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This invention relates to bicyclic am dine derivatives, processes for their
"5 preparation, conpositions containing themand their use in therapy.
Certain am divpﬁ?%ﬁg' vatives have been described for use in therapeutic

appl i cations. 48| ami di ne derivatives have been descri BEWSBEYIE%e i n

t he treatnment of diabetes in US Patent No. 3669974 (USV Pharnaceuti cal
Corp.) and 10 Bilychitasraidine/dryivativesinsefuPithbtpy ( Boots). N N' di substituted
am di nes are descri bed for use in the treatnent of hypertension,
depression and hal l uci nogenic states in I nt ernati onal Patent

Appl i cation WO 92T fhvéntidd wekrésSiot bicyefic Skt derivitiees iprocedses for théier t ai n

am di nes an% symetric bisam,di nes as.an'@I g&s{igc%,, in thg)et reat nent of

i nfTanmat i o aRFAERHRe CQRRONTANS COBAITREBF HIF j18€ Je¥ef4lBed i n Bel gi an
Patent 15 No. 717740 and UK Patent No. 1180629 (both of Del al ande).

Am di ne derié(eat i,ves, have al so been _described, for use as herbicides in
Ger man Pat ent B6 derivativesdhays beemdescrgbfor use in therapeutithe yse of

i nhibitors of ghtiidafiofsi AEPReHY! BAI@REddrivatild Havé BE&EMschbed it 4RE ¢ fias 20

al so been described, for exanmple, in International Patent Applications WO

94/ 12163 toratmennt pf dipbetes in SiSckatentdNen3669974LSY Phasmecentioak Comshand and
European 19 DAt PRlenf\ARbliGAbh 2226563 7BASksS. Wdubmm)ad éAZ@é@ o8
y). The”use of ni e syn

(both of Washington Uni versit ] ] (r1C OXI t het ase

i nhi bitors in fofeusg By thestreatment of hypgetension gig¢pressimOagb haldRO®geniOsEIs(0619,
WD 95/ 09621 (a el | ) sika) 95/.1 WO
95/ 11014 (bot hh’gf‘q‘égéﬁle@m ApplAtion ‘?’E‘é%%@?f‘ g‘ﬁ. “Ba °6¥g3§§{&s%§%cli"es§c%?i bed
the use of guasértiimemidines/and sygunetric bisamidimasdis msalgesidsyimt the areanhentofar e

i nhibitors of gj i . t het.ase. i p.the, tr.eat nent. L er alja, of
neur odegener at I ve ﬁagggsagﬁ(lw%g?ﬂgi‘i ,OPW@%’ gs8 c_scrgq?d m ﬁerlgtan Patefit
15 No. 717740 and UK Patent No. 1180629 (both of Delalande). Amidine
derivatives have also been described for use as herbicides in German Patent
Application DE-0S-2321330 (Bayer).

)

&

The use of inhibitors of nitric oxide synthetase in the treatment of disease has
20 also been described, for example, in International Patent Applications WO 94/12163
{Abbott), WO 93/13066 and WO 94/12165 (both of Wellcome) and European
Patent Applications 446699 (Merreli Dow), 547558 and 558468 (both of Washington
University). The use of nitric oxide synthetase inhibitors in therapy is also
described in WO 95/00505, WO 95/09619, WO 95/09621 (all of Welicome), WO
25 95/10266 (Otsuka), WO 95/11231 and WO 95/11014 (both of Searle).

