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This"Tnvention relates to novel conpounds, processes for their
preparation, conpositions containing themand their use as neuroprotective

agents. Thi ourea and i sot hi ourea dﬁ&@é@%

have been descWVPI&a*BRs or e for a variety of therapeuticu o\‘%

94/ 12165 (Well cone) describes sinple 1i sot hi ourea derivatives for use
in the treatnent of inter alia system c hypotension, septic shock

and inflamuatory conditions; WO 95/09619 (Wl |l core) (published 10 after
the priority date of this application) describes substituted urea and

i sot hi our ea Tlrlﬁflat%D THVESUSEFUL INSHERNP Y er ebr al

i schaem a; Uni ted Ki ngdom Pat ent No 1178242 (Wellcone) discloses

bi si sot hi oureas having anti-inflammatory activity; Eur opean Pat ent
Application No 411615 (\Var nél’h:d_hwhafm)relﬂtembmd dolrpoundsy processes for their

derivati ves havi e in the. Ire ns of cognitive .decline;
Cor opoan' 10 - pitBatiion, riniSiont SiaiRitios Shod AN IBHIE A 4 RUORBIECtTR BRATE
derivativesg for use in t he treatnent of bronchial, cerebrovascul ar
or neuronal disorders. sothlourea deri vati ves

are al so known as chenical i TR and jsothiourea de“‘ﬁ‘n“’?’l’n'@"ﬁ deseribgd before

guani di ne der i Vit iaWasiefysafthelay astéibatmléa;mm aibém%@&es%ﬁbes sifnifi\ei |
Laboratories) and_ Synthesi s 988 460- 466 q&lﬁgyrussen) whi ch di sc| ose
t he conpound 4-%¢ ‘Hﬁg‘ﬁiﬂ Ay HHWH’ER interalia systemis hypotensiong ng

Uni ted States @j:ﬁafsh&km :ﬁﬁﬁnﬁﬁwf»j 8dnditions; WO 95/09619 (Wellcome) (published
N- Al koxyphenyl - ui nol i nyl -thi ourea derivatives useful

t uber cul osiat i caf&'g' gh? Prigriy ‘!ﬂ‘% of this-applicatign) mleseribes sub s(xqqggbm)and isothiourea
International RedrRatived¥st h@eaﬁﬂ tﬁ@ zeéﬁn%ﬁ{z%%@.%bfaﬂém.a, Umt 12{1

after the pr|or|ty dat e of pplication) discloses
derivatives whiN@ amwmma) Moaeﬁbmsp@mwmaumgmwnﬂmmawry activity;

neur odegener at i @gropean Patent Application No 411615 (Warner Lambert) discloses thiourea
derivatives having use in the treatment of symptoms of cognitive decline; European
15 Patent Application No 392802 (Beecham) discloses thiourea derivatives for use in
the treatment of bronchial, cerebrovascular or neuronal disorders.

Isothiourea derivatives are also known as chemical intermediates
in the preparation of guanidine derivatives (see United States Patent 4,211,867
20 (McNeil Laboratories) and Synthesis (1988) 6, 460-466 (Rasmussen) which disclose
the compound 4-dimethylaminophenylcarbamimidothioic acid methyl ester and
United States Patent 5,223,498 (Boots).

N-Alkoxyphenyl-N'-quinolinyl-thiourea derivatives useful as
25 tuberculostatic agents are disclosed in DE-B-1157626 (Hoechst).

International Patent Application WO 95/05363 (Fisons)
(published after the priority date of this application) discloses N-phenyl amidine
derivatives which are indicated for the treatment of inter alia neurodegenerative

30 disease.
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W have now di scovered a new and useful group of isothiourea

derkvati ves.

are provided conpoun

According to the invention, there

o@f 2 formula | [err] 10 wher ei N peerosnbicz

represents al kyl Cl t T represents a (Jerr] saturated or
unsaturated al kyl ene chain substituted by -(CH)[err]- NXY;
-O-(CHerr])[err]-NH substituted by -(CH err])[err],-NXY; or
-U-(CHerr])[err]-N(X)-(CH err])[err]-; U represents NH, O or
CHerr]; 15 a and b, which may be the sane or different, represent an
integer 0 to 3, provided t e havénows discotened a aewaant usefud group of isothiourea
and Y, which may be tge ne or different, represent hydrogen, alkyl Cl to
6, or a group Y'ist])[err]Q or NXY together represents

pi peri di nyl, pyrrolldlnyl nmor phol i nyl, or t et rahydr oi soqui nol i nyl ;

Q represents phenyl or phenyl subs ed b e npLe subst i

sel ect ed from the group coré‘?"g‘*' to %°d1“f?§‘f’° t5 e PJP\Q@%@"Q&P‘E‘B“’BPf
trifluoromethyl, shal ofgesula I nitro and cyano; m and n

I ndependently represents an integer 0 to 5; 25 and pharnmaceutically

accept abl e salts thereof.
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wherein _

D represents alkyl C1 to 6

T represents a C; ¢ saturated or unsaturated alkylene chain substituted by -(CH,),.-
NXY; -O-(CH,),-NH- substituted by -(CH,),-NXY; or -U-(CH,),-N(X)-(CH,),~;

U represents NH, O or CH;

a and b, which may be the same or different, represent an integer 0 to 3, provided
that a+b is in the range 1 to 3;

X and Y, which may be the same or different, represent hydrogen, alkyl C1 to 6, or
a group -(CH,),Q,

or NXY together represents piperidinyl, pyrrolidinyl, morpholinyl, or
tetrahydroisoquinolinyl;

Q represents phenyl or phenyl substituted by one or more substituents selected
from the group consisting of alkyl C1 to 6, alkoxy C1 to 6, trifluoromethyl, halogen,
nitro and cyano;

m and n independently represents an integer 0 to 35;

and pharmaceutically acceptable salts thereof.

We prefer that T represents -U-(CH,),-N(X)-(CH,),~. We
particularly prefer that T represents -U-(CH,),-N(X)-(CH,),- and U represents
CH, We especially prefer that T represents -U-(CH,),-N(X)-(CH,),-, U represents
CH,; and a and b each represent 1.



We prefer that T represents -U-(CH err])[err]-N(X)-(CH err])[err]-. W
particularly prefer that T represents

-U-(THerr)Terr]-N(X)-(CHerr[)[err]- and U represents CH2. W
especially prefer that T represents -U-(CH err])[err]-N(X)-(CH err])[err]-

U represents 30 C;lLerr] and a and b each represent 1.
96/24
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We prefer that D represents alkyl Cl1 to 3, particularly nethyl or

ethyl, especially ethyl. © \Wen T represents
-U(CH[err])[err] N(X)-(CH err])[err]- prefer that represents
hydrogen, methyl or the grol¥epesfee ;ha}@represents alkyl C1 103 pamcularlqumgrpr-r
represents a ( E&? or unsaturated al kyl ene chain

substituted by - r]){;1 [,-NXY or -O(CHerr])[err]-NH substituted by
-(CH err])[err]-NXY, we prefer X and Y independently to represent

hydrogen, methyl or the gro e, N : 83,]“ (o 1‘;,38 st erred
that X and Y both represent Lwﬂ%pgr er(r \XZQL{ s tl?égutphe{(
prefer thats onerepﬁ'esl{nuﬂudmgcmpnahﬂmrsthhmmikﬂ met hyl and the

ot her represents the group -CH2Q We prefer that

n represents 1. 15 W prefer Qto represent phenyl
or phenyl substituted: by a When T reptesernts adhs setvfated orl upsaguratedaligienschain

nal ogen, i {10 SipHutsieh b G BATRY/on=0-{CHYNHL sobstishllyt UCHTEAAY, we

phenyl or phenyprdcrbxmnﬂl]f imdlepgndently to fﬁprtsanﬁhydrogeal ogthyl otZ(he group -CH,Q,

According to th I’.ltJ on re C t he
prepar ati off of g’ ME?’F&H g'%f %ﬁj ghb%ﬁrg%’gﬁst%f'gg] cep?%'bl e salts
t hereof, which pamipulaﬂyeprefer that mﬁemf X and Y representsphivépagenroy methylrgndithel  of
formula | in Whl or a; E‘i—la

er represen s the group

We prefer that n represents 1.

15
We prefer Q to represent pheny! or phenyl substituted by a
substituent selected from the group consisting of alkyl C1 to 6, alkoxy C1 to 6,
trifluoromethyl, halogen, nitro and cyano. We particularly prefer that Q represents
pheny! or phenyl substituted by alkyl C1 to 6 or halogen.
20

According to the invention, there is also provided a process for
the preparation of compounds of formula I and pharmaceutically acceptable salts
thereof, which comprises
(a) preparing a compound of formula I in which X or at least one of

25 X and Y represents alkyl C1 to 6 or the group -(CH,),Q, by reacting a
corresponding compound of formula I in which X or one or both of X and Y
represents hydrogen, with a compound of formula I

R.L Il
30



25 | Xand Y represents alkyl Cl to 6 or the group -(CHerr])[err]Q by

reacting a correspondi ng_conpound of fornmula | _in which X or one or
both of X and Y represents hydrogen, with a compound of forrula II
[errq 30 WD 96/ 24588

PCT/ SE96/ 00162 4

wherein Rlerr] represR%248Ry| C1 to 6 or the group -(CH err])[ er r | RELFFQ6/90162
is a |l eaving group, or (b) 4 prepari ng a conpound

of formula | in which T represents a (Jerr] saturated or unsaturated

al kyl ene chain substituted by -(CHerr])[err]-NXY or -O-(CHerr])[err]- 5
NH substituted by -(CH err])[err]-NXY by reaction of a correspondi ng

donmpound in whivhiéreih REpdpeesetits aliyt Cl1ab16 orStht graipeqCHY,), Qemndt L isd Rélving

al kyl ene chain substituted by - (CHerr])[err]-L or
~O(CHerr])[err]-NHEUBs t uted by -(CH err])[err]-L and L represents a

| eavi ng group, (b) Wi t h prepurifig @ éiniunt @f forntuld | in Which T represents a Cy
XYNH 11 wher el nd Y.are as defin b or

(o) - cactatHgies CBuRIcD Al ERn shain sopstibned by XCHSRKY of lo-(cH,

wherein T is as defi NRH-aEBstRuted By -(CHY)L-NDEY &9 Fo4tu6A ofh coffesPonding compound in
which T represents a C, ¢ saturated or unsaturated alkylene chain substituted by -
(CH,).-L or -O-(CH,),-NH- substituted by -(CH,),-L and L represents a leaving

group,
with a compound of formula III
10 °
XYNH m

wherein X and Y are as defined above, or

(©) reacting a compound of formula IV
| i5
T@'“ ! R

=s
NH,
wherein T is as defined above,

20 with a compound of formula V
D-L v

wherein D is as defined above and L is a leaving group,
and where necessary or desired converting the resulting compound into a
25 pharmaceutically acceptable salt thereof or vice versa as described below.

