne; or

1- am no- 3- ( 3- ( 3- azi dopr opyl ) phenyl ) - 3, 4- di hydr oi soqui nol i ne; or _
4- et hyl t hi o- 6 dysfdndtiosrofitlie imrmﬁr&,s?stempgs amadjevant tosshort-term ifimaunasoppressitn inforgan
formula | may exist in enantioneric fornms. Therefore, all enantioners,

di astereoners, uﬁmtma_?@nﬁ the itbatinefit dfhakadr cofrplicatidng dedcintedRith dl%t&%&ih
of the i'nvention he varl ous optical isomers may be isolated by

-separation of _r tﬂbﬁa F‘m’ormterle ounds using conventi onal -
t echni ques, e. g tional cr yst Isation, or HPLC. 20 Alternatively the
I ndi vi dual enanti orrers may be made by reaction of the appropriate optically

active starting materials under reaction conditions which will not cause

racem sation. WO 97/ 38977 _ e e )
PCT/ SE97/ 00589 The compounds of formula I may also show inhibitory activity against the neugonal isoform

Compounds of formula 11, I, IV, V, VI, VII, VIIl, IX X and XIl and ot her
i nt er medi at es  of nitric oxigle symthetasei Thus they maytaisorberiseful orthe treatohenteof Hypoxia,ex. &5
purified enantioners, di astereoners, racenmates or m xtures. _
cases of cardiac arrest and stroke, neurodegeneranve disorders including nerve degeneranon
and/or nerve necrosis in chsorders such as hypoxia, hypoglycaemia, epilepsy, and in extemall '
| wqunds (such as spinal cord and.head injury), hyperbéric oxygen convulsions and toxicity,

10 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),

15 anxiety and septic shock. Compounds of formula I may also be expected to show activity in
the preventmn and reversal of tolerance to opiates and diazepines, treatment of drug
addlctlon, relief of pain and treatment of migraine and other vascular headaches, neurogenic
inflammation, in the treatment of gastrointéstinal motility disorders, cancer and in the
induction of laimur.

20 |
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.



5 The conpounds of fornula | may exist. in the alternative tautonmeric form

A 7 WO97/38977 R . - [err] PCT/SE97/00589
NH o wherein A, R. Rerr],Rerr] and R err] are as defined above.
Compounds. of fornula | may be ° - provideg in either tautoneric formor
as a mxture thereof. 10 Conpounds of formula.llla or Il1lb may al so
exist in an alternative tautoneric formllla or [11b" respectively
[err] WD 97/ 38977 - : o . :
PCT/ SE97/ 00589 ' _ : 19
Lerr] The comp‘c’)mur%sec;fr}oéﬁulﬁ, a%;e) A aggu%caplﬁ)? érlc{chtagl[a%er?gan%gg tlhrelx(?egf,?r?ag)' e

used on their own, or as a pharmaceutical compbsition in which the compound or derivative
* is in admixture with a pharmaceﬁtically acceptable adjuvant, diluent or carrier. For example
s  ina form appropriate for enteral or parenteral administration. The pharmaceutical
composition preferably cqmpn'ses 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.

10 The compounds of fonnulé_l and their pharmaceutically acceptable salté, 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 su'uqture.. .'

is
The invention is illustrated, but in no wﬁy limited by, the examples below. The preparat_ion

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

Preparation of Intermediates .
20

Example A

| 3-Methoxy-2—mem. yibenzonitrile



“Alkyl ", inclygighggern for exanple "thioal kyl " and "phenyl al kyl pcrisReddessss
straight chain or 5 branched al kyl groups. "Al koxy" and "al kynyl" are to
be interpreted simlarly. The co-npggﬁgs of formula 1, and

phar maceutically acceptable salts, enantio and taut omers thereof,
are useful because they possess pharmacol ogical activity in animals. In

particul ar, the conpounds are active as inhibitors of the inducible isoform

of the enzyme Hydroxylpminechysdrochiorde{0asp 14 empl)rasedded ton macr ophages and

as such are expected to be useful as therapy, eg as anti-inflammatory -
agent s. 3-mEtimxydmpethylhenaaldehydei(i .25 lga B 32 aemol)da férynic ecid (8RB %) $H) md),
enanti oners ‘and tautoners are - i ndicated for use in the treatnent or

prophyl axi s ofanditheasaaretieatednd iré o for 40 nvihi, eboley,dilkesd With ide-ddld water, basified
oversynthesis of nitric oxide synthase fornms a contributory part. In

oL i 07 eBRSRPR GoSE] shP ok ik Ui o
}:)g-la-} SES¥ / 8%528)%%'31{15 %ﬁ%tlra!;& was %alsl?erhevgxtﬁ Ea?tﬁfatedz a%ueous sodimnvgmlgt?iég ?5%711711), driegyover
| | magnesium sulphate and evaporated. The residue was purified by flash chro:ﬁatography
over silica gel elut_ing with 5% dietﬁyl ether in hexane to afford the pfoduct as a white solid
(0.98 g). M* 147; 360 MHz 'H n.m.r (CDCL;) 7.26-7.17 (2H, m), 7.02 (1H, d, /7.9 Hz),
3.86 3H, 5), 2.41 (3H, 5). |
10 |
Example B
Following the method of Example A, the following compound was prepared :-
3-Fluoro-2-methylbenzonitrile, M 135; 360 MHz lH n.m.r (CDCl;) 7.49-7.39 (1H, m),
7.28-7.17 (2H, m), 2.47 (34, s).
15
-Example
| 2-Fluoro-6-metb11benzonihﬂe |
n-Butﬁlithimn (1.45M, 44.0 mmol, 30.3 ml) was added dropwise to a stirred solution of
tetamethyleneéthylen’ediamine (48 mmél, 6.2 ml) in tetahydrofuran (THF) at -22 °C.
0 After 15 mih., a further portion of n-butyllithium (120 mmbl, 82.8 ml) was added |
- dropwise, and éﬁer a further 15 min. 2-F Iuombenzaidehyde {40.0 mmol. 4.21 ml) in THF

(16 ml) was added Qrop_wise. The mixture was stirred at -22 °C for 16 k. Methyl iodide

(12.5 ml) was added dropwise'and the mixture was warmed to room temperature over 30



osteoarthri t‘g,a et oid .ar.t hritis, rheumatoid spondylitis, ?Qué :

arthritis and other arthritic conditions, inflanmed joi _
eczemn, psoriasis, dermatitis or other inflammtory skin conditions such as
sunburn; 5 ~ inflammatory eye condit?%ns i ncluding uveitis and
conjunctivitis; - .lung disorders in which inflammtion is .involved,
e.g. asthma, bronchitis, pigeon fancier's - di sease, farner's lung,
acut e respi r amisypogired intes2N ydrdchlosic abidandries ekimactehmhdtowih dicthylegidy) dried10
shock) and pancreatitis; conditions of the gastrointestinal tract

i ncl'udi ng aphjveptfaghéshth Sulphite @nd eviporated B \give a BrWRS8H. This was ﬁ&oﬁ%ﬂ% ﬁxﬁ? _
atrop %

of the small and sonetines also of the large intestine), I'C gas

1o (o S3RH 0 R L S B RSB B P B ) e

i ntestine), coelac diseas ondi,tion of the small |ntestine),
regi onal il ei‘ﬁsshef1 diaéaq?ﬁ%:qm( ?%ﬁ‘l SRola TPOPLiGHIPETatre 3nd powred intaiispwater,eun)
peptic ulceratign (a condi tion of the stomach and duodenum) and

i rritabl e Sho/Resifigd yaruH% agyequs sadium:hydroxide, extractediiwjee withidinthy! ether, dried
gastrointestinal tract resulting frominfections by, for exanple,

Hel i cobact er over magngsitnysulphate and ewdporateds The fesidoewas pusfiétbby flash
anti-inflammatory drugs; and other conditions 20 associated with

i nf | ammat i on.chromatographyl b siliewRely Sldting tvithChieR1bBmethERY, Blghe PReittReldila (250! he
treatment of diseases or conditions | -
g). This was ﬁ.u'ther_ purified by flash chromatography, eluting with 5% diethy!
- ether/hexane, to furnish the title compound as a white/yellow solid (1.95 g). M"135; 360
10 MHz 'Hn.m.r (CDCL,) 7.45 (1H, dt, J 5.9, 8.1 Hz), 7.11 (1H,d, J 7.8 Hz),.-7.03. (IH,t, J

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

3,6—Diﬂuoro-2.-methxlbg1_z_gg. itrile |
15 This was prepared from 2,5-diﬂuqrobenzaldeh}¥de by the method of Example C, with slight
| modification to the first step: after the addition of the aldehyde, the mixture wﬁs st_irred for
15 .min., cooled to -45 °C, sﬁned for 3 h,. methyl i.o'dide added and the reaction worked-up ..
as Before. Subsequeﬁt reaction gave the title compound as a yello'“-r oil. M* i53; 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,
» dJ23Hp). . |

Example E
4-Fluoro-2-methylbenzonitrile



besi des t hose ed above. For exanple, the conpounds of fQcfdR7hesssY .

" be useful in “JT)B he treatnment -of hypotension associated w ﬁ]_sep?i c .
and/ or toxic shock, in the treatnent of WO 97/ 38977 - o
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dysfunction -of the i Mmune system as an adjuvant to short-term

| MMunosuppressi on in organ . transpl ant therapy, in the treatment of
vascul ar conpl iThig wvasiprepared &om H“WQ‘W“%&WE?YMW“ of Example Gevith ylight
wi th cytokines, e.g. TNF or interleukins. 5 The conpounds of fornula I

may al so show inidiifiétidnyto ded first $tgp:ahateastion was canduoted lat i 7810wl the second
nitric oxide synthetase. Thus they may al so be useful in the treatnent of

hypoxi a, e.g. in,. ' iac.aLr ' °

neur odegener at ia@@'"&f‘QSPgbeqﬁzlﬁFﬁ%T%(r?gﬁWégé‘e?g%(E]%Eg?rg | oﬁﬁn warmed 19,720 °Gand, o
necrosis in disorders such as hypoxi a, hypoglycaenia, epilepsy, and in

ext er nal stioed for X huronleddo .?ﬁﬁnd:ﬂ\lﬁmg wh geethyljiodigs as hefee: (Subisequent
oxygen convul sions and toxicity, 10 denentia e.g. pre-senile denentia,

Al zhei mer' s sdi seastion aave elfierceimpoand deapaieiyallow solid. 8§ d85h 360 MEB SHeRm.r (dg-
Par ki nson' s di sease, Tourette's Syndrone, Huntington's disease, '
Anyot r ophi c Latmb)% eggpg&,.fg(‘grg_gl@g)f 305165558, m)[@ggléjﬂt _relating to a
cerebral vessel” dll ofder, sl eepi ng di sorders, ‘schi Zzophreni a,
depression, autism seasonal affective disorder, jet-lag, depression -
or other synptons associated with Prenenstrual Syndrome (PMS), 15 anxiety
and septic shock. Conpounds of fornula | may al so be expected to show
activity in X prevention and reversal of tolerance to opiates and
di azepi nes, treatnent of dru

3-Fluoro-6-methyl- -m'mgghylsilglbmoninﬂe

10 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 rmmol) was added;nd the mixture warmed to room temperature over 1 h,
ts  evaporated, the residue taken up in a 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-Azidopropyloxy)benzaldehyde
20 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 sbdium 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



addi ction, reld pai n and treatnment ‘of nigraine and ot her .
‘headaches, ngf?g{ge%%c I nfl ammation, in the treatnent of ﬂ’%%ﬁ&m

gastrointestinal notility disorders, cancer and in the . i nducti on of

| abour. 20 For t-he above mantloned th%ﬁapeutlc i ndi cations, the
dosage adm nistered wll, of course, vary with the conmpound enpl oyed,
the node of admtnistrati o.n and the treatnent desired. However, in
general , sat i sdrapwiseythesaigture stirred fobd 6ibnpenred o watercextraoted dwicarveith ethyl acetate,
admi ni st ered at a daily dosage of the solid formof between 1 ng and
2000 ng per dagnd the combmeﬂ\&mﬁiéhed with water and saturated aqueous sodium chlonde dried

PCT/ SE97/ 00589 - .
The conpounds &fertsaﬁml Iphate?d?d SVRFGARACTR fedidLY waS pERGEPLFA ém‘@xhht\é

t hereof, may be usecP on their own, or as a pha rraceutlcg%{ corrpo
whi ch th th
IpEar n;ageutlgaﬁ)rﬁl gg 5&%3@%@%\%2@1 e&ﬁrﬁih%’&ggd‘mﬁfpfée WIFor Zxar'rpl e 5
f f I d
phar macet | a4 0 bromepsRRUSHY %%awéy{fédiér Y VB84 W i BiSRGRT.55

nore preferably | ess than 50% of the nmpound or derivative. Exanples
of suitabl e adRbldn{2.0H ﬁ@hﬂﬁ@d’?}ﬁﬂﬂ)d@%%ﬁﬂﬂﬁﬁﬁ @it 64 Hz), 2.36
person skilled in the art. - 10 The conpounds of fornmula | and their
phar maceut i cal @H, pestepU#ol Hzpal ts, enantioners and

| b) 4—(3-Agidogrgpxloxg)bm]gghﬂe

A mixturg of 4-(3-bromopmpyloxy)benzéldehyde (3.5 g, 14.5 mmol) and sodium azide (29
o 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 extracfs wére washed with water (50.ml) and
saturated aqueoﬁs 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, J11 Hz),4.14 (24, t, /5.9 Hz), 3.55 (2 H, t, J 6.5 Hz), 2.09 (2 H, app. pentet, /6.2

15 Hz).

~ Example H
-(2-Azidoethyllbenzaldehyd

a) 3-Bromobenzeneethanol

20 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.



t aut oer s hav ?,p,vant age that they.are . ess toxic, nore ef fpcmsuoo/s6sss
are Ionger ac have a broader range of activity, are nore potent,

are nore sel ective, produce fewer side - _?ffects are nore easily
absorbed or have ot her useful pharnmacol ogi caf properties, than
conmpounds of simlar structure. 15 - The invention is ill ust rat ed, but

in no way limted by, the exanples below,_The preparation _
i nt er medi at es Ader a fusther 86 bcthedwxﬁﬁemdéktéﬁﬂﬂ walst, gxtracied byise Wlth ethyl acetate,
Preparation of Internedi ates - 20 . Exanple A '
3- Met hoxy- 2- methaohdiredrxtracts evashed with YebuTed3ddittm bisulphite solution and saturated
PCT/ SE97/ 00589 23

Hydr oxyl ami ne %@%ﬂi&{dﬁ@@lﬁﬁn d_ha ovclzil sdﬂmh)sulﬁﬂiﬁteaﬂﬂ%‘iaﬁ&ated to give a colourl%ss |

3- net hoxy- 2- me ehyde ( g, 8.32 mm) in formc acrd (89-9

(10 m), n ARG

diluted with i o8 ?wﬁc&kmﬁaﬁ%& ﬁ?“ﬁ"g’g°é’gpﬁf g ‘%bo a{i’[?é%{%l @geg}ihggqm gavea
hydr oxi de sol uti on_and_ extr i t.h di ~ether. The 5 organic extract
was washed i t@@&%%ﬁﬁ&!le@@gl@g‘gb\&ﬁﬁgmﬁ%ri de (50 m), dried over
magnesi um sul phate and evaporated. The residue was purified by flash

chr omat ogr aphyb) 3-Bromobenzeneethanol 4-methylbenzenesulphonate

4-Methylbenzenesulphonyl chloride (4.38 g) was added portionwise 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 stood at -20 °C for 16 .h. The mixture was diluted with ﬁrater, extracted
10 with diethyl 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 719 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, 6.8 Hz), 2.91 (2H,t, /6.8 Hz),
s 2.44 (3H, 5). | | B
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
temperaturé for 16 h, diluted with wat& (200 ml), extracted with diethyl ether (2 x 40 ml),
20 | ﬁe 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 n.m.r (CDCl;) 7.52 (IH, s), 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



over. silica Qgloy8bdibi Ng Wi th 5% diethyl -ether in hexane to af%givgﬁ ﬂﬁ
' i

‘product as a whife solid (0.98 g). Merr] 147; 360 Mz _
(CDC1[err]) 7.26-7.17 (2H, m), 7.02 (1H, d, J7.9 Hz), 3.86 (3H, s),
2.41 (3H s). 10 Exanpl e ‘B Fol 2®wi ng the met hod of Exanple A,
the foll owm ng .conmpound was prepared 3- Fl uor o- 2- et hyl benzonitrile.

Merr] 135; 360 Miz [err]Hn.mr (CDCllerr]) 7.49-7. 39 (1H, m,
7.28-7.17 (2+x-Bupyllithiwa (1.56M in)hexans; 10.8 mmok7-280int) veas added dropwise at -78 °C to a

2- Fl uor o- 6- et hyl benzonitrile n-Butyllithium(1.45M 44.0 mmol, 30.3
m) was addedsohitihiéfSieadido-2-(3ttrbms gthafe [Example H(c )] (2.4 i
t et ranet hyl eneet hyl enedi am n(e (48 ﬁn?"reg?,.) 6.2 [nl?g ipn tt(at)r]éhygrg(’)%%rgamnm?l?llﬁngt

-22 [err]C. f ' - . X 4 lithium (120
ol 82 & m 0t T prighe Feflow sfhulih WAS GGl 20 it - Rt mbtplofie (7
2- Fl uor obenzal 0.0 . 4.21 L n. THE _ 16 m) was added
dropwi se. Th em%ﬁ'glty gfoe&ﬁa%assﬁa% drppise, %?&e‘}q}"f‘ét’f‘r&ﬁ forg 'él'.“?‘ﬁk?‘i]wn-iaﬁﬁ'm
(12.5 M) was added dropwi se and the m xture was warmed to roomtenperature
over 30 §  warmgd roomdemperature over 1h. The solution was diluted with diethyl ether, washed
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mn., poured Withsat@ratddyafiuects aumoniaui chiomnde indsaturated aquends sodiag chidride , dried

di ethyl ether, dried '
over sodium sulphate and evaporated. The residue was purified by flash chromatogréphy, -
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, 5), 7.79-7.76 (2H, m), 7.52-7.50 (2H,

o 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

15 Trimethylsilyl Ehloride (5.6 ml) was .a-dd.ed dropwise to a stirred 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). |

x 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



over mragnesi ur:a,agl,,gml,e and evaporat ed.to give a brown oil. Thi PCIRE97/00589
di ssolvedin formec id (50 M) and treated with hydroxyl anm ne

hydrochl oride (52 mml, 3. 6 g) The m xture - was heated at reflux for
16 h, cooled to roomterrperature and poured if?0 ice wat er, 5 basified
wi th 10% aqueous sodi um hydroxi de, extracted twi ce with di et hyl et her,

dried - over magnesium sul phate_and, ea@B t ed. Tge resi due \was '
purified by fl agyenched with HNJMI? i cexy@pted thrge fimes wyithdiethyl ether,
di chl oronet hane, to give a yellow soI id (2.50 g). This was further
purified by fl athe coimbinetextractpdiied evertsodipnwsulphasemantd evapptated to give a pale yellow
et her/ hexane, to furnish the title conpound as a white/yellow solid (1.95

. 135; yi ; 18y, 796.(1H>d, % 7.
1 15577 177y e i, PR A0 e B! DO 141 15 87y 1

F?g% g, g di f I uoﬁ%ﬁ7?zsa¢g‘0?1%—ésgﬁsthyh§) I}t;’ﬁg%t’g‘ﬂ[@kG %Ei(lﬁ:&%ﬁ%iﬂi%?yﬁﬁ & J
Tt uro e st 18 Hol %o s Pnia) 25sRtE B80S 0 8 oY P red' Tor 3

h, methyl iodide added and the reacti on worked-up ~as before.
Subsequent reace) oi-Bramebenzeneprepanolonpound as a yellow oil. Merr] 153;
360 Mz [err]Hn.mr (CDCl[err]) 7.25 (1H, dt, J8.8, 4.6 Hz), 7.02

( | H, dt, J8.6, A sdlitiohof3-bt8moBehzen@irop2-end2 [Bxarirple I(b)] (4.40 8, 20&wpine])dn ethanol
- Fl uor o- 2- net hyl benzonitrile _
(100 m1) 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
10 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-Bromobenzenepropanol 4-methylbenzenesulphonaté, this was prepared by the
method of Example H(b) using 3-bromobenzenepropanol [Ex#mple I(c)], [M-OTs]" 198;
360 MHz 'H n.m.r (CDC13) 7.79 (1H, d, /8.2 Hz), 7.37-6.99 (7H, m), 4.02 (2H, t, J 6.1
s Hz),2.62(2H,t,J7.5 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, d, 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). |
20 f) 3-[3-A'zidgp_ ropylibenzaldehvde, this was prepared by the mgthod of Example H(&)
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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This was prepared from 4 fI uorobenzal dehyde by the met hod of Exanple C,

with slight “nodi fication to the first %er t he reacti on was conducted
at -78 [err]Cuntil the second addi tion of n-butyllithiumwas

conpl ete. The reaction was then warmed to -20 [err]C and stirred for 2
h, cool ed to Exanpledr] C and quenched with nmethyl iodide as before.

Subsequent 5 reaction gave the title conpound as a pale yellow solid.

Merr] 135; 36@Miiddetylbkhzaldehwdéd[err]- - DVBO).7.61 (1H, dd, J5.5,
8.5 Hz), 7.05-6.96 (2H, m, 2.56 (3H, s) Exampl e F _
3- Fl uor o- 6- hy_ ' ' I | &340V
in hexane's, AE%G b l:’was a gé E?gﬁhhéﬁate%ﬁ%&éﬂé%%é&’@&%m&ﬁéd

win L Ee"fsomﬂ*?’se%' ROHE %&59*?@%35%@%1%@?9”%1@&2[ Frre Ater

3-fl uoro-6- methylbenzonl ( 1iﬁi nmol ) in THF
added dropii s®. idido; ang, LIS Wa3 pregased by dhe Wﬂ'md °f ExampleH(c)

trimethylsilylchoride (3 m, 24 mmol) was added and the m xture

war med t o r oowing:Arbeomaobengenspthanal smethyibenzenesaiphonats [Exampiei(a)lyb 227360
in a small anount of diethyl ether and filtered. Evaporation of the

1;5;( g ;{) ?'; eGg aveMatz 'of f. mlsh((IECIB) VS042Hj b &DHZY, 125 @Hy), Jmmmms%&zzhef, 7%
Hz), 2.83 (2H, t, J 7.0 Hz). | |
¢) 4(2-Azidoethylbenzaldehyde. , this was prepared by the method of Example H(d)
10 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 J69 Hz),

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

Example K
s WMM
a) 2-Bromo-(N.N-di cth b 1 mine
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
20 dried over sodiurﬂ sulphate amd evaporated to give product as a yellow 0il (6.0 g). M”
215/213; 360 MHz lH nmr (CDCl3) 7.54 (1H, dd, /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-Dimeﬂ:xl1§migor_uemx!benzgjgébxde, prepared with the intermediate of
Example K(a) ﬁsing the method of Example H (c ); 360 MHz 'H n.m.r (CDCI,) 10.41 (1H,



4- ( 3- Azi dopro%% fenzal dehyde 20 - .a) 4-(3- Bronopropyl oxy) begamedatosss
A solution of r oxybenzal dehyde (3.7 g, 30 mol) in DM (10 m) was
added cautlouslytoastlrred solutlonﬁf sodi um hydri de (60%in 0|I,-
1.44 g) in DVF (80 m). After .30 mn 13d|brom)propane(92 m, 90
mml) in DM (10 m ) was added WO 97/ 38977

PCT SE97/00589

dropwi se, the m-xt8F QG J6HHE,- %lﬁl Lpbolr? &) b~ m@rH @x@ﬁa%?é@Ht% 224

with ethyl acetate, and t he conbi ned extracts washed with water and
sat ur at ed aquedBH,s3.0odi um chl ori de,. dried over sodi um sul phate and
evaporated. The residue was purified by flash chronatography . on

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

4- ( 3- br onopr opyl oxy) benzal dehyde (3.85 g). Merr] 205; 360 MHz [err]H n.mr
(CDCl[err]) 7. (2H, d, J7.0 Hz), 7.01 (2H, d, J7.0 Hz), 420(2H
t, J5.8 Hz), 3.8%%‘%%%t, J6.4 Hz), 2.36 (2H, pentet, J 61Hz)

b) 4-(3-Azi dopr.opyloxy)b m xture of

4- ( 3- br omopriop !‘ N-Dimet St mol ) and sodi um azi'de (29
10 mmol, 1.9 g) Wwas stlrred for .16 h, poured into water

(100.m) and 2 ngthydVognzylaping, prepatediising theymethed,of Example K(2);

washed with water (50 rﬂ) ar sat urat ed aqueous sodi um chl oride, -
dri ed over sodleléoglqﬂMzaH}h BVH(SIDGLEU63 (11 9)£7.85 (2H, m), FA3(UH, €5K57.9Hz), 3.44
(2.75 g). Merr] :205; 360 Mz [err]Hn.mr (CDCl[err]) 7.84 (2H, d, J 11

Hz), 7.02 (2H, s), 2.24 (6H, 5).

b) 3-(N.N-DimethyDaminomethylbenzaldehvde
10 Dusobutylalumnmum hydride (1 OM solution in toluene, 20 ml, 20 mmol) was added

dropw1se 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,

5 washed with saturated aéueous sodium chloride, dried over sodium sulphate and
evaporated to give a yellow oil (3.0 g). M' 163; 360 MHz 'H n.m.s (CDci_.\,)-.'ld.oz (1H,s),
7.83 (1H, si, 7.79 (1H, d. J1.6 Hi), 7.60 (1H, d, J 7.5 Hz), 7.49 (1H, t, J 7.5 Hz), 3.50 (2H,

s), 2.26 (6H, s).