The applicant has previously described the use of guanidine derivatives and
amidine derivatives which are inhibitors of nitric oxide synthetase in the treatment
inter alia of neurodegenerative disease (WO 94/21621, WO 95/05363).
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have now found a new group of bicyclic am dine derivatives that possesses
useful pharmaceutical activity. According to a first aspect of

t he i nventi oWOom®6s8ovi de a conpound of formula 5 [ BCTABI5D1896

wher ei n D represents a five nenbered heterocyciic aromatic ring
containing 1 to 4 het eroatons selected fromO N or S, optionally
substituted at a carbon at om by hal e@yen, trifluoronmethyl, alkyl Cl to

6, nitro or cygpo, and which is conne 15.. the renalnder of the
compound of fo aye \nopHOBRY A “ﬁw(%‘?‘ﬂb#%!% amiding\detiyptivestha EP‘I\?G%)‘“Or

CH( - (CH[ er r Juséfal pharbhé¥dutical actidty.epresents NH, O or CHerr];
represents (CHerr])[err] Wrepresents (CH2)b; 20 " a and b

I ndependently represent an integer Oto 3, provided that a+b is in the

range | to 3; Accoas glfegfe”]r%s&eaﬂﬁﬁtlwﬁ@ar@é %&Wes&g&w&%ﬁﬁ& to 6,

or the group - represents piperidny
pyrrolidisyll, nnrphollnyl or tetrahydroi soquinolinyl; Q represents
bi phenyl or phenyl optionally substituted by one or nore groups 25

selected fromal kyl O to 6.u.al CI to 6, perfluoroalkyl Cl to 6,
hal ogen, nitro or cyan‘b Hresents an int egier 0 to 5; n

represents an integer 0 tq6 : NH

10
wherein _
D represents a five membered heterocyclic aromatic ring containing 1 to 4
heteroatoms selected from O, N or S, optionally substituted at a carbon atom by
halogen, trifluoromethyl, alkyl C1 to 6, nitro or cyano, and which is connected to
15 the remainder of the compound of formula I through a carbon atom;
A represents N(X) or CH(-(CH,),-NXY);
U represents NH, O or CH;;
V represents (CH,),;
W represents (CH,),;
20 a and b independently represent an integer 0 to 3,
provided that a+b is in the range 1 to 3;
X and Y independently represent hydrogen, alkyl C1 to 6, or the group -(CH,),Q,
or -NXY represents piperidinyl, pyrrolidinyl, morpholiny! or tetrahydroisoquinolinyl;
Q represents biphenyl or phenyl optionally substituted by one or more groups
25 selected from alkyl C1 to 6, alkoxy C1 to 6, perfluoroalkyl C1 to 6, halogen, nitro or
cyano,
m represents an integer 0 to 5;
n represents an integer 0 to 6;
or the chain U-V-A-W is as defined above save that it may be unsaturated,
30 or the chain U-V-A-W may represent -NH-CH,~-CH,-O- substituted at a carbon
atom by the group -(CH,),-NXY, wherein m, X and Y are as defined above,



or the chain U V-A-Wis as defined above save that it may be unsaturated,
30 or the chain UUV-A-Wmay represent -NHCH err]-CH err]-O substituted at

_a carbon atom by the group -(CH err]J[err] -NXY, wherein m X and Y are
“as defined above, WD 97/ 06158

PCT/ GB95/ 01896 97/06158 PCT/GBI5/01596

and pharmaceutically acceptable salts thereof. A preferred group
of conpounds of formula | is defined by formJIa | A 5

[err] wherein T represents3a Jerr] saturated or unsaturated
al kyl ene chai ubst it ut r] 10 NXY;

-O (CH err] )3&R W“&ﬁ%@ﬁ%ﬁ%@%g‘ t}l%\[%orr])[err] NXY; or
-U-(CHerr])[err]-NX)- (CH[err])[err] XaninndependentIy
represent hydrggen al kyl to 6, or t he group (fq err])[err] or
-NXY represent ﬁWO BWP@!qdﬂlt’ﬁﬂm%lm ng by prmulaIA