In processes (a) and (b), the reactions will take place under
standard conditions, for example by reacting the two materials in an inert solvent
under basic conditions at room temperature for a period of up to 12 hours. We

30 have frequently found it desirable to treat the amine with NaH before reacting with
the other compound. Suitable leaving groups L include thioalkyl, sulphonic acid,



D-L \%

and where necessary or desired converting the resulting conpound into a 25
pharmaceuti cally acceptable salt thereof or vice versa as descri bed bel ow.

I n processes (
|standard condi
ﬁolvent

up to 12 hours.

wherein Dis as defined above and L is a | eaving group,

a) and (b), the reactions will take place under

tions, for exanple by reacting the two rraterialﬁ | ?‘H nert
w&ﬁ&’é‘f%asic conditions at rogmtenperature fo '53 6*&

W 30 have frequently found it desirable to treat the

amine with NaH before reacting with t he ot her conpound. Sui tabl e

| eavi ng groups
96/24588
5 tri

J. March (1985

known in the ar
represents halnde, particulatlnbromidess (c) the reaction will proceed
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of formula IV

in Synthegps (

L include thioal kyl, sulphonic acid,
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intmlvg %Jn ?hecgrrtr.p Wg gre%r tfoolgsrerut{‘g io\gide, toluenesulphonate or methane

sulphonate derivative.

Compounds of formula IV may be prepared following the
method of Rasmussen et al in Synthesis (1988) 456-459. Compounds of formula III
can thus be prepared by reacting a compound of formula VI

T@-NHZ Vi

wherein T is as defined above, with benzoyl isothiocyanate followed by aqueous-

alkaline cleavage of the resultant benzoylthiourea derivative.

The compounds of formula VI, may be prepared by reduction of a corresponding
compound of formula VII,

T@NOZ Vi

wherein T is as defined above.
The reduction reaction may be performed under a number of
conditions, for example those described in J March “Advanced Organic Chemistry”



[err] 20 wherein T is as defined above, wi th benzoyl isothiocyanate

fol  owed by aqueous- al kal i ne cl eavage of the resultant

benzoyl t hi ourea derivati ve. The conpounds of forrmula VI, may be

ﬂ)r epared by reduction of a corresponding conpound of forrmula VII,

[err] 25 wherein T is as defined above. 30 JSES6/00162
The reduction reacti P e perforned under a nynber of condrtrons,

for exanple those described in J March "Advanced gani ¢ Chem stry"
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216 E61on 11965) on i gied P e Lo ot

sul phi des and ot hers. of/‘EnpSﬁbﬁFemmeMH;-MCl,, sulphideb end ethets. 0 Wéprefer to perform
hydr ogenati on at at rmg&heri re re int etgpe ence of Qal I ardi um
and carbon catal yst f f)‘? M"&“ﬁ%‘lﬂ?a °|P'F’éa{fc‘P|‘BﬁPf¢§ nce of a

complete. 5 palladium and carbon cafabyapfor gisically 1£4 howrsorintil rethistion B complete.
I s as defined above and X or at least one of X and Y represents
alkyl Cl to 6 or ¥he group -(CHerr])[err]Q nay be prepared by

reaction of a correspondi ng conpoupsmpdurkis offorimutd Vlliﬁmwﬂ‘l&s defined above and X
and/or Y represents hydro[%en Wlthc?gﬁ gpound of fo

Thi's reaction may be BEAtKEasHneRf FPIGSSRE agﬁgﬁgjﬁés‘“ttbe group -(CH,),Q, may be

prepared by reaction of a corresponding compound of formula VII in which X
and/or Y represents hydrogen with a compound of formula II

10 This reaction may be performed under conditions analogous to
those described above in process (a).

Compounds of formula VII in which T represents a C; ¢
saturated or unsaturated alkylene chain substituted by -(CH,),-NXY or -O-(CH,),-
15 NH- substituted by -(CH,),,-NXY may be prepared by reaction of a corresponding
compound in which T represents a C, ; saturated or unsaturated alkylene chain
substituted by -(CH,),.-L or -O-(CH,),-NH- substituted by -(CH,),-L and L.
represents a leaving group, with a compound of formula IIL
This reaction may be performed under conditions analogous to

20 those described above in process (b).

Compounds of formula VII in which X represents hydrogen are
either known or may be prepared by known methods. For example, they may be
prepared by nitration of the unnitrated derivative. This nitration reaction

25 conventionally takes place on reacting the unnitrated aromatic compound with
nitric acid either alone or in water, acetic acid, acetic anhydride or sulphuric acid.
Further details of these reactions and further alternative reagents are set out in J
March "Advanced Organic Chemistry" 3rd Edition (1985) on pages 468-470.

30 Compounds of formula II, III and V are either known or may be
prepared by conventional methods known per se.



those descri bed above in process (a). Conmpounds
of -formula VII in which T represents a CJerr] saturated or _

unsaturated alkyl ene chain substituted by -(CH err])[err]-NXY or
-O-(CHerr])[err]- 15 NH substituted by -(CHerr])[err]-NXY may be
prepared by reaction of a correspondi ng conpound in which T
represents a CI¥O96{2488;: yrated or unsaturateg al kyl ene chain FCUSE00162
substituted by -(CH err])[err]-L or -O(CH érr])[err]-NH substituted by

-(CHerr])[err]-L and L represents a |l eaving group, with a conpound
of formula I11. Thi s reaction may be perforrred
under conditions anal ogous se %is %d abO\ée I n proces
Conpounds of formula VII in 95?%?‘83 1oy, 0% Pgateogssuc orasaé;]dt her

known or may beaddititposats! ob;hd@pu\ﬂeseﬁbétbﬁoveFQ'&lthelyﬁthey Iy bwpreb&ed as

prepared by nitration of the nnitra eriv Thi s ni reaction
DR o nvant | o pharageuticalty Accshiabs pddftinn ' Blr t0F xarmpis il vk 4
conpound with and any ;ﬁbtﬂlidt ememm? fubeequently) be @onveftedad @ phaffifdentically’ d,

Furt her det alls of these

acetic anhydride or huric aci

reactions and fm% EYH%’EWB“P’&&‘&@H?S are set out inJ Mar ch
"Advanced Organi ¢ Chem stry 3rd Edition (1985) on pages 468 470 30
Compounds of fornmula I, and V are eit known o

may
prepared. by conventi onal ne§ﬁ'b%l€f %Wﬁe?p@ém“ la I may y be formed bY reasting/the 533

PCT/ SE96/ 00162 free acid, base or a salt thereof, with one or more equivalents of the app?opna(}
Conmpounds of fornula I may be prepar ed as such, or ‘as acid dition
salts of the tyh9se geaeid reartioe may beogarried Bt ip a slvept on gediumy inwhich dhes

a non- phawace%hq@inkmuaecoﬂrnﬁ ﬁ%ﬁeﬁ{jﬂ'%xél{‘tlﬁaéah is édr.gmé%gmtfr Qicxah,! of
oxalic acid and any product thereof nay subsequently Be converted
to a phar maceutqt%%lq’ye"@ydmfuﬂi@émchﬁhﬂ ether; onhg migye-of sobents, whigh gnay 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 Where necessary, amine or other reactive groups may be
protected using a protecting group as described in the standard text "Protecting
groups in Organic Synthesis", 2nd Edition (1991) by Greene and Wats,
Amine-protecting groups which may be mentioned in particular include
alkyloxycarbonyl C2 to 7, eg t-butyloxycarbonyl, phenylalkyloxycarbonyl C8 to 13, eg

20 benzyloxycarbonyl. However, it is preferred to protect amine groups by treatment
with trifluoroacetic anhydride in a suitable solvent (e.g. methylene chioride,
methanol} at room temperature. Deprotection can be achieved by hydrolysis in

watcer.

25 . The compounds of the invention and intermediates may be
isolated from their reaction mixtures by standard techniques.

The term "alkyl C1 to 6" includes straight chain, branched,
saturated, unsaturated, aliphatic and cyclic alkyl containing 1 to 6 carbon atoms.
30 "Alkyl C1 to 3" may be interpreted similarly.



Salts of conpounds of fornula I may be forned by reacting the free
ackd, base or a salt thereof, with one or npre equivalents of the

@appropri ate _ ~ base or acid. The reaction may be carried out in a
sol_vent or nmediumin which the 10 salt is insoluble or in a solvent in
ich the salt is soluble, eg water, dioxan, et hanol , PCT/SES6/00162

tetrahydrofuran or GVQ?WP“et her, or a m xture of_solvents, which may be
renoved in vacuo or by freeze dry| ng. The reacti h may be a netatheti cal
process or it may be carried out on an ion exchange resin. 15
Wier e necessary, amine or other reactive groups may be pr ot ect ed

using a protecting group as described in t and text. "Pro tin

groups in Organic Synthesis", 2nd F?’F‘B?P"{}iggi?"‘l}@/a @ﬁé‘ Eﬂﬂe"Wf‘f erle forms.
Am ne-protecting groggg vahbﬁéb;mm ﬁ&nﬁﬁrﬁmﬁﬁeﬁolﬂe wmn of ACiacetmic mixture of
al kyl oxycarbonyl C2 to 7, eg t-butyl oxycarb hen on @B | C8

to 13, eg 20 benz {heSQrRPIURdR HFing conyeptiona |’¥°hi“ ?’éfge ¥HF E%IO"' or
am ne groups by ”eaﬁ-fﬁ'kt:. temaﬁ%?hhé iﬂdﬁﬁdﬂl@ﬁﬁﬁh&rﬁﬂi&?’%lrﬂﬁdﬁyﬁwtmn of the
sui tabl e solvent (e.g. nethylene chlforid met hano rogm

t enperat ure. Dep¥ ot e@ppmmmmutmtwmrm mataTigis, under F‘ﬁ‘c‘mn conditigpsayhich will
25 gRds of the invention and internediates

may be i sol at e8 farom‘??%elr reaction nmixtures by standard techni ques.
The term"alkyl Cl to 6" includes straight chain, branched,

saturated, unsaturated, aliphati C{)'ﬁ&q"ﬂﬁL I gg{ﬁds ,ﬁm]ﬁ BtitSn Jgn&ﬂ,&n&ﬁrfb?ﬂs

atons. 30 "Alkyl C1 to 3" e Interpret simlarl

96/ 24588 and may be used as purified enantiomers, dlastereomers, racemates or mlxtures.
PCT/ SE96/ 00162 8

The conpounds of®formul a | may exi st in enantioneric forns. The

V?I’I ous opt |hcal i soners may be i sTheiconpbyndsayfgenerabformulasl pessesainsefpl xt ur e

o] t he conpounds_usi c t
crystallisation, or amacﬁ%‘%&)g&%&eﬂ?na |af'/sgl hﬂ?ﬂﬂﬁﬁlﬁ&q\i}?y B&fsg%r}las%?glrtrg‘rz gmdc

may be made by react ispiithade ihhibiting activity, and are expected to be useful in the treatment or
prophylaxis of human diseases or conditions in which the synthesis or oversynthesis