20 ExmLe_M |
- Actert-Butyld isilyloxybenzaldehyde
tert-Butyldiphenylsilylchloride (13.3. mmol, 2.5 ml) was added to a stirred solution of 4-
hydroxybenzaldehyde (12 mﬁol, 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



(2H, d, J 11"3@%’?},14 (2H°t, J5.9 Hz); 3.55 (2 H, t, J6.5 Hedr/sRo s .H,

app. + pentet Hz). - Exanple H

3- (2- Azi doet hyl ) benzal dehyde - a) 3-Brompbenzeneet hanol 20

Bor ane- di net hyl sul phi de conplex (2.0Min TH 2 49 m) was added dropw se to
a stirred sol ution of 3-bronobstyrene (10 g, 55 mmol) in THF (130 m)
at" 0 [err]C and the solution was stirred for 3 h at roomtenperature.
- 10% Aqueous s e¥trastadwith dichlpsomgibangiandithe combingd @rganic extractsovdre washddywith 0.5N
hydrogen peroxide (30% wt. solution in water, 6 nl) dropw se. WO
97/ 38977 hydrochloric acid and saturated sodium bicarbonate solution, dried over sodium sulphate
PCT/ SE97/ 00589 _ 27

After a furthggd éﬁp&atéd?eﬂ{@hréﬁi&ﬁ@wwuﬁédﬁyeﬂaéﬂ dh?orﬂ%@xr\xfltnﬁ&ﬁ Eiﬁ%ggleéémnﬁ‘ge

with ethyl acetate, e conbi ned extracts washed sat ur

oL YA AE TRt it s P BL L9 ot
Pt on Bt SO 0 s e B ST ke

3- Bronmobenzeneet hanol 4- et hyl benzenesul phonat e
4- Met hyl benzeBdE$).phonyl chloride (4.38 g) was added portionwise to a
sol ution of 3- bronobenzeneet hanol [ Exanple H a)] (2.30 g, 11.4 mmol)

in pyridine (30 M) at 0 [err]C,

Ex N
2-Cyano-3-methyl-5-trimethvisilylthiophepe
1o 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-tétrahydro-2(1H)-'pyrimidinone (DMi’U) (13.6 ml,
0.1 mmol) was added, the mixture was cooled to -78 °C and a'sc.>lution of 2-cjano-3-
methylthiophene (9.27 g, 75.4 mmol) in THF (20 ml) added dropwise, followed by
15 trimethylsilylchloride (19.1 ml) after 30 sec. The mixture Qas wérmed to room
- temperature over 30 min., eyaporated, taken up in diethyl ether, the solids filtered off and
the filtrate evaporated to afford a yellovs} oil. This was pﬁriﬁed by_ flash chi'omatog_raphy
on untreated neutral alumina, eluting with 1% diethy] ether in hexane, to give 2-cyano-3-
methyl-S-ﬁﬁeﬁyléilyltﬁophene as aclear oil (6.5é g). M+ 195; 360 MHz 1H n.m.r.

20 (CDCI3) 7.02 (1H, s), 2.43 (3H, s5), 0.33 (9H, s).

Example O

3-Cyano-2-methyl-5-trimethyvisilyithiophene



~and the. rnXtU{v%c?s,;sg -20.[err]C for 16.h." The m xture was GicrE9seoxsd N
wat er, extrac vmth di ethyl ether, the extracts conbined, washed:
twi ce with aqueous 4N hydrochloric acid and once with saturated
aqueous sodi um chloride, dried over sodium st phate and - evapor ated -
to afford-a pale yellowoil (3.98 Q). [MOTs][err] |82 360 MHz [err]H
nmr (CDCl[err]) 7.66 (2H, d (LH, dm J7.9 Hz)
7.30-7.26 (2H,n$autylhtkm0n((mMelh9xayes 1&5111 13mmq1)r*zse44¢d¢ropw1ﬁe1z°mf§md7 05
(1H, d, J7.7 Hz), 4.20 (2H, t, J6.8 Hz), 2.91 (2H, t, J6.8 Hz), 15 2.44
(3H, s). solﬁt)orﬂof-d@mo;imp?la(rﬂada (@2 nﬂ}znydryéﬂ-mﬁké ml) at-5 - @PG\ antl thesal@ition
3- br onobenzeneet hanol “4- net hyl benzenesul phonat e [ Exanpl e H( b)] (3.96 g,

11.2 mmol ) andsgRd fP3@ Al The hiktufeWis cobletog)8 PC ablREolution i B- éyaﬁotﬁidphé&d

at room tenperature for 16 h, diluted with water (200 m), extracted
with diethyl gm
sat ur at ed aque@[zd & Iét} ﬁ’%’&hfn ori dé4 %ﬁbaﬂﬁ dv gg‘i}g@gé& @fﬁﬁu}%‘?&;ﬁ&iﬁﬂ ﬁ‘m]
sul phate and eva ted, e th roduct as a ow oil,(2.46 g).
Verr) 2275 035% Saammeb ﬁﬂg’F Y rmf'efscfmtm%ag?r %%lwagy 4.4
(1H, m, 731725 (2H, . n‘) é t, 2’@ &4’
7.0 Hz). temperagure v e 3 Qo PM%?F@eWé@Whﬂe n-butyl ugy (B4 in hexanes,
PCT/ SE97/ 00589 28 .
n- But yl i t hi un.31 n8Pivas addeddnopyisd & Sstimerd solwtidiofidiisoprapylanhires (Q125 mi) Eedrat
-78 [err]Cto a - solution of 1-azido-2-(3-bronmophenyl)ethane (Exanple
Hic )] (2.45 oTHFQ18 adly® -5 -i0PCTidd 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
10 THF (4 ml), followed by trimethylsilylchloride (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

15 (9H,s). -

Example P

th. ilyl)thiazole-2-carboxaldehyde
n-Butyllithium (1.50M _in hexane, 39 rmﬁol, 22 ml) was added dropwise at-78 °C to a
20 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



(80 n1) The bright yellow sol ution was- stirred for 20 mn. -

N-f or myl rmrﬁﬁ%??’g@"'(z 4 m) in THFE (10 m) was added drm’w@ﬂe
solution stirred for a further 30 min. and then "~ 's warned room -
tenperature over 1h. The solution was dilut3d with diethyl ether, washed
wi th saturated aqueous anmoni um chl ori de and sat urated agueous sodi um
chloride, dried over sodi um sul phate and evaporat ed. . The resi due was

purified by fyaRkH #ithQRREME Afitbus sodium cﬁioHFd& ruhea cwer S8t ﬁ@%&de d
et her/ hexane, to furnish the product as a pale yellow oil a;x

(2t . 7 sEbesgt e i qgs fgﬁfﬁﬁ@#%% %&ggf% {o9 G sf°
Hz ' Me _

m%ar onoci narré’t%s(lglss)’ﬁi“réﬁaﬁfgl)l3e/lnzghl grlydg (5.6 mag vva"[s added dropwise to
a stirred solution of m br onoei nnam ¢ acid (5.0 g, 22 nmol) in

met hanol (110 m). ‘After 4 h, the nixture was evaporated to give
product as a white solid, Merr] 242; 360 Mz [err]Hn.mr (CDCl[err]) 7.67

(1H, s S)Pre idnl6f Peoddcth6 Hz), 7.50 (1H, d, J7.9 Hz), 7.43 (1H d,
J7.9 Hz), ZF'ES!%%:LH g Ig 3] Hz), 6.43 (IH d, J 16.1 Hz), 3.81 (3H,
s). 20 b) 3- Bronobenzenepr op- 2- enol Di i sobutyl al um ni um chl ori de
(1.5Min toluene, 85 mml, 57 m) was added dropwi se to a stirred

sol ution of nethyl m br onoci nnamate [Exanple I(a)] (5.10 g, 21.2 mol) in

t ol uene (100%&0 [err]C. The m xture was stirred for 16 h at room
t enperature, cautiously

1-Amino-3-(2-fluoropheny{}-3.4 drois inolme hydrochiori |
Lithium hexamethyldisilylazide (1.0 M in THF, 5.0 ml, 5.0 mmol) was added d.ropvﬁse to
1 astimmed solution of 2-fluorobenzaldehyde (0.53 ml, 5.0 mmol) in dry THF (5 ml) at -10
°C, and the imin_e solution 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
15 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 wés; stirred for 30 min., and the freshly preparéd
imine solution added dropwise. After 40 miﬁ., 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
20 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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guenched with 4N hydrochl ori de aC|d (100 m) extracted three tines with
di et hyl ether, " the conbined extracts d#¥ed over sodium sul phat e and
evaporated to give a pale yellow viscous oil (4.40 g). Merr] 286;
360 Mz [err]Hn.mr (CDCl[err]) 7.58 (1H,-s), 7.36 (IH, d, J7.8 Hz), -
7.28 (1H t, JY-adimd-3721fB{cropheay])S:i-ihydadsonquinnling hyémphl@rrasmars &), mp. 204-206
15.9, 4 Hz), 4.33 (2H, d, J4.1 Hz), 2.35 (1H, br.s). c)

3- Br onbbenzenepgopanol ' A solution of 3-bronobenzeneprop-2- enol _
[ Exanple I (b)] (4.40 g, 20.8 mol ) i n ethanol (100 M) was stirred
for 3 h . under 3 atm of hydrogen with 10% pal | adi um on char coal

(5ml % 1 g, 1.0 nmol). The nixture was then filtered through celite and

the filtrate eva The, r due. was rified b

chr omat ogr ap hy’}gﬁ B?‘E@[SQ’SPXE‘PB f‘%” Wreparg&' u?ﬁ&%ﬁ Wé h°§82?~é?‘@f’}?e&% 'thS
afford the title conpound as a colourless oil (2.10 g), 216.

3-Br ombenzéne&ﬂp%ﬁﬂm}PétaHS’/PlﬁléWdSﬁesul phonate. this was prepared by t he
met hod of Exanple H(b) using 3-bronobenzenepropanol [Exanple I1(c)],

[MOTls][err] 198; 360 MHz [err]Hn.mr (CDCl[err]) 7.79 (1H, d, J8.2"
Hz), 7.37-6.99 (7H, r’r), 4.02 (2H, t, J6.1 15 Hz), 2.62 (2H, t, J7.5 Hz),
2.46 (3H, s), E 200 (2H m. e) 1

- Azi do- 3- ( 3-bronop enyl)propane this was prepared by the nethod of Exanple

H(c) using 3-bgos ﬁ&@%%\%%@;@ég' <(91L( d)%
s

[MN[err]][err

(72&9 g;‘LH”dé it Fg%#o&xh%ga{léﬁﬁnz%fﬁhyde,mp iﬁ42@63@ (2H, t, J4.§ Hz),. 2. 64

10

drochloride, prepared using

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

15 Exarngle 4 _ _ |
1-Amino-3-(4-(methylthiophenyl)-3,4-dihydroisoquinoline hydrochloride, prepared using
2-methylbenzonitrile and ;1-methylthiobenzaldehyde; colourless glass. M" 268. Calc. for -
C16H,7N,CIS: C 63.0, H 5.6, N 9.2, C1 11.6, S 10.5%. Found C 63.0, H 59,N9.3,Cl 12.0, |
5102 %.

20

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 %.



20 f) 3- (3 Aarocgq}ggmyl)benzal dehyde ‘this was prepared by the_net hod of

Exanpl e H(d) usi ng 1-azi do- 3-(3-bronmophenyl ) propane [ Ex
[MNerr]][err] 161; 360 MHz [err]Hn.mr (CDC13) 10.01 (1H, s),
7.75-7.72 (2H, m), 7.51-7.47 (2H m, 3.32 3&H, t J6.7 Hz), 2.80 - (2H;,
t, J7.5 Hz), 1.95 (2H, pentet J7 Hz). WD 97/ 38977 - '

PCT/ SE97/ 00589 _ - 30

Exanmple J - 4-(2- Azr doet hyl ) benzal dehyde " a) 4-Bronobenzeneet hanol
4- et hyl benzenesul phonate. this was prepared by the nethod of Exanpl e

H(b) using 4-pg @anze_neet hanol ,[ M OTs][err] 184/182. 5 b) 1

- Azi do- 24- 4- bro nop enyl)ethane thrs vvas prepared by the net hod of Exarrple |
) ; henze

H(c) _ usi \

3R RUGRAIBAES S aled e
é.(g)L’z)M?rz!s gw éﬁa 7. 2.83 (2H t,
J7.0 Hz). t begzergtxﬁ& P&%M%éﬂ? E‘ffi?dé"bu’flﬁs@%s%r@ﬁar(@ép Hor t he

nmet hod of Exanple H(d) 10 usi na 1- azi do- 2- (4- bronophenyl ) et hane [ Exanpl e -

J(D)], [MN eGreH]u[Nzﬁlrr 0.8 mol 250 f166.95% H §.5, N 38,C1 12.35%. (Fonad [C=66.4,)H 53, §3.7,

(1H s), 7.90 (2H,-d, J8.0 Hz), 7.56 (2H, d, J 8.0 Hz), 3.68 (2H, t: J 6.9

Hz), 3.0D118Pk. t; J 6.9 Hz). Exanpl e K

ine hydrochloride, prepared using. 2-
10 methylbenzoniﬁ‘ile and 4-mefhoxjrbenzaldehyde; colourless glass. M"252. Calc. for
CieH;7N,CL: C 66.55, H 5.9, N 9.7, C1 12.3%. Found C 66.2, H 6.3, N 9.8, C1 12.3 %

ide, prepared using 3-

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

Example 9
1-Amino-3-(2-(chloro)phepyl)-3.4-dihvdroisoquinoli prepared ueing 2-
methylbenzonitrile and 2-chlor05enzaldehyde; m.p. 166-168 °C

20

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

methylbenzonitrile and 3-chlorobenzaldehyde, m.p. 179-182°C



15 2- (N. N- Di m nomet hyl benzal dehyde ) PCTISE ,00539
2- Brom) (N l\l—%}%ﬂﬁ%ﬁ) benzyl anm ne -Di met hyl am ne (33%W w in r’rsetg anol )

(25 M) was added to 2-bronobenzyl brom de (7.5 g ,30 nmmol) at- 0 Cin
nmet hanol (35 nml), and the solution stirred f&f 30 min., evaporated,
diluted with water and extracted twice with diethyl et her The conbi ned
extracts were 20 dried over: sodi um sul phate and evaporated to give
product as a yBkimpledill (6.0 g). Merr] 215/213; 360 MHz [err]H n.mr
(CDCl[err]) 7.54 (1H, dd, J 1.2, 8.0 Hz), 7 42 (1H dd, J 1.6, 7.6

dih

Hz) , 7.30-7. 261 (Akhino™- 7ohlé’ro Eilofidd; r@)a.redﬂxsﬁ%Z-
(6H, s). am nonet hyl benzal dehyde. prepared with

the int d ’ et Exanpl e H
360 Mﬁze[gﬁiﬁf“ %hmmw 1 .'?fzﬁll, & Hﬁp'@m;%awgnp ° e

PCT/ SE97/ 00589 : 31 s),
7.87 (1H, d, J6.3 Hz), 7.52 (1H, t J7.5 Hz), 7.44 -7.15 (2H, m), 3.8-3.7
(3H, s), 2.24 (3H, s). Exanple L 5 .

3- (N, N- Di net hyExampled@et hyl benzal dehyde a)

3- Cyano- (N, N- di net hyI)henzyI am ne, prepar ed using the met hod of Exarrpl e

K(a); M 1:Gfiinod% Chlivhd=3 {phemyl sugninling he gride) preparebusiag 3-

m, 7.43 (1H t, J7.7 Hz), 344 (2H, s) 224(6H S).
chloro-z-methylbenzomtnle and benzaldehyde; colourless foam. M" 256. Calc. for

- CysH,N,Cly: C 61.5, H 4.8, N 9.6, C124.2%. Found C 61.2, H5.1, N 9.7, C124.1%.

10

hloride, prepared using 2-

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

- Examplei4.
s 1-Amino-3-(4-(fluoro)pheny])-3.4-dihvdroisoquinoline hvdrochloride, 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-
20 methylbenzonitrile and 3-fluotobenzaldehyde; 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



b) 3-(N, N-Di Ms%.p,m' nonet hyl benzal dehyde- *0 D i sobutyl aI um ni um hydri de
(1.0\/Isol‘utigar?|n ol uene, 20 mM, 20 mmvol) was added @éﬂ
solution of 3-cyano-(NN-dinethyl)benzyl am ne (Exanple K(a)] (3 20 g, 2

mml) in toluene (50 mM).. The m xture was s38§rred at roomtenperature for 2

h. met hanol (30 m) was cautiously added, followed by nethanol/water
(1 1, 40 nl) and 10% aqueous sodi um hydrOX|de (100 mM). The m xture
was extract edl-f ‘ dih Wksd 1

, i - By SRREOUS
sodi um chl ori de, dri ed over SOdI um sul phat e and evapop}b?g%at 0 ve a

Vel o) Blbral-mbtd knaidila bephbhpuelhlp (SR D) 10,02 (18 )
J7.5 Hz), 3.50 (2H, s), 2.26 (6H, s). 20 Exanple M |

4-tert-Butyl di nhenyl silyl oxybenzal dehyde : "
tert-Butyl di phenyl siJ7yI chloride (13.3. mmol, 2.5 mM) was added to a stirred

sol ution of le 1 hydr oxybenzal dehyde (12 mmol, 1.5 g) and DBU (14
mnol, 2.2 m) in dichloronethane ) (25 rﬂ) After 5 min., the solution
was washed wil-Amino-& ro3-phenvbiig-dibnd; RET et hvelrochloride, pm@a/ugﬁgbz

PCT/ SE97/ 00589
extracted wi tﬂm%hh%ymehimmm behgaldetieFule YLD rd‘an?X(M *924’ie 'Calc. for

washed with O 5N hydrochloric acid and saturated sod i‘car bonat'e

sol ution, drigdHOXGE1085 43U, AN #6.8%. Found C 64.9, H 5.4, N 9.9 %.

oride prepared using 4-
bromo-Z—meﬂaylbenzommle and benzaldehyde; m p 224-225°C

Example 19
1-Amino-3-(2-(methyl)phenyl)-3.4-dihvdroisoquincline lo ide

is  prepared using 2-methylbenzonitrile and 2-methylbenzaldehYde§ colourless foam. M" 236.
Calc. for C;¢H,;N,C1 +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 %.

Example 20

20

ochloride, prepared using 2,5-
dimethylbenzonitrile and benzaldehyde; colourless foam. M" 236. Calc. for C“,H,-,N2Cl

C7045 H6.3, N103% FoundC706 H6.3,N 104 %.

Example 21



and eyapor at egyo ohfdge77esi due was purified by. fl ash chromat ogr apipCIEEIFDISEE 2
gel eluting wth 15% di et hyl ether/hexane to yield a white solid (4.0

g). Mr 360; 360 MHz [err]H n.mr 5 (CDCl[fér]) 7.73-7.63 (6H m,
7.47-7.36 (6H, m, 6.85 (2H, d, J6.5 Hz) (9H, s), 9.80 (1H, s).
Exanpl e N 2-Cyano-3 -nethyl -5-trinethylsilylthi ophene 10

n-Butyl lithium (1. 45M|n hexanes, 51 9 nl), was added dropwi se to a stirred
sol uti on of AT ystyi e dihydzoisoquinelinehydroghjoride prpppe@yggg.%@-
at -5 - O[err]Candthe sol ution ~stirred for 30 mn.

1, 3- Di net hyl - 3dithethylbérabnittilecind bexizaldehpge;imipd2 HoRE2 tOMPU) (13.6 nl,

0.11 mml) was. added, the mixture was cooled to -78 C and a.sol utlon of

2- cyano- 3- met hyIthi-ophene (9.27 g, 75.4 rrm)l) in THF (20 m) added
dropwi se, followed by 15 trinmethylsilylchloride (19.1 m) after 30 sec.
The m xture was. (e to room tenperature over 30 mn., evaporated,
taken up in di her, the solids filtered off and - the filtrate

evaporated to afford a 0
chr omat ogr aphyl=£ Y CHIgnC a&ﬁ%‘ﬁ‘“&ﬁ’/@‘dl et hyl
ether in hexane, to g| ve 2 cyano- 3- 3Yr¥-5 tri rret hyI si |yl t hi ophene
as a clear oi Imsﬁyﬂﬁn@nlmanﬁgg‘ﬁlmhmnlﬂw C20 (cDCl[err]) 7.02
(1H, s), 2.43 (3H, s), 0.33 (9H, s). : Exanmpl e O
3-Cyano-2-nethyl -5 -trimethy-1silylthi ophene
Example 23
- 1-Amino-3-(3-furyl)-3.4-dihydroisoquinoli drochloride, prepared using 2-

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

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

. .
Example 25 _
1-Amino-3-(3-;bienyl)—3,4;-dihxd;oisog_ uinoline, prépared. using 2-methylbenzonitrile and
3-thiophene carboxaldehyde; m.p. 101-103 °C

20 Exa ! le 2

drochloride, prepared using 2-

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

Example 27



WD 97/ 38977 woer3se77

PCT/*SE97/-00589 ' PCT/SE97/00589-
n-Butyllithium (1.4 Min hexanes 1.3 mM, 1.8 rrm)l) was added dropw se- to a
stirred sol uti on of dllsopropyl amne (45 m) in dry THF (16 nl) at
-5 -0[err]C and the solution stirred for 30 min. The m xture was
cooled to -78 [err]C and a sol utlon of 3- cyanothl ophene (0.20 g, 1.8
mol) in THF (LAmtijo ' g 13 ine\hve 16ride m 5 .
_Oqﬁbgﬁer 44 Héz .

0.35 g, 2.5 mol) after 1 mn. Themxture was stirred

t éﬂdﬁ _
noblrj'? §|m| I thium (8.??? M | E}tﬁ%}dgé)fg:?egﬁ'ldih@caxﬁaﬁal %‘ eré\%@%lww%v&?e ngc a&’r

t d | ut THF (16 m t
° rBe[ e??]g ;(ggH?‘#é :7812%' [ﬂr%aw‘:ﬁ%}#ﬁdﬂ& }%é N B Ure vvag cool )edat o]

-78 [err]C and the crude 3-cyano- 2- net hyl t hi ophene prepared above was added

dropwise in 10 THF (4 m), followed by trinethylsilylchloride (0.43 m)

after 1 mn. The mxture was stirred for 20 min., warnmed to room

tenperaturd oExampe28 n. and evaporated to afford a yel | ow oi | .

Purification by flash chromat ography on untreat ed neutral alumna, eluting
id

with 5% di et hyl-Asti line hydrochloride, prepar
3- cyano- 2- net hyl - 5- tr| met hyl S|Iylth| ophene as a C e(flerp o? usereg%o g).

| 195; 3 1 or2. 66 (3H,
gf[grl r] Lo Ggetmeﬂz@hrdxiéaﬂdmﬁsyr(m&%ialaeh}dé%fa #88.841 °2- 66 (3H. s),

5-(Trinmethyl sil yI_)th| azol e- 2- car boxal dehyde n-Butyllithium (1.50Min
hexane, 39 nmol, 22 m ) was added dropwise at -78 [err]Cto a
Example 29

10 1-Amino-3-cyclo I-3.4-dihydroisoquinoline hydrochlori prepéredusingZ-.

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

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

°C.

20 | prep_ared_using 2-methylben26nitrile and the intermediate of Example L(b); oxalate m.p.

170-171 °C.

Example 32



20 salution og‘éWﬁet hyI silyl)thiazole (A Dondoni et al. ' Esm
n. a '

1988, 53, 174 g, 33 mml) ‘in THF (40 m). After 3 m

sol ution of N-fornylnorpholine (4.57 g) in THF (40 nm) was added
dropwi se over 15 min. The resulting red sol uffon was stirred a :
further 30 nin. and then allowed to warmto roomtenperature, diluted with,
4N hydrochl oric acid and extract ed three tinmes with ethyl acetate.
The conbi ned eiiAminos3-(@=benzothiazolyl}-3¢-d pauinoline hvdrochloride, prepared using 2-
PCT/ SE97/ 00589 34

washed with Samﬂm&ﬁz&ﬁuﬁeuﬁdimmbhrmdmxaldeh}&ﬂ aMRI258B800 sul phat e
and evaporated to |l eave a brown oil (5.5 g). Merr] 185; 360 Mz :
[err]Hn.mr (CDCl[err]) 9.89 (1H, s), 7.95 (1H, s), O. 24 (9H, S).