QU epresents phenyl optionally substituted by
brlfluoronethyl hal ogen. nitro or

tetrahydroisqu|noI|nyI
alkyl C1 to 6, al koxy Cl to g

cyano. 15 and U m n, a, : D al'e as defined aldode, save t hat
when T represents -U—(CH[err]) =Tr] - NH CH err])[err]- and X represents
-(CHerr])[err]Q n represent sy’an i nteger 0 to 5, and
pharmaceutically acceptable salts thereof. 20 W prefer that D
represents f| v.e- menber ed heterocyclic aromatic ring cont ai ni ng one
het er oat om Sel&dted fromO Nor S optionally substituted at a car bon

at om by hal QYeepreséarspaCli mlmtddyorpmﬁmatwa!kylaneenmambimutdm WCH,)fmur yl or

DY 01 V1 30 °30R5: 35l Lel S bkl ) <] SNSRI A,

especi al
X and Y independently represent hydrogen, alkyl C1 to 6, or the group -(CHz),,Q,

or -NXY represents piperidinyl, pyrrolidinyl, morpholiny! or tetrahydroisoquinolinyf;
Q represents phenyl optionally substituted by alkyl C1 to 6, alkoxy C1 to 6,
trifluoremethyl, halogen, nitro or cyano:

15 and U, m, n, 3, b and D are as defined above,
save that when T represents -U-(CH,),-N(X)-(CH.),- and X represents (CH;),Q, n
represents an integer 0 to 5,

and pharmaceutically acceptable salts thereof.

20 We prefer that D represents a five-membered heterocyclic aromatic ring
containing one heteroatom selected from O, N or S, optionally substituted at a
carbon atom by halogen. We particularly prefer that D represents thienyl, furyl or
pyrrolyl, especially thienyl or furyl, more especially thienyl and most especially 2-
thienyl.

25

We prefer that T represents a C; saturated or unsaturated alkylene chain
substituted by -(CH,),-NXY, particularly a C,; saturated alkylene chain substituted
by <(CH,),-NXY, especially a C, saturated alkylene chain substituted by -(CH,),-
NXY.

30



thienyl. 25 We prefer that T represents a (Jerr] saturated or
unsat urated al kyl ene chain substituted by -(CH rer])[err]-NXY,
particularly a CJerr] saturated al kyl ene chain substituted by
-(CH err])[err]-NXY, especially a (Jerr] saturated al kyl ene chain
substituted Ryootdedserr])[err]- NXY. 30 Wi HI6H(1aes
PCT/ GB95/ 01896 -4-

When T represents a CJerr] saturated or unsaturated al kyl ene chain
substituted by -(CH err])[err]-NXY;, g -O(CHerr])[err]-NH
substituted by -(CHerr])[err]-NXY, we prefer that X and Y

i ndependent | y r Wheaskrdprésedsay€y, saairky:ﬂ of insatufital alkylenaychminp substituted by

- eprosent  hy atgen Y Ay OXEHRRIG sk By ACHDAREP e o PR

especi al |'y t hal P Endén@?@eﬁfeﬁe%ﬂhﬁﬁ@@éxﬁ HCP9e6 cRtke group ({H)0NWe

represents hydrogen or the group Y(CH err err] Q prefer that
m r epr esent s pIrggularly prefsa shat) X gng Y indepen ent mrpmtﬂaﬁmmsthﬂ ethyl or

-U-(CHerrd)|[ @ ] § err].
VWhen T repjr es@%?oaﬂ W J[s%&ﬁl}&&l?X)&%G-l erﬁi SEE‘EVI\}S e griﬁthat a
bis 1 or 2. theotherrepre rogepras $he) geoup( éﬂl rr] -N(X) - (CH[err])[err]
we prefer that X represents 15 hydrogen, alkyl to 6 or the group
-(CHerr])[err]Q When X and/ or Yrepresent -(CHerr])[err]Q we

prefer that n r@erpefenttbatOn répresends 0 or 1, espegialyi@l |y 1.

10 When T represents -U-(CH,),-N(X)-(CH,),-, we prefer U to represent CH,.
When T represents -U-(CH,),-N(X)-(CH,),-, we prefer that a+bis 1 or 2

When T represents -U-(CH.),-N(X)-(CH,),-, we prefer that X represents
15 hydrogen, alkyl Cl to 6 or the group -(CH,),Q.