15 of nitric oxide forms a contributory part; for example, hypoxia, e.g. in cases of
cardiac arrest, stroke and neonatal hypoxia, neurodegenerative conditions including
nerve degeneration and/or nerve necrosis in disorders such as ischaemia, hypoxia,
hypoglycemia, epilepsy, and in external wounds (such as spinal cord and head
injury), hyperbaric oxygen convulsions and toxicity, dementia e.g. pre-senile

- 20 dementia, Alzheimer’s disease and AIDS-related dementia, Sydenham’s chorea,
Parkinson’s disease, Huntington’s disease, Amyotrophic Lateral Sclerosis,
Korsakoff’s disease, imbecility relating to a cerebral vessel disorder, sleeping
disorders, schizophrenia, anxiety, depression, seasonal affective disorder, jet-lag,
depression or other symptoms associated with Premenstrual Syndrome (PMS),

25 anxiety and septic shock. Compounds of formula I may also be expected to show
activity in the prevention and reversal of tolerance to opiates and diazepines,
treatment of drug addiction, relief of pain and treatment of migraine and other
vascular headaches. The compounds of the present invention may also show useful
immunosuppressive activity, be useful in the treatment or prophylaxis of

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



5 appropriate optically active starting materials under reaction

conditions which wll not cause_racem sation. .

l nt er medl at e conpounds nay al so exist in enantionmeric forns and may
be used as purified enantioners, diastereomers, racermates or mxtures. 10
The conpounds of general formula | possess useful har | ogi.ca
acti vi '?E in anm%gf‘mn particul ar, IOt hey possess usef ul n!ot ri%@@%s%@olgz
synthase inhibiting activity, and are expected to be useful in the
treatment or prophyl axi s of human diSeases or conditions in which

t he synthesis or oversynthesis 15 of nitric oxide fornms a contributory
part; for exanple. hypoxia, e.g. in cases of cardi ac arrest, stroke

and "neonat al hypqQxi g, rodegeperative caondi t,] 0 Lpcl.ugi nerve
degenerati on an‘gﬁ ’°Héﬁ?%’°ﬁé’cr ‘ F§°ﬁ“ﬁ°‘&'?c§d??¥eélgs° sug#i'@ﬁ?ig%ﬁfggﬁg{t oF]ypoxi a,
hypogl yceni a, egainkédthat ekpéss nitricxdrddensynthaseinds (such as spinal cord and
head I njury), hyperbaric oxygen convul sions and toxicity, denentia
e.g. pre-senile 20 denentia, Al zheiner's disease and Al DS-rel at ed

denentia, Sydenham s chor ea,Compounds dFfolthiladrirs egpereaaiso, bepatticulgilp useful in
di sease, Anyotrophic Lateral Sclerosis, Korsakaff's dfl sease
i mbeci | i ty 5r el athertepatment or raphylads of icurodggensraflye corditigns of of migraineé or for

di sorders, schi eHQIHRRAan aRl KRl o BRCEI8 opidt R ikecblrcd ok eudi SOT der
jet-Ilag, pression or. _other s tons, aigom ated with Pr e[rer}gt rual
a |

ot, ynpt |
Syndronme ( PVS) , tremment efdiugagdigtion and especialiiinthe trapent #8 RIPPHYAS ¢ may

al so be expect eﬁkxfr&de%ﬁﬂ%a jve disorde&! iWeé bve pahitilfripintereited fHconditions elesell Of
tol erance to opl ates an | azepi nes, treatment of drug addictian,

relief of pain fxom the graupegomsisting pfdiyar¥ie isshacmiangroke and Amyozophic Lateral
headaches. ,The gqoapgunds of the present invention may al so show useful

I mmunosuppressive activity, be useful in the treatnment or prophylaxis of 30
i nflammation, in the treatnent of of gastrointestinal notility disorders,

gg_cli_ J ISE 923?8 0162 u? gé&f‘&ﬁé to a further aspect of the invention vg)e provide

i nduction of | athewse ofaeompopnd ofiformula Lorsd phasmacestically accepreblersalitthessof of
cancers that exgsrfﬁﬁa&;a{[c&t?caﬁ)(i-de synt hase.

15
According to another feature of the invention we provide the use
of a compound of formula 1, or a pharmaceutically acceptable salt thereof, in the
manufacture of a medicament for the treatment or prophylaxis of the
aforementioned diseases or conditions; and a method of treatment or prophylaxis of
20 one of the aforementioned diseases or conditions which comprises administering a
therapentically effective amount of a compound of formula I, or a pharmaceutically

acceptable salt thereof, to a person suffering from or susceptible to such a disease

' or condition.

25 For the above mentioned therapeutic indications, the dosage
administered will, of course, vary with the compound employed, the mode of
administration and the treatment desired. However, in general, satisfactory results
are obtained when the compounds are administered to a human at a daily dosage
of the solid form of between 1 mg and 2000 mg per day.

30



Conmpounds of formula | are expected to be particularly useful in 5 t he
treatment or prophyl axis of neurodegenerative conditions or of mgraine or

for the prevention and reversal of tolerance = to opi ates and

di azepines or for the treatnment of drug addiction and especially in
the treatnent or prophyl axi s of neur odegenerative disorders._ W are
particul arly interest ¥®%R488nditi ons sel ected fromthe groufFI/SEI6N0162
consi sting of hypoxia, ischaem a, stroke and Anyotygophic Lateral 10

Scl ef osi s. Thus according to a further aspect

of the invention we provide the use of a conpound of fornmula | or a
pharmaceutical |y acceptable salt thereof as a pharmaceutical. 15
Accordi ng to anot her feature of thqhbr&g{yohﬁag aﬁoﬁﬁgylld@dmryﬁgeuncanyamﬂgme
a conmpound of formula har maceutlcally acce tabl e salt thereo i'n

t he manuf act ur "(‘!1““55 FRAY {er yed ORShelf ng"rw%‘n‘f‘ 'g? Wbﬁﬁ%ﬂ??%atﬁf

t he af or enent i edieinst grep&afioRy fof eRferili d? Parentéidll admimistrationf

treatment or prophyl.axis of 20 one of the aforenentioned di seases or
conditions which conprises adm nistering a t herapeutically

effective ampunt ¢f a conpound of fAResRdir to the invBniid THEIE t brcvilel pharmaceutical
acceptable salt thereof, to a person suffering fromor susce tible to such

a di sease or ROMRAOSitign comprisigg preferably less than 80% and mmprpfcéalab!mathan
menti oned therapeutic 4985lip€d agpfiﬂ.ﬂﬁﬂgp h ki gcgé

course, vary with the corrpoum%p? t he oraep a}-ma& b rﬁ%‘ﬁé‘gﬁegénof in
and the treatnent demdsuxmmmb@rphamamlm accepiable dileerd oy camian t s

are obtai ned when the conmpounds are adninistered to a human at a daily

dosage of the solid formof between 1 ng and 2000 ng per day. 30
WO 96/ 24588 10 We also provide a method of preparation of such a

The conpounds of f or mATS 2SR frmlation, phieh cppercessmieng e ingrcens
derivatives thereof, may be used on their own, or in the form of
appropri ate Examples of'such diluents and carriers are: for tablets and

dragees: lactose, starch, talc, stearic acid; for capsules: tartaric acid or lactose; for
15 injectable solutions: water, alcohols, glycerin, vegetabie oils; for suppositories:

natural or hardened oils or waxes.

Compositions in a form suitable for oral, i.e. oesophageal
administration include: tablets, capsules and dragees; sustained release compositions
20 include those in which the active ingredient is bound to an ion exchange resin which
is optionally coated with a diffusion barrier to modify the release properties of the

resin.

We prefer the composition to contain up to 50% and more
l 25 preferably up to 25% by weight of the compound of formula 1, or a
pharmaceutically acceptable derivative thereof.

The enzyme nitric oxide synthase has a number of isoforms and

compounds of formula 1, and pharmaceutically acceptable salts thereof, may be
30 screened for nitric oxide synthase inhibiting activity by procedures based on those
of Bredt and Snyder in Proc. Natl. Acad. Sci. {1990) 87, 682-685 and Forstermann



medi ci nal preparations for enteral or parenteral adm nistration. 5
According to the invention,_ there is provided a pharmaceutical
conposition conprising preferably | ess than 80% and nore preferabl y | ess

than 50% of a conmpound of formula I, or a pharmaceutically

acceptabl e salt thereof, in adni xture with a phar maceut i cal |

accept abl e dil TEQP6/24588 oy 1 i er . 10 . we 5@5’%&5\? de a
nmet hod of preparation of such a phar n}alceut i cal formul ation which
conprises m xing the ingredients. Exanpl es of
such diluents and carriers are: for tablets and - dr agees: | actose,

starch, talc, stearic acid; for capsules: tartaric acid or |actose; for 15

'sﬂlpszts?t"o?. 501 Uty ORS B0 Fard] G008 e !4 b eIHARL Sl iind comverts

Conpositions in Lelrgmmulto éHI-Ieci&mﬁhmnﬂhch ¢anche EpAniIEB b ddtion excléangeI
adm ni stration ipclude: t S. apd. dr agee sust ai ned rel ease
conposi tions 20 &‘%'F%(?Fﬁgg %ggmftﬂﬂ%éﬁmf’ﬂ ‘H%vsns ngredi ent i.s bound to

an ion exchange resin which is optionally coated with a diffusion
barrier to di f§. the,rel ease properties of the resin.
W prefer the CC%%#I on to contain up to 50% and nore 25 preferably up

to 25% by wei ght(A)f the conpStredn @6r fedidhs Aitdic ofide Bynthase mhiBﬁ'ii\ ngtl_cal l'y
acceptabl e derivative thereo he enz nitric

oxi de synthase has a nunber Bﬁﬂzx'%’rva% fsglatgdfrom rat h‘PEB‘FﬁS'HBﬁdK cgrebelipmy (The| |

and phar maceut i coafdvnnaﬁcam;gﬁdce aé bba il SpragudBEwhy épgzso-z‘-ﬁ 68 Péitloded”
nitric oxide sy)r}_a{!qu ibiting activity by procedufes based On those

of Bredt and Sn Jnaesihgsia OfAéﬁe““Bﬁ |*1“d decapitatior. Cegbel@sorand

ECC)J[I' }S tSE gg}iggg 62 hippocampal sup¥faabdit #'préPared by homogenisation in 50 mM Tris-HCl with 1
mM EDTA buffer (pH 7.2 at 25 °C) and centifugation for 15 minutes at 20,000 g
Residual L-arginine is removed from the supernatant by chromatography through
Dowex AG-50W-X8 sodium form and hydrogen form columns successively, and
further centrifugation at 1000 g for 30 seconds.

15 For the assay, 25 ul of the final supernatant is added to each of
96 wells (of a 96 well filter plate) containing 25 ul L-arginine solution (of
concentration 18 pM ‘H-L-arginine, 96 nM 3H-L-arginine) and either 25 ul of an
assay buffer (50 mM HEPES, 1 mM EDTA, 1.5 mM CaCl,, pH 7.4) or 25 ul of test
compound in the buffer at 22 °C. To each test tube is added 25 u! of complete

20 assay buffer (50 mM HEPES, 1 mM EDTA, 1.5 mM CaCl, . 1 mM DTT, 100 uM
NADPH], 10 pg/ml calmodulin, pH 7.4) to initiate the reaction and the reaction is
stopped after 10 minutes by addition of 200 ul of a slurry of termination buffer (20
mM HEPES, 2 mM EDTA, pH 5.5) and Dowex AG-50W-X8 200-400 mesh.