5 Preparation of Products - Exampl e |

1- Ami no- 3- (2-f Luoro nyl ) - 3. 4- di hydr oi soaui nol i ne hydrochl ori de

Li t hi um hexane 2 ylazide (1.0 Min THF, 5.0-m, 5.0 mol) was added
dropwise to 10 a stirred soI f .rbenzaJd h 0.53 m, 5.0
mol ) in dry ThAmRog-ch ' ALY ER01SOQUINO NG AYATY ide, pR¢nagste d

towarmto O [err]C overa per| od of 2 h anwhl I e, n- butyI l'ithium
(1.45 Min hexasiag2- -chidro+Gmiethythebzorditrileand 4dborbbenzgidéhyde; o.pa 136-178 &G.

le 34 _
1-Amin o—3—[gheny]g_thm1)-g,mg'hzdmigqgﬁinoline_mg' drochloride, prepared using 2-

1o methylbenzonitrile and phenyl propynal; m.p. 235-236 °C.

ride, prepared using 2,6-

15

using the intermediate of Exa:hple C and 4-fluorobenzaldehyde; M+ 258; 360 MHz 'H



sol ution of iisoaropylarn’ne(S.S'rrrml, ‘0.78'm) in dry THF (8 nl) at -54_
O[err]C and VRS solution stirred for 30 min. DVPU (0.91PRT/SES7/958fp )
was added, the mixture was. 15 cooled to -78 [err]C and a sol ution of

2-met hyl benzonitrile (5.0 mol, 0.59 m)-iMZHF (4 nl) was - added
dropwi se. The dark-red anion was stirred for 30 mn., and the freshly
pr epar ed i mne solution added dropwi se. After 40 mn., the m xture

vas var med 1 oy f.d@EDNESOY 914830H, m), 7.39IH, my T0BaEE )l 4 B0 P 9947, 4.7 pip),

hydrochloric acid, "extracted three tines w I chl oro

nbi ned ext | ' | phat. d ted to- 20 afford
;Oye: Ingw g?(l rf‘%@g‘*’wﬂ%@bﬁ?fﬁ@ﬁ%ﬁf;sﬁ gh?oﬁgt og\rlggﬁ;aoﬁ un'?reat eda o

neutral . alumna, eluting with 5% et hanol in dichloromnethane,

increasing the gradient to 10% met hanol in dichloronethane to give a .
pal e yell ow foam (0.49 g). This was recrystallised from o
di chl or orret haixampie 38e to afford pale yell ow crystals of - WO 97/38977
PCT/ SE97/ 00589 o : : 35 '

| - ami no- 3-5 2- f-lAmines R dif dfivovapheng) ivdrodsolqui oclflofi@e, Prepdred

m p. 204-206 [err]C. The conpounds of Exanple 2-47 were

prepar ed usi ngidd@e FRERRCHRE oEERMAPR I3 ankb - TokdtRnzAldetyRE R 291.928bE! i | €S
and al dehydes. ' _ S

ide, prepared

10 using 4-fluoro-2-methylbenzonitrile and 4—ﬂuorobenzéldehyde; m.p. 227-228 °C.

Example 40
!,. -&ing—?-ﬂuor;)é-( 4-ﬂuoroghgnxl};3,4-dihxdmi§oguigolm‘ e nyc_lmcglgrigg
This was prepared by the method of Example 1 usiﬁg 3-fluoro-6-methyl-2-
s trimethylsilylbenzonitrilé (Example F), to give a 9:1 mixture of title compound and the
corresponding S-u'imethylsilyl substituted compound. This was purified by the following
- hrocedure : the contaminated product (570 mg) in THF (8 ml) was treated with tetra-n-
bﬁtylammonium fluoride (1.0M in THF, 2.0 ml) and stirred at room teniﬁeraturé for iﬁh.
The mixture was ev'apora.ted and purified by flash chromatography on uﬁtreated neutral
0 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).



Exampl e 2.  wo ghsgodii No- 3- Rhenyl 3. 4-di hydr oi soqui nol i ne hydrpé-bjsﬁg-”ﬁgs

prepared using 2- met hyl benzonitrile and benzaldehyde m p. 204-206
[err] C. Exanpl & 3 1

- A no- 3- (4- (benzyl oxy) phenyl ) -3. 4- di hydr oi s4%jui nol i ne hydrochl ori de, .
prepared using . 2-nmet hyl benzonitrile and 4- benzyloxybenzaldehyde m p.
248-250 [err]C - 15 Exanple 4 I

- Am no- 3- (4- (nethylthlo)phenyl) 3. 4-di hydr oi soqui nol i ne hydrochlorlde
prepared using 2-met hyl benzonitril e and 4-met hyl t hi obenzal dehyde;

col ourl ess gl ' r] 268. Calc. for C[err]H[err]N[err]ClS C
63.0, H 5.6, @"‘é‘%‘g

11.6, S 10. 5@6 Found C 63.0, H5.9, N9.3, d 12.0,
S 10.2% 20 \ D) .
1- Am no- 3- (4- (Fethy
prepared using 2-
col ourl ess gl a®s. 14

.7ydrochloride,

70.45 H 6.3, N 10.3, d 130%FoundC 70.6. H6 6 N10 35, g 13.0 %
WD 97/ 389775 by the method of Example 1 using 2-methylbenzommle and mmethylsﬂylacetylene
PCT/ SE97/ 00589 36

carboxaldehyde, 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 :
0 stirrea at room temperatﬁre 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
15 afford l-amino-3-¢thynyl—3,4-dihydroisoquinoiin¢ hydrochloride as yellow crystals, m.p.

226-227 °C.

Example 42
1-Amino-3-(4-(3-aminopro l. henyl)-3.4-dih drois uinoline hydrochloride

0 a) i i -3.4-dihydroisoquinoline hydrochloride,
prepared by the Iﬁethod of Examplé 1 using 2-methylbenzonitrile and the intermediate of
| Bxample. G(b); pale yetlow 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, J 7.9 Hz), 7.69. (1H, ¢, .f’?.S Hi), 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



Exanpl e 6 no- 3- (3- (net hyl ) phenyl )~ 3. 4-di hydr oi soquin-oline
hydr ochl or de’ Oﬁ?éfé?ed usi ng 2- met hyl benzonitrile and FCT/SEI7/00589
3- et hyl benzal dehyde; colourless foam Merr] 236. Calc. for 5 _ -
Clerr]Herr]Nerr]d + 0.8 nol H20: C 66.9%4 H 6.5, N 9. 8, d 12. 35% Found
C66.6, H6.5 N 9.7, d 11.8% ' Exanmpl e 7 1
- Am no- 3- (4- (et hoxy) phenyl) - 3. 4- di hydr oi soqui nol i ne hydrochl ori de, _
prepared usi ngp2g g Qm?tdwdbsommtm) I3e798r|3176&mt:h?>3y51emw8 éﬁhxfﬂcjﬂng (2H, d,
err 1 7°C

col ourl ess gI ass. 252. Calc. for err|Herr]Nerr

ExGaﬁgl eHS5 ,J%'% /Z&WS égﬁhmogqtgi}d ﬁgng §n4 gi ﬁ;/drNo?sgquiGnollizng »
) e

hydr ochl ori de, prepared

benzal dehyde:®)m (@ 3c30 AR Sk

- Am no- 3- (2-( chI or 0) phenyl )- 3 - di hydr oi sQqui noI I ne, prepar ed usi ng 2--

net hyl benzoniArmixturgrod 1%!10&@@%%@%”“@)" Wb $-dilydrqisaquinpling

Exanpl e 10 1 - Am no- 3-(3-(chl oro) pheny) - 3. 4- di hydr oi soqui nol i ne

hydr ochl or d%yd?é&m{&itws irfzg 124 mmot) [Example 42(a)] and tin (II) chloride (330 mg, 1.51

| mmol) was stirred at room 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-aminopropyloxy))phenyl-B ,4-dihydroisoquinoline dihydrochloride (195

10 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.

15

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

20




met hyl benzom‘{,blgl”gs,a}gd 3- chI or obenzal dehyde mp. 179-182 C  pcrsedoesss
97/ 38977 o '

PCT/ SE97/ 00589 ' 37

Exanpl e 11 | - Am no- 3- (4- (chloro)phenyl) % 4- di hydroi soqui nol i ne
hydrochl ori de, prepared using 2-. nethylbenzonltrlle and o
4-chl or obenzal dehyde;. A .29 ] ¢ . ) hloride d
1- Ami no- 5- chl oo- FAEEA P ARG ORI (P8 e 5 IYHREIGNES, AP
usi ng 3- chl oro- 2- neth Ibenzonltrlle and benzaldeh colourless

foam Merr] 2Zuptheagthod %Examp e 1 sz 3-predily qqremm}leep@ﬁﬂmtecne@a@ of fxample
N 9.6, d 24.2% Found C61.2, H5.1, N9.7, O 24.1% 10 Exanple 13

1- Ami no- 8- chIQﬂoagwmbwmbmn304+ﬂmhgﬁk0|squ|nollne hydr ochl ori de, prepared
usi ng 2- chl or o- 6- et hyl benzonitrile and benzaldehyde mp. 247-249 C
Exanple 14. 1§ i Aino%-Gt(2ar bRy 3 A-dthviirslisboiinslinededidtaldride, m.p.

hydr ochl ori de. ‘prépared using 2- nmet hy
4-f uorobenszal fl(%yg@gc_m_ p. 246-247 [err]C

10  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+I-I).+ 280; 360 MHz 'H n.m.r (dﬁ-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 (I.H, t, J7.5 Hz), 7.53 (IH; t,
s J71.7 Hz), 7.46 (1H, d, J71.5 Hz),. 7.33 (14, t.-J7‘_6 Hz), 7.31 (1H, s),'7.2l1'.(1H, t, J 7.8 Hz),

499 (1H,t, J5.7 sz, 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).

20

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

Example P; browh foam. M" 301.




Exanpl e 15 L. Ami-no- 3- (3- (fl uoro)phenyl ) -3. 4-di hydroi s ' '
hydrsochl or i a‘é?”ﬁaégar ed using 2- 20 nethylbenzonitrile andqqﬂ-f,ﬁgl.’}ow59

- 3-fl uor obenzal dehyde; col ourless foam (MrHJerr] 240. Calc. for -
Cerr]Herr]Nerr]CLF + 0.30 nol Herr]O: 3.9, H5.0, N9.9% Found C
63.9, H5.2, N9.9 % .Exanpl e 16 WO 97/38977 -

PCT/ SE97/ 00589 -, Yy . ' 38 L
-~ 1- Ami-no- 5- f | ubste-mbptydammonium fouride (3;004 in THE) 1.8 m) avas added - drapwise &p a selgtion
using 3- fluoro-2-nmethyl benzonitril e and benzal dehyde; mp. 181-184
[err]C : of 1-ﬁninwp:f-éz—157-tnm3hylsx1y1)th1azolyl)-3,4-d1hydroxsoqumohne hydrochloride

1- Ami no- 8-fl uor o- 3- phenyl - 3, 4- di hydr oi soqui nol i ne hydrochl ori de, prepared

- using 2-- [Exbingiy 46(8)] (430 wmEbE2? nmndl).i The mixtultonzsdtitel \ad fionp tenspeythfedr 30
~foam (MtH)[err] 241. Calc. for - (err]Herr]Nerr]Cl: C65.1, H5.1,

N 10. 1% Foungd;C eturtlier Phclu® 44 the resulting er@Bthedd pufi |
1- Ami no- 6- br(r}gom-'?c-%gﬁ%ny - 3. 4%“ hydr oi soqui nol i ﬁe hydr ochl -(?Pg‘lg‘g?bgrﬂgf)%r ed

USing 4= B o0 2 0oL i DRAF Rl o MERARA PO LBianl B 224 225 ©
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.).

10

| hydrochloride, prepared using 2-methyibenzonitrile and
2-(N. -(2-trimethylsiiylethoxymethyl))imidazole carboxaldehyde; m.p. 134-135 °C.

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

| 15 3N 5queous hydrochloric acid (10 ml) was added toa sqlution of |
' 1-amino—3;(2-(N-(2-trimethylsiIylethoxymethyl))imidazolyl)-3,4-dihydmi§oquinoline
" hydrochloride [(Example 47(a)] (650 ﬁg, 1.7 mmol) in ethanol (50 mI) and the mixture
heated to reflux for 20 h, allowed to cool and concénffated under vacuum to afford a

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

20 . crystals (350 mg), m.p. 181-182°C. -




Exanpl e 19 _ }és gAqi no- 3- (2-.(met hyl }-phenyl) - 3. 4- di hydr oi soaumwlszmsss
hydr ochl.ori de 91 prepared using 2-nethyl benzonitrile and

2- met hyl benzal dehyde; col ourless foam M+ 23 : Calc. for _
C[err] Herr]Nerr]Cl + 0.2 nol H20: C 69.5, 6.35, N 10.1, d 12.8% Found
C69.4, H 6.5, -N 10.3, G 12.3 % Ex'arrple20 20 ' '

L R R e
T 5 o R A sty

PCT/ SE97/ 00589
- Ami no- 5- met hy).5 78 mh&ﬂ)/imﬁcthanhlh;ld nou@oqated@wdmhmras@ﬂodrmbeanqowmweﬁ
using 2, 3- di mret hyl benzonitril e and benzal dehyde; mp. 211-212 [err]C

Exanple 22 5 at&xo?,p‘}{@rék%fiiryﬁ?o%ﬁm 16 8. The imistdreowafilérad throwghgelitoaid evapoated.
prepared using 2- nmet hyl benzonitrile and 2-fural dehyde; mp. 208-21 1 -

[. err]C s The residue was purified by RP-HPLC to yield a white hygroscope solid (126 mg).

[M+H]" 230; 360 MHz 'H n.m.r (d;-DMS0) 10.30 (1H, 5), 9.43 (1H, ), 9.03 (1H, 5), 8.80
(1H, br.s), 8.56 (1H, br.s), 8.05 (1H, d, 7.8 Hz), 7.71 (1H, 1, 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).

-A mixture of l-ethyithio-ﬁ,4-dihydro-3-methylisoqﬁinoline (M. Gittos et al, J. Chem. Soc.,
Perkin I, 1976, 33) (0.68 g, 3.3 mmol), ammonium iodide (0.48 g, 3.3 mmol) and ammonia
ts°  (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 t_he product

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

20

- hydrochloride



Exanpl e 23 szésﬁ? no- 3- (3-furyl) -3, 4-di hydr-oi soqui nol i ne

pr epar ed -.usivr‘;g 0 nethyl benzonitrile and 3- fural dehyde; hir?fpfgﬂl])

[err]C Exanple 24 . 1 8

- Am no- 3- (2-t hi enyl ) - 3. 4-di hydr oi soqui nol i n% hydr ochl ori de, prepared using
2- et hyl benzonitrile and 2-thi ophene car boxal dehyde; m p. 200- 202
[err]C

- Ani no- 3- ( 3- t?h‘%ﬁﬁngf?aﬁgd%mﬁ%ﬁ?&ﬂﬁ Hlf’el'“ﬁpéﬂ?sﬁlé&?fmﬂlﬁtg of Example M to

2- met hyl benzonitril e and i ophene, car boxal dehyde; mp. 101-103
[err]C 20. %ﬁﬁvl@udgis foam, Mj_-476 360 MHz Hnmr(d6~DMSO)8 12(1H, d, /7.9 Hz),

- Am no- 8- chl oro- 3-(2-furyl) -3, 4-di hydr oi soqui nol i ne hydrochl ori de, prepared

using 2- 7.76-A1651(SHE mET. 537 3dr(BHn )y 7.1 (2H0d, 8.6 Ho 6 TE(280 4D I 8F Be)Huds:
mp. 229-231 [err]C - Exampl e 27 WO 97/ 38977
PCT/ SE97/ 0058%H, dd, J 5.9, 8.6 Hz), 3.28-3.16 (2H, m), 1.03 (9H, s). 40

s b) l-Amino-3-(4-hydroxyphenyl)-3,4-dihydroisoquinoline hydrochloride
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 flash chromatography on untreated néut:al alumina, eluting with 5%
i0. 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, J7.6 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

15 (1H, t, J7.3 Hz), 3.25 (2H, 4, J 7.3 Hz).

20  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 io a stirred



1- Am no- 3- ( 3- Wsiﬂ;ﬁ(sh)l' 3. 4-di hydr oi soqui nol i ne hydrochl ori de, pfc-pgng-ﬂooggi ng

2- ‘met hyl'bénzonitrile and 3-pyridi ne carboxal dehyde; pale yell ow
foam M 223. Calc. for Cerr]Herr] N[‘%r(r] Cl: C64.7, H5.4, N
16.2% Found C 64.9, H5.8, N15.9 % 5 anpl e 28 1

- Ami no- 3- (4-pyri dyl.) - 3, 4- di hydr - 0i soqui nol i ne hydrochl ori de, prepared using.
2- - methyl benzonitril e.and A-pyrkdi car.baxal in M., .238-241 C
Bxanpl e 20 1ironEnRAsaerpp gl e 0 B2 SRR T U THRT 0 fPu epoad ane o

repared using_ 2- met hyl benzoni tri cl. opropyl,  carbqgxa) dehyde;
Pn p_p 200- 202 ?@,apql the solution su@g%f@n%bﬁﬁ??o@’ ml, 86 n%ol) was added, the t%lxture.
1- Am no- 3- 2- (di et hyl am no) net hyl ) henyl - 3. 4- di hydoi soqui nol i ne ;

hydr ochl or i de. waslépoléd 0p38 @G andiarsghionmif Rydylape-3emethyl-5-¢rimethyisilglthiophene (2.56
i nternedi ate of Exanple K(b); mp. 117-119 ' cC Exanmpl e 31

1 - Ani no- 3- ( 3'&%%,%’?’6(3%&},2?}:3 ) WRNRIREE drophid) YPROorams dnis igﬁ?stirred for 30

hydr ochl ori de. ng 2-nmet hyl bénzonitrile and th

| nt er medi at s O;];ﬂnl.z,xa%%g ﬁ'léghq} br%d%&?n&ﬁution added glzo%v;iZel L&&I IJOQ‘nin., 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
eQéporated to afford a yellow oil. This was purified by flash chrdmatography on untreated
neuﬁ'al alumina, eluting with 5% methanol in dichloromethane, increasing the gradient to
10 10% }rxethanél in dichloromethane to give the title compound as an oily white solid (243
| mg) M* 300; 360 MHz 'H n.m.r. (CDCl,) 7.40-7.32 (5H, m), 7.11 ( I.H, s), 4.96 (1H, dd, J N
5.7, 10.8 Hz), 3.l28 (1H, dd, J 5.8, 16.7 Hz), 3.17-3.1 (1H, m), 0.36 (9H, s).
b) 7-Amino-5-phenyl-4.5-dihydrothienof2 3-clpyridine hydrochloride
_ Tetr&n-butylammonium fluoride (1 .OM in THF, 1.12 ml), was added dropwise to a
15 solution of ‘7-_amino-S-phenyl-2—ttime_thylsi1yl-4,5-dihydrothieno[2,3-b]pyrid.ine
© bydrochloride (0.13 g, 037 mmol) in THF (2.5 ml) and the mixture stirred for 30 min.,
evaporated and the residﬁe purified by flash chromatography on untreated neutral alumina, -
- eluting with 4% metﬁanol in dichloromethane, increasing the gradient by increments to |
20% methanol in dichloromethane to afford a colourleés glass. Récﬁstallisation from

20  dichloromethane 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.



Exanpl e 32 97/ 38977 S  pe |
PCT/SE97f 00%; rasg}” ' PCTIRE97/00589

- Ami no- 3- 2- benzot hi azol yl ) - 3, 4- di hydr oi so o%@m i ne hydrochloride, prepared

using 2- - nethylbenzonitrile and 2-benz i azol e carboxal dehyde; m p.
258-260 C Exanple 33 5 1-Anino-8-chloro-3-(4- :

f | uor ophenyl - 3, 4- di hydr oi soqui nol i ne hydrochl ori de, prepared - using
2-chl oro- 6- et hyl benzonitrile and 4-fl uorobenzal dehyde; mp. 176-178
[err]C Exanpl e 34 1

- Am no- 3- ( phirdmgl®§yl ) - 3. 4- di hydr oi soqui nol i ne hydrochl oride, prepared
using 2- 10 nethyl b_enzon|tr| | e and phenyl propynal; mp. 235-236 [err]C. -

Exanpl e 35 7.Amifo-S43i v @t vdeothi*as(el 3-3indridi RicReidenol i ne
hydr ochl ori de, prepared usi ng 2, 6- | ret hyl benzonitriTe and '
benzal dehyde; ymp s hdn-s14 : : .
-Amn05f|uo 0-3-(24- . hl ori de,
pr epar ed

hydrochloride, prepared using 3-pyridine carboxaldehyde pale yellow foam. (M'H)" 302;

360 MHz 1Hnmr‘ (CDCl;) 8.43-8.41 (1H, m), 772 (1H,d, J79Hz),720(1H dd, .I48

7.9 Hz), 6.96 (lH, s), 4.91 (1H, dd, 15.8, 10.0 Hz), 3.20 (1H, dd, 5.8, 16.7 Hz), 3.02 (1H,

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

idine hydrochloride, m.p. 201-202

Example 53 ,
7- ino-S-c.co 1-4.5-dihvdrothieno[2.3-clpvridine chloride

ilS mmlondg, preparcd using cyclopropyl carboxaldehyde pale yellow foam (M *HY 265
360 MHz 'H n.mur. (CDCl,) 7.12 (1H, s), 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 (9H, s), 0.36—0.29_
(1H, m). |
b) 7Z-Amino-5-c xgloprogxl-4,5-4; ygzothlenol 2 3-clpyridine hxdmgl_xlogde, m.p. 268-270
20". °C.




using the mterrre%s%e of Exanpl e B(a)- and.4-fl uorobenzal dehydq.c-l-ygﬂg-,mssg
235-237 [érr] ¥ Exanpl e 37 I
- Ami no- 8- f |l uor o- 3- (4-f l'uor ophenyl ) - 3. 4- di hydroi soqui nol i ne "hydr ochl ori de,

pr epar ed - using the internedi ate of Exar?dl e C . and

4-fl uorobenzal dehyde; M+ 258; 360 MHz [err]H WO 97/ 38977

PCT/ SE97/ 00589 ) i o . 42

n.mr (d6- DVSOa) 7. Z4Bmirid45-(8 )-2%rime 5-dixydrathienef2 34 ]mq .
11.7,4.7 Hz), ' 3.04 (2H, ddd 158 11747Hz) -Exarrple385
1 - Ani'no- 5, 8- digrép#eedusing Zﬂ-ﬁﬂald&hwdjpalplykllwé'ednf((ndﬁﬂ};c@h 860 Miéz 'H n.m.r. (CDCl)
hydrochl ori de, "prepared using the internedi ate of Exanple D and -

4-f I uor obenzal kf;6.46 (1H, 5), 23 MHSdEY 5.7, 10.0 Hz), 3.28
- Am no- 6-f | uor gﬁg‘vﬁz{fs uo?ooﬁ%ﬂrﬁgf,fl%ﬁ? dfhydr(él sg)qw ngPl ne&hydr ochl orzl)de

repar el sae (S Gy R FIIYEL AT b! 16 §rH b5 fdhtigg.onenzal dehyde;

- Am no- 7-fl uor o- 3- (4-fl uorophenyl ) - 3. 4- di hedr oi soquj nol i ne hydochl ori de
s b) 7-Amino-5-(3-furyl)-4.5-dihydrothieno(2.3-c]pyridine hydrochionde, m.p. 225 °C

(dec.).

10 .
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

15

20

Example 57



Thi s was pr ?ﬂ? the met hod of Exanple 1°using 3-fluoro- 6¥ ¥%§§

15 trlnethy benzonitrile (Exanple F), to give a 9:1 mxture o tle
conmpound and the ' correspondi ng 8-tri hyl si |yl substituted conmpound.
This was purified by the foll ow ng protedure: the contam nated
product (570 ng) in THE (8 nm) was treated with tetra-n-

but yl ammoni um f | uori de g : .0 n1) and stlrred.at

tenperature f&ill 20-3: PRI B 207 X T ;
chromat ogr aphy on -untreat ed neutral 20 alun1na elutlng mnth 2@6nethano|
i n -di chl or omreghafdAminoes-Elabes ol 2 d ih erivfid A

a pale yellow oil which trlturated Wi th dichl oronethane to afford a fine
whi te powder ﬁﬁ%mﬁde, 98be DZWOI tarbbkdldelydéd[ err] - DVBO) 9.29 (1H,
br.s), 8.11 1H, dd, gJ2 4 * . 62- fﬁgé (4H, n) 7. 26 7.21 (2H,
m, 5.05 (1H, p@dd, ' : . 7438977
o7 S0y donad) LA : L hidiide
Exanpl e 41 ' = A R -3-et|ynyl43;4-dihydroisoquinoline hydr ochl ori de

a) 1 - Aninbd- 3“‘(&'?%9‘@% ﬁsi yl et hynyl ) - 3. 4- di hydr oi soqui nol i ne” hydrochl ori de,
prepared 5 by the nmethod of Exanple 1 using 2-nethyl benzonitrile and

trimethylsilylacetyl ene car boxal dehyde; m p. 230-232 C b) |
- Am no- 3- et hynyl - 3. 4- di hydr oi soqui noI i ne hydrochl ori de
Example 58

room:

10

15

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

20  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).