When X and/or Y represem -(CH,),Q, we prefer that n represents 0, 1 or 2,
especially 1.

20 We prefer that Q represents phenyl optionally substituted by alkyl C1 to 6 or
halogen. although we particularly prefer that Q represents unsubstituted phenyl.

According to the invention, we further provide a process for the preparation of
compounds of formula I, and pharmaceutically acceptable salts thereof, which
25 comprises:
(a) preparing a compound of formula I by reacting a corresponding compound

v’u ~

: -—NH,

Al N [}
W

wherein U, V, A and W are as defined above,

of formula II

30



- 20 We prefer that Q represents phenyl optionally substituted by alkyl

C to 6 or hal ogen. al though we particularly prefer that Q represents
unsubstituted phenyl According to the invention, we further
~provide a process for the preparation of conpounds of formula I, and

phar maceut i cwOI97/08i58ept abl e salts thereof, which 25 conpri $EFIGBISH1I8Y q)
preparing a conpound of formula | by reacting a correspondi ng conpound

of formula Il J[err] wherein U, V, A and Ware as defined above,
WO 97/ 06158 -5- - 5- with a
conmpound of forrmula 111 [err] 5 wherein Dis as defined above and L is
a | eavi ng gr outh a compdind of fopmelsdHi ng a conpound of fornula | by reacting a
correspondi ng conpound of- fornul!'l? |V 10 [err]
. /U\ 111
b L

5 wherein D is as defined above and L is a leaving group;
(b) ' preparing a compound of formula I by reacting a corresponding compound
of formula IV

vl
A :@—NHZ.HA Y
10 W

wherein U, V, A and W are as defined above and HA is an acid,

with a compound of formula V

p—===N v
15

- wherein D is as defined above:
(c) preparing a compound of formuia I in which A represents N(X) and X
represents alkyl C1 to 6 or the group -(CH,),Q by reacting a corresponding
compound of formula I in which X represents hydrogen with a compound of
20 formula VI

RY-L Vi

wherein R® represents alkyl C1 to 6 or the group -(CH,),Q and L is a leaving
group;

25 (d) preparing a compound of formula I in which A represents CH(-{CH,),-
NXY) and at least one of X and Y represents alky] C1 to 6 or the group -(CH,),Q
by reacting a corresponding compound of formula [ in which one or both of X and
Y represents hydrogen with a compound of formula VI;

. {e) preparing a compound of formuia { in which A represents CH(-(CH,),.-

30 NXY) and m represents an integer 1 to 5, by reduction of a corresponding

compound of formula VII



wherein U, V, A and Ware as defined above and HA is an aci d, with a

conpound of formula V D N \%
15 wherein D is as defined above; (c) prepari ng a conpound of
formula I in which A represents N(X) and X represents alkyl ClL to 6 or
the group - (weshHdeids) [err] Q by reacting a correspondi ng PCIANHOS RS Of
formula I in which X represents hydrogen with a conpound of 20 fornula VI
Rlerr] -L VI wherein RO represents alkyl Cl1 to 6 or the
group -(CHerr])[err]Qand L is a |eaving group; 25 (d) preparing a
conpound of forrmula I in which A represents CH( - (CH[err])[err] - NX

Yerr]Q by reacting a cor r espokdi und of formJIa I in which one

and at |east one of X and Y represeng | kyl Cl to or the group -(CHerr]
or both of X and xYNCopCesEnt sH I@ th a conpouldl df fornula VI;

(e) prepari ng a conpound of for gh A represents

CH(-(CH err])[err] 30 NXY) and mrepresentDs an integer 1 to 5, by
reduction of a correspondi ng conmpound of forrmula VI - WO
97/ 06158 g Y and D defi Havd/ GB95/ 01896