- Labelled L-citrulline is separaied from labelied L-arginine by

25 filtering each filter plate and 75u! of each terminated reaction is added to 3 ml of
scintillation cocktail. The L-citrulline is then quantified by scintillation counting.

In a typical experiment using the cerebellar supernatant, basal
activity is increased by 20,000 dpm/m! of sample above a reagent blank which has
an activity of 7,000 dpm/ml. A reference standard. N-nitro-L-arginine, which gives

30 80% inhibition of nitric oxide synthase at a concentration of 1 uM, is tested in the

assay to verify the procedure.



11 et. al., Eur. J. Pharm (1992) 225, 161-165 as follows. N tric
oxi de synt hase converts _ [err]HL-arginine_to Jerr]HL-citrulline
whi ch can be separated by cation exchange chr omat ogr aphy and
quantified by scintillation counting. 5 Screen A (A
Screen for neuronal nitric oxide synthase inhibiting activity
Enzyne was isol ated fWoPsR488 hi ppocanpus or cerebel lum The PCTISES6N0162
cerebel  um or hi ppocanpus of a mal e Sprague- Daw eyl at (250-275Q) is

renmoved following CJerr] anaesthesia of the animal and

decapitation. Cerebellar or 10 hi ppocanpal supernatant is prepared by
honogeni sation in 50 MM Tris-HO with 1 nmv EDTA buffer (pH 7.2 at

25 [err]C) and centifug§geérpB for 15 m nutes at 20, 000 g. Resi dual
L-arginine is renoved om t he supernat ant. Lhr omat ogy aphy _t hr b ..
Dowex AG 50W X8 sodi u‘n@)or m and - hy§5 °gl%°‘f B‘Bﬁ?‘ﬁ‘gﬁlimﬁs“g{w@aﬁ’?fwﬁ&?"%“my
further centrifugation at 1000 g f @Enz@fie 3eprepared, dfter induction, from the cultured human
For the assay, 25 [err]l of fhe final ernatant .i. s added to.each of .

06 wel s (o a 06 wel | ioreria} cifripBf ool RS HERS touidin@f B g KiRGpeqs Coliection of
sol ution (of 5 COAfiamil Gelli Quituidd) [ PLO-Veglsrark idultured gn RPMI 1618 média

err]HL-arginine) and either 25 Jerrll_ of .an. SS buffer (5 e

I[-IEPE]S, T M EDTA, ) 1.5 W@&“F&Y’{“} 1% focty) %BY'“%“PE% ?]"P - “é%'Pme(a“g antibiotics
din the buff iGHlin’G, ihS& ici

cormpound in the buffer(gb u%ﬁslﬁﬁi%iﬁum G mbyfrﬂmeﬁégﬁmhi g@i@sﬂ‘%?j anfptokdricin B)

g

of conplete 20 assay buffer 0 mM_ HEP ? 1 | errcL. 1.

mM DTT, 100 [err]M  @nd 10Qugjm) m@-r]éharmmmrﬂww . ks containing 3
initiate the reaction gighekiten k§RGI397C dnd in a humﬁlﬂéﬂ&@ﬂo%ﬁk% cé;ﬁaimr%tmsno,.

by addition of 200 ul of a slurry of ternination buffer (20 .

HEPES, 2 nM EDTA,10pH 5.5) and DowexNjtis owide xgnthess.is predyged, by cells in response to

Label l ed L-citrulline jnperfi2omaBdd 250 9! TRAShORAUMPIENS) 209 W)n4D-6, and 200 U/m!

filtering each filter ate and 75ul of each termnated reaction is added
to 3 m of sci niNFfﬂiﬁha@n cOBrE aperiod gk 17-2Q hoprs)ip jcpliures haryesting of cells is

quantified by scintill é’écbﬂﬁliﬁﬂurbgis@ﬁ inlg the cell sheet from the flask surface!ifltcPthe culture
typi cal experinent using the cerébel ar supernatant, basal activity

i s increased by 20, 000mggigmy Celis arg spllactethby, ecnirifugatinm (10008, Agr ihminptes) and lysate

an activity of 7,000 d _ T i T I NA i g
o ooy ved Sh 700, SR ALY @15 o2 PRl g SO Wi 1 o 7
concentration of 1 [eraf3®°G)sl@%dviv)iglyeerohe0.1% (viv) TaisannX-109. 0druM\dithithreitol and a

procedure. cocktail of protease inhibitors comprising leupeptin (2 ug/ml), soy bean trypsin

inhibitor (10 pg/ml), aprotinin (5 pg/ml) & phenylmethylsulphony] fluoride (50
pg/mi).

20 For the assay, 25 pl substrate cocktail (50 mM Tris-HCl (pH 7.5
at 20 °C), 400 xM NADPH, 20 uM flavin adenine dinucleotide, 20 uM flavin
mononucleotide, 4 uM tetrahydrobiopterin, 12 uM L-arginine and 0.025 uCi L-PH]
arginine) is added to wells of a 96 well filter plate (0.45uM pore size) containing 25
ul of a solution of test compound in 50 mM Tris-HCL. The reaction is started by

25 adding 50 ul of cell lysate (prepared as above) and after incubation for 1 hour at
room temperature is terminated by addition of 50 ul of an aqueous solution of 3
mM nitroarginine and 21 mM EDTA.

Labelled L-citrulline is separated from labelled L-arginine using
Dowex AG-50W. 150 ul of a 25% aqueous slurry of Dowex SOW (Na™* form) is

30 added to the assay after which the whole is filtered into 96 well plates. 70 ul of

filtrate is sampled and added to wells of 96 well plates containing solid scintillant.
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Screen B (B) Screen for inducible nitric oxide
synthase inhibiting activity Enzynme i s prepared,
after induction, fromthe cultured human colorectal carcinoma cell
line, DLD-1 (OWPAFH8B from the European Col lection of 5 AGTREPS/A9L42,
Cultures) DLD-1 cells are cultured in RPM 13640 nedi a suppl enment ed
with 10% foetal bovine serum 4 nmM L-glutam ne and anti biotics (100
units/m penicillin G 100 [err]g/m ‘streptonycin & 0.25 [err]g/m
anphotericin B) and 100ug/ m kananycin. Cells are routinely grown in

225°cnferr] fl o anewing the B8mples to dry the M-citreNinel 8 quaptified bpseiftillatibes and i n
a hum dified atnmosphere contaihning 5% CJerr]. 10

Nitric oxi de sy¥REF#Ee i s -produced by cells in response to

I nterferon-about 250 U mi I;ng,q,p";&@wrmentsﬂa%mm #0800\ 4 bkt 76 41 and 200
um TNF- al pha. Af ter period of 17-20 oﬂrs i n Iﬁ%Ipture”
harvesting of @ample which is '“"feaﬁfé‘c‘eﬂﬁpq §H’§dnﬁl}° E@B%fﬁlcﬁg"f"ﬁ'e Aminogupridines  om

the flask gurf aﬂﬁc Og&e %drrttfbwow 'irﬂnbuory concBREUtOR) of8h kM, 3¢ Resedl dsQLhiBliard

centrrfugatron m nutes) ‘and | ysate 15 prepared by addi ng
to the cell peltpeven%rtbemqeéweeont aining 50 nM Tris-HO (pH 7.5 at
20 [err] Q), &#ﬁ glycerol, 0.1%(v/v) Triton-X-100, 0.1 [err]M

di thiothreitol cocktail of protease inhibitors conpri sing

leupeptin (2 [dR] g/ ), soSensemforandotiiel 1 nitric oxide sypthasedphibitimglastivityy/ ni ) |
aprotinin (5 [err]g/m) & pﬁ%&ﬁ{»ﬂk@&&&ﬁﬂ&h ﬁdmmrré.gaflém in endothelial

[err]g/n). 20 e assa err strate
cocktail (60 myvelly (HUMEBCs) byiazprocedure basedtonzoat[qfrﬂo]loyk eral (19 arﬂrm EPH, 20

M fl tid
25Ler 1] M et 1 aftai Sty b S AP HOVECE Werbpliciled trom CloneBRUEBHE(siR' | O
L-[[err]H Diega IGA,TUSA) and cultired| to confluehcy. dFells c@if bevandinthined a0 ppssage
Compound 11 50 Saxd.pflont 8ghibe i es o8 vield of nitiC e syRipole, *Wnth call fHach 0!

[ er r]1 of cell c?yﬂmmey,gtpcsemrm?:spsnwoné)ulbucdo’ai)h@phatndmffatadmahﬂqr 1 hour
oom [ loRnl e r

aqueous séfuti § ‘g?ggf% at g0 rBtr'ﬁ\’?’ ?rgltésr’ gﬁﬁ‘?@%‘&i“g{f°% E‘%’IJA cHd ﬂfmﬁ'

Label | ed L-ci t rTris-HGE 1imMEPTiARt18% glycarol, 4meM| pictnylmethylsniphenylfuorigle, 2 pM

Form 15 30 JepnuinebpHia2C FOIGHATAERTRIA bt aLtnpgpaTios W bk g vellee,
well plates. 7Gs £cﬂﬁlﬁll§edciﬁ the homogerfisatits hﬁﬁcn whietaalph eshtains! 20 ddddCHAPSe| | s of
96 wel | plates At‘t)er}taa mirs inea Az%nsé’r{ gé, tE'ré suspensmn is centrifuged at 34,000 rpm for 30
20 mins. The resulting supernatant is stored at -80 °C until use.
For the assay, 25 pl of the final supernatant is added to each well
of a 96 well filter plate containing 25 ul L-arginine solution (of concentration 12
gM 'H-L-arginine, 64 nM *H-L-arginine) and either 25 ul of an assay buffer (50
mM HEPES, 1 mM EDTA, 1.5 mM CaCl,, pH 7.4) or 25 ul of test compound' in
25 the buffer at 22 °C. To each well was added 25 ul of complete assay buffer (50
mM HEPES, 1 mM EDTA, 1.5 mM CaCl,, 1 mM DTT, 100 uM NADPH, 10 ug/mi
calmodulin, 12 uM tetrahydrobiopterin, pH 7.4) to initiate the reaction and the
reaction is stopped after 30 mins by addition of 200 ul of a 50% slurry of
termination buffer (20 mM HEPES, 2 mM EDTA, pH 5.5) and Dowex AG-50W-

30 X8 200-400 mesh.
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After allow ng the sanples to dry the L-citrull ineis gquantified by
scintillation counti ng. In a typical
experinment basal actiyvit 300 dpm per 70 [err]l sanple which is

I ncreased to 1900 dp r#‘?f?@”reagent control s. Amjgoguani dine, 5 PCEG{o0162

gives an I CJerr] (50% i nhibitory concentration) of 10 [err]M is tested as
a standard to verify the procedure. Screen C (O
Screen for endothelial nitric oxide synthase inhibiting activity

Enzynme may be isolated from human Lgdelled ¢atitrdRing :ﬁf&é@idi&i from 1abelled Eﬁirduﬁneby
y a proceaurge asead on at_ o (0] (0] rocC.
(HUVECs) b dure based on that of Po] | kggql Fﬁg 991) . P

Acad. Sci., 88, 104s0filtration intq Anether 96 well plate.and, sHBinated fes?'t?ﬂ(lsaﬂded
Diego, CA, USA) and cu BYResk scitiflfiidn s 1R L-%ltﬁﬂﬁheti@ T (%\}aﬁhﬂé‘djbi Scintillation
passage 35-40 w thout significant |oss of yield of nitric oxid

synt hase. Wien cel | s cewnting confl uency, they are resuspended in

Dul becco' s phosphate buffered salige J&’%ﬂ ex;';d?ﬁ‘ﬁ f 51000
mns, the cell pellet hormﬂenl sed Ini col'd SOJdﬁwmdacahqﬁQqn-H@&%&

EDTA, 10%gl ycerol , 1dpm/phefsample phovea pragen blankwhigh bagan epmqlmof 1500 dpmlml A
| eupeptin at pH 4. 2, t s"

the pel | et s COrul Pandal N AR, wifer e 00096 inHRiGR BE itic oxde
cont ai ns 20 mM CHAPS. synthase at af concertragion af 1 sMe istrastedin the assay, torvnefy the procedure.
suspension is centrifuged at 34,000 rpmfor 30 20 mns. The resulting
supernatant is stored at -80 [err]C until use.