A m xture of %?ﬂgﬁ%é-(t ri met hyl si'l yl.et hynyl ).-3,- 4- di hydr oi soqpd-1)Sk9700589
hydr ochl ori de e i nternedi ate of Exanple 41(a), and potassium

carbonate (100 ng) in nethanol (60 m) was stirred at room t'errpe'rature
for 74 h. More potassium carbonate (630 ng) Was added, stirring
continued for 16 h, the solution concentrated under vacuum and purified by
fl ash chromat oar aphy an. U, , Wi t h 5%
methanol in b)) ZzAMBINOLI-BraDYRYi Ehs ' RS $ 8 tzﬁﬁT?gl"

i n di chl or onet hane to gi ve a yeI I ow/brovvn soI [ d (0 75 g) Th| S was
recrystalli sed®@rom net hanol / di chl oronethane to 15 afford 1

- ami no- 3- et hynyl - 3, 4-di hydr oi soqui'nol i ne hydrochl oride as vyell ow crystal S,
m p. 226-227 [err]C. ' Exanpl e 42 I

- Am no- 344 (3-am nopr oyl oxy) phenyl ) - 3. 4- di hydr oi soqui nol i ne hydrochl ori de
20 a) 1 -Anmin ¢13- azi dopr bpyl oxy) phenyl ) - 3. 4- di hydr oi soqui nol i ne
hydr ochl ori de. E—ﬁ‘lﬂé"ﬁrepar ed by the met hod of Exarrpl e | using

2-met hyl benzonptrile a pdi a ; A B)
yel | ow oi | .° ( MRS ST ¥~40.26 (1H,
br.s), 9.57 (1H, br. s) , 7.69 (1H, t
J 7.5 H), 7.59 I ), 7.31 (2H, d,

thylgilyDthi
J8.0 Hz), 6.96 (1H, d, J6.8 Hz) ’ WO 97/38977
PCT/ SE97/ 00589d1i;xdmthlmo[2,3-c Igmdme hxdrgchlonde, prepared from the intermedinte of ExampleP,
t, J6.8 Hz), 4.14- 4.01 (2H m, 3.79 - 3.76 (1H m, 3.51 - 3.48 (1H m,
3.28 (2H, d, brown glass, [M+H] 380; 360 MHz 'Homr. (CDCl,) 7.50 (1H, s), 6.92 (1H, 5), 5.17

(1H, dd, J65 5.1 Hz), 3.37 (2H, ddd, J 16.9, 6.7, 49Hz),014(9H s), 0.09 (9, s).

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 %.

15

hydrochloride, prepared using 4,4-dimethylpent-2-ynal, yellow glass, [M+H]" 305; 360
MHz 'H n.m.r. (CDCly) 7.12 (1_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, s).

20

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

drochloride, pale yellow' '



J7 Hz), (1H, m, 1.98 - 194(1H n) b)
1- Ani no- 3- (?’Q%ﬁazg nopropyl oxy) phenyl) - 3, 4- di hydr oi soqui nol i F&T/SEI7/00589
hydrochl ori de A m xture . of _
1- am no- 3- (4- ( 3- azi dopr opyl oxy) phenyl) 3, 4- éf‘hydr oi soqui noline "5

hydr ochl ori de (360 ng, 1.01 mmol) (Exanple 42(a)] and tin (11).chloride
(330 ng; 1.51 . mmuol) was stlrred at roomte erature for 30 m n. The
sol uti on was ZeABO-3{nhe myDed5-dihyd nofa 0 o
wat er / met hanol /trlfl uoroacetl c acid (85 15: 0. 5) the preC| pitate f| I tered
t hr ough cottan Heid V- ethyleidly1b :

1-am no- 3-(4-(3-am nopropyl oxy))phenyl 3,4 di hydroi soqw nol | ne

di hydrochl or h%éﬂiaﬁ u | 382 : . The
conpounds of anp ede?edﬁrsg%r epalrﬁelgp%%tﬁgw?efts dﬁ@? %xarrpl e 42 usi ng
t he - appropriate isoquinoline. 15 Exanpl e 43 -
1- Am no- 3- (3- (2- am noet hyl ) phenyl ) - 3. 4- di hydr oi soqui nol i ne di hydrochl oride
a) I-Am'-no-3-§3 I vl .3,.4-di hygd drochl ori de,
pr epar ed : NG 2 xBgdine hydeachloride) brownd
the internedi ate of g{, coI ourI ess foam (NH—i) + 292. 20

Exa
b) 1- Ami no- 3W@8¥§®(hm1g%t 833- )Qﬁl@rfgt% 1 ABSEY dhd). & ol HE3 Hi 8 mol H,0: C 57.0, H
di hydrochloride. mp. - .97-100 [err]C Exanpl e 44
- 46,N8.9,S510.1%. Found C56.8, H4.5,N 8.5, S 9.9 %. :

10

 hydrochioride, prepafed using cyclobutyl carboxaldehjrde,'_orange gum, M* 278,
b) Z-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
15. | (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).

20

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.



1- Am no- 3- ( 4- Hgepet hyl )phenyl )-3, 4- d| hydr0| soqui noI I ne hydrraIseIroesss
WO 97/ 38977 % Qﬁe

PCT/ SE97/ 00589  ss | 45
a) 1- Ami no-3-(4-(2-azidoet hyl. )phenyl) 3. 4-di hydr oi soqui nol i ne

hydr ochl ori de, . prepared by the method of Exanmpl e 1 using
2--met hyl benzoni rigl . .

f oam (I\/H—I)[er:b}

| - Ami no- 3- (4-(2-am noet hyl )phen}/I -3, 4 di thI‘(i)I soczw nol i ne hf/dr ochl oride.
mp. 5 206- 20T hissway prepared from ilylethynyl-2-methyl-4

- Armi no- 3- ( 3- ( 3- ani nopr opy| )phenyl ) - 3. 4 d| hydr oi soqui nol i ne hydr ochl oride

a) 1 - Ani no- 3- @ihydsethizhd(Pp3-olpytiflinedystochBrie {Ekanipleit2 (=)l iaccotding to the procedure of
hydrochl ori de. 10 prepared by the nethod of Exanple 1 using

2- met hyl benzomgxwpecﬂqs) Mfdrmbﬁtwmmmmp 227-Bpaaudec.).(f ) ;

col ourl ess viscous oil, (MH)'+ 306.

1- Ami no- 3- (3-(3-am noropyl ) phenyl ) -.3. 4- di hydr0| soqui nol i ne hydrochl ori de.

col ourless Solid. (MH + 280; 360 Miz [err]Hn.mr (d[err]-DVBO 10.38 (IH,

br.s), 9.64 (1 br.s), 9.08 (IH, br.s), 814 (IH d J7.9), 8.02

(2H, br.s), 7. ,5 , J7.5 Hz), 7.53 (1H t, 15 J7.7 Hz), 7.46 (1H d,
J7.5 Hz), 733.(1H L3 7. 21 t. J 7.8 Hz),
4,99 (1H, 't, J9-Amigo-3-ethvist Sdihydrotinenoll.3-clpyn gehloride > 65 (2H, t,

J7.6 Hz), 186(2H pentet 3 7Hz |
' Palladium on charcoal (57 mg) was a edasa slurry in ethanol to 7-

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

15 Following the method of Ekémple 66, the following goﬁpomd 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),

20 1.40 (2H, m), 0.90 (3H, 1, J 7.2 Hz).

Example 68
4-Amino-6-pheny!-6.7-dihydrothienof3.2-clpyridine hydrochloride



Exanpl e 46 20 _1 -Anm no-3-(2-thiazol yI )} - 3, 4di hydr oi soqui nol i ne

hydr ochl or | W@ 97 97138977 a) PCT/SE97/00589

Am no- 3-(2-(5-trinmethylsilyl)thi azol yl - 3. 4- di hydr oi souui nol i ne

hydr ochl ori de. prepared by 'the nmet hod6 of Exanple 1 using

2-met hyl benzonitril e and the internedi ate of ~ Exanple P; brown foam
Merr] 301. b) 1 -Am no-3-(2-thiazolyl)-3.4-dihydroi soqui nol i ne

hydr ochl or i dEhis was préj@rai/sBibe fivethod of Example 51, substmmng 3-cyano-2-methyl-5-

PCT/ SE97/ 00589 6y

Tet ra-n- but ydrmemﬂsﬂmfémeﬁﬁ 1-by#id-3-telhyl-s-diméhPhilyMRspiate ash diapese t O

a sol ution

1- am no- 3- (Zet;p?oﬁl{dt@mr*q@ Jdyl)thiazolyl)-3,4-di hydroi soqui nol i ne

hydrochl ori d € 46(a)] (430 ng, 1.27 mol). The mixture was
stirred at . rat ed under vacuum and
theresultlnéc 52 Xi-= . NG id
untreated neutral alumna, el ut| ng. W t h 10% et hanol in

di chl or on%et herepared n@ngasmgiehme grlsaielaw foam (049.) [M]* 301 p 360 MH2 'Helhow
foam (237 ny). Trituration fromdi chl oromet hane and THF gave an

of f-whi te soldDMBO)7.98YQH28)] [ e 22 (S¥am)) 5.10 (1H, dd,B6019.2 HEY, 3.99(1H, dd, J
- Ami no- 3- (2-im dazol yl') - 3. 4- di hydr oi soqui-nol i ne hydrochl ori de a)

~1- Ami no- 3- (250!\}1?325|m9)3|45(myﬁ1gtd@<(g}ptsj1yl )i m dazol yl) -3, 4-di hydr oi soqu

i noli ne

idine hydrochloride, m.p. 213-215 °C.

10 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 .le 69
4-Amino-6-ethynyl-6.7-dih ieno(3.2-clpyridine hvdrochloride

15 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, J 6.6 Hz), 3.37.(1H, :

dd, J5.9, 17.0 Hz); 3.24-3.18 (1H, m), 0.22 (9H, s), 0.00 (9H, 5). | |

b) Lémino-ﬁ-ethm. 1-6,7-dihydrothieno[3.2-clpyridine hydrochloride, m.p. 196-197 °C.
20 | ' |

Example 70

hydrochloride, prepared using cyclopropylcarboxaldehyde, off-white solid. (M+H") 265:



hydrochl ori d ed using 2-nethyl.benzonitrile and PCT/SE97/00589
2-(N(2-t7i met?*nyl st |yl ethoxymethyl))im dazol e carboxal dehyde; m p. 134- 135
[err] C b) 1-Am no-3-42-im dazol y1- 3. 4¢4li hydr oi soqui nol i ne

hydrochl oride 15 3N aqueous hydrochloric acid (10 n) was added to a

sol ution of 1-am no-3

e ok e e oA S “°@¥WSW3%%&§P%#%@? G H o L 159150,

~th d fl d '
concentr at ed RdbASSaskIH. . b ke O, ), 11p3 SN sun 591 55 (kg m), 039-033

recrystallised from methanol /diethyl ether to yield pale yellow 20

crystals (350 (@), my32 (38.1s)182 [err]C - Exanpl e 48
1- Am no- 3- (4- pi peri dyI ) -3, 4-di hydr oi soqui noI i ne hydr ochl or| de WO
97/ 38977 a) 4- 1-6,7-dihyd i

PCT/ SE97/ 0058
slurry of psl atﬂm de (8 ng, 10 noll) in nmethanol (1 rﬂ) was added to a
sol ution of am no- 3- (4pyri dyl ) -3, 4- di hydr oi soqui nol i ne hydrochl ori de
(Exanpl e 28) (150 nmg, 0.578 mmol ) in nmethanol and. concentrated
hydrochloric acid (0.4 m), and stirred under 3 -at nospheres of
hydrogen for 16 h. The m xture was filtered through celite and evaporated.
5 The residue E%ampleddfied by RP-HPLC to yield a white hygroscope solid (1
26 ny). _ [MH—ﬂ[err] 230; 360 MHz [err]H n mr (d6-DVSO 10.30 (1H, s),
9.3 (1H, s), hyd o[2 3-clpyridin
a) 7-Meth Ithio $-dihydro[2.3- idine hydroiodide |
10 To asolution of 4,5-dihydro[2,3-c]pyridin-7(6H)-thione (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 resulting 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
1s. 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 h. Aﬁer
cooling, the solvent was cvapor_ated and the_ residue was parntxoned between diethyl ether
(100 mi) and dilute hydrochloric acid. The aqueous phase was.basiﬁed with aqueous
sodium hydroxide and extracted four times with dichloromethane. The combined organic
20 = phases were dried over magnesium sulphate arid concentrated to give 7.6 g of crude

product which partially sblidiﬁed on 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.



1H, b b 8.05 (1H, d, J7.8 Hz),. 7.71 (1H,
(7 542 7%?(?&”?’%"#4 r§)72368((1H m, 327%2H d, ( é"é"ﬁé%’“‘aﬁ

(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, n), 1.48-1.38 (2H m. 580 Exanpl e 49 1

- Am no- 3- net hyl - 3, - di.hydr oi soqui nol i ne hydr oi odi de A nixture of

1-et hyl t hi o- 3, 4-di hydro- 3-net hyl i soqui noline (M Gttos et al, J. Chem
Soc. - Afexstirring farosegerabligurg thegolid was collested jo ginerfin |gmﬁthe)titleleor(1@ou418
g, 3 3 mmol) and amonia 15 (2Min nmethanol, 4 m) in ethanol (4 nm) was
heat ed at reﬁgmﬁmm&sbhdﬁh@ rms.msoec\(/aec) al l owed to cool and di et hyl
ether (100 mM) was added. Sone dark oil- which separated on st andi ng

was decanted and the remaining clear solution stood at -20 for 24 h. The
resulting crystals were coll ected, washed with diethyl ether and dried to

afford the ppoduct as pale yeI | ow prisms (370 ng), mp. 114-116
[err]C. 20 -é——!’ﬁgarrpl e 50 1 - Am no- 3- (4- hydr oxyphenyi )

- 3, 4-di hydr oi soqui noI [ ne hydrochl orjde a) - Amino-3- (4

- (tert-butyl $HAmImeyQ, &id ; =5le)’s) ] HTE LV S qu| nol i ne

hydr ochl ori de V\D 97/ 38977

PCT/ SE97/ 00589 4-Methylthio-6.7-dihydrothieno[3.2-c Ipm'dine hydroiodide - 48

To: a stirred solution of phosphoric a;id, (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

10 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.

15 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

20 ml). The resulting solid was_colh’;cted and dried to afford the title compouﬁd (18g)asa

white solid, m.p. 160-163 °C.



Thi s was pre%% t he net hod of Exanple. 1 using the internepPCHSEINI0589

Exanple Mto give a colourless foam M+ 476; 360 MHz [err]H n.mr
(d[err]-DvsO) 8.12 (1H, d, J7.9 Hz), 75970 7.65 (5H, m, 7.53-7.34
(8H, m, 7.19 (2H, d, J8.6 Hz), 6.74 (2H, d,”7J8.6 Hz), 4.86 ~ (I'H, dd,

J5. 9, 86Hz)328316(2Hn')103(9Hs) 5 b) 1

et 2°n3bﬁfyf‘§4’ﬁ5;8¥#r§aﬁcﬁﬁaixwp@éow e e b Al st o

sol ution of

-ani no- 3- (ter tenmmoyms mwylommxw#éﬁphmcﬁu%m @eﬁmhalthm@anufacm
hydrochl ori de (638 nmg, 1.11 nmol) in THF (10 mM). After 15 mn., the
m xture was ewfpenalicachean fortiecreatment or psiphylaxis of tHei abdvdryeritionsd diseases and

~ chromat ography on untreated neutral alumina, eluting with 5% 10 methanol

i n dichl or ometiasgiond, eg ixfRSirstofy Bsedscd GTaHRE, theirtenfi rbaiaeé a hféthod of treating, or -
di chl or onet hane 0 give a colourless sol i d (17 Thi s was

oroduct as a Ml e %W*‘é%ﬁ%ﬁﬁﬂ%&“&%@ Fofl, B M ey

9.65 (1H, br.s 1H J7. 8 1, J7.5

H t, J7.6 H) 156?5845' E‘%H‘ methode prise ’“6‘%!4 g&°th§8’38°'}t|z")c°“§’°'i“7‘%2’ﬁmwﬁ(e&
J8.6 Hz), 4.87 15 (1H, t, J7.3 Hz), 3.25 (2H d, J7.3 Hz). Exanpl e
51 7- Amabgvesopnehymmetswatlmwmwpéﬂbﬁgarymsqeﬁynd éﬁumnqwbnre%l oride

a) 7-Am no-5-phenyl - 2-tinethyl silyl-4.5-di hydrothieno[ 2, 3-cl pyri di ne
hydrochloride 20 Lithium hexanethyldisilylazide (1.0Min THF, 2.56 ml,
2.56 nmol) was added dropw se . to a stirred solution. of benzal dehyde
(0.26 M, 2.6 g@mpdp iNn dry THF (5 M), at -10 C, and the imne
'solution allowed to warmto O [err]C over a period of 2 h. Meanwhile, n-

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

Thé activity 6f compounds of formula I, or a pharmaceutically acceptable sait, enantiomer or
- tautomer thereof, may be screened for nitric oxide synthetase activity by a procedure based
on that of Fﬁrstermann.et al. (1992) Eur. J. Pharm. 225, 161-165. Nitric oxide synthetase .
15 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 indﬁcﬁon, ﬁ'om the cultured inurine macrophage cell line J774A-1
(obtained from the la_botatories of the Imperial Cancer Resgarch Fund). lJ774A,-1 cells are
20  cultured in Dulbeccos Modified Eagles Medium (DMEM) supplemenfed with 10% foetal.
N bovine serum, 4 mM L-glutamine and antibioﬁcs (100 units/mi penicillin G,. 1.00 mgfml
| streptomyéiﬁ & 0.25 mg/ml amphotericin B); Cells are routinely grown in 225 cm? flasks

- containing 35 ml medium kept at 37 °C and in a humidified atmosphere cohtaining 5% CO,.



butyl lithi ul I n"hexanes, 2.56 mAol, 41.77 m) was add | to
a stirred %é}’WQW 38977 : _ %ﬂéﬁms
PCT/ SE97/ 00589 ' o , 49 -
sol ution of diisopropyl amine (0.40 ni, 2.$Gmol) in dry THF (10 m) at
between -5 and O C and the solution stirred for 30 mn. DWPU (0.55
m, 4.6 mmol)_ was added, the mxture = was cooled to -78 [err]C and a
sol'ution of 2Nitjienasidssyathasgiis produceddyiopllsin rpsponsetotintadferog-gS@FNg) and ol |
0.500 g) in THF (2 M) was added dropw se. The orange anion was stirred for
30 5 nin., lipopolyseecharisLPS)y Thparediim fromeconfiietitcolfure HAaE islfeRidved 8nd AT t er
30 mn., the mxture was warnmed to O [err]C over 30 mn., quenched

with 6N aqueeysaiiariResd ol (fer ARl of BT AEdits conmn%mg% and 10 ynits/ml

di chl or onet hane, the conbi exfracts dried over s

evaporated t fo i rifl.ed flLash .. .

chr gmat ogr apﬁl;ﬁ%’n h%ef%éﬁdép 8t 1330 }}?g‘ggt l-?xzf aFE#ﬁ’kgé,h“%P%“ﬁ& eomplsheddy hanol

“in dichloronethane,, i ncreasi h adi.ent t 1 10%, et hanol in :
di ohi or omst haFEPYE s ALl SAE Tt e gk Sten ke T culhmreymegfiune Cels are colieraed by

mg). Merr] 300;, 360 Mz [err]Hn. mr. (CDCl[err]) 7.40-7.32 (SH m, 7.11

(I'H, s), 4. 96eqtifygation (1000 g for IGminutes) amd hisgte memged yHadding to dite &1l peflet’a Hz) |

3.17-3.1 (1H, m, 0.36 (9H s). b) |

7- Ami no- 5- phasolytier céntainimgi0athM EiiwHEI GH 7i5yat 20°O) 10%(wag Rlyeeioll€0.1% (viv)

Tetra-n-butyl ammonium fluoride (1 .OMin THF, 1.12 m ), was added dropw se

to a 15 sohviéfK-100, 0.1 mM dithiothreitol and a cocktail of protease inhibj isi
7-am no- 5- phenyl - 2-tri net hyl sil'yl -4, 5-di hydr ot hi Ie)no[ 2? 3- é’t8§/sr‘i°3fpr?§'“g

hydr ochl or i d L THE 2 5, s irred
o 50 . e tngf bol il Rt itior Dk B s G '
chr omat 0gy aPRy .3y <Gk HidkibE st M

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

15 (0.45uM pore size) containing 25 ;;Ll ofa éolutio.n of test compound in 50 mM Tris-HCl.
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 addition of 50 u! of an agueous solution of 3

mM nitroarginine and 21 mM EDTA.

20 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



el uting withedSesmanol in dichloronethane, increasing the grrcisEso0sey

i ncrements to 20% met hanol in dichloronmethane to afford a col ourl ess

gl ass. Reciystallisation from 20 dichl oro_ggflt hane gave the titWonpound as
~white crystals (5 1 ng), mp. 234-236 [err]C The conpounds of

Exanpl es 52-64 were prepared from 2-cyano-3-nethyl -5- |
Loty STy ORRens An.hs. J0RE AL B kRS i baT SRS Reahea vy
PCT/ SE97/ 00589 - L | | 50 |
Exanpl e 52 scmtilation ¢eyn@ng.3- pyri dyl ) - 4. 5- di hydr ot hi eno[ 2. 3- ¢] pysri di ne
hydrochl ori de a) ' _ o

7- Am no-5-(3-pyridyl)-2-trinethylsilyl-4,5-di hydrothieno(2.3-c]pyridine 5
hydrochl ori de, prepared using 3-pyridi ne carboxal dehyde, pale yellow foam

o772 (1 A e primi i adRh 56D Gk pec 15l e Figerefitd oo
.8, 16,7

g d o1 J ( %g 1(§di pgi \%ztyg Pe@ggg%:%@pﬁsg o é)gldndd a%Byi%;xs expressed als:'ielso (t%ie%gncge%#’ation of

7- Am no-5- (3-pridyl)-4.5-di hydrothieno] 2. 3- (_:g_gyri'di ne hydrochl oride, mp.
201-202 10 [ eireg substance which gi¥gs30% engyme inhibition in the assay) and aminoguanidine, which
| gives an ICs, (50% inhibitory concentration) of 10 uM, is tested as a standard to irerify the
procedure. Compounds are tested at a range of concentrations and from the inhibitions

obtained IC,, values are calculated. Compounds that inhibit the enzyme by at least 25% at

10 100 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. | |

5



7- Ami no-5-c¢ 4. 5-di hydrot hi eno[ 2. 3-c]'pyri di ne hydrochl a) '
7- Am no-.,5-cﬁ+§ﬂ%5§¥* 2-trinmethylsilyl-4.5-di hydrot hi enor 2. S—é]@py;@im‘g—ié—
hydr-ochl ori de, prepared using cycl opropyl carboxal dehyde f oam
(Merr]H[err] 265; 360 Mz [err]H nShr. (CDCl[err])rmlﬂ l m"jmn”m
3.17-3.11 (1H, n), 3.03-2.92 (2H, n), 1.16-1.12 . (1H oA
"(1H, m, 0.68-0.64 (1H, m, 0.58-0.54 (1H, m, 0.37 (9H, s), 0.36-

(1H, m. CLAIMS: Ani no- 5- cycl our opyl - 4. 5- di hydr ot hi eno[ 2. 3-¢] pyri d| ne
hydrochoride. mp. 268-270 20 [err]C Exanpl e 54 o
7- Am no-5-(3-furyl)- 45d|hydroth|eno[230]pyr|d| T )
97/ 38977 ‘éwﬁm‘f BEEN

PCT/ SE97/ 00589 Acompound of formula [ . REPLACED 5 a)
7- Ami no- 5- ( 3- furyl-2-trimethyl silyl-4.5-di hydrot hi €no[ 2. 3-c] pyri di ne

hydrochl ori de, pr epar usi ng 3-fural dehyde, pale yell ow foam

(MtH)[err] 291; 360
(IH, s), 7.14 (1H,
(1H, dd, J 5.7, 16.6

JHn.mr. (CDCl[err]) 7.54 (IH, s), 7.40
' s), 4.93 (1H, dd. J5.7, 10.0 Hz), 3.28
, dd, J 10.0, 16.6 Hz), 0.36 (9H, s).. 5

b) 7- Am no- 5- (3 RALY I, 5;di hydr ot hi eno[ 2, 3-c]lpyri di ne hydrochl ori de,
mp 225 C | o )
- NH,
s wherein:-
Rrepresehts

(i) phenyl, benzothiazolyl or a six membered heterocyclic aromatic ring cpntaining 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, |
1o thioalkyl C1 to 6, benzyloxy, or a group -Q(CH,),NRR’;-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
15 (ili) a S membered heterqcyclic.aromatic ring containing 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%ora bbnd; |

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

uml\i i



2, vt R 17 > ke

7- Ami no-5-(2-furyl)-2 trlma“th;Hsf‘ny 4. 5- dlhﬁgrothlpmﬂ) R EAARL! )
hydr ochl ori de. usi ng 2-fural dehyde, yeI I OWIS(ﬂ‘lEgETI\hWS ﬁﬁﬁﬁ 360 -
Mz [err]H n. mr (d[ err]-DVvBO) 769(1H 7. ASRERPLEACES), 6.45 (1H,

dd, J 1.8, 3.2 hiz), 6.36 (/H d, —t—J0,. 7 [Z),
3.43-3.29 (2H, Rnfeprgseg§ t(ygglppge@ alkyl Cl?’to 5>r pheny?oétnonallir suEJstt)m{ted bgr alkyl Clto 6,
7- Am no-5-(2-furyl)-4.5-di hydrothiefo[ 2, 3-c] pyr|d| ne hydrochl oride, mp.
252-254 C 15 alkoxy Cixtarfphalogén or hydroxy; _ '
7- Am no-5- (2-thi enyl)-4.5-di hdrot hi eno[ 2. 3-c] pyri di ne hydrochl oride

a) 7-Am no-5- (istr@%%%k%ﬁfdr%n@tlﬂy hl yl -4.5-di h drothi eno[2 3-c] pyridine

hydr ocht ori de ene ca o’xal dehyde. 20 b) _
7- Am no- 5-( 2- th| en 5-di hydr ot hi eno[ 2, 3-c] pyridife hydrochloride. mp.
243- 245 émﬂm‘f mdeépendently repmﬂ‘ﬂyﬁ&fgﬁ or alkyl C1 to 6,

PCT/ SE97/ 00589 52

7- Amino-5- (1 - Gﬁrﬁufa%gy:héﬂwﬂeierﬁs PipeidopatdlidamAlos mbrpidtgi;ne
hydr ochl ori de

[7)y/r6\|md|nge5 (1- be%ﬂrese%tsoéﬂ{ﬁ'tége)lgosrdnﬁm hyl si I yl - 4, 5- di hydr ot hi eno[ 2, 3- c]

A represents a thieno or benzo 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 tavtomer thereof;

10

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 C1 to 6,
-alkoxy C1 to 6 or halogen, R2 represents hydrogen, alkyl C1 to 6 or unsubstituted phenjri

and R3 represents hydrogen are disclaimed.