-6- [err] wherg:sm\%v W X :\a/n Wan;,(asYe e aoﬁe as defined above; (f)

preparing of(fla commmz of afcompotng of ﬂomm Idn whicheArrepresenss CH(-(CH,),-
CH(-(CH err ]IH(?S ’al:a both X and Y represent hydrogen, by reduction of a corresponding
compound of formula VIII

v’U
10 ) NH
0,N-{CH,)~HCL Vit
>::NH

b

wherein U, V, W, m and D are as defined above;
(g preparing a compound of formula I in which A represents CH(-(CH,),.-

15 NXY), X represents hydrogen and m represents an integer 1105, by reduction of a
corresponding compound of formula IX

/u\/\
Y-N=CH{CH,),. ~HCo /\;'_NH I X
’...__N H
20 D
wherein U, V, W, D and Y are as defined above;
(h) preparing a compound of formula I wherein A represents CH(-(CH,),,-
NXY), one of X and Y represents hydrogen, and the other represents -(CH,),Q in
which n represents an integer 1 to 6, by reduction of a corresponding compound of
25 formula X
Y
o(cu,),_,conu(cu,)m-ﬂé\w@*‘;___“ X
D

30 wherein Q, m, U, V, W and D are as defined abave;



-NXY) and both X and Y represent hydrogen, by reduction of a corresponding
conpound of fornmula VIII 10 [err] wherein U, V, W mand D
are as defined above; (9) preparing a conpound of fornmula | in which
‘A represents CH(-(CH err])[err]- 15 NXY), X represents hydrogen and m
represents aWoOsHdr 1 to 5, by reduction of a cor r es poRelABISA#sound

of formula I X [err] wherein U, V, W D and Y are as defined above;
(h) preparing a corrpound of formula | wherein A represents
CH(-(CH err])[err]- , one of X and-® represents hydrogen, and the

ot her represen s -( rr err i.ch n represents er 1 to
6, by reducti@h of %f"&ﬁ“?ée%% 4"%5{ ‘?,fofﬁﬁ'ewﬂ](} vg;,ergxg S?HFEF"&‘W&?'{(&H"??
\th%r 33 35 ;?01 glgxgbmv, ond/ GiNY aRd & eeprescfiiydfsheAPAMEshe other represet%ts\[@:ﬂﬁ/@ﬁﬂ-58

preparing a cWhSBUNWEPEISCREG aminteRer i bdyreduetion efseampeynd ?qur@v\a]ﬁ eir]

A -
~ : H
5 Q(CH:)“_1CH'N-(CHZ)M-"C\p-N\__ H X1
o

wherein Q, m, U, V, W and D are as defined above; or
G) ‘preparing a compound of formula I in which A represents CH(-NXY) and
10 X represents hydrogen by reduction of a corresponding compound of formuila XII

v’U

YeN<Co N;==NH
D

15 wherein U, V, W, D and Y are as defined above;
and where desired or necessary converting the resultant compound of

X 11

formula I, or another salt thereof, to a pharmaceutically acceptable sait thereof, or

vice versa.

20 In process (a), the reaction will take place on stirring a mixture of the reactants
in a suitable solvent, for example a lower alkanol e.g. ethanol, isopropanol or
tertiary butanol, at a temperature between room temperature and the reflux
temperature of the solvent. The reaction time will depend inter alia on the solvent
and the nature of the leaving group, and may be up to 48 hours, however it will

25 typically be from 1 to 5 hours. Suitable leaving groups that L may represent
include thioalkyl, suiphonyl, trifluorocarbon sulphonyl, halide, alkyl and aryl alcohals
and tosyl groups; others are recited in 'Advanced Organic Chemistry’, J. March
(1985) 3rd Edition, McGraw-Hill on page 315 and are well known in the art.