For the assay, 2%0 [ er Compwunt$imaj iaisalbestested imanek-vivo assintad derminehthesixtent of brain
of a 96 well filter plp% taining 25 [err]l L-arginine solution (of
concentration 12 ftéaq [err]H L-arginine, 64 nM[err]H L-arginine)

and either 25 [err]| @ktregnIdssay buffer (50 mMV HEPES, 1 mM EDTA, 1.5

e errl O ) 85,25 L eglh SRRl i A bl ey
err . 0O each we was adde e
mM HEPES, 1 mM EDTA, 1.5 mM Cadl [eMa]e SﬁragM-D’EWleva@G (260-275%) NﬁBPﬂbseﬂlGntravenously

i 1816 the realf on i vt & g BRNOREEIERE pllps Bt Wity o =

addition of 200 ul of centsfl% Sﬂtlarpryadaérmmed timel Qypitaﬂytﬁ-MM)faﬁer (n%ﬁtméﬂt the

\I;|VE)P5 g/ 22 5 g}\g/l EDTA,  pH 5amm)xals were sacnéce% the cerebe(?lum re move(? and q'ne supematant prepared and
PCT/ SE96/ 00162 assayed for nitric oxide synthase activity as described in Screen A.

As a further confirmatory test, a fraction of the cerebellar
20 supernatant was applied 1o a 2’-5-ADP Sepharose column (which binds nitric oxide
synthase) and subsequently eluted with NADPH. The eluant was tested for nitric
oxide synthase activity following the procedure of Screen A.
Compounds that penetrate the rat brain and inhibit neuronal
nitric oxide synthase resulted in reduced nitric oxide synthase activity both in the
25 supernatant preparation and in the ejuant from the 2'-5-ADP Sepharose column.

In the screens for nitric oxide synthase inhibition activity,
compound activity is expressed as IC,, (the concentration of drug substance which
gives 50% enzyme inhibition in the assay). ICj, values for test compounds were

30 initially estimated from the inhibiting activity of 1, 10 and 100 M solutions of the
compounds. Conipounds that inhibited the enzyme by at least 50% at 10 uM



14 Labelled L-citrulline is separated from

| abel | ed L-arginine by filtration into another 96 well_plate and
75ul " of each term nated reaction is added to 3 m of scintillation
cocktail. The L-citrulline is then quantified by scintillation

countlng 5 In a typical experinent, Ivity
i s increased bYOF624588 dpm ml of sanpl e above a reagent"%?s% %I ch
has an activity of 1500 dpmim . A rdber ence standard,
N-nitro-L-arginine, which gives 70-90% inhibition of nitric oxide

synthase at a concentration of 1 [err]M is testéd in the assay to verify
t he procedure. 10 Conmpounds nmay al so be tested in an ex-vivo assay to
determ ne t he owdrezétesttd nsiag more appropristectonegrittations so that asdCgqaould be

(D EX e\’/d'vo assay for neuronal nitric oxide synthase

i nhi biting act |4FGM Mal e Sprague-Dawl ey rats
(250-2759) were dosed |ntravenousl y 15 at 10ng/ kg with test conpound

di ssol ved in.0.9% saline or ths | i.ne Ionea conE ol . At
predeternined time (typical B "Ze?h i 5?’?%‘? Qr BSHYity Jgams ﬁgneurona

ani mal s wese sgsdfoimh ofditrié bxide qrmtmb) tive compound offEkatpie & bplowngiveai IC;,

pr epared and Ssaved fqr nitric.axide s nth se a as descrlbed
in Screen A of less tlellan ?(yuﬁl ngzcatmg that it A e’éPeFi?\ﬁttﬂé OW ise Pir *ﬁf%}"y“f égq -
fraction of than®rasH @id CQthe scidehsforaictivity agaisathel madtoplinge and- 5' - ADP

SUbsequent |y lCHbeH FPLRIRES A i oxife sihaseldhe sapenALnt Ryaril 1 gave IC
oxi de synt hase affes ¥hdr¥ thél 100#nBgtHab 6binead Screef A PRNcASNg fhat it shows

Compounds that penetrate the rat brain and inhibit neuronal nitric
oxi de synﬂﬁase‘E%%%P?éﬂbﬂﬁmYeduced nitric oxide synthase activity both in
the 25 supernatant preparation and in the eluant fromthe 2'-5"-ADP
Sephar ose col um. In the screens or nitric

oxi de synt hase inhi bition adhfg¢pmpounds of Exampla,e was) alse tested in e Araids ed
as I(err] (t heal&-P{h%@ P Coll 'Q'Iheoéf lE'sstiﬂaﬁ 90 M MTRusMhisCddbmpound is Slsdy expeett to

enzyme inhibition t he assa |Clerr] values for test conpounds were 30
initially esti rﬁhpwd:sqziut)rhermunﬁnctm% ng activity of 1, 10 and 100 [err]M
sol utions ,of the conpounds. Conpounds that inhibited the enzyne by

at | east g%at 10 [err] M )
: When compared with compounds of the prior art, the

compounds of formula I, and pharmaceutically acceptable salts thereof, have the
advantage that they may be less toxic, be more efficacious, be longer acting, have a
broader range of activity, be more potent, be more selective for the neuronal

20 isoform of nitric oxide synthase enzyme, produce fewer side effects, be more easily

' absorbed or have other useful pharmacological properties.

The invention is illustrated, but in no way limited, by the

following examples:

N-(1.2.3 4-tetrahydroisoquinolin-7-yl)carbamimidothioic acid ethy! ester

(a) 2-(7-amino-1.2.3 4-tetrahydroisoguinoline)2,2.2-trifluoroacetamide
To a solution of 4.21 g (23.6 mmol) of 7-nitro-1,2,3,4-tetrahydroisoquinoline and 3.6

30 mL 926 mmol) of triethylamine in 100 mL of methylene chloride at 0 °C was added
3.5 mL (25 mmol) of trifluoroacetic anhydride. the reaction mixture was stirred
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were retested using nore appropriate concentrations so that an I ([err]

coul:d be det er m ned. In Screen A above (a
screen for activity against the neuronal 5 I soformof nitric OX?@?

synt hase), the conpol(YR%&A®Bxanpl e 1 bel ow gave | err] o CT/EEg/0062
than 10 [err]Mindicating that it is expected to ow useful therapeutic
activity. In Screens B and C (the screens for activity against the
macr ophage and endot helial isoforns of nitric oxide synthase) the

conmpound of Exanple 1 gave | Cerr] .. .. val ues re than td t hat
obtained in Screen A ‘?‘%&?’g‘é& ﬁ?b" ﬁe}ngoq ?ngs\kganatrgBecgggF?@B\%ghygé#%iqqc\ﬂq%_The
The conpounds of Exangueods pitase avas basified and extrdocedowith thethylene chloridealThe driede

an I C[err] value of less.than 1 errr]M Thus this .co und i SO

expected to sl‘RfﬁP’Hgé‘gﬁe &%Pﬁﬂ%‘ﬂtsf’ at&iwmque 5(9'"“"0"1'52’:&'

]\c/\hen Icoml)ar eddWi Lh C%ﬂﬁhjﬂi&isi&iuiﬁ&lﬁle]lﬁﬂﬁ?roaédt?midbﬁs a yell?w sﬁﬁﬂlp@ﬂﬁhfi&mpﬁund was
ornmula |, and pharngceutj ca accept e.salts thereof, have the

advantage that tHfey W%&é‘“ﬁ’}lék?’b‘kﬁg‘,%emﬁtﬂ%étw;@as i oPfs? Ea‘ﬁﬂS‘HBEPn carbon was
acting, have a addle@241R theatibitir® wad fijdropénateddén FPaf Hydregéna:&eatmr;%i for 1.5
sel ective for the neuropal 20 i soformof nitric oxide synt

ase enz%éne,
produce fewer side eff-edbe calystywasrempyed py filtration andthe slvent was eyapaoraied, The

useful pharmacol 0gi Cayfesigh®Was tritiPated with 100 mL of petroleum ether 1o give S45 g 6\?5 %) of the
invention is illustrated, but in no way |imted, pé/the foll ng

exanpl es: 25 Etitleneamapound as a grey solid, m.p. 61-3

N-(1,2,3, 4-tetrgpydropyoqui nol i n- -5/ ) cargiioitoddiholm - thidged €t hyl ester

(2?%7- ami no- 1, 2, 3, 4- t ko anglation a5 mbl (Penmo)) of benzayl isothineyenaterinit3 mL of acetone

oo i 5 o it SRl 35§ 1 ot o 2 i 234

triethylamne in 100 tetrabydreisequinaline)ttifluenopentamide @t puatrq Gross contrhl deflux.  After

g’ : |5 r ;ﬂé d( 25 mmol) of  thdafl dhNRAPE Pl 2R EA LR mixiiife WaR S dF 3. Y Upol@Boling, the

; ' 15 solid was collected and washed with 30 mL of acetone to give 1.74 g (83 %) of the
intermediate 1-benzoyl-3-[2-(2-2-2-trifluoroacetamide }1.2,3,4-tetrahydroisoquinolin-
7-thiourea as an off-white solid. This compound was immediately added to 20 mL
of a 5 % sodium hydroxide solution and the resulting solution was heated at 80 C
for 1 h. Upon cooling to ambience, the solution was filtered to give 0.78 g (74 %)

20 of the title compound, m.p. 198-203 °C.