15
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 thereof wherein R represents ethynyl, cyclopropyl, ﬂuorophenyl

benzyloxyphenyl thiomethylphenyl, methylphenyl methoxyphenyl chlorophenyl furyl

This Sheet Has Becn Reﬂlaced




7Y no- 51 (1 FRIHBHH Hﬂﬂlﬁﬂl}lﬂllﬂﬂll mlléydf’i[ E?éﬁtﬁ‘é“ydﬁ] oyr i dPERESTOOSRD

hydr ochl ori de, 5 mp* X%0425%2 &G * Exanp lpe—58- Z-.Ani np- 5- (
1-met hyl - 2-pyrrol yl) - 4. 5-di hydr ot hi eno[ 2. 3- @‘}pyr dHite SHEEF GiASI BEENIE:

- a) REPLACED '
7- Am no-5-(1-neth I-Zdnérroly -2- trlmethylsHyI -‘4"'5"d'r-hyd-r-ot—h1—e1°re[2,3-c]py

ridine 10 hytiesyhipyridylephenyietyynyl.aesiopopropylpxyptienyl, amirvens/istrnyr
b) 7-Ami no-5-(1 -nethyl-2-pyrrolyl)4,5-di hydrot hi eno[ 2, 3- c]pyr|d| ne

hydr ochl or i deaminopropylphenyl2hfez8RA, itridizb1, methyl, (ke
7- Ami no- 5- et hynyl - 4, 5-di hydr ot hi enor 2. 3@c] pyrgl r(1(e h%qr?aﬁ}]?@meé@l)phmyl

7- Am no- 5- et ButveBL Ryl Sh hﬂyr?r‘l e% % tﬁ){/ ri,dine
hydr ochl ori d%i&}nﬁ * ghy P uésnlxneg i f’g& face lﬁﬁél%ﬁtﬁ’&%’l"l?@ﬁ%e
white solid, ,!ﬁ(
7- Am no- 5- et h}y ygl'lg&)élowg)lpg{ hi eno[ 2 3-c] pyridine hydrochl oride, m p.
268- 270 C 20 Exanple 60
7- Ami no- 5-%r oynyl - 4. 5- di hydr ot hi eno[ 2 3-c] pyri di ne hydr ochl ori de a) .
7- Am no- 5- prefnyl 2-trinethylsilyl-4.5-di hydrothieno[2.3-c]pyridine
hydr ochl orid A comppunsh hewg:-usi ng 2 butynal, brown gum M J[err] 262; 360
Mz [err]Hn.mr. (CDCl[err]) 7.13 (1H, s), 4.64 (1H m, 3.14 (2H
ddd, J 16.5, Falinos3-g2-fiapropheni)-3 ZMIhyﬁm&Bqlﬁanﬂe of- 37 (9H, s). '
. l-ammo-3-phenyl-3,4-d1hydronsoqu1nolme, or
1‘-amino-3-(4(benzyloxy)phenyl)-_3,4-dihydroisoquin_oline; or
10 1-am_ind—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-5-methoxy-3-phenyl-3,4-dihydroisoquinoline; or
15 1-amino-3-(2-(chloro)phenyl)-3,4-dihydroisoquinoline; or
1-amino-3-(3-(chioro)phenyl)-3,4-dihydroisoquinoline; or
1-amino-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
20  l-amino-3-(4-(fluoro)phenyl)-3,4-dihydroisoquinoline; or
1-amim—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 Reﬂla
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b) 7-Am no-5- propynyl -4, 5¢dihydYot*hi &no[ 2. gsc] pyr| S E e, mp.
226- 227 [err]c. Exanple 61 5 ' :
7- Am no- 5- ( 2- th| azol yl)-4.5-di hydrot hi eno[ 2. 3-] pyr{di ne REPUABEI or -

SI) hZ/d/rA\(Tt Rloeﬁo ?p@%%l%e&% hﬁ- ?é% soslrl@%g{r% 1¥|r glml %/|he4| ﬁt ernedi ate

of Exanple P, er.r 360 MHz [err]Hn.mr.
(cDCiferr]) 71@611(“111-!“%%1'2'?3 1:#”* %‘ an°'°’(1H dd, J6:5, 5.1 Hz),
9 Hz)

3.37 (2H, ddd, J 16.9, 6:7, 4. 14 9H, s), 0.09 (9H, s). 10 b)
7- Ami no- 5- ( 2- 11mnm45ym;myl-s-p@cmﬂc&,wrhyérmmumcﬂmm di ne hydrochl ori de,

pal e yel | ow foam [MtH][err] 336. Calc. for
Clerr]H err] Nﬂ%ﬁ,h&h e2tfufi)-3,40dihydrolsolyitotindloor i c acid +2 nmol H20: C
33.1, H4.3, N 11. 6% Found C 33.0, H4.55 N 11.5 % ' Exanpl e 62..

15 7-A -5 th 2. 3- di .
hy drochlmop| deﬂﬁmﬁo@ gi%tayx szr-amyam}sﬂqémdhﬁ%io i eno[ clyridine

7- Am no- 5- (teéﬁ bﬁ?ér@q‘@%@ 324-tdi @]}RX 3¢+ ©- di hydrot hi eno[ 2. 3-c] pyri

di ne epare u5| rret hyl pent - 2-ynal , yell ow
gl ass, [I\/H—I][err] 305; err mr. (CDCl[err]) 712(1H
s), 4. 61 (1H lcmingg-@- 3‘?“71);%:9 d‘%w 1'&80"‘ J 16. 4,

- 1-amino-8-chloro-3-(2-furyl)-3,4-dihydroisoquinoline; or
I-amino-3-(3-pyridyl)-3,4-dihydroisoquinoline; or
| 10 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-amin;o.3-(szenzbﬁﬁazo1y1)-3,4-dihydroisoquinoline; or

15 l-aniino-8-chloro-3{4—ﬂuo;oph'enyl)-3,li-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

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

0 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
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9.1, 5.6 M), 1.16 (9H s), 3(9Hs) 20 b)
7Am no- 4. 5- di hydr ot hi eno[ 2. 3-c] pyri di nem’?de

h Hih 223. Calc. for Clerr]Herr]Nerr]SC: C58:1, H
6 4 N 10 13. 2% Found 66 58.1%.71 N AR i 11. 6,
e gl JLII&MIIIJ o 2 e S S

PCT/ SE97/ 00589 5

7) Ani no- 5- ( pheayine: (@ (2- émmoﬁﬂ#l)bkdﬁ@ﬁ-&mw&oﬁoqlhm&iedldi'e hydr ochTori de
a

7- Am no- 5- i { eno[230]pyr|d|ne
hydr ochl orl(ggemg?gg?ra;%d %J?lgfr?g gﬁgﬁ?%;? lgég;}%f;dr&s&?ﬁﬂﬁﬁg gllm ‘Merr] 324.

nyarocn or ad-sigane-C-BbRep YRy SN AR el " o

err]Herr] N err 0.5 npl Herr]G C57.0, H . 4.6,
(N:[S 9] [ 1o] igﬁmlpgéncé @1%?@@’#@‘%‘1”@%‘115011@’ l;9%] 10 |

7- Ami no- 5 (cycl obutyl)-4.5-di hydrot hi eno[ 2. 3-c] pyri di ne hydrochl ori de

a) 7- Ani ne- 5-tamiobShiR-ipiylazolyl)-3ifedibytimidoghinelibe;drhy dr ot hi eno[ 2. 3- ¢] pyri di ne
hydr ochl ori de, prepared using cycl obutyl carboxal dehyde, orange gum Merr]
278. 1-amino-3-(4-piperidyl)-3,4-dihydroisoquinoline; or _

1-amino-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

10 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

15 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

0  7-amino-5-(3,3-dimethylbutynyl)-4,5-dihydrothieno[2,3-c]pyridine; or
7-am_ino-S-(phenylethynjl)—li,5-dihfdroth_ieno[2,3-c]pyridine; 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
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b) 7- Anino- 5. utyI) 4 5- d| hydr ot hi eno[2 3-c] pyridine hyﬂé@@gmogge_
yel | ow i 0 [err]C [M+H][err] 207 360 MHz [err]H

n.mr. (dé ). 818 15 (IH deoresing 1H, d,
Z]gHg gé) J 1 mmﬁ“m fﬂlﬂi (1H, 3q,07J(§H12 ﬂzj, 99 (gﬂf. WJEDIIE@ '43,6 m .

Exanpl e 65

7- Ami no- 5- et hy Aamiflo-Fepropyl-41 5 lihydngthicaol? %‘ﬁlﬂ)’!ldgleeﬂ')yrl di ne hydrochl ori de.
20 a)

7- Ami-no-5-tri mtﬂh&&pﬂe@ymﬂﬁxhﬁkmmp 2-cJpytidinej oot hi enor 2. 3-c] pyri di ne

hydrochl ori de his was prepared from 2, 5-di net hyl - 3- cyanot hi ophene

and trimethylsil t _6.7-dih MQ I gineggcording to the
procedure of Exaa#;l)lﬁG% é{&%%q % for dl ?@el Ié]gﬁb?lgvm solid, Merr]

ggg ' 41%??%:55‘@%?8%%7?&@%&%%3 %[3&%3%0 19%30[ 2.3-c]pyri di ne

hydrochlorlde Thi s
7-ani no-5-t i n@tﬂWPQ‘t%%rFi@"\tl)v'aSﬂ@ W‘?‘E%“
di hydr ot hi eno[ 2, 3-c] pyri di ne hydrochl ori de [Exanple 62(a)] according to the
procedure of 4-amiBeenpiihydiotiisno[33- @}Pmﬂmeoff white crystals, m p. 227-230
C (dec.). 5 Exanpl e 66

ora phannaceutlcally acceptable salt, enantlomer or tautomer thereof.

5. A compound of formula I

R2

10
* wherein:-
R represents
(i) phenyl, benzothiazolyl of a six membered heterocyclic aromatic ring cbntaining 1
to 3 nitrogen atoms, which phenyl; benzo ring of the benzothiazoly! or heterocyclic
15  aromatic ﬁhg is optionally substituted by alky! C1 to 6, atkoxy 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 opticnally substxtuted by a group -
(CH,),NR s , the phenylalkyl being optionally substituted by a group -(CH,),NR 5 alkyl

20 Cl to 6, alkoxy C1 to 6, halogen or nitro; or
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7- Am no- 5- et - di hydr ot hi eno[ 2. 3-c] pydri-di ne hydrochl oride | -_
Pal | adi u,nwu%g'—:@gg—(—%ﬁm was added as a slurry in et hano/PGISEP7/00589

am no- 5- et hml -4 5-di h!drit hi eno[ 2, 3-c] pyri di ne ydrochl ori de (Exanpl e 56)

(113 ny, n et hanol (6 m)6&nd tmsnspm;grﬁ;@?ggﬂ d for 16
h under 3 The m xture wasf t hen g LA(ﬁfDe rfjough
celite, evaporate(L:l andtrlturated wth di ch ord a

whi t e ‘powder ( 75(iiiy)a 5 membefAheR26cyclic atomatic ring conkaisiip! o Q?xetel@atoxﬁ@kél@d%d‘g
the method of Exanple 66, the follow ng conpound was prepared from7

ani no- 5+ pr opyfishe d, ol Shugietayanbitucdd 6} ais) ¢in6 RELARALATIS 1 Eﬁorlgge,

60) 7- Am no- 5- propyl - - di hydrot hi eno[ 2. 3-c] p

off-white solbld Merr] ([err]EI_) 194; 360 MHz [err]Hnmr
(d[err]-DVsO 9.30 (1H, br.s), 8.61 (1H, br.s), 8.14 (1H, d, J 4.9
Hz), 7.23 (1H, d 1H 96 (2H, ddd, J 17, 10, 6 Hz),
1.55 (2H, m, 26 fPYaWBGéPFP‘Pﬁ“Y*%“W‘QFP%F J7.2 H). Exanpl e 68 .
4- Am no- 6- phenyl 6. 7- di_hydr.ot hi eno[3 2-c] pyridine hydrochl ori de WO
97/ 38977 - -Q represents O, KIR or a bond; _ _

PCT/ SE97/ 00589 56

R! represents hydrogen, alkyl C1 to 6, alkoxy C1 to 6, trimethylsilyl or halogen;
R? represents hydrogen, alkyl C1 o 6 or phenyl optionally substituted by alkyl C1 to 6,
e .alkdxy Clto 6,_halogen or hydroxy;

R3 represents hydrogen or halogen;

o RLYR® and R® 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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Thi s was premoom:k!m't_he-. rfet h'od of Exanpl e:51, substituting  PCI/SE97/00589 |
3-cyano- 2: net hyl - trlnethyIS|IyIth|ophene for o
appropri ate

o T e

A no- 6- phenyt - 2-tmi met -6, 7-di hydr ot hi enp[ 3, 2-REPbACED ne
h d hi d '
(X [orr] 3015 3'?259&}%9@15‘2’3’# ﬁ%ﬂ“mﬁ‘?“ﬁ@ilﬂ%%ﬂ% g ey
174‘11 Lz)2 i (SHsf 3?435("1&‘4?&““%%'2”(‘5 ﬁ‘a“&)f whtein a’ﬁ °|1_‘Ihd Qsda thl<"n°[2 3-clpyridine

4- Am no-.6- phenyl - 6, 7- di hydr ot hi eno 3, 2-c] pyri di ne hydrochl oride, mp.
213-215 [err] @ramlepe[k%é]m%mowd Smudal.60- 70 were prepared from
3- cyano- 2- net hyl - trimethyl silylthi ophene and the appropriate

-al dehyde usi ng the met hod of Exanple 68. - Exanpl e 62

4- Anmi no- 6- et hr nyl - 6. 7- di hydr ot hi eno[ 32-c] pyri di ne hydrochloride 15 a)

4- Ami no- 6- tg i Mt yheéédny, dﬂ)&hﬂ)ﬂf)ﬂmﬁ -5t ri 6Tk h%hkﬁﬁac@ut?caﬂ]y%ég %b'lEle‘PEﬁan%bﬁ]ePXf'

di ne - hydrochl ori prepared using trinethylsilylacCetyl ene

ey %ﬁfgé?e‘?“%’?‘é(% 'tk jusg gs p phaciddeidal whikedin 1O figrddblis LRIy ol Bheboy,
2 i o 6o hgwf%“lz,e‘?’e«?ia %@aw{&mﬂo@é LBy e Rl et enyl

196- 197 [err]C
4- Ani no-6- cycl Qi'ﬂﬁ’f@py‘?n% faryd ﬁisﬂavbpw%?@nzl%l}wﬂ.l amigeopigpvloxyphenylde

aminoethylphenyl, ammopropylphenyl, thiazolyl, imidazolyl, methyl,
10 ((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 phatmaceutical composition including a compound according to claim 4, 5,. 6- br 7 R
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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a) 4- Anino- %vs‘:,bg%opyl 2- trimet hyl si | yl - 6, 7-di hydr ot hi eno[S&ﬁrw

hydr ochl or+ cycl opropyl car boxal dehyde, of f

(MrH err]) 38977 .

bCT/ S207) oqﬁ L L

360 Mz [er DVBO) 9.76 (1H, br s7pfs SREELHASHRERS)) 8. 83

(1H, br s), 7.97 (1H, s), 3.39-3.35 (1H, m, g gn}@EDZH :

1 12-1.02 (1H, n) 0. 55- 0. 58 (2H m, 0.39-0.33 . 0.32 (9H,
a) 4- Anlndg%-cyclnpropyl 6. 7- di hydr ot hi eno[ 3. 2- c]pyrldlne

hydrochI0|de mp. 36238 [eRrr] C Exanple 71

| pyridine _

pyri di ne hydr0|odﬂde 10 To a solution of
-thione (RV. Davies et al., J Chem Soc.,
66.8 Mol ) in acetone (80 m) was added

7- Ami no- 4. 5-di hyrot

Perkin 1, 1976 138) (11.3

|odonethane (7.6 m, N mmol ). The solution was stirred for 6 h and
the resulting solid was colleéted to give the title conpound as a
yellow solid (20.3 g), mp. 212-5 C (dec.). b)

7- Ami no- 4. 5-’dWh9xdim{-hi.eno[ 2.3-c]pyridine 15 A solution of

7- et hyl t hi 0o-4, 5-di hydro[ 2, 3-c] pyri di ne hydroi odide in 150 m of

| sopropanol c@yepredbrty conc. aqueous anmonia (15 nl) was heated at reflux
for 4 h.. After -

- (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 3, 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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cool i ng, the woloysgrrvas evapor ated and the residue was partltp@mgg-}:)wsween'
~ di ethyl ether (100 m) and di lute hydrochloric acid. The aqueous

phase was b :“ : sodi u-rm hyd Xd-de :.\nd extract F‘d four
times with ammmw“m Ilmm he conbi ned or gani c THIS SHEETs HASVBHEN Jdri ed
over nagnesi um sul phate Band concentrated to give 7.6 REM.AGEpde

- product whic p 6 Waken up
in i sopropanglial’OR ahdR g%%ﬁﬁ%hﬁ%%rg%?%?&?goxal | 9 di hydr at e di ssol ved

f
ID?JT/SgEgW 80 5?3%%51{1 gether ?e%gn 9 plpendyl pyIro m:&nyﬁor morpholinyl; 58

After stirring for several hours the solid was collected to give 9.71 g of
the title Corppqggwaentsanmtgg,erarqoéfgn%, te solid, mp. 158-160 [err]C (dec.).
Exanple 72 5 -4- Am no-6. 7-di hydr ot hi eno[ 3. 2- c] pyri di ne hydroi odi de -

a) 4- Met hyl t b repesentdiathinoohbenzo[rhig2- c] pyri di ne hydr oi odi de To a
stirred solution of phosphoric acid (205 g) at 175 [err] C was added

dropwi se 2-( ided that Whem Al reprieberits & Bérroaingodnat
Chem Soc. e?vkllen la 1976, rl%g) The Solgﬁs&mg?‘sﬂ??%sﬁhtfégresiﬂn

poured onto 'o‘f-ﬁgglﬁxgﬁiceﬁﬁcd} ac&égﬁa &1*4@3&@&5]%954 R énﬂerteé}%rbﬂagde“’???&e

t he phosphoric xtracted vm l'oro over

Stand;ng. Tnio§ BRRIGHRE BLE ' Rpint o Brovhl et a%W'Che%%'r'slg'sé%e?oﬁgm hane

(12 mM) was added. The reaction nixture was stirred

11. The use according to claim 10, wherein the compbund is a thieno[2,3-c]pyridine or a

0 thieno[B,Z-c]pyridine compound of formula I.

12. The use according to claim 10 or 11, wherein R represents &hmyl, éyclopropyl,
fluorophenyl, benzyloxyphenyl, thiomefhylphényl methylphenyl, methoxyphenyl,
: chlorophenyl furyl, thienyl, pyndyl phenylethynyl amlonopropyloxyphenyl
15. 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
20 thereof, in the manufacture ofa rﬁedicaxﬁent, for the treatment or prophylaxis of
inﬂM:;mW diséase, wherein the compound is:- |
1-arnino-3-(2-;ﬂucrophenyl)-3,4—dihydrois0quinoline; or
l—amino-_3-phényl-3,4-dihydroisoquinolinc; or

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

. This Sheet Has Been Re}ilace




-for 4 h and rsygy+ d was- collected to glvethetltle corrpou%ﬁﬁsa} | ow
. solid (26, gjﬁé]ﬁzp 184=187 [err]C. 15 b) Ms%

4- Ani no- 6. 7; 2-c] pyridine dr0| odi de Anmoni a gas was
_bubbl ed thr mgﬂm[‘l Mﬂtf 4- et hyl t h| L h ] o
c] pyridine ( in |sopropanol it he '
resulting s Iut|o S a and Drec pitate was
- filtered of 3‘%&0 %%?) h@})ﬁiﬁdr‘ﬁ Y‘L‘“s"ﬂ‘?@m@ °Tt reat ed with charcoal
(1.5 g), filtered and the filtrate diluted with diethyl ether (75 20 nl).
The resul ti hgmindi3d(4rtnecthyl)phenydd. ditydroissquineliaéfarr d the title conpound
(1.8 g) as a white solid, mp. 160-163 [err]C WO 97/ 38977

PCT/ SE97/ 00%%ghino-3-(3-(methyl)phenyl)-3,4-dihydroisoquinoline; or 59
According to the invention, these exanples and t hei r phar maceut ically

accept abl & §3plifio-3-(4 etﬁ&gzéﬂeﬂ% 34l RS usef Ul as

phar maceuti c re u t he “manufact ure’ _ f a nedi canent

for the tre t ment or abovenenti oned di seases and
condi ti ohs, I n'fsl' Fﬁﬁf‘g{i }%P@Z?égéhh ?\lé‘éqm?ﬂg‘rﬂ@entlon provi des a net hod
of treating, or reduci ng the I nflammatory di sease in a patient
suffering fl@mmw-@r(cmogqt)p ‘F“Yl)r%é‘d‘hydm‘sﬁ‘iﬂ&é%@@ Ohherei n the nethod
conprises admnistering to the patient a conpound exenplified - above,
or a phar nad:@mmc-él-@y@hbtt@phqml)é ,4dlikydreisoquinaline; oand t aut omrer t her eof
Screen

prd

. 1-amino-3-(4-(chloro)phenyl)-3,4-dihydroisoquinoline; or
1-amino-5-chloro-3-phenyl-3,4-dihydroisoquinoline; or |
10 l-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
15 1-amino-6-5romo-3-phenyl-3,4-dihy'droisoquinolir_x_e§ or
1-amino—3-(2-(methy1)phenyl)-3,4-dihydroisoquinoline; or
l-amino-7-methyl—3-phenyl—3,4—dih$fdr6isoquinoliné; or
" {-amino-S-methyl-3-phenyl-3,4-dihydroisoquinoline; or
I-amino-3-(2-furyl)-3 4-dihydroisoquinoline; or
20 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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10 The actlwéy.,,ﬁ‘,ﬁ:orrpounds accordi ng to the invention was tp@f,ggb-,msg‘ghe
fol | ow ng*sereen—————Fhe-activity of compounds of formula I, or a

phar maceut i salt enanti o or at-oer—-her eof ,  may
be scr eened [l! ilr" iﬁﬁh&i synt het ase act’Pvi t { THIp ﬁHﬁToHéatﬁ%Nbased
on that of al . (1992) Eur. J| PharRBPLAGED 161-{165.
Nitric oxide synthetase 15 converts [err] H L-argintne to S LC-crtrulline
whi ch can bels%épér(é‘dp Y&?ﬂ@@@ﬁﬁ%@hm’ Of chromat ography and
quantified by liquid scintillation counting. Enzyme is prepared,
after induct |l€nmm6¥3ec1yc:ﬂd]nopyl+3,&dﬂ1ydrmsoqumoime;rmrphage cell line J774A-1
(obtai ned fromthe | aborat ories of the Inperial Cancer Research Fund).