30 In process (b), the reaction is preferably performed by refluxing a mixture of the
two compounds for several hours in the presence of a suitable solvent whereby the



NXY), one of X and Y represents hydrogen, and the other represents

-(CH err])[err]Qin which n represents an integer 1 to 6, by reduction
of a conmpound of formula Xl [err] wherein Q m U, V, Wand D are
as defined above; or (1) preparing a conpound of formula I in which
A represent swordgrdisd) and 10 X represents hydrogen by reduptCT/GBoswissa
correspondi ng conpound of fornula Xl 15 wherein U, V, W Dand Y
are as defined above; and where desired or necessary converting
t he resul tant conmpound of formula |,.gor another salt thereof, to a
pharmaceutically acceptable salt thereof, or Vi ce versa. 20 In

process (a),reattion wmperaturevis hightenkogipsathat condensation ngkes placetngadilypbutt he

reactants I a '
et hanol , i sopr opan()e?ﬁ%thiﬂgl?I 1 ‘{%%%%%ﬂ%%’aﬁ%‘?%gdaﬁgﬁg{éﬁ@%‘ur e%rat vveen room
t enper at ur e andvahhfromedobnixtemperdtanterabbut 25007C, ahboughl iv isrgrefefdbde teact i on
time will dlnteraJlaonthesoIvent ng, t n, f. the

| eavi ng groJB5 QIR gacggn@f)tqrgpqgmmm aHBWe\Pg %ltf’rfﬂo E:E L@er@ﬂiéﬁﬁ ¥y be .
from1l tos5 dlﬂﬂb@be&thé@i? 1 Suitbls $iveint aid kt ifralefilaprRgent i ncl ude

t hi oal kyl, sul phonyl,, trif uorocarbon sul phonyl , halide, alkyl and aryl

al cohol s dimsthylasapepygiiing 8.2 etalist.s Op eooling,itwadayers fonay thecsolvent Bai c
Chemi stry", bEd%fxﬁ-ﬁ, and the%%&&k@héwammﬁ ddoul bagk. page 315 and

are well known in the art octess he reaction is

preferably phitsroptively, wherecthe rraornthare somhlfemometsnbent, the;spivesbmay Pads f or
several hourgyapdatedCorP bfidd Vabuflth afd M Laich HBNE WorkliPLF BY ablifiion of

10 water. The acid HA may be an organic or inorganic acid, for instance,

hydrochloric, hydrobromic, hydroiodic, sulphuric, nitric, phosphoric, acetic, lactic,

succinic, fumaric, malic, maleic, tartaric, citric, benzoic or methanesulphonic acid.

In process (c), the reaction will take place under standard conditions, for
15 example by reacting the two compounds in an inert solvent under basic conditions
at room temperature for 2 period of up to 12 hours. We have frequently found it
desirable to treat the amine with NaH before reacting with the compound of

formula VI. We prefer that L represents halide. particularly bromide.

20 Process (d) may be performed under conditions analogous to those described
above for process (c).

In process (e), the reduction may be perfomed by treatment with diborane in an
inert solvent e.g. THF. Alternative although less preferred reagents which may be
25 suitable include lithium aluminium hydride and reagents for catalytic hydrogenation
" e.g- H, on Pd/C. Further details of the reaction conditions for use of these
reactions may be obtained by reference to J. March "Advanced Organic Chemistry”
on page 1099, including the references cited therein.

30 In process (f), the reduction reaction may be performed under a number of
conditions, for example those described in J March "Advanced Organic Chemistry”
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reaction tenperature is high enough so that condensation takes pl ace
“readily, but not sufficiently high to deconpose the am di ne forned.
The react i onWOoAT®6158t ur e can vary from room t enper at urRCHEBISHHAI6
250[err] C, although it is preferable to performthe reaction at
tenperatures fromabout 100 [err]C to 200 [err]C W find that o- 5

di chl orobenzene is a particularly suitabBe solvent and it is useful to add
4- di met hyl am no:giri dine as a catalyst. On cooling, two |ayers form

the sol vent Sfafages 1103511040 (ehese includs sataliic, hydragenstiane piceof 4B 9/0RERI ti on of
aqueous basdnetal, ATVAICL RhdHIflsend WIBES. W BIERE A pETofth he llaghibfpy N the
sol vent, the sol venf may be ~evaporated of f under vacuum and the
redction mi Xydrageaptionedt atpropphesidiressove for 34ohowrs inthe prasenge ofiapalladipmbe an
organi c or ijparganic.agid, for instance,. hydr ochl ori c, hydrobrom c,
hydroi odi ¢, sul phuric, hitric, phosphoric, acetic, lactic, succinic.
fumaric, ¥alic, maleic, tartaric, citric. benzoic or nethanesul phonic acid.