(©) N-(1.2.3.4-tetrahydroisoquinolin-7-vl)carbamimidothioic acid ethyl
ester

To a suspension of 0.75 g (3.61 mmol) of 1,2,3,4-tetrahydroisoquinolin-7-thiourea in
10 mL. of isopropanol was added 0.35 g (3.7 mmol) of methanesulfonic acid in 2

25 mL of isopropanol. The reaction nﬁxture was stirred for 0.25 h before 0.85 mL (8.4
mmol) of ethyl methanesulfonate. The reaction mixture was heated at reflux for 4
h. The solvent was stripped in vacuo to give an oil which was dissolved in 100 mL
of water. the aqueous phase was made basic with saturated sodium bicarbonate
and the aqueous phase was extracted 8 times with 100 mL of methylene chioride.

30 The combined extracts were dried over magnesium sulfate and concentrated to give
0.61 g of an oil which solidified on standing. Column chromatography on silica gel
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overnight. The reaction mxture was extracted with dilute hydrochloric
acid. The aqueous phase was basified and extracted with nethyl ene
chloride. The dried organi ¢ phase (rmagnesi um sul f ate) Lve
N- ( 7- ni t r o- 1, 2WQ 96/24588 t et rahydr oi soqui nol i ne)trifl uor oagﬁmwé
yel l ow solid. This conpound was 5 i nmell at el y taken up in 200 nL of
ethanol, 0.50 g of 5 % pal |l adi um on carbon was added, and the

m xture was hydrogenated on a Parr Hydrogenator at 45 psi for 1.5

The catal yst was renoved by filtration and the ,sol vent The
resi due was trwng ! Efummﬂzthwhlarotwmp%f%lcgm%%m@nﬁ%'gﬁiaﬁ9‘5 (Sg(@s %

of the Rtle! ﬂd%§aavlﬁ{e%naqws¢36r(mnﬁl 3 [err]C. 10  (b)
1,2,3,4- tetrahydr0|soq f0l | n- 7- t hi our ea To a solution of 1.3 nL
(9 7 nmmol ) of benzoyl isothiocyanate in 13 nL of acetone at reflux
was added rapi gl ym g (5.12 mmol) of 2-(7-am no-1, 2, 3, 4-

t et r ahydr oi soq )trlfluoroacetanlde at _such a rate to, control refl ux.
Aft er 5 fy-(2 aloraphemlymethyl Y methvBaminalindanvlcagha u‘ \-- DIC A _“ for 3
h. Upon coolin 15 solid was collected and mashed mnth 30 nL of
acetone to glvgﬂ¥£gﬁzb (83 %9 of the i nt ernedi ate

1- benzoyl - 3- [ 2¢x)224(3PChlordphenylcarbonibaminoyS-nitmpimdlane t et r ahydr oi soqui nol i n-

7-t hi 20
T thioures 52 34 Sl b ST g OGO TE RS s RS 0
heated at 80 Cml) at 0 °C fas addéd trigthylamioe (2. b gnl; 15.0 myel) fallwedrhy 3schlorobenzoyh s

];_I9|8t %g? eh(') gi elonde7 ?19 (@77 A O{ng]? The HixtufEwhi &Jnﬁpgd) mﬂk‘&}%ﬂ\{b water and

N-(1,2,3,4- t et mym seatedo rrma-aaugmgs layer ivasiertranehivith anetbylenecclilgtide ( 2

17273, 4 tet r angALRUCHE 1P ki bpie AR winc]risd quer MesO, teret,
added 0.35 g (a@nd consehiraeti tomin udinelsich Mn_homagsmtouanTBG and ysed @mmedlately
Or T“eshreiw%%é'f 5 ST 2Thac o The reacti on mixture was
heated at )y efl (IX) qg-Ghlorophem YnetAlantied-Saitroindanest r i pped in vacuo to give
o012 bt VS s e g indiht P2 B AU T o
was extract ed %ﬂ) waeaddudtbﬁgm-mn oM, 8% ii\](bﬁﬁﬁmel)ldwpﬁee The mixtifeewanmbi ned
O T s B e R sl P L S Bt s
silica gel 1 hr. The resulting solution was evaporated to an oil. made basic with 50% NaOH,
20 and extracted with methylene chloride (3 X 20 ml). The combined extracts were
washed with water, dried over MgSO,, filtered and concentrated to an oil.
Treatment with IPA/HCI vielded 2-((3-chlorophenyl)methyl)amino-6-nitroindane:
(2.1 g, 88% two steps); m.p. 234-237 °C.
(c) 2-((3-chlorophenvl)methyl)(methyl)amino-5-nitroindane
25 To 2-((3-chlorophenyl)methyl)amino-5-nitroindane (4.4 g, 14.5 mmol) in formic
acid (5.5 ml) was added formaldehyde (12ml). The mixture was heated to reflux
for 30 minutes, cooled, neutralized with 2N NaOH, and extracted with ethy] acetate
(3 X 70ml). The combined extracts were washed with water, dried over MgSO,,
filtered, and concentrated to an oil: (4.2 g, 91%); M.S. (M+H)*= 317.

30
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using 10 % net hanol in chloroformsaturated with amonia afforded 0.45 g
(53 -9 of the title conpound as a white solid, M5 236 (MH).
Exanple 2 5

N- 5- (2- (((3- chl or opheWP%$R2EBRy | ) (et hyl ) ani no) i ndagay! ) car bami i dot hiX§TSE96/00162
aci d, et hyl ester (a)

2- ((3 Chl or ophenyl ) car bonyl ) am no- 5-ni t r oi ndane To

2- am no- 5-ni troi ndane hydrochl orlde (1.5¢g, 7.0 rrrml) I n rrethyl ene chloride
(50, m) at 0 | ] . T;

follwed by 3-chl orobenzo g .
was dunped i mredi at el yI9 ﬁt(@'ﬂﬂ?@l’h%mmethﬂ meﬂﬂlﬂ?ﬂ"ﬂ&?eﬁ’g“ oing F'ﬁl(‘ba & ﬁaé mmol) in

aqueous layer was ext rgys) HbOB/HIO@DO WliFREs &dded Zintemera? (7.1 g, mgd&:%uﬂ Thé Rfixture

the conbined extracts washed w th water, dried over MmSO err], er ed
and concentrated to .arwe stiredi fon Svpis, Bltared thireughscalise, méeampragédo an “oil. The ofl was

i mredi ately s in 'J}*q):éh%lo BasiPwarbl §nd e Wi athgllZceta]té( 3 X {60 ml). The

2- ((3- Chl or ophenyl’) met am no- 5-ni trol ndane

2- ((3- chl or ophenyl )carmchhmwmmmwemzdrged qvep Mg),) filtered,-gnd
75 m) was ad g ) dropw se.
gl'he m xture \/\Zels %C%ﬁg%légéaﬁzﬁh%rébg%gmﬁ&%q)er rﬁgg) éuencﬁed

with 4N HO (60 ni), 0 pdan)
was evaporated to an %J,%@Q@B%%kz&dﬁ]e C@%ﬁ%%?é()mSm ﬁlesrx?i%fagry acetone,

with methyl ene chloride I'nedvexrract s
washed wi th wat erio dri ptheated td/g 3€xy, gehtle refluxdwasaddedrapidly; at aealatbcasau control a

Treatnent with | PA/ HC

2- ((3-chl orophenyl) netﬂé‘#r?{'érjr& ’624 -tr:hgorr?gherg])methy l)(me{hzl)_angn °‘%%’6}"t°\?/8“’e“° 36g
steps); mp. 234-237 [1.4]imol) dissolvéd jn 10 ml of dry acetone. The reaction mixture was refluxed
2- ((3-chl orophenyl) net hylL )k (et hyl ) am no-5-ni tr . T .

5 ({3 chl o ophenyl J ot PP TP HEYpoRed ST G el YRS sfiting, 4hg) exuacted wigy ssy
acid (5.5 nl) was addestetae (8! &elOtml)( el jombiies) mmt:lsmmmmbﬂamidwh&r, dried over

xt racted vi th ottyl aVBERedereh ard poltgHlybfnf Siall hisviiecn g com s

washed with water, dridi2oy&8%)pmG. 6284130°C filtered, and concentrated
to an oil: (4.2 g, 910/&.) S . <

A mixture of 5-(2-({(3-chlorophenyl)methyl)(methyl)amino)indanyl)-1-benzoyl-2-
thiourea (3.1 g, 7.12 mmol) and 40 ml of 2.5 N aqueous sodium hydroxide was

20 heated at 90 °C for 35 minutes with stirring. Poured the warm reaction mixture
into 60 ml of water with stirring. The product was extracted into three portions of
methylene chloride. The combined extracts were washed with water, dried over
n.agnesium sulfate and concentrated to dryness. The residue was chromatographed
over silica gel (8:1 ethyl acetate/hexane)and concentrated to an oil: (2.2 g, 93%);

25 M.S. (M+H)"= 246.

5-(2-{((3-chlorophenyl)methyl)(methyl)amino)indany!)-2-thiourea (2.2 g, 6.33

mmol) was suspended in 20 ml of 200 ethanol, and the mixture was treated with
30 0.41 ml of methanesulfonic acid, and the n 1.35 ml of ethyl methanesulfonate. The

mixture was refluxed for 4 hr, evaporated, made basic with saturated bicarbonate,
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(d) 2-((3-chl orophenyl)nethyl) (methyl)am no-5-am nobenzene To

2- ((3-cnrorophenyl’)ymet hyl' ) (net hyl )am no-5-nitroindane (4.3 g, 13.6 mol) in
85% AcOH/ H err]O (100 m) was added zinc netal (7.1 g, 109.0 mmol). The

m xture was stirred for 5 min, filtered through celite, and

evapor ated t o ¥P924588 The o0il was 5 dunéoed into basi c wafGrSEo162
extracted with ethyl acetate ( 3 X 100 rﬂ).1 The conbi ned extracts
were washed with water, dried over MgS err], filtered, and

concentrated to an oil: (3.6 g, 92%; MS. (MrH)[err]= 287. (e)

5-(2-f (((3-chl henyl hy] t hyl Yani na)inpd -1-b | - 2-thi :
To a sol Ut on Bh BETARA ik e AHiaride 03 2 3B Y rh, Gomplne rideit Wi
acetone, 10  wasRdsAteWales, driedadver WSO, Clilteréd, and concentatbddiorangil which ws a
rate as to control a - Vi gorous r

2- (( 3- chl or ophdissalveddngihyl @ “Féﬁ?qﬁfefi %EWMZ(IH@ spligsgvere filtered and, , 4

mol ) di ssol Vedaiﬂadlvﬂzﬁﬂpﬂf(zsiomsmapm@. aéds15@eCLi on mi xture was refluxed
for 30 mnutes, poured onto ice with vigorous stirring, and extracted with

et hyl 5 acetate ( 3 X 100 nl). The conbined extracts were washed with

water, dried Oggim MpgSO err], filtered, and concentrated to a solid

whi ch was recrystallized from | PA: . (,3. 12 g, .58%; mp. 128-130
-1,2.3.4- i i -7-yl)carbamimidothioic acid ethy! ester

[err] C
5-(2- 3-chl Het hyl t hyl ' i ndanyl ) - 2-t hi A
mitugg(ofc OW yl) (met hyl ) am no) i ndanyl ) | our ea '