J774A-1 cel | 1-aMiifio-3202 ?%m@r@ﬂh}hﬁﬂﬁﬁﬂ-mmy&éﬁ élinelBgli um ( DVEM

supplemented with 1 oeta bovi ne ser um 4 -glutam ne and -

antibiotics cin & 0.25
ng/ Im | arr;:)hot gﬁ?@fnﬁ @B§§(@F@§%e$%é&@r}%gﬂgr own Eﬂymlﬁ%f!ﬁ&n{:ﬁ ?Er’ n¥/| 1’3.8 ks

t 3 d Kept C and h di fied at h
cont ai ni g 53 A bensolbiasSl ! 4 fihidsgBiimalie of T 1 11 e atmsphere

PCT/ SE97/ 00589 60
Nitric oxidelsyminpfsehipr- H@J@U@@@hwlbéﬂ@hﬂfoﬁeﬁwﬂb@,l% interferon-g
(I FNg) and -1'i popol ysaccharide (LPS). The medium from confluent .
cul ture fl asHeaminos3e(pherylethydyl)- -3 4-dihydm|iﬂoquiadlin¢,tdn 25 m (per flask) of
fresh mediumcontaining | 'mg/m LPS and 10 units/m | FNg. After a

period of 17-12£nfﬂ6l3-§1eﬂﬂl-gtﬂﬁeﬂy193 4ldatiydesisodignalineget | s i's acconplished by

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

10 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

15 | 1-amino-3-(4-(3- a:mnopropyloxy)phenyl)—3 4-d1hydrmsoqumohne or
1 ammo—3-(3 (2-am1noethy1)phenyl)-3 &dlhydroxsoqmnolme or
_l-am1no-3-(4-(2-ammoethyl)phenyl)—3 ,4-dihydroisoquinoline; or
1-amino-3-(3—(3-aminoprppy1)phenyl)-3,4_-dihydroisoquinoline; or
1-amino-3-(2-thiazolyl)-3,4-dihydroisoquinoline; or |

20 i—amin&3-(2-.imidazolyl)3,4adihyc1roisoquinoline; 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




5 scraping_t cel| sheet fromthe flask .surface |.ntc') the c jum -
CeI s are cu.{;gmw by centrlfugatlon (1000 g for 10 m%@y@ .
| ysat e prepared b

M Tri s- HG'M““(“HE'EE?%E‘[ Orr]hg) Ce|1|0%p(ell}73§ dITH %r%Eﬁidﬁﬁ%}%Fw );]t alning 50_ |

Triton-X-1 threltol and a codkt ai | REPLAGEDt ease|i nhi bitors
conprisi ng | eupeptin (2 ng/m ), soya beam trypsin itnhibitor (10

mg/ M), apr Gtamino-5¢(- midyﬂw&dxh)@rotpimn{a Irelgyyidinet phonyl fluoride (50

ng/ m). For the assay, 25 [err]| substrate cocktail (50 nmM Tris-HCd

(PH 715 ol ucifess Gloghfyi L3 siYenAREHb 2.3 clovidiof @ 1]M Tl avin adeni ne

di nucl eoti de, 20 [err] avi n nononucl eoti [err]M :
t et rahydr obisg, d 0.025 nC L- '
arGgirﬁi %e; OI S %‘E‘?}B&Q fu\%l 4§1&P9%8k%\$?'?€?ﬁ at e 15 (O. 45% [erer]r}\/lkupor-e'

[ t 5 t t d 50 MM
1l S S SR T o L yeare

(prepar ed’ as above) and after i.ncubation ' for I hour at room
t enper at 6r e 7raminerSniZntieayDif,S-dihydrothienel2. alpyeding) otof  an aqueous sol ution
of 3 rr1\/|n|troarg|n|ne and 21 mM EDTA. ~ 20 Labelled L-citrulline is

separ at ed f i7eaminaiSe{1-ehzyl-2-pyiralylled,fslihydrahiome] 43clpdvidinkS6r [err] | of
a 25% aqueous slurry of Dowex 50W (Na[err] form is added to the assay after

whi ch t he Wy0iino-5-(1-metayl-2! AELdih?&oﬂﬂédo[PB%ﬂ;ﬁ&:quéo[rer r]l of

filtrate is sanpled and adde to weIIs of 96 well plates WD 97/ 38977

PCT/ SE97/ 00888hino- 5-ethynyl-4,5-dihydrothieno[2,3-c]pyridine; or ' 61
7-amino-35-propynyi-4,5-dihydrothieno{2,3-c]pyridine; or -

10 7-arnine-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-aniino—S-ethynyl-z-methyI-4,5-dihydr6thieno[253-¢]pyridinc; or

15 7-amino-5-ethyl-4,5-dihydrothieno[2,3-clpyridine; or
7-amino-5-propyl-4,5-dihydrothieno{2,3-c]pyridine; or
4-amino-6-phenyl-6,7~dihydrothieno[3 2-clpyridine; or
| 4-am_ino-6-ethynyl-6,7-dihydxomieno[3,_2-c]py‘ridine; or
4-amino-&-cyclopropyl-6,7-dihydrothieno[5,2-c]pyridine; or

20  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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contai ni ng SS!!bqagg#ti | I ant, After all owi ng the sanples to drycﬂggg-,msgg ,
L-citrul Ii* “scintil'lation counti ng. I n o
typi cal exp al activity is 300 dpm per_75 [err]l. sanple WhICh S

i ncreased- tﬂ“‘ﬂﬂ““iﬁﬁ"'@mw the reagent Jéntriln;us ééNN ity is
expressed a ncentration of drug Eggﬁnc ni ch gi ves

50% enzyne inhibition in the assay) and am nogu gi ves
an | err] (HG/QALmbﬂbdtaﬂﬂpamymm@mdh@nd{oﬂmﬂa[mnammdlseaseasapahem a
standard to verify the procedure. Conpounds are tested at a range of

concent r at i OgfraHh frbaNbf fQisk V] Said diseige, whereinQl RietiRd cofdpeised adﬁiihi#ﬁm?rt@
cal cul at ed. Conpounds that inhibit the enzyne by at | east 25% at

[err]Mare clﬂz{ls %nfl%%&g%mdaoq% g@d are subjected to at | east one

retest. ove mnen oned screen, the conpounds of Exanples 2,
14-17, 22-29, 36-38, 41, .46, 49, 51-56, 58-61 and 64-72 were tested
and gave I (err] alues%zf | ess than 25 [err]Mindicating that they .

are expected to Sjow usgful pharnacol ogical activity. 15

CLAI VE:

s  wherein:-
R represents |

(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,-

10 thioalkyl Cl to 6, benzyloxy, ora gfoup -Q(CI-_Iz),,NR"RSI; 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 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

T (iii) a 5 membered heterocyclic aromatic ring containing 1 to 3 heteroatoins selected
| from O, N orS, opﬁonally sﬁb_stituted by alkyl C1 to 6, phenylalk&l C7to 12 or halogen;
S or |
"(iv) hydrogen or phenylalkynyl C7 to 12;
Q represents O, NR® or a bond; |

20 R’ represents hydrogen, alkyl C1 to 6, alkoxy C1 to 6, trimethylsily! or halogen;

. This Sheet Has Been R




1. A conpo rmul a | [e'r'r] o
'Wnerel n: w‘pﬁsﬁﬁﬁ (| ) phenyl benzot hi aszWsi X :
menber ed h omati c ring containing I ' to 3 nitrogen atons,
whi ch phen lﬂ[l gmg“jw !"m the benzot hi a#®l yl (rTgi ST WS BEENLD

aromatic ri substituted by al kyl koxy O -to 6, _
hal ogen, hydy oxy thioal kyl Cl1 to 6, benzyl oxy B A Loup :
" (G of 1] ) Rbrepdsite hydaen, alkyl €1 to 6 or phenyl cptiohalby ubktitGledtisy a‘ikyl@lcioo@l' kyl
C3 to 8, alkynyl C2 to 8, piperidyl, phenylalkyl C7 to 14,

al kyl, cycl grbleyC1 t6 [haldgen of hydioR rldyl I's optlonally substltuted by a
group - CH[err])[err]N err R[err] t he phenyl al kyl being optlonally

substituted by a gro err]NR[err]R[err] alkyl 15 C 1 to 6,
al koxy C 1 $ore@resgw§§éw%mkhfl#§ 0 or - (iii) a 5 nenbered

het erocyclic aromatic ring containing 1 to 3 heteroatons sel ected

fromO, N og4 {5 aﬂ&wémwdéup%&%ﬁﬂwmﬁydr ci@ & phenylal kyl C7 to

14 or hal ogéen; n or p enyI al kynyl C7 to
14; _ 20 Q4 or:RIFPRS 16 geth%t' re%Résgrrltrs]plpendyl pyn'ghdxnyl or morphohny[

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 represént 1;
or a pharmaceutically acceptable salt, enantiomer or tautomer thereof.
10 .
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, |

15 fluorophenyl, benzyloxyphenyl, thiomethylphcnyl, 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.

y - . -
18. A method .of treatiﬁg, or reducing fhe risk of, inflammatory disease. m a paﬁent

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

the patient a compound, the compound being:- |
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reprents hydr‘gggrymg),k'yl Cl to 6, alkexy C1 to 6, trinethylsip %ci. 9
hal ogen; - RZ tepresents hydrogen, alkyl Cl to 6 or phenyl op onal|

substi t ut ed - al koxy CJ7to 6, halogen or hydroxy;
Rierr] repre mﬂ'nmdmkﬂlg hal ogen; Rerr], RIS SHERTOHAS
i ndependent | y ¥ epresen en or al kyI Cl to 6, CHVEPL EHEFR[
toget her represents erid rroIrdrnyI NOr phebtfy-

represents art '4‘%‘!’@&8 ﬁuqrepényar%‘*-dlhy ‘RS‘P‘E-BF@%PYS a thi eno or benzo ring;
provi ded .t hat when A represents a benzo ring and Q represents 0, p does not
represent 1; l-aminoek-pkenyhddndibydroisoquingline; ©ept abl e salt, enantiomer or

t aut oner thereof provi ded that when A represents a benzo ring,

conmpounds of 1f.@mﬁul 4 (befizylptydphdnyl)-3,4-dili 196?1!{&@[1 g{ogen alkyl Cl1 to 6
or phenyl, Rerr] rﬁ(prgseentsyag%rgg)en a’?@é Cl to 6, al koxy C to 6

or halogen r runsubstituted - -
phenyl and errlfdﬂ?Q pre gﬁg{éﬁﬁgg‘dlg%nxg? %’fs?% gprred - 2. A

d di t | | t abl It
compound ¢ccr 20 1 Gl ghenfls3-605 SRSt o acceptabl e sal

err]

1-amino-3-(3-(methyl)phenyl)-3 ,4-dihydroisoquinoline; or .
1-amino-3-(4—(met_h_oxy)phehyl)-3,&dihydmiSoﬁuitioline; or
~ 1-amino-5-methoxy-3-phenyl-3,4-dihydroisoquinoline; or
1-amin6-3-(2-(chloro)phenyl)~3,4—dihydroisoquinoline; or
0 1-arrzino-3-(3—(eh10ro)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
15 1-amino-3-(3-(ﬂuoro)pher1yl)-3,4-dihydroisoquinoline; or
l-a?nino-S-ﬂuoro-3-phenyl-3,4-dihydroisoquindline; or
l-amino-8-ﬂuoro-3-pher1y1;3,4-dihydroisoquinolinc; or
1-amino-6-bromo-3-phenyl-3,4-dihydroisoquinoline; or
1-amino-3 -(2-(methyl_)phenyl)-3,4-dihydroisoquinoline; or
- 20 1-amino-7-methyl-3-phenyl-3;4-dihydroisoquinoline; or
l-arhino-S-metﬁyl-S_—ph’eﬁyi—B,4-dihydrbisoquinoline; or
ll-amino-3-(2-.furyl)—3,4-dihydreisoquinoline; or
' 1-amino-3-(3-furyl)-3,4-dihydroisoquinoline; or

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

" This Sheet Has Been Repl
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or tautonery wherein the conpound i5 a thieno[ 2, 3-c]

t hi eno[ 3, H???Mﬂe—eeﬁpe&nd of formula I. 20 ngﬂ@g‘ﬁﬁﬁund
of claim1l or har maceuti cal | y accept aljpte—seatt c..%uh r or

t aut omer t Ilmmlum& H Ilt represents etMynyl | T ISHEEDHAS, Eﬁf\h br opheny! ,
benzyl oxhe .met hoxyphenyl , chi orophEEBAlACEDuryI : :

thi enyl, pyri dyI phen | et hyn |, am onopropyl oXypnenyT, am noet hyl phenyl ,

am nopr opy! lphnmpl-}-(i—tiuermb)—?y,ﬂ-dxhydmiaaqmwhnel;mt hyl ,
((di met hyl am no) net hyl ) phenyl , propynyl , butyI et hynyl, phenyl et hynyl,

benzyl pyrquaahmoreeém&dm(szaﬂdmsldrmsdqsimmﬁieybn 5  hydroxyphenyl

or propyl . conpound, bein

l;?n”‘n2°33pﬂ§an$1n“‘§ CRRRRI S @Fé‘hﬁ& 8"
-am no- 3- (4 0X A4-di,h dr0| soqw nol i ne; or
- am no- 3- (4= ?’é‘@?%(‘{ﬂ}%‘;&ggﬁ %‘Y‘g‘”&o‘b‘f‘ﬂ 5PSoqui nol i ne; or
- am no- 3- (4- (net hyl) phenyl ) 3, 4- di hydr oi soqui nol i ne; or
.5 -ammo-Schclopropyl-3 4-d1hydr01soqu1nolme, or

e

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
10 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
15 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)phenyl)-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

This Sheet Has Been Reﬂlaced
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1- am no- 3-,(3’-@&3@ phenyl ) - 3 4 di hydr oi soqw nol i ne; or

1- am no- 3- ( 3, 4- di hydr oi soqui nol i ne; or 15
1- am no-5- e - 3- ph. - 4, di hydr oi soquj nol i ne; or

| i no- 3- ( mm | L3 4-di hydr oi S'E%ui nol i ne; or

_ ' ( 4- di hydr oi soqui nol i ng—ex

| - am no- 3- (
- am no- 3- ( 3-

1- ami no- 3- (4- (chl oro) phen%4‘)3 4Fﬂldl hydro&;o&g: nol i np THES ;H:EEPET HAS 1BEEN
ARG i ne; pr LACED

-am no-5-ch
1- am no- 8-¢

PCT/SE97/00589

1

| loR1Bing-=3y

hl or o- 3- phenyl 3, 4-'di hydr oi soqui nol i ne; 0T

- 1-am no- 3-( 4«ﬁim3m-hymxyphe&y9-3j44dmismmﬁmmmq oe; or

1-am no- 3-(
-am no-5-fl
1-am no-8-f
-am no- 6- br
-ami no- 3- (2-(
-am no- 7- net
1- am no- 5-

-.am no- 3- (2

.10

15

20

3-(fl uoro)phenyl) -3, 4-di hydr oi soqui noli ne; or
UOArRind: 9-?65&91—435-%&&1@&&% MEpyalineSor OF

| 'uor o- 3- phenyl -3, 4 -di hydr oi soqui nol i ne; or
%ﬁwﬁ@é&réﬂ%‘? &éﬁﬁﬁgﬁ%zgsé.m@@ela%orm -
-3 -
St 03? tpiopya S ahHipET SRt S imsriinst or
furyl)-3,4- d| dr oi soqui nol i ne; aor

T-ammo-S (3 furyl 5-d1hydro ieno[2,3-cjpyridine; or

7-ammo-5-(2-ﬁ1ryl)74,5-d1hydrothxeno[2,3—c]pyridine;'or
- 7-amino-5-(2-thienyl)-4,5-dihydrothieno[2,3-c]pyridine; 6r

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

' 7-amin6-5-( l-methyl—2-pyrrolyl)-4,5¥dihydrothieno[2,3-c]pyridine; 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;

This Sheet Has Been Re[ilaced
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1 -am no-3-( 3, 4- di hydr oi soqui nol i ne; or 1.
-am no- 3- (Q—Hﬂw%%ﬂrhydrm soqui nol i ne; I

-am no- 3- ( m ml Wydrm soqui nol |£ﬂj_e or 10 1
_ami no- 8- ¢ ii 3, 4- di hydr oi so¥li nol[[FiRg -

1- am no- 3- ( B l s 4- 41 hydr oi soqui nol i ne; drﬂﬁs SHEET HAS BEEN
1- am no- 3- (4- pyridyl) -3, 4-di hydr oi soqui nol i ne; ;

PCT/SE97/00589

REPLACED

- am no- 3- cymr@mlrapyacemcallmahgqptablmumanhomq ordautomer therbof,

. -am no- 3-(2-

(di net hyl am no) et hyl ) phenyl - 3, 4- di hydr oi soqui noli ne; or 15

- 1-ami no- 3- (3- (di net hyl am no) met hyl ) phenyl - 3, 4- di hydr oi soqui nol i ne; or
1 -am no- 3-(2-benzot hi azol yl ) -3, 4- di hydr oi soqui nol i ne; ' 1

-am no- 3- (pheny trﬁyny{1 gaﬁ%ﬁ?@cﬁ a&?xgééﬂ#ﬁé%ﬁ%@&%éﬁge&'& ias%a .

- am no- 8- net hyl - 3- phenyl - 3, 4-di hydr0| soqui nol i ne; or 20 1

-am no-5-fl uoro-3-(4-fluorophenyl) -3, 4-di hydr oi soqui noli ne; or

1- am no- 8- f l'uor o- 3- (4- f | uor ophenyl ) - 3, 4- di hydr oi soqui nol i ne; or 1
_ani no- 5,58- A% | A shemigal intermediats A ise in produc grfgaqpmomdwﬁaxwmgoﬁclmsm 1
-am no- 6-fl uoro-3-(4-fl uorophenyl) -3, 4-di hydr0| soqui nol i ne; or

-am no- 8- chI

10

4, or a pharmaceutically acceptable salt enantiomer or tautomer 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

20

4-tert-butyldiphenylisilyloxybenzaldehyde; or
2-cyano-3-methyl-5-trimethylsilylthiophene; or -

3-cyano-2-methyl—5-tdmethylsilyltlﬁophene; or

| 5-(trimethylsilyl)thiazole-2-carboxaldehyde; or

1-alnino-3-(4-(3-azidopropyloxy)phenyl)-S,4~dihydroisoquinoline; or

'1 This Sheet Has Been Reraced
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~ 1--am no- 7- f | wo®7/88%74- f | urophenyl) 3, 4-di hydr0| soqw nol i ne; or pcT/SES7/00589
- ami no- 3- et hynyl - 3, 4-di hydror soqui nol i ne; .
| - am no- 3- ( l IIxy)phenyI) 3, 4-di hy i soqui noline; or" _
1- ami no- 3- (ﬁl lﬂlﬂlﬂﬂlﬂﬂﬂr ﬁhenyl) di hﬁr oi $0HI8 SHEENHASOREEND] 1
-am no- 3- (4- {2- amoet hyl ) phenyl ) - 3, 4-di hydr oi. sgqui noﬁEF‘LﬂCEE’r :

| - am no- 3- (37 (3-.amin dr oi-setHRel-+he 1
_ ani no- 3- ( 2- LD 3&{%%%&”%%}%@@3@' qd.}bygrﬁgoqlgﬁrne °r1 |
'-amn03(2|mda zol -3,4-dih dr0|squ|noI|ne or - - 1

- am no- 3- (4- praguRe- )‘ sammeﬁthy 1&“3’9@141481)1%50%01&@, or 1

-am no- 3- net hyl - 3, 4- di hydr oi soqui nol i ne; or

- ani no- 3- (4- hyrhineBpBe(3yizidplopiipheinyd)- Bﬂqdlhydrbisoqumﬁﬁne, or

7- am no- 5- phenyl - 4, 5-di hydr ot hi eno[ 2, 3-c] pyri di ne; or

7-ani no- 5- (344?HéthM1)>-'647-5r}9Hfbﬂ§iEl% (Bi2eq1pimdigeC] pyri di ne; or .

7-am no- 5-cycl opropyl - 4, 5-di hydroth| enol 2, 3-c] pyridine; or 15

7-am no- 5; (3-furyl) -4, 5-di-hydrothi eno[ 2, 3-c].pyri di ne; or
7- am no- 5 (2-furyl)-4,5-di hydrot hi eno[ 2, 3- c]pyrldl ne; or

7-amn05(2 héeqr%#45d| %l?ro hi eno[ 2, |d|ne

7- ani no- 5- ’M’ or jsel ﬁaﬂ? eeﬁ?a}pzusdefmm ofeclaims 1 to
7-am no- 5- (1 met hyl - 2- pyrraol.yl) -4, 5-di hydrothi eno[ 2, 3-c] pyri di ne; or 20
7- ani no- 5- et fyan\A ma@uﬁydlmmﬂﬂﬁ Eﬂs-@wmmmféammner thereof, wherein the

7- am no- 5- propynyl -4, 5-di hydr ot hi eno[ 2, 3-cl pyri di ne; or

7-ami no- 5- ( ZMdmdmtqis)oquﬁuda hasinaidimeh @k 2 phandqpeniichllyQcceptable salt, enantiomer

- or tautomer. thereof, with the exception that R represents trimethylsilylethynyl.
10 | B
22. A process for thé preparation of the compouﬁd ofclaimlor2,ora pharmaceutically
acceptablg salt, enantiomer or tautomer thereof, which process comprises:
(a) hydrolysis and/or deprotection of a compound' of formulallora profected derivative
thereof, or hydrolysis gnd/or deprotection of a pharmaceutically acceptable salt, enantiomer

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

R2

A, R, R', R?and R being as defined in claim 1, P representing a protecting group and M
representing an alkaline metal; or

(b) deprotection of a compound of formula Il or IIIb or of a pharmaceutically acceptable

20  salt, enantiomer or tautomer thereof

This Sheet Has Been Re
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7-am no- 5- t hyl butynyl ) -4, 5-di hydr ot h| eno[ 2, 3-c] pyridi ne; or
7-am no- 5- g‘gﬂéﬁgﬁhynyl )4, 5-di hydrot hi eno[ 2, 3-¢] pyri di ne; JCT/SE97/00589 -

7-am no-5-(cycl obutyl) 4, 5-di hydr ot hi'eno[ 2, 3- c] pyri di ne; or

7-am no- 5- 5- di hydr ot hi8gno[ 2, 3-c] pyri di ne; or

7-am no- 5- lmmml“n"gnlm"[)t hi eno[ 2, 3-c] pyridine; or 5

7- ami no- 5- ptr ogyl +4, 5- df hydr ot hi eno[2 3-c] pyridine; or

4- am no- 6- phenyl - 6, 7-di hydr ot hi eno[ 3, 2-c] pyri di ne; or

4-am no- 6- et hynyl - 6, 7-di hydr ot hi eno[ 3, 2-c] pyri di ne; or _

4-am no- 6- cycl opropyl - 6gZ- di hydr ot hi eno[ 3, 2-c] pyr.i di ne; or

7-am no- 4, 5-di hydr ot hi efo[ 2, 3-cl pyr| dine; or 10

4- am no- 6, 7- di hydr 88 c] pyri di ne; or a pharnmaceutically
accept abl e sa r or tautomer thereof. 5. A conmpound of
formul-a | N [err

b

s wherein R, R' and R? are as defined claim 1 and P represents a protecting group; or
(c) treating a compound of formula IV or a pharmaceutically acceptable salt, enantiomer

or tautomer thereof with ammonia, wherein formula IV is

R2?