I n process (c) eacthi | ). ake. pl.ac der ndard _caonditions, for
15 exanpl e by %é&%f’gﬁﬁs fﬁﬁ’e@%ﬁ bi)ﬁ%%ﬂ%dd% '?rhﬁﬁaﬂq}er%@}%sgéggfeadﬁﬁg?e basi c
condi tions compoahd mithrsotiump bohydritel o sodiyme cyamdbofohydrideourdder spandard Ve have
frequently foungd, it desirable to treat the amine with NaH before
reacting w tS€%8% orpound of formula VI. W prefer that L represents
hal i de, particularly brom de. 20 Process (d) nmay be perfornmed under
condi tions anal ogous to those described above for_process (c).

In proceld (e)l 55 4B, the; AR MEE be prrigrmed Boder canditians anglegoud®®or ane i n
an | ner thed! K8eibed fbovd kr prBbdse (&)t | ve al though less preferred reagents
whi ch may be 25 suitable 1 ncl'ude 1it’hium alum ni um hydri de and reagents
for catal ytic hydrogenation e.g. Herr] on Pd/C Further details of the

reacti on condiéj i t.al by
et ence o SURYE chRlpolinds O bl may be KRAEH W12aiE BE ALLIALLGE

i ngl udi ng t iseityerfaatiemer sawtbieriot protested derivdilive thereof, pithomesor(thgre t he
reductio

Cxampl ¢ Fho SRSlBEERIGaAS ARPSPRAI RS ARYS Ao bRR e coigh it s sorent "

or medium in which the salt is insoluble or in a solvent in which the salt is soluble,

eg water, dioxan. ethanol, tetrahydrofuran or diethyl ether, or a mixture of solvents,
which may be removed in vacuo or by freeze drying. The reaction may be a
metathetical process or it may be carried out on an ion exchange resin.
20
The compounds of formula 1T may be prepared by reduction of a corresponding
compound of formula XIII

. |

v

A :@N"z X111
25 W

wherein U, V, A and W are as defined above.
The reduction reaction may be performed under analogous conditions to those
described above for process (f). '
30
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pages 1103-1104. These include catal ytic hydrogenation, use of Zn, Sn or Fe
metal, AlH err]-AlCl[err], sulphides and others. W prefer to performthe

reaction by woondtyss 0genation at atnospheric pressure for pgrisBigeisss i N t he
presence of a palladium and carbon catalyst. 5 I n processes

(g), (i) and (j), the reduction may be performed by treating the

conpound wi th sodi um borohydri de or sodi_ygn cyanobor ohydri de under standard
condi ti ons. 10 In process (h) the reaction nmay be performed under
condi ti ons analQgeais compounds of formmlaiHsace ehiket laloomerimay e prepased(ls) .

'S Oalt B et Kt Besc - PHiRS CPBO A dPTHe ThErs e,e t’f‘fﬁ one
or more 15  peupaved Eaﬁﬁ:r@fnntcbﬁlp%@m'sﬁﬁfﬂ ﬁh@xe%cshgsmﬂaegfg?stb Q&xdﬁv

carried out in a sol vent medi um i N whi |S|nso ubIe or
in a sol vent apa{ogais FHOGESES étamth desspberhriegve for prosessemicaite (i Fonexampinanol

tetrahydrafu r whi ch may
be rermve |§?33%u@%‘rﬁ %Y(B Fr @ze d‘? |w%g ?hg&@gfaﬁ%ﬁ@ﬁgﬁ A certam
met at het i cal cpmpowls oﬁrformulaﬁ{;mm‘vbahm e@rmw(ﬂimmxmmmgg n. 20