5- (2- (((3-chl ofayphenyl ) net hiznitrod=me 3.4 wisoisoquinoline hvdnochioride
thiourea (3.1 @, d _ ' ' wa
20 heagozd ag sé%utf%'rr C f%?fgg%ﬂ?nnﬂom n\f/)tvf t ohl‘s’t ig‘ri‘féi)*rl:lal.(ﬁ%ggred %éﬁa;c%mgﬁn >
reaction ni xt ui®@mi of 38% aquegus formaldshydeawas hegtechatsreflpy fard h.ThBe geastiort was
extracted into_Lhr, ' : tay . | i ned
oxt 1 act s wer ¢ TREREGEC keI polifed pnio e 3B GAUER Gtk gLt maliip. THE! 100
concentrat ed tgunimyresidue Whishpredipitatedwas extragted:tyipeayiiemethylene chigtide. silica
yel (8:1 ethyl . 9% ; 25
gel. { Chi | o TREShgh ?mgé&nﬁ.} gy&&m&m& piths8 lwas Lofiritfaled to%ive dua®F2

N 5- ( 2- ( ({83~ chhibrosprmetiyl-1;263, $retiahydroisoqyinotinelssianthickyail, CEhiseilwas immedigtely

acid, e st el . L
321 (((3- chi oINS SBTRYEHhAns (30 70,1 suvion of hydrochlori acid in ethanol yas,

6. 33 madidednartil shes pelndeniwasdiginotly acidic0ditmuh aEdier was @ddédotoningdader e
e o oo i el SPOBE Ui o Bk A o0 sb oty e ™
evapor at ed, nadempausidcasia yéliomasalidaingr 286-82CHdecht e,
| 20 ) 7-amino-2-methyl-1.2.3.4-tetrahydroisoguinoline hydrochloride
A suspension of 3.98 g (17.5 mmol) of 7-nitro-2-methyl-1,2,3.4-
tetrahydroisoquinoline hydrochloride and 0.4 g of 10% palladium on carbon in 200

mi of ethano! was hydrogenated at 50 psi for 2 h. The catalyst was filtered and

washed with a small amount of water. The filtrate was concentrated yielding an

25 aqueous solution. Absolute ethanol was added and evaporated driving off the
excess water until a solid was produced. This solid was dissolved in hot ethanol (60
ml) and ether was added slowly to induce crystallization. The product was collect
to give 3.38 g (97%) of the title compound as an off-white solid, m.p. 114-9 °C.
(c) 2-methyl-1,2,3.4-tetrahydroisoquinolin-7-thiourea

30 A solution of 3.88 g (19.5 mmol) of 7-amino-2-methyl-1,2,3,4-tetrahydroisoquinoline
hydrochloride in 100 m! of water was made basic with potassium carbonate solution
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and extracted with nethylene chloride (3 X 30 m). The conbined extracts

wer e washed with water, dried over MySQerr], filtered, and
concentrated to a oil which was di ssolved in ethyl acetate and
treated with | PA/HO WOPEM4 ids were filtered ang, washed wi FATFENKO0162
(2.40 g, 83% mp. dec > 150 [err]C Exanpl e 3

N-(2-nmethyl-1.2. 3. 4- tetrahydr0|squ|noI|n 7- yI)carban1n1doth|0|c acid et hyl
ester d|hydrochlor|de

)
7-nit 2- et hyl el
solmutlrgn ope4 %0 g (1 E’F’?A}gf 7- n|tr0| soq’w nol I ne mﬁilé aﬁ?d"gpa%neéumsulfatc)
acid and 17 organigphase wavcanceairated de give 3.13:8 (999X okithg freedtase as an oil.
1 h. The reaction qﬁdﬁxss%ﬁeﬁ%awégﬁd@%%ﬂ% e%tfget fipbIP8F ileluBfbacetic

wi t h aqueous anmoni a.
extracted twice with mdruyllemml@nammmwas added. mmnmqmmtmeﬂnx where 5.2

sul fat e) organi c phas . . .
ni tro-2-methyl - g ﬁﬂ r0| SO ﬁ??f(i)' é‘\égﬁ&é&?{d% k"'é? '1"‘.“'%."% r%aﬁth“m
i medi atel y t alwes heqled fnret hdefdre (cGﬂmg tp samhiences (Thet solvenvivas removed in vacuo

hydrochloric acid in 0, . d. until thee.salyti S 4
distinctly acidic to ?M%s}.es'l\‘:@ﬁ%?"\fﬁg tﬁ%ﬁé‘.ﬁ) P ‘F\‘éﬁ%’g‘iﬁ m‘*‘““‘ﬁ?-é?@ﬁf’?‘&ﬂ on

and the resul ting sol hyliraside ¢80 i)t Bis salution/ waSh&fledja( 83C) fof 1tHhbefore ¢odling to
conmpound as a yellow solid = m .5&36- eﬁfkcnﬁ?gec 20 .. ﬁt}é 4

7-am no- 2-net hyl - 1, 2, 3 le{'é{?ﬁ!ﬁﬁ}’ 5’[‘5% " HFBRES §} Y4FHo and the agueous
suspension of 3. 88 g dltién waobc)olaf to7pnecipitate2hmdiqdct l'IBe Solid was collected to glve 222
t et rahydr oi soqui nol i ne hl or i de 0% n car

i 200 i of | cERLA SE cSmpétisEBca Rt sHou: solRl B, 148 ! FsgSBid Slop of he
catal yst was filteredtiledompound (oz@sg;adtawyiem 69% yrwhd aleamaumneﬂt wat er. The

filtrate was concentrated yi el ding SOI utlon_ Ab olute, |
et hanol was added and apor at ed ~ etie dpt

Z=me g-1£1 L ¥ (

a solid was produced. %ﬂ%ﬁgﬂm@lﬁ_ﬁ_@ved in hot et hanol (60
m ) and et her vvas add %lrjc? érystsl i zatjon._ The product was
col | ect b gi vdod sjog7afy0.55% 8 {4 nimel) of 83%&114@12 3d-reipphydraispqpinglin-7-
solid, mnp. 114 9 C thxourea 6198 ml of iso, pro%anol was . added 0.39 g (3.9 mmol) of methanesulfonic
2rrethy| 1, 2,3, 4-tetrahydroi soguj nolin t.hi ou 8 A solution of 3.88

g (19.5 mol) of 7-anPft ﬂi‘ﬁE’PﬂS‘/‘F’“l"aﬁ hgatedatge F 89 R e Rsyrs frgmation of the
hylclr fchl oride in 100 HetitneddfonhteVARt 23Reh RiRSiak aidlfeelise Sere! iis6RbROMASSpropanol.
sol ution

To this solution was added 1.5 mil (14 mmol) of ethyl methanesulfonate and heating

20 was continued overnight affording a clear solution. The solvent was removed in
vacuo and the resulting oil was taken up in water, basified with potassium
carbonate and extracted twice with methylene chloride. The dried (magnesium
sulfate) organic phase was concentrated to give an oil. This oil was taken up in
ethanol and acidified with hydrochloric acid in ethanol until distinctly acidic to

25 litmus. Ether was added and the sait came out as a viscous oil. The solvent was
decanted and the oil was washed several times with ether. The oil was taken up in
water (250 ml) and the solution was treated with decolorizing carbon. The solution
was filtered and the filtrate was diluted to 500 ml with water. This solution was
freeze-dried to give 1.06 g (78%) of the title compound as a monohydrate. MS(CI)

30 250 (M+H); NMR (DMSO/D20) 7.33 (d, 1H), 7.21 ¢d, 1H), 7.17 (s, 1H), 4.36
(broad s, 2!-i), 3.0-3.6 (m, 6H), 3.17 (s, 3H), 1.30 (t, 3H).
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and was extracted twice with nmethylene chloride. The dried (nmagnesi um

sul fate) organi ¢ phase was concentrated to give 3.13 g (99% of the
free base as an oil. This oil was taken up in acetoned,&_l_SE%‘s((%J and
2.21 g (19.4 n¥BP$24588 ¢ 1 i f | uor oaceti c acid in 100 ni

added. The solution was heated to reflux whkre 5.2 5 m (39 nmmol) of
benzyl i sothi ocyanate was added dropw se. The reaction m xture was
heated for 1 h before cooling to anbi ence. The sol vent was renoved in vacuo
and the resulti ojl, was taken up in nethanol (150 m) and 2.5 M sodi um
hydr oxi de (50 : s sol ution vvas heat ed at 65 C for 1 h before cooling
to anbi ¢ he{RVET. 2 athdEoiss : |

aqueous 10 SQ ution was cool ed to preC| pltate t he prouc . The sol1d was
collected to g d = g of the title conpound as a |ight yellow

solid, mp. 184y hithe dsfan ok ERPe wszﬁﬁmp& 3. Hféthgl-l,zs 4-fetrahyar6RORALAH-1.0- 79

g, total yi el d 69% was al so obt ai ned

N- (2- met hy# - 1, shiguga (Exanaplg & seRde))iimdPiml Oflsqumndawmmﬂmﬂ g(4 5 mmol)
acid ethyl estgg nﬁkﬂ%éi@ﬁﬁk?’d&j erﬂésom Jpwa stirRa R %hﬁﬂztﬁftexﬂ @éﬁ 9 nmm' )

of 2-methyl-1,2,3,4-tetra 0|squ|no I n-7- |oure
i sopr opanol wato aquymagmg of Qtegmmmsutfenms%wewhﬁbm sajt and free bass d The

solution was h
nmet hanesul fona'?’aé}fa thgg%%ﬁﬁ{@éuf;a tﬂm%ﬁl ?r ee ggé%gdvr%? %!P&gl ein
i sopropanol .  methyl iodlide andsthe seagtioprmixtuze was) stirrecd evmngmmmmwmmu hyl

met hanes U{hﬁ ona &?ﬁﬂﬂ' ;J‘f‘a%b fd %ﬁ’e res,a&@%gsmmd VHEL, Uedtly @{n}] 9&&&@&1@ ng

cl ear sol ution. vaduo and
oi | was taken uq!rbpn andﬁt;m;cdbasthréd ohat,l”cqlmlesss gquenus solution.c Thissohition awed

extracted tWIC B
sul fate) organic phas'g%v\t/gsﬂ n'(':'e % é’gﬂge ) g’f‘%reck‘gﬁ“'g. 1 I;hel'ﬁ'l g“pde'\e Rleride, o
up in eflhamgananphm wierei caehbivetd) dtigd] (magnesinmcsuifaie), ami anbemratedint i |
distinctly acid r d and e S me out as
a viscous oil. tg(ﬁwge ?i év;%) OFM& J8§’aﬁ$‘.?§8q%ﬁd?&‘“fﬁeﬁ'§1ﬂ°’ﬁ% '\Rﬁ%’haa n
several tises mhaholeaddeuvas miade distinctiy acidickisynthe jaddition of hydrachlbac a¢:€|5ﬁ) m) and
the solution was trea W ecolorizin ar ho The sol uti
(Ttercd and 1 Aianpl Fhafhidh b et Gty GibSd 58Pl sobafast B 2h F e somert
was f r eoae detanesd dnd hisvod] daDwashed §844al Qﬁne“sh&tli etheée mmm takern
nonohydrate. NMS(Cl 0 250 ;  NWVR Q D20 33 1
1H), 7.17 (s, ffeo",' 5&5’ gy of water ag*?('&t%aaa@,"%%\é,s W@?D@ *ke"ze'rﬁ éaé'izﬁn Hi’*i 't'§°5
3H), 1.30 (t, @48 filtered and the filtrate was diluted to 500 m! with water. This solution was
: 20 freeze-dried to give g of the title compound as a white solid. MS (CI) 236 (M+H).
NMR (DMSO/D20) 11.6-11.9 (broad, 1H), 9.4-9.7 (broad, 1H), 7.36 (d, 1H), 7.24
(d, 1H), 7.18 (s, 1H), 4.2-4.6 (broad m, 2H), 3.0-3.7 {broad m, 4H), 2.87 (s, 3H),
2.70 (s, 3H).