, ' 3 |
‘10 wherein A, R, R" R*and R’ dre as defined claim 1 and Lis 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



15 wherein: WO 97 R represents - (1) phenyl , benlz@i.,gtml -
or a six rteabegedis’damwuc aromatlc ring containing I

nitrogen atons en benzo ring of the benzothiazolyl or
het er ocycl ICH“III” I" “uﬁﬂggﬁnlc ring i s opti 83al |y substituted by alkyl Cl to
6, al koxy hydr oxy, 20 thioalkyl CI to 6, benzyloxy,
or a group - Q( [err])[err]NR[err]R[err] or (i) alkyl
Cl to 8, cycléakdaytionofi eo:ﬁpomid}qﬂfgﬂmmvasphmnpmum;my aqueptableasalty| C7 to
14, whi ch al kyl, cycloal kyl, alkynyl, or piperidyl is optionally
subst i tuted Qhed ﬁﬁ—ﬁ,h[\{vrig] Rl err], the phenyl al kyl
bei ng opti On@%{afrﬁglxogjeggfﬁumrgerth&mgrou%l{ (CH err])[err] NR[ err]Rrerr], alkyl
d to 6, alkoxy A to 6, hgogen or nitro; or 5 (riit) a b menber ed

het erocyclic aromatic ring)
fromO, Nor S opti
14 or hal ogen;

Q represents 0, NRG
to 6, alkoxy C to

ontaining.l to 3 heteroatons sel ected

Ri’nally substituted by alkyl d to 6, phenylalkyl C7 to
" (iv) hydrogen or phenyl al kynyl C7 to 14;

bondM 10 Rerr] repre\fents hydrogen, al kyl C I

| met hyl silyl or hal ogen;

s 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\” : i
NH
wherein R is as defined claim l;.or_

o f) _preparation of a compound. or a pharmaceutically acceptable salt, cria.ntiomer or
tautomer thefeoﬂ wherein the compound is of formula I in which R represénts élkyl Clto
8 substituted by a grouf: ~(CH,),NR‘R® and one or both of R* and R’ represents alkyl Cl to

- 6, by chylating a corresponding compound in which one or more of R*and R® represents
hydrogen; or

5 (® 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 Clto



R err] reperfﬁéggﬁ@,gydrogen alkyl d to 6 or phenyl optronali,éc.r uted

by al kyl atkoxy C 1 teo 6, hal ogen or hydroxy; err]
represents "Rerr], Rerr]. and R err]

i ndependent mﬂlm l@r“!l! Eogen or alkyl84Cl to.6, 15 or -NRerr]Rerr]

t oget her r |, pyrrolidinyl or norpholinyl;

represents an integer | to 5;- and A represents a thieno or benzo

ring; 6, bP alkyl4lRg 4 datesydiding'congrundedn which diRrbtondre 0ORABAL R’ kqéRARNt S
-0, p does not repr esent 1; or a pharmaceutically acceptable salt,
‘enantrorrer &P"i%% r thereof for use as a 20 pharnaceutical; o
provided th €’ hydr oi i odode salt of the conmpound of formula I I n which A-

represents benzo rd ng_and f 1R r r n rrj
represents (ﬁgr d’r%@é?f’“ofl&f 4 8‘%3“‘?@%’5’8 %cple uﬁ (ééﬂrh‘abeuﬁceﬁ% %%cgﬁtgﬁ;g%ﬁ,
6. A conpound, or a phar rraceutr ccept |l e salt, enantionmer or
t aut omer t reaRtgmer or tautprier thersohdn H}f‘b‘ﬁh‘? l} Rifogsrs atops andfop Anothegaterai n
t he conpound is a thieno[2, 3- c]pyrrdrne or a thieno[3,2-c]pyridine
conpoung ofrsf:mtwécﬁot '
(i) preparation of a2 compound or a pharmaceutically acceptable salt, enantiomer or
tautomer thereof, wherem the compound is of formula I in which R represents phenyl or a
. six membered heterocychc aromatic ring substituted by a group -Q(CH,),NH,, by
| reduction of the corresponding azide; or
w preperation 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 r:orresponding compound in which R represents pyridyl.



RoEHD2 H
7 The c

5 6, or a pharmaceutically acceptab sal t
enant i o mmm‘um"mﬂ“m thereof, for use as a phar rraceﬁgﬁ lrgg re| nR
represents ethynyl® dyclopropyl, fl uorophenyl, benzy x@bﬁényl IR
“thionethyl phenyl, nethyl phenyl, nethoxyphenyl, chl or ophenyl, furyl
thienyl, pyridyl, phenylet hynyI am @hopr opyl oxyphenyl L
am noet hyl phenyl , am nopr opyl phenyl t hi azol ?)F 8 WEaa |
((di net hyl am no) net hyl ) phenyl propynyl ,  butyl, quﬁwﬁ:\gq :

benzyl pyrrolyl, 15 nethylpyrrolyl, et hyl, {c cl obut | hydr phenyl or
propyl 8. The conpound of claim4] ¢r &9 f688eul i Fal | y
acceptMt enanti omer or tauto thereof, for e as a
phar maceuti cal . 20 9. A pharmaceutical jconmposition Including a
conpound according to claim4, 5 6 or 7 ar.a_pharnaceutical ly
acceptabl e salt, enantioner or tautoner thereof, in adm xture with a
phar nacputAQaﬂnbymﬁp@ﬁg},gﬂlaq adj uvant, diluent or carrier. 10.
Use of a conpound of formula | : [err]
R2
R3
R .
R i
5 NH,
wherein:-
R represents

(i) phenyl, beniothiazolyl or a six membered heterocyclic aromatic ring containing 1

to 3 nitrogen atoms, which phenyl, benzo ring of the benzothiazolyl or heterocyclic
10 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(CI-I;),,NR"R5 ;or ;

(ii) alkyl C1 to 8, cycloalkyl C3 to 8, alkynyl C2 to 8, piperidyl, phenylalkyl C7 t6 14,
which alkyl, cycloalkyl, alkynyl, or piperidy! is optionally substituted by & group -
(CH2),NR'R’, the phenylalkyl being optionally substituted by a group -(CH,),NRR’, alkyl

15 é'l to 6, alkoxy C1 to 6, halogen or nitro; or

(iii) a 5 membered heterocyclic aromatic ring contéining 1 to 3 heteroatoms selected
from O, N or S, optionally substituted by alkyl C1 to 6, phenylalkyl C7 to 14 or halogen;
or

(iv) hydrogen or phenylalkynyl C7 to 14;

20  Qrepresents O, NR® or a bond;



e et | (2 e

whi ch phenyl 3o 2o—F+Rer-of benzot hi azol yl or heterocycllc

aromatic ring is ogtlonally supsti tuted by al kyl to 6, alkox 1Cl to 6,
hal ogen, hyd{o P90%i ohl kyl Cl t®°6, benzyl ox pLQCEMEI{IJT(Sé
Q(CH[err])[rl]NR[err]R[err ;1 or (i) % to 8, cycloal kyl

pi peri dyl, phenyl al kyl C7 to 14, 10 which

Cerr] to 8, lal kynyl
o Q)elkoaylchtgﬁamm@hﬂsnlx} ashplogeRiut ed by a

G to 8, ’
al kyl, cfRIrepbdep aen d

group - (Cl-l[err])[err]NR[err]R[err] t he phenyl al kyl being optionally
subst i t utpgdepiésenttiydlidgen( SkYECT 10 6 6F pﬂelNIRI @;strdnalsasmﬂsnmww alkyl C1td®,1 to 6,
al koxy C 1 to 6, halogen or nitro; (iii) a 5 nmenbered

het er ocyc) [ ni ng 1 to 3 heteroatons sel ected
fromO, I@m&y?ﬂéﬁ hglorgwgrfﬁaﬂtut ed by alkyl C1 to 6, phenylalkyl C7 to

14 or hal ogen; (iv) hydrogen or phenyl al kynyl C7 to 14;
Q represeR sepﬁ:semegdnogemorlmldzgmd Rl err] represents hydrogen, alkyl
Cl to 6, al koxy Cl to 6, trinmethylsilyl or hal ogen; Rl err]

018 B R ey e R B BT G Ut e
or -NR“R5 together represents piperidyl, pyrrolidin)"l or morpholinyl;
p represents an integer 1 to 5; and
A represents a thieno or benzo ring;
pro@ided that when A represents a benzo ring and Q represents O, p does not represent 1;

10 or a pharmaceutically acceptable salt, enantiomer or tautomer thereof;

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

represents hydrogen, alkyl C1 to 6 or phenyl, Rl represents hydrogen, alkyl C1 to 6, alkoxy

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

15 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 I.

20

3. The compdund of claim 1 or2,ora pharmaceuticaliy acceptable salt, enantiomer or

tautomer thereof, wherein R represents ethynyl, cyclopropyl, fluorophenyl,



3 represents hydroge
independéi it b8 Of

t oget her jidDi.d
represent

2, or hal ogen; Rlerr], Rerr] and R err]

tiEkYdr ogen or alkyl C1 to 6, crh RYEET
8821 8yl , pyrrolidinyl or norphol i-ﬁ%ﬁ@mmw P

i nt e‘geﬂr._‘_l o 5, and 5 A represents a thi r WaTo
bt g sEP %% predents a bek?o ring and Q repre%&iu “ iﬂ]ﬂﬂ!mﬁbt
i or a pHarjmaceutically acceptable salt, t *

provi ded

repr esent

t aut oner Anuf act ur e of a nedi canent, for the
t r eat neBén >

xpiyl ilsisinethgtihinyl| methmipheyyldnetbaxyphenyl, chdorophenyhHurylis e
according to claim10, wherein the conpound is a thieno[2,3-c]pyridine or a

Egi glngi[ %1%&@%@?11&)@% ] RRBE AthiSopr&yBRyPhényl, aminoethylienyl,he use according

ein "R représents et hynyl, cyclopropyl,

f 1 uor ophenyl, benzyl .pheny.l .. .t hi onet

met hoxyﬁﬂ’é&&ﬂr‘?pﬁ%ﬁﬁ%gﬁo n‘é’H%{Mﬂ‘%ﬁ“ﬁ f@%ﬁéyla&%o%g%ﬁ%%ng rll’yl et hynyl ,
am onopr opyl oxyphenyl , _ am noet hyl phenyl , am nopr.opyl phenyl ,

t hi azol yoropyinyl, dutydathynyl,phemylethynyl, benz IPW%{ WF‘HMWY%E?‘%ybeﬂéW}'I:
propynyl, butyl ethynyl, phenyl ethynyl, benzyl pyrrolyl,

met hyl pyHydedxypher8ll bypropglycl obut yl , hydr oxyphenyl or propyl .

4. A compound, being:-
1-amino-3-(2-fluorophenyl)-3,4-dihydroisoquinoline; or
1-amino-3-phenyl-3,4-dihydroisoquinoline; or
10 l-amino-3-(4-(benzyloxy)phenyl)-3,4-dihydroisoquinoline; or
1-amino-3-(4-(methylthio)phenyl)-3,4-dihydroisoquinoline; or
1-amino-3-(4-(methyl)pheny!)-3,4-dihydroisoquinoline; or
1-amino-3-(3-(methyl)phenyl)-3,4-dihydroisoquinoline; or
1-amino-3-(4-(methoxy)phenyl)-3 ,4-dihydroisoquinoline; or
15 1jamino-S-methoxy-3-phenyl-3,4-dihydroisoquinoline', or
1-amino-3-(2-(chloro)phenyl)-3,4-dihydroisoquinoline; or
1-amino-3-(3-(chloro)phenyl)-3,4-dihydroisoquinoline; or
l'-amino-3-(4-(chloro)ph§nyl)—3,4—dihydroisoquinoline; or
1-amino-5-chloro-3-phenyl-3,4-dihydroisoquinoline; or
20 1-amino-8-chloro-3-phen);l-3,4—dihydroisoquinoline; or
1-amino-3-(4-(fluoro)phenyl)-3,4-dihydroisoquinoline; or
1-amino-3-(3-(fluoro)phenyl)-3,4-dihydroisoquinoline; or

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



© 207 13. Use of a compound or a pharmaceutically acceptable salt, enantiomer

or tautoner

treat ment or BEBI@ACEWEHE

conmpound i s: 4

or

L

i nfl ammat ory di sease

-am no- 3- (4- {benzyl oxy) pheny{ ) 8, 4- di hydr oi soqui noline; o

-am no- 3- (4- thyttti~o)yphen

- ani no- 3- ( 4i-gmirto}-fupee3rphdidia4ddihy drotsoguigolimplor ne;  or
- am no- 3- ( 3- (net hyl') phenyl)="37"4- di hydr oi soqui nol i ne; or.

- an no- 3- (4rLARidIEBYIREBHehyIS3 4-aftiyayslsejuilib et | ne; or
- am no- 5- met hoxy- 3- phenyl - 3, 4-di hydr oi soqui nol | ne; or

1- am no- 3- ( 2-
- ami no- 3-(312‘(a

TSR e SRR 4 or

-am no- 3- (4-(chl oro) phengl %-3, 4- di hydr oi sqquj nol i ne; or
_B,

- am no- 5- chil ®Mmina7phethyl

enydtd Hydihyireisganinolineser or

- am no- 8- chl or o- 3- phenyl - 3, 4- di hydr oi soqui nol i ne; or

5

15

20

1-amino-5-methyl-3-phenyl-3,4-dihydroisoquinoline; or
1-amino-3-(2-furyl)-3 ,4-dihydrois<_)quinoline; or
1-amino-3-(3-furyl)-3,4-dihydroisoquinoline; or
1-amino-3-(2-thienyl)-3,4-dihydroisoquinoline; or
1-amino-3-(3-thienyl)-3,4-dihydroisoquinoline; or
1-amino-8-chloro-3-(2-furyl)-3,4-dihydroisoquinoline; or
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

or I
52 a nyar oy soaui not he: IR
5 * 1 c L ]

the manufacture of REPKE [@\ﬁe for the
I,h“ e%q t he _
1 -am np- 8- (2-fl uorophenyl) -3, 4-di hydr oi soqui noline;

doaim@ed- phepyl - 3, 4- difydr oi sol qui nol i ne;

10

S

1
1

10 1

1

1-amino-3-(2-(dimethylamino)methyli)pheny}-3,4-dihydroisoquinoline; or

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

1-amino-3-(2-benzothiazolyl)-3,4-dihydroisoquinoline; or
1-amino-8-chloro-3-(4-fluorophenyl)-3,4-dihydroisoquinoline; or
l-amino-3-(phenylefi\ynyl)-3,4-dihydroisoquinoline; or
1-amino-8-methyl-3-phenyl-3,4-dihydroisoquinoline; or
1-amino-5-fluoro-3-(4-fluorophenyl)-3,4-dihydroisoquinoline; or

1-amino—8-fluor6—3—(4-ﬂuorophenyl)-3 A-dihydroisoquinoline; or

1-amind—S,8—diﬂuoro—3-(4-ﬂuorophenyl)-3,4'-dihydroisoquinoline; or

1-amino-6-fluoro-3-(4-fluorophenyl)-3,4-dihydroisoquinoline; or



L-amno-3-(4-(1) voro)prenyl) ?{-S:MWMHMHIIE“WIE
¥

-am no-5-fl uor
1-am no-8-fl uolo
1-am no-6-bro

1-am no-3-(2-( phenyl) 3} 4t di hydr oi soqui nol i ne; or
- am no- 7- et hyl hydr oi soqui nol i ne; or 20
1- am no- 5- mdt 08)) gll’)dltbdrwdmdoqumphnn; or
-am no- 3- (2-furymT 4-di hydr oi soqui nol i ne; or

[ AENENE.

-3, 4-ldi

ydr0|squ|noI|ne

-phenyl

dr oi soqeé nol i ne; or

1- ani no- 3- (3= {;ﬂ{n)blj.etﬁyéqguhuﬁgg oRdginBRAd; Be; OF

1-am no- 3-(2-t
~-am no-3-(3-thien 4d|h u

1- ami no- 8( chigp °§ %ﬁ&'ﬁtpwof ?pﬁx‘? # ﬁmcﬁ&s?%tgnolgl £ or
-am no- 3- ( 3-
-am no- 3- (4-
, 4- di hydr oi soqui nol i ne; or

I en 2di r0| qu|noI|ne or

yridyl)-3,4-dihy dr0|so ui nol i ne;
mingy 31 (A aminogthyboberyr

hydr oi soqui nol i ne; BEPLACEMENT SHEET

3161‘1!‘}?@‘0‘@9‘1“’@11!3 8"m no- 3- cycl opropyl -

1- am no- 3 ( 2t-amhineBiy(2amimetBphtnydaxdihBirdisoquigalinej soqui nol i ne; or

10

15

20

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-piperidyl)-3,4-dihydroisoquinoline; or
1-amino-3-methyl-3,4-dihydroisoquinoline; or
llamino-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-c]pyridine; or
7-amino-5-cyclopropyl-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-furyl)-4,5-dihydrothieno[2,3-c]pyridine; or

7 -amino-S—(2-th_ienyl)-4,S-dihydrothieno[2,3-c]pyridine; or

7-amino-5-( 1-benzyl-Z-pyrrolyl)-4,5-dihydrothieno[Z,3-c]pyrid'me; or

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

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



"1 -am no- 3,

ety di hydr oi soqw nol i ne;
1 -am no- 3{REPLACRMEN Tad "tmmmlwlﬁulltumnm i ne;
1- ani no- 8- ¢hlFor6=3=T4-T T uof ophenyl ) - 3, 4-di hydr oi SORFPM@FN/‘W SAEFT 10
1- am no- 3- ({ph né(g d1y ) 31 41 di hydr oi goqui nol i ne; or
- am no- 8- ngt Ryl = -e%%enyl - 3] 4{di hydr oi soqui nol i ne; or
1- am no- 5- fil ere~8—{-4—Htuot ophenyl ) - 3, 4- di hydr oi soqui nol i ne; or
-am no- 8- f lJuor.o- 3- (4-f1 uqr n i soqui nol i ne; or
1- ami no ?“AWM%{S&@WP Zd%h% Wyd&m soqui nol i ne; or
| -am no-6-fluoro-3-(4-fl uorophenyl)-3, 4-di hydroi soqui nol i ne; or
- ami no- 7=armmg~r50ccsclphutmmdyhuémm;n@¢$ APHdRGi%Soqui nol i ne; or
1- am no- 3- et hynyl - 3, 4- di hydr oi soqui nol i ne; or
1- am no-7arhiho{S3ethyhylPpinem ?{l-&,&)ﬁmﬁﬁamieno&,&-cwyﬁﬁﬁmobs oqui nol i ne; or
1-am no- 3- ( 3- (2- am noet hyl') phenyl ) - 3, 4- di hydr oi soqui nol i ne; or 20
1-am no ( ~ hydr oi soqui nol i ne; or
- am no- 73?"&418 @cﬁﬂ %gﬁéﬂ%# %tBE: % E’yﬁdgkhydrm soqui nol i ne; or
| -am no |azo L nol i ne; or I
- ani rfo- 3736“%“10' ’85’!’8 d‘@ﬂ@&?ﬁ{i}”ﬁﬁfﬁ’&%f%?ﬁ ne; or

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

10  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
R3
R?
NH2
15 wherein:-
R represents

or

1

1

(i) phenyl, benzothiazolyl or a six membered heterocyclic aromatic ring containing 1

to 3 nitrogen atoms, which phenyl, benzo ring of the benzothiazolyl or heterocyclic

aromatic ring is optionally substituted by alkyl C1 to 6, alkoxy C1 to 6, halogen, hydroxy,

20  thioalkyl C1 to 6, benzyloxy, or a group -Q(CHz),NR*R>; or

5
1



1 - amn03(4p|per|dyl)34d 1
iagmnﬁogsr RE E&SEWSHEE% LI!!FA@!EE’E%'J“!QI i ne?ggpgg%p\m-T SHEET

7- am no- 5-preny1 5 dr nygr bt hi eno[ 2, 3-c] pyri di ne;

7- am no- 54( 3- ptg S(%—_L 99% 5{ d{ hydr ot hi o[ 2, 3-c] pyri di ne; or
7-am no- 54c )cl 8 yl d{ hydr ot hi eno[ 2, 3-c] pyri di ne; or
7-an no- 5-( 3—+tH-y+y—4--6~-a hydr ot hi eno[ 2, 3- c] pyri di ne; or

7- am no- 54(i3afkyl Oi)to 4, Syctialyyd CBteh iseaR ms €20bBY pipiida; pihylalkyl C7 to 14,
7- ani no- 5-(2° tldr%’renyl) 7 S*“Mydrothl g%@[z 3- C{%"P“%q;lb ylalkyl €7 o

7-amn ridine;
7amn rvé.c?‘%“ﬁé{%oaéwﬁy OB b et i PR, RERA G ) %j%eoapne
7-am no- 5- -di h oth| eno[2 3 c] pyridi ne; or
7-anin éﬂép@%ﬁf’ the/phgnyja B beingopirsrly subs ? éxm By mgroupr(CH)NR'R’, alkyl
7-am no-5-(2-thiazol yl)-4,5-di hydrothi eno[ 2, 3-c] pyridine; or 15
7- am noCH-tp$, dkdin€l m’ﬁﬂlalggcylo)‘mtﬁ} ot hydr ot hi eno[ 2, 3-c] pyri di ne; or
7- am no- 5- (phenyl et hynyl ) 4, 5- di hydr ot hi eno[ 2, 3-c] pyri di ne; or

7- anmsno- 5- (i d Phi¢beledhelrsl gEM@ hidldatie MRk %o@taﬁﬂulpg’ {tdl3 H@terd%foms selected
7-ani no- 5- et hynyl - 2- et hyl 4, 5- di hydr ot hi eno[ 2, 3-¢] pyri di ne;

; gm Eg_éngﬁ)gw r‘b %gﬂleft%lg &ﬁ%{lﬁﬁ%%%fgﬁogf%? ¥5§ &Fﬂ%laﬁc&} Cg(go 14 or halogen;

4- am no- 6- phenyl - 6, 7- di hydr ot hi eno[ 3, 2-c] pyri di ne; or
4- am no-9%- et hynyl - 6, 7- di hydr ot hi eno[ 3, 2-c] pyri di ne; or

(iv) hydrogen or phenylalkynyl C7 to 14;
Q represents O, NR® or a bond:
10 R'represents hydrogen, alkyl Cl to 6, alkoxy C1 to 6, trimethylsilyl or halogen;
R® represents hydrogen, alkyl C1 to 6 or phenyl optionally substituted 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,
15 or-NR'R’® together represents piperidyl, pyrrolidinyl or morpholinyl;
p represents an integer 1 to 5; and
- A represents a thieno or benzo ring;
provided that when A rgpresents a benzo ring and Q represents O, p does not represent 1;

or a pharmaceutically acceptable salt, enantiomer or tautomer thereof for use as a

20 pharmaceutical;
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4- am no- 6, 7-(di +24c] pYyri€di b "4. The use according to any
one of clai eiln the di sease i s ast hma. 15. A chemni cal

i nt er nedi at qudi ng t hé? conpound of any one of clains 1 to

4, or a phar eutically acdeptable salt, enantionmer or tautomer thereof,
wherein the |nterrred|ate i g: - 3- rrethoxy 2- met hyl benzonitrile; or

3-f 1 uorproiid ofahe comgoundwd fornfilakinwhibk dvepresents e; or

3, 6-difluoro-2-methyl benzonitrile; or 4-fl uoro- 2- et hyl benzonitrile; or

2 ]E gug;&dgﬁ E@%%lg;g% t in sz,lélg hg?gpzrgsryn%srﬂydrdgen for use as a pharmaceutical

is disclaimed.

s 6. A compound, or a pharmaceutically acceptable salt, enantiomer or tautomer thereof,
for use as a pharmaceutical 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.

7. The compound of claim 5 or 6, or a pharmaceutically acéeptable salt, enantiomer or
10 tautomer thereof, for use as a pharmaceutical, wherein R represents ethynyl, cyclopropyl,
fluorophenyl, benzyloxyphenyl, thiomethylphenyl, methylphenyl, methoxyphenyl,
chlorophenyl, furyl, thienyl, pyridyl, phenylethynyl, amionopropyloxyphenyl,
aminoethylphenyl, aminopropylphenyl, thiazolyl, imidazolyl, methyl,
((dimethylamino)methyl)phenyl, propynyl, butylethynyl, phenylethynyl, benzylpyrrolyl,

1s  methylpyrrolyl, ethyl, cyclobutyl,hydroxyphenyl or propyl.

8. The compound of claim 4, or a pharmaceutically acceptable salt, enantiomer or

tautomer thereof, for use as a pharmaceutical.

20 9. A pharmaceutical composition including a compound according to claim 4, 5, 6 or 7
or a pharmaceutically acceptable salt, enantiomer or tautomer thereof, in admixture with a

pharmaceutically acceptable adjuvant, diluent or carrier.
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" 3-(2- azi doet YR |') benzal dehyde;
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2- (N, N-di met hylf)ani iomet AyT Ben aI d h ydet of * REPLACEMENT SH

3- (N, N-di et Beeighy! bpngzal de ;or

4-§ert- b:JtyI ?/b)hg?)l st |yl %xybe zal de%y e; or

2- cyano- 3- ne h S wes5id yl t hi ophene; or

3- cyano- % 5 tr| |SI|¥ t hi ophene; or
5- (trinetﬂyl oxaldehyde; or 10 1

-am no- 3- (4- ( 3-azi doproyl oxy) phenyl ) - 3, 4- di hydr oi soqui nol i ne; or

1- ami no- 3- ( 3- (2- azi doefWfyl ) ) phenyl - 3, 4- di hydr oi soqui nol i ne; or 1

- anmi no- 3- (4- (2- B yI ) phenyl ) - 3, 4- di hydr oi soqui nol i ne; or

1- am no-3- (3-(3- repyl Yphenyl ) - 3, 4- di hydr oi soqui nol i ne; or

4- et hyl t hi I eno[ 3, 2-c] pyridine. 15 16. A chem cal

I nt er medi at in pfoduci ng the conmpodnd of any one of clains 1 to
4, or a pharnaceu @ccept abl e salt, enantioner or tautoner thereof,
wherein the i nterlmediate is of formula | as in claim 1, or a
pharmaceutical ly acceptmiyzl e salt, enantioner

wherein:-
R represents

5 (i) phenyl, benzothiazolyl or a six membered heterocyclic aromatic ring containing 1
to3 rvlitrogen atoms, which phenyl, benzo ring of the benzothiazolyl or heterocyclic
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),NR'R>; or

(ii) alkyl C1 to 8, cycloalkyl C3 to 8, alkynyl C2 to 8, piperidyl, phenylalkyl C7 to 14,

10 which alkyl, cycloalkyl, alkynyl, or piperidyl is optionally substituted by a group -
(CHz)pNR"'R5 , the phenylalkyl being optionally substituted by a group -(CH;),,NR‘RS; alkyl
C1 to 6, alkoxy C1 to 6, halogen or nitro; or

(ili) a 5 membered heterocyclic aromatic ring containing 1 to 3 heteroatoms selected
from O, N or S, optionally substituted by alkyl C1 fo 6, phenylalkyl C7 to 14 or halogen;

15 or

(iv) hydrogen or phenylalkynyl C7 to 14;
Q represents O, NR® or a bond;
R' represents hydrogen, alkyl C1 to 6, alkoxy Cl to 6, trimethylsilyl or halogen;
R? represents hydrogen, alkyl C1 to 6 or phenyl optionally substituted by alkyl C1 to 6,

20 alkoxy C1 to 6, halogen or hydroxy;



"or tautoner there Aot e X pr es REPEACTMINT SHEFT
trinethyl sil )RE?hAﬁENIENT %XT Hmmﬂmlﬂmmf or the preparation of the
conmpound of. ¢l grmrT—or 4, al phar nhceut i"cal’l y acceptabl e salt,
enant i omer ofn 69 P re f|1 which process conprises: (a)
hydr ol ysi s arjd/|o ﬁ of a dénpound of formula Il or a protected

derivative ol ysis and/or deprotection of a
phar maceut i cdl I y accept abl e sa t, enantioner or tautoner of a conpound

of fornmyd derivative, wherein fornmula Il is
[err] 'R ?epkésegﬁhxﬁogeﬁg[‘)ﬁﬁ&[%m err] and R err] being as defined in claim

—t

1, P representing a protecting group and M representing an al kali ne
net al ; Rf, R’ and Roindependentigatprosenohydio Qiftofeprmul a I1la or 111b or of
a phar maceuti cal |y acceptable salt, enantionmer or tautoner thereof

[err]l  or -NR*R® together represents piperidyl, pyrrolidinyl or morpholinyl;

p represents an integer 1 to 5; and

5 A represents a thieno or benzo 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, in the manufacture
of a medicament, for the treatment or prophylaxis of inflammatory disease.

10 11. The use according td claim 10, wherein the compound is a thieno[2,3-c]pyridine or a

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

12. The use according to claim 10 or 11, wherein R represents ethynyl, cyclopropyl,
fluorophenyl, benzyloxyphenyl, thiomethylpheny!, methylphenyl, methoxyphenyl,

15 chlorophenyl, furyl, thienyl, pyridyl, phenylethynyl, amionopropyloxyphenyl,
aminoethylphenyl, aminopropylphenyl, thiazolyl, imidazolyl, methyl,.
((dimethylamino)methyi)p_henyl, propynyl, butylethynyl, phenylethynyl, benzylpyrrolyl,

methylpyrrolyl, ethyl, cyclobutyl,hydroxypheny! or propyl.

13. Use of a compound or a pharmaceutically acceptable salt, enantiomer or tautomer
thereof, in the manufacture of a medicament, for the treatment or prophylaxis of
inflammatory disease, wherein the compound is:-

1-amino-3-(2-fluorophenyl)-3,4-dihydroisoquinoline; or
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protecting
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atty-acceptrab

salt, enanti omer
5

L 12

1-amino-3-phenyl-3,4-dihydroisoquinoline; or
1-amino-3-(4-(benzyloxy)phenyl)-3,4-dihydroisoquinoline; or
1-amino-3-(4-(methylthio)phenyl)-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-(methoxy)phenyl)-3,4-dihydroisoquinolisie; or
1-amino-5-methoxy-3-phenyl-3,4-dihydroisoquinoline; or
1-amino-3-(2-(chloro)phenyl)-3,4-dihydroisoquinoline; or
1-amino-3-(3-(chloro)phenyl)-3 ,4-dihyd_roisoquinoline; 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)pheny!)-3,4-dihydroisoquinoline; or
1-amino-3-(3-(fluoro)phenyl)-3,4-dihydroisoquinoline; or
1-amino-5-fluoro-3-pheny!-3,4-dihydroisoquinoline; or
1-amino-8-fluoro-3-phenyl-3,4-dihydroisoquinoline; or
1-amino-~6-bromo-3-pheny!-3,4-dihydroisoquinoline; or
11amino-3-(2-(methyl)phény1)—3 /4-dihydroisoquinoline; or
1-amino-7-methyl-3-phenyl-3,4-dihydroisoquinoline; or
1-amino—S-methyl-S-phenyl-3,4-dihydrois.oquinoline; or
1-amino-3-(2-furyl)-3,4-dihydroisoquinoline; or
1-amino-3-(3-furyl)-3,4-dihydroisoquinoline; or

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

are as defined claim|

(c) treating a congggnglummw&mﬂ“mllw

or tautonmer thereof with:

REPLABZMENT SHEET



5 wherein A R Rerr], Rerr] and Rerr]
a | eaving gr

are as defined claiml1l and L is

- A ETNT reparation of a conpound of forrmula I in
which R repr L@?ﬁ 5,&5&%;{3 g&

-enantioner of fautomer of such a conpound, by
correspondi ng po@EEA W wHi d

VA BV of a phar maceut i ced/lLpubigEppt salt, .
hy lysis. ofgﬁgkf
h Rrepresents trinethylsilylethynyl; or

(e) reaction|of a conmpound df i{f ornmul a7y or a pharnaceu

t)
salt, enantipner 10 or tautdmer thereof, wherein forrlmlm,ﬂmﬁﬂ"ﬂiur
[err] ! whewehh—A, Rl err] Rerr] and Rerr] are &4s Heftn
claim1l 1aﬂginM3r_go¢hq§@nt§,4.amya}dgﬁthﬁ,@uﬂgt@I , with a conpound of
formula VI or a pharnmaceutically ‘acceptable salt, enantioner or 15
t aut orer, t her

NH

15

20

R ST Y Dbt or :
1-amino-3-(3-pyridyl)-3,4-dihydroisoquinoline; or
1-amino-3-(4-pyridy!)-3,4-dihydroisoquinoline; or
1-amino-3-cyclopropy!-3,4-dihydroisoquinoline; or
1—amino-3-(2-(dimethylamino)mcthyl)pheny1-3,4-dihyd.roisoquinoline; or
1-amino-3-(3-(dimethylamino)methyl)phenyl-3,4-dihydroisoquinoline; or
l-amino-3-(2-benzothiazolyl)—3,4-dihydroisoqliinoline; or
1-amino-8-chloro-3-(4-fluorophenyl)-3,4-dihydroisoquinoline; or
1-amino-3-(phenylethynyl)-3,4-dihydroisoquinoline; or
1-amino-8-methyl-3-phenyl-3,4-dihydroisoquinoline; or
1-amino-5-fluoro-3-(4-fluorophenyl)-3,4-dihydroisoquinoline; or
1-amino-8-fluoro-3-(4-fluorophenyl)-3,4-dihydroisoquinoline; or
1-amino-5 ,8-diﬂuoro—3—(4-ﬂuoroph§nyl)—3,4-dihydroisoquinoline; or
1-amino-6-fluoro-3-(4-fluorophenyl)-3,4-dihydroisoquinoline; or

1-amino-7-fluoro-3-(4-fluorophenyl)-3,4-dihydroisoquinoline; or

. I-amino-3-ethynyl-3,4-dihydroisoquinoline; or

1-amino-3-(4-(3-aminopropyloxy)phenyl)-3,4-dihydroisoquinoline; or
1-amino-3-(3-(2-aminoethyl)phenyl)-3,4-dihydroisoquinoline; or

1-amino-3-(4-(2-aminoethyi)pheny1)—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



v'\T

"(f) ‘pr epar s@ﬁ L{?ﬁ;‘@}ﬁrﬁbmm or a pharmaceutically acceptable salt,
enanti oner Priziliig r tihereof , wherein the conp g[ $:Qf § mmjl a l
in which R eEresen':Eﬁﬁt) 1to8 5 substituted %t]é groub

rr

=

-(CHerr])]| nd one or both of Rlerr] and R err]
represents

g b e L e s o
(g) preparatiion of—a—eompolNd or a pharmaceutical |y acceptdbl & stlts =+ -

enant i 0Neimif6-3-(4- plpérmqurdm)lm@@mndﬁmr@ n the compound is of formula I
in which R represents phenyl or 10 six nmenbered heterocyclic aromatic

ring, the 1 Ic ring being substituted by a
group - @F\S ir\e?.gl Qgﬁﬁf’%ﬁ?ﬁ%@?r {j one or both of Rlerr] and Rlerr]

represe s al yl.ating a correspondi ng conpound in
whi ch o a’B‘r“c’ln(%%hltﬁro’ﬁ[?@@)]l)'éﬁdhbq@?ﬁ?qm@@F\?s@ht s hydr ogen; or

(h) deprotection of a conmpound of fornmula I, or a pharmaceutically

accept ab71-mﬁvl-i—pheny&}%iedihydrbthimm[lﬁ-c]midmeeorthereof, in which one or both
nitrogen atons and/ or another atom is protected; or (1)

pr epar at7-gmint5-e3- g?maﬁymg -dhydrotRbAb[BS-elpytiame! or acceptabl e salt, enanti oner
or t aut oner "t her eof ere| n the corrpound is of formula | in which R

subst i t U e@“{}bﬁé&ﬂ%ﬂ’%ﬂﬂ&A{@fﬁ?‘ﬁ%@%ﬁ%{‘hﬁ??ﬂ‘f Foy 20" reduction of the

corr espo,Pdl ng azid
amino-5-(3- furyl)—4 S-dihydrothieno[2,3-c]pyridine; or

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

10 7-amino-5-(1-benzyl-2-pyrrolyl)-4,5-dihydrothieno[2,3-c]pyridine; or
7-amino-5-(1-methyl-2-pyrrolyl)-4,5-dihydrothieno[2,3-c]pyridine; or
7-amino-5-ethynyl-4,5-dihydrothienof2,3-c]pyridine; or
7-amino-5-propynyl-4,5-dihydrothieno[2,3-c]pyridine; or
7-amino-5-(2-thiazolyl)-4,5-dihydrothieno[2,3-c]pyridine; or

15 7-amino-5-(3,3-dimethylbutynyl)4,5-dihydrothieno[2,3-c]pyridine; or
7-amino-5-(phenylethynyl)}4,5-dihydrothieno[2,3-clpyridine; or
7-amino-5-(cyclobutyl)}-4,5-dihydrothieno[2,3-c]pyridine; or
7-'amino-5-ethynyl-2-meth§l-4,5-dihydrothieno[2,3-c]pyridine; or
7-amino-5-ethyl-4,5-dihydrothieno[2,3-c]pyridine; or

20 7'-amino-5-propyl-4,5-dihydrothieno[2,3%]pyridine; or
4-amino-6-phenyl-6,7-dihydrothieno[3,2-c]pyridine; 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
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"(j) 'pr epar at }-on- or a pharmaceutically accept!gllu“ulﬂrlm“!si
enant i oner ofREPL AGRMENTH reof, wherein the conpound i

which R reprges by reducti on of a corregpqnd ng conmpound
in which R rep eaea]&gﬁg@d . 5 18. Use of ALBBsEA SttHormula (1)
[err] b : R epresents (i) phenyl,

benzot hi azol ylt lerfed het erocyclic aromatic ring containing 1
10 to 3 nitrogen at ons, whi ch phenyl, benzo ring of the benzothiazolyl or
het er ocyleamitt ]pp@hhs<ﬁpt|onally substituted by alkyl Cl to
6, al koxy C1 to 6 hal ogen, hydrox t hi oal kyl Cl1 to 6, benzyl oxy,
or a gr err]; or (i) alkyl C1 to
8, cycl %ﬁﬂlﬁgwmj&athﬁrﬁ%%ﬁ%é&% 8, piperidyl, phenylalkyl C7 to 14,
whi ch al kyl, cycloal kyl, al kynyl, orpiperidyl is optionally substituted by
a group - 15 (CHerr])[err]NRlerr]R err], the phenyl al kyl being
optlonall substituted by a group -(CH err )[err INRferr]Rerr], alKkyl

to 6,1 %| Tasyse @gcarding to pay odaimgilPite 13 ,0xherein the disease is QSithmz} as
nenbered heterocycllc aromatic ring containing 1 to 3 heteroatons sel ected

15. A chemical intermediate for use in producing the compound of any one of claims 1 to
4, or a pharmaceutically acceptable salt, enantiomer or tautomer thereof, wherein the

intermediate is:-

3-methoxy-2-methylbenzonitrile; or
3-fluoro-2-methylbenzonitrile; or
2-fluoro-6-methylbenzonitrile; or
3,6-difluoro-2-methylbenzonitrile; or
4-fluoro-2-methylbenzonitrile; or
3-fluoro-6-methyl-2-trimethylsilylbenzonitrile; or

4-(3-azidopropyloxy)benzaldehyde; or



“from O, N or[g

14 or hal oge f

14;

stituted by alkyl C1 to 6, phenyl al kyI C7 to
1?‘@}5"!%&1%{ 20 (iv) hydrogen orphengpm C? to

k
Qreresentis O NR[err]or a bond; errF %EM SHIEhT s
hydrogen, alkyl G §8PG9%I Hojy Cl to 6, trlmathyIsHyI
Rlerr] repre

W
epts hydrogen, jalfkyl Cl tdé6 or phenyl optio i

by al kyl Cl }o G, alkoxy |[C | to 6, hal ogen or hydroxq ﬁ“ mlr“““ l
represents hyd ; Rlerr], Rerr] and R N R B

i ndepend@(i-ﬁzxd@dﬂiﬁ;&ﬁialw@ﬂeggn or alkyl C1 to 6, or -NR[err]R[err]
t oget her represents piperidyl, pyrrolidinyl or norpholinyl; p

represent:;;gag%ﬂg%rggﬁzbe}%&l hg'de A represents a thieno or benzo ring;

10 provided Sents a benzo ring and Q represents 0, p does
not repre t 21 pharmaceutically acceptable salt, enantioner or
t aut orrer %‘ﬁg'ﬁ‘é‘éf’?thylﬁpet“ﬁédﬁlﬁ’ d6f Xt ur e of a medicament, for the

treatnment or prophylaxis of diseases or conditions in mhich synt hesi s
or over sya{NNidimethyhamhimomethylhenzaldehydeser f orns a contributory part. 15

19. The use as claimed in claim18 wherein it is predom nantly the
i nduci bl e 3l dime®dll)aminomethylbenzaldehyde; or

4-tert-butyldipheny]silyloxybenzaldehyde; or
2-cyano-3-methyl-5-trimethylsilylthiophene; or
3-cyano-2-methyl-5-trimethylsilylthiophene; or
5-(&imethylsilyl)thiazole-z-c;,arboxaldehyde; or

10 1-amino-3-(4-(3-azidopropyloxy)phenyl)-3,4-dihydroisoquinoline; or
1-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.

15
16. A chemical intermediate for use in producing the compound of any one of claims 1 to
4, or a pharmaceutically acceptable salt, enantiomer or tautomer thereof, wherein the
“intermediate is of fonnﬂla I as.in claim 1, or a pharmaceutically acceptable salt, enantiomer
or tautomer thereof, with the exception that R represents trimethylsilylethynyl.

20
17. A process for the preparation of the compound of claim 1 or 2, or a pharmaceutically

acceptable salt, enantiomer or tautomer thereof, which process comprises:



i nvol ved. 20. The use as clainmed in

ease is rheunatoid a”;ﬁépiiéfgdﬁﬂ SHEET 21. The

“nitric oxide
claim 18 or

19 wherein the conditi

iim 18 or _19 wherein the disease i
7/ 38977 AN O O

[err]

use as cl ai m
. 22. The use

osteoarthrit
PCT/ SE97/ 005

(a) hydrolysis and/or deprotection of a compound of formula II or a protected derivative
thereof, or hydrolysis and/or deprotection of a pharmaceutically acceptable salt, enantiomer
or tautomer of a compound of formula II or said protected derivative, wherein formula II is
R2
R3
R
R! [

P
NM
5 AR, Rl, R?and R3 being as defined in claim 1, P representing a protecting group and M
representing an alkaline metal; or
(b) deprotection of a compound of formula IIIa or ITIb or of a pharmaceutically acceptable

salt, enantiomer or tautomer thereof

R?
S R
N la :
R' " NH,

10

lilb

wherein R, R' and R? are as defined claim 1 and P represents a protecting group; or
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of f a,l;
phar maceut i cqgl 1y accept abl e $aft, enant i oner .. . or PIE I‘I‘E{‘ it feitdof wi t h

anmoni a, whendeiln 0 9rSER 9BV s 8 [err]
10 wherein A[# , R[_e_rr] R[er and Rlerr] are as defined claiml and L is a

|-eavi ng group; (a) pr ppar ati on of a conpound of formula | in which

R represent@) gt brmula IV Rk %&Hcé&ﬁ!ally ae@weaéalteemhbmer
e

enant i oner or tautorre suc a conpoun drolysis of a
cort espondi ng. SRS tHQr%ofwnmm%bon% SRR Pt 8 v ety o

PCT/ SE97/ 00589 (ez)e reaction of a conpound of fornmula V or a

pharmaceutically accepta salt, enanti omer or tautoner thereof,
wherein formula V R8 [err]

v

s wherein A, R, R', R?and R3 are as defined claim 1 and L is a leaving group; or

Y

(d) preparation of a compound of formula I in which R represeﬁts ethynyl, or of a

pharmaceutically acceptable salt, enantiomer or tautomer of such a compound, by

hydrolysis of a corresponding compound in which R represents trimethylsilylethyny}; or

(e) reaction of a compound of formula V or a pharmaceutically acceptable salt, enantiomer
10 or tautomer thereof, wherein formula V is

R2
RS

CN

wherein A, Rl, R?and R3 are as_defmed claim 1 and M represents an alkaline metal,

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

15 tautomer thereof, wherein formula VI'is
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5 wherej n:A, R?Wﬁ Rlerr] are as defi neg}@}.@%ﬁéﬁ\%g%ﬂ .

represents anial ; ‘W th a conpound

phar maceut i caI{I \ ﬁ@%@ sal{, enantiomer or t aut onmer—tthereof;
wherei n formulja VI36§ wher ej

(f) preparatidgn

in which R represents—atRkyCI™

n Ris as defined clgj ;
lof o -corpeunred of a phar r?‘aceut i cally accept abﬂ'{mglu!lm!" lMi" |II|
enanti onmer or taut oner thereof, wherein the conpound iS#0T¢ sl w

-(CH2),NRlerr] R errR

8 substituted by a group

‘

[ O
nd one or both of err] and Rlerr] represents alkyl
6, by al E?ﬂati ng a correspon

Cl to ng conpound i n which one or nore
of Rlerr] and R err] rgpresents hydrogen; or 15 (g) preparation of
a conpound or a pharngggutically acceptable salt, enantioner or

taut omer thereof, wherein the conpound is of fornmula I in which R

repr esent

phenyl or

substituted by a group

-QCH err])[err]NRlerr]Rlerr] and one or both of R err] and R err]

r epr esent dfNalpigparatibntof a compound Yk plarg@eetTically acceptable salt, enantiomer or
PCT/ SE97/ 00589

10

15

20

tautomer thereof, wherein the compound is of formula I in which R represents alkyl C1 t'o 8
substituted by a group -(CHz)pNR4R5 and one or both of R* and R’ represents alkyl C1 to 6,
by alkylating a corresponding compound in which one or more of R* and R® represents
hydrogen; or

(g) preparation of a 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, the phenyl or_heterocyclic aromatic ring being
substituted Sy a group -Q(CH;,).,,NR"Rs and one or both of R* and R® represents alkyl C1to

6, by aikylating a corresponding compound in which one or more of R* and R® represents

hydrogen; or

13

(h) deprotection of a compound of formula I, or a pharmaceutically acceptable salt,

“enantiomer or tautomer thereof, in which one or both nitrogen atoms and/or another atom

is protected; or

(i) preparation of a 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,)pNH,, by

reduction of the corresponding azide; or

s .phenyl, or a . Sj x menbered heterocyclic aromatic ring, the
W@f@?ﬁc@eﬁﬁeﬁ%ﬁwﬂt% ng bei ng
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fephfition e b icﬁmgbvmﬁtﬂ aphtamigeesititaily acoeptable yalt egansigmer or
y
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reduction of the corresponding azide;
ofhd & Vﬁfaﬁﬁiﬁs it Whith/R/reprems p?kﬁdﬂ«;ab ,
eofr , e

rein the conpound is of formula I
&fric@LCOf respondi ng

or

18. Useof a compound of formula (I) -

(i) phenyl, benzothiazolyl or a six membered heterocyclic aromatic ring containing 1

10

to 3 nitrogen atoms, which phenyl, benzo ring of the benzothiazolyl or heterocyclic

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)pNR‘RS; or

(ii) alkyl C1 to 8, cycloalky!l C3 to 8, alkynyl C2 to 8, piperidyl, phenylalkyl C7 to 14,

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

15 (CH,),NR*R’, the phenylalkyl

being optionally substitut_ed by a group -(C}Iz)pNR4R5 , alkyl

C1 to 6, alkoxy C1 to 6, halogen or nitro; or

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

from O, N or S, optionally substituted by alkyl C1 to 6, phenylalkyl C7 to 14 or halogen;

or

20

(iv) hydrogen or phenylalkynyl C7 to 14;
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R' represents hydrogen, alkyl C1 to 6, alkoxy C1 to 6, trimethylsilyl or halogen; .

R? represents hydrogen, alkyl C1 to 6 or phenyl optionally substituted by alkyl C1 to 6,
alkoxy Cl1 to 6,‘halogen or hydroxy; .

R3 represents hydrogen or halogen;.

R* R’ and R® independently represent hydrogen or alkyl C1 to 6,
or -NR*R® together represents piperidyl, pyrrolidinyl or morpholinyl;
p represents an integer 1 to 5; and

A - .
A represents a thleno or benzo ring;

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

~~

or a pharmaceutxcally acceptable salt, enantiomer or tautomer thereof, in the manufacture

of a medicament, for the treatment or prophylaxls of diseases or conditions in which

synthesis or oversynthesis of nitric oxide synthase forms a contributory part.

Y

19. The use as claimed in claim 18 wherein it is predominantly the inducible isoform of

nitric oxide synthase that is involved.

_. 20. The use as claimed in claim 18 or 19 wherein the disease is rheumatoid arthritis.

21 The use as claimed in claim 18 or 19 wherein the condition is pain.

22. The use as claimed in Clairn 18 or19 whereln the disease is osteoarthritis.
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(57) Abstract

Compounds of formula (I) wherein R represents (i) phenyl, benzothiazolyl or a six-membered heterocyclic aromatic ring containing
1 to 3 nitrogen atoms, which phenyl, benzo ring of the benzothiazolyl or heterocyclic aromatic ring is optionally substituted by atkyl Ci
to 6, alkoxy Cl1 to 6, halogen, hydroxy, thioalkyl C1 to 6, benzyloxy, or a group ~Q(CH2)NR*R3; or (ii) alkyl C1 to 8, cycloalkyl C3
to 8, alkynyl C2 to 8, piperidyl, phenylalky! C7 to 14, which alkyl, cylcoalkyl, alkynyl, or piperidy! is optionally substituted by a group
«(CH2)pNR*R5, the phenylalky] being optionally substituted by a group -(CH2),NR*RS, alkyl C1 to 6, alkoxy C1 to 6, halogen or nitro; or
(iii) & five-membered heterocyclic aromatic ring containing 1 to 3 hetsroatoms selected from O, N or S, optionally substituted by alkyl C1
to 6, phenylalkyl C7 to 14 or halogen; or (iv) hydrogen or phenylalkynyt C7 to 14; Q represents O, NRS or a bond; R} represents hydrogen,
alkyl C1 to 6, alkoxy Cl to 6, trimethylsilyl or halogen; R2 represents hydrogen, alkyl C! to 6 or pheny! optionally substituted by alkyl
C1 to 6, alkoxy C1 to 6, halogen or hydroxy; R3 represents hydrogen or halogen; R4, RS and RS independently represent hydrogen or alkyl
C1 to 6, or -NR*RS together represents piperidyl, pyrrolidiny] or morpholinyl; p represents an integer 1 to 5; and A represents a thieno or
benzo ring; provided that when A represents a benzo ring and Q represents O, p does not represent 1; or pharmaceutically acceptable salts,
enantiomers or tautomers thereof: have been found to be useful as pharmaceuticals, especially for the treatment of inflammatory disease.