/

eSO _— -~

N—(2 rret hyI 1, 2, 3 4- tetrahydr0| soqui nol i n-7-yl) carbam m dot hi oi c acid

met hyl ester h drochl oride To a suspen5| on of 1.00 %éﬂ. 52
nmol ) of 2-nethyl - rahydr0| soqui nol i n-7- t hi ourea ( 162
3, step (c)) in 10 m of |sopropanol was added 0. 2% g (4.5 nmol)

met fanesul foni ¢ acid. The solution was stirred at anbient tenperature for 2
h to ensure formation of the nethanesul fonate salt as both the salt
and free base re insoluble in isopropanol. To this solution was
added 6.7 g (47 mol) nmet hyl iodide and the reaction m xture was
stirred overnight. The.sol vent wasAlébmpountroffomublad vacuo and the residue
was dissolved in water, treated-w th decglori zing carbon and
filtered to afford a clear, colorless,_~feue uEJ solution. This solution was

made basic with potassium carbonate and ed twice with et hyl ene
chl ori de. The organi ¢ phases were™e0nbi NHdried (rmagnesi um

sul fate), and congentrated in vacuo pt give 1.02 g (96% of the
product as a free base. This oil was taken“upg in 15 et hanol and was nade

distinctly acidic by the addition of hydrochloric acid in et hanol .

Addi tion of excess et ¥8IeTfi8used the salt to separate as an oil. The sol vent

was decanted and thi s i proSenty\@IRISCH fegeral times with ether. This oil was

t aken up in 250 m of water and was again treated with decol or|2|n((%_:l_l
ll

carbon. The sol ution T represepi$a £y %‘l‘réffda‘ﬂdmtsﬂ'é‘m?‘i plkylene ghain gpbstityted by -
500 m with wateng ThinxeolOCH]) ,),:m aﬁ,smutédwztefﬂy LRK Y. @r guwﬁer%kggxatgn,)b,

title conpound asav\hlte sol’i d.
11.6-11.9 (broad, 1H), geprsmrsvﬁ er ,736(d 1H), 7.24

%E)D 7.18 ( s, %gl) : s14- 3 Hé’nﬁb (WHief tha'be bk saﬁe %r\%? 96;?,2%3%5% S imeger %7to@§ provided

PCT/ SE96/ 00162 that a+b is in the range 1 fo 3; 22
X and Y, which may be the same or different, represent hydrogen, alkyl C1 to 6, or

15 a group -(CH,),Q,
or NXY together represents piperidinyl, pyrrolidinyl, morpholinyl, or
tetrahydroisoquinolinyl;
Q represents phehyl optionally substituted by alkyl C1 to 6, alkoxy C1 to 6,
trifluoromethyl, halogen, nitro or cyano;
20 m and n independently represents an integer 0 to 5:
and pharmaceutically acceptable salts thereof.
2. A compound of formula I, according to claim 1, wherein T
represents -U-(CH,),-N(X)-(CHy),-.
3. A compound of formula I, according to claim 1 or claim 2,
25 wherein T represents -U-(CH,),-N(X)-(CH,).,- and U represents CH,.
4, A compound of formula 1, according to any one of claims 1 to 3,
wherein T represents -U-(CH,),-N(X)-(CH,),+, U represents CH, and a and b each
represents 1.
5. A compound of formula I, according to any one of claims 1 to 4,
30 wherein D represents ethyl.
6. A compound of formula I, according to claim 1, which is:



Cl ai ns A conpound of fornmula | [err]

1.
Wwherein ”m m ts alkyl Cl to 6 T represents-a
d er+}—satura "“"I KWf&E@d al kyl'ene chai n substituted by
-(CHerr])[errp- ¢ 10 s ; -O-(CHerr])[err]-NH substituted by

-(CH err])[err]-NXY; or -U-(CHerr])[err]-N(X)-(CH err])[err]as /5 162

U represents NwWoss/24388CH err]; a and b, which mayrglé e sane
or different, represent an integer O to 3, @3ovided that a+b is
in the range 1 to 3; X and Y, which may be the sane or
different, represent hydrogen, alkyl .C1 to 6, or " 15 a group

-(CHerr])[err]Q or NXY together represents piperidinyl,

gy rrolidi n%/I , Lronqh,tzw,m&rahylmltmisoqugnolin:f-yl)camamimmth' ioicsarigliethyl éstert

Q represents phepyl .0nii Qna syubsti twut e I

o' R ol tmplerd R yDlmey Bima it SaibimBptifs plth ,©
i ndependent |y reghfis@téirs an integer 0 to 5: and

pharmaceutical 'y acceé)

bl I h f... s e
compound of for - 1t%lﬁﬂé},%—?ﬁéﬁy@m%%ﬁ&m@ﬂ-m@mrﬂquxdgthlmc acid ethyl ester; A
represents -3U- ( CNi@imhéthyler;z,3,4Mnahydioiloquindlid-2ytarbamimidothioic acid 3nethyl ester;

A conmpound of fornula I, according to claiml, or claim 2, 25 - wherein-
T represents -U-(’GIP@T“}‘)“F%?‘?‘}‘Y Rﬁ‘%’“’g’&-@r‘{}htf‘@pf!“ﬁhd U represents

CHerr]. 7. : A compound #ec6AEOI EhyWnefofrclaiime 1kto 6for aselasig t 0
any one of clains 1 to 3, P wherein T ryepresents
_-L}(CH[err])[errPhﬂﬂWﬂ(‘GF[-err])[err]-, U represents CHerr] and a and b
each grepresents Ia gharmacem_ical coxﬁ?osition comprising a cdin asnd of
formula |, according to any oné of clains 1 to 4, (S; nerein D
represents # hyl claimed in any one of claims 1 to 6 in admxxngecvgm)g @ﬁamaqcep peeeptable
according to cl ajiiieht oMRaier. S: WO 96/ 24588
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The use of a compound as claimed in any one of claims 1 to 6 in

the manufacture of a medicament for the treatment or prophylaxis of
neurodegenerative disorders, or for the prevention and reversal of tolerance to
15 opiates and diazepines or for the treatment of drug addiction.
10. A process for the preparation of compounds of formula I, as
defined in any one of claims 1 to 6, and pharmaceutically acceptable salts thereof,
which comprises
(a) preparing a compound of formula 1 in which X or at least one of
20 X and Y represents alky! C1 10 6 or the group -(CH.),Q, by reacting a
corresponding compound of formula I in which X or one or both of X and Y
represents hydrogen, with a compound of formula Il

R:XL I
25
wherein R! represents alkyl C1 to 6 or the group -(CH,),Q and L is a leaving
group; or
(b) preparing a compound of formula 1 in which T represents a Cis

saturated or unsaturated alkylene chain substituted by -(CH,),,-NXY or -O-(CH,)-
30 NH- substituted by -(CH,),.-NXY by reaction of a corresponding compound in
which T represents a C, saturated or unsaturated alkylene chain substituted by -



N(1,2 t et rahydr oi soqui nol i n-7-yl)carbam m dothioic acid ethyl ester;
N- 6( 2- (glmmnmlﬂmmllmet hyl) (et hyI ) ami no) i ndanyl ) car bani ni dot hi oi ¢ aci d
et hyl -

N (2- met yI 1, L2 § 4- tetrahydr0| soqui nolin-7-yl)carbam m dot hi oi ¢ acid et hyl
ester, 5

N-(2-met hyl - 1, 2, 3, 4- WO6R#8ir oi soqui nol i n-7-yl ) car bami ni dot hi oi ¢ adGI/SES600162
nmet hyl ester; or a pharmaceutically accept2ble salt of either

t her eof . 7. A conpound according to any one of clains
1 to 6 for use as a phar maceuti cal . 8. A

phar maceuti cal composition_conprising a conpound as 10 clainmed in any
one-of claims 1 to 6 (WM%IQ’%’N*&’BW%@@M?(%HLMM%waleavmg
diluent or carrier. The use of a conpound as
claimed in any one of chums 1-to in t he manufacture of a

medi canent for the trwilh R@ﬁ!ﬂp@ﬂn@%mu&@dﬂ; of neur odegener ati ve

di sorders, or for the prevention and reversal of tolerance to 15 opi at es
and di azepi nes or for the treatnent of drug addiction. 10.

A process for thé preparation of conpoundsXdNHornul a | lllas defi ned
in any one of clainms 1 to 6, and pharnaceutically acceptable salts thereof,
whi ch conpri ses (a) preparing a conpound of fornula I
in which X or at | easwherein Xfand(Y are 26 defided in elpinedeot s al kyl Cl1 1o 6 or the
group -(CHerr])[err] by reacti n conpound of
formula I in which X one or {}gac?i]ngg H‘&W’% of fitia Eaeggesents hydr ogen,

wi th a conpound of formJIa II

Rlerr]L |1 Werr] represenjs alkyl Cl to 6
or the group - (dpl[err])[err]Qand Lis ea group; or

(b) preparing a conpound of fginula | in which T represents a
Cerr] saturated or unsaturated al ky eﬁe chai n substituted by
-(CHerr])[err]-NXY or -O-(CH err])[err]- NH substituted by

-(CH err])[err]-NXY byher&acT isods duefinad Qpe]aiasp,ondi ng conpound in
which T represents a CLerrcL sat u&a“a nsat urated al kyl ene chain
substituted by - h'a compound of formula V") 95/ 94588

PCT/ SE96/ 00162 15 D-L Vv

24
wherein D is as defined in claim 1 and L is a leaving group,
and where necessary or desired converting the resulting compound into a
pharmaceutically acceptable salt thereof or vice versa.

20



_ q‘/o%ﬁ |-\ :
(CH err])[err]-L or -O-(CHerr])[err]-NH substituted by -( Fserr])[ﬁfr,g]?'r}w?\/

and L represents a leaving . aroup.

with a conpound of formula Il 5 XYNH

111 wherein X and Y are as defined in cl #e4; or
(c) reacting a conpound of fornula IV [err 10
wherein T is asPEned in ﬂ%?%m°m‘lmm& with a pound of
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