Ime oMU bef by fkin e i ERALE B LR el G40 22011 O

defi ned aboveompound of fofinala INFYCwithy ther misrateddsicyetiyy kérengaer f or med under
anal ogous conditions to those
10 Compounds of formula IV may be prepared by analogous pracesses to those
described for the preparation of compounds of formula II. Compounds of formula
IV may be converted to corresponding compounds of formula II by treatment with
a base. Compounds of formula II may be converted to corresponding compounds
of formula IV by treatment with a protic acid HA, for example one of those listed
15 above. '

. Compounds of formula III are either known or may be prepared by known
methods. For example, compounds of formula III in which L represents thioaiky}
may be prepared by treatment of the corresponding thiamide of formula XIV
20
S

N,

X1y
D

wherein D is as defined above,
with an alkyliodide.

Compounds of formula VII, VIII, IX, X, XI and XII may be prepared by
analogous processes to those described for the preparation of compounds of
formula . Such compounds may be readily prepared from compounds with simpler
substituent groups by conventional methods e.g. formation of an amide (VII, X) by

30 reaction of an amine with a carboxylic acid or activated derivative thereof or
formation of an imine (IX, XI, XII} by reaction of an amine with an aldehyde.



"descri bed above for process (f). 30 WO 97/ 06158
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Certain conmpounds of formula Il are either known or may be prepared by
‘conventional nethods known per se. Other conpounds of formula Il may be

prepared froWRAEMS onpounds with sinpler substituent grouBSTERI¥BoOW ng
anal ogous processes to those described above for processes (c) to (j). For
exanple, 5 by analogy with process (j) above, we find it convenient to
prepare certain conpounds of formulelXllI| in which A represents

CH(- NXY) and X fepresent ogen by reduction of the correspondi ng
i m ne formed byé?ﬁaewcgﬁsfé?n%fﬂav% SOH KLY aregither knpwp oF mpay bgi t h t he

ni trated bi cypbpated By eoventiond] methodsaiRHY 01 Tormula 1V may be prepared
e

by anal ogous processes to those descri for the preparation of
conpounds of formula IL Conpounds of formula |V may be converted to

correspondi ng . t |t a.base.
Conpounds of f gﬁwggﬁﬁpﬁ%&{ E{eg?(l%%\c/dé |rs lt“g%d f‘{)ﬁ’%oﬁ@%?n‘a‘?%se ggﬂfﬁ?&%s of
formul a 1\# bpretectamaminewirtdther reactivegraup dsihi\a protectingsgnolip as descpibed hpse
listed 15 a r allljare elther or may
be prepared %élﬁﬁ%%rd text "Prr?eq?‘%}(;’gls& cﬂ&g% gﬁ?ﬁﬁ?@‘bﬁ%@%‘ﬁh?"’&@ﬂ&%@ 111 in
whi ch L rg_pr @ma;at_ld;m k?hine—rmtmg lgmqps@ﬂm}e\l;\hhaphe Mﬂ%ioﬂemﬁncﬁgie]'g he .
gg:‘)\r/g,s pondi n%ﬂ&@xﬁc?r%q%@kp&ﬁﬁggg _?—butyloxycarbonyl, phenylﬁlrcﬁcl:xr;'carblogylaés toeBI, rég
benzyloxycarbonyl or preferably trifluoroacetate. Deprotection will normally take
10 piace on treatment with aqueous base, acid or by treatment with hydrogen.

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

15 The term "alkyt C1 to 6" includes straight chain. branched, saturated,
unsaturated, aliphatic and cyclic alkyl groups containing 1 to 6 carbon atoms.

The compounds of formula I may exist in tautomeric, enantiomeric or
diasteriomeric forms, all of which are included within the scope of the invention.
20 The various optical isomers may be isolated by separation of a racemic mixture of
the compounds using conventional techniques, e.g. fractional crystallisation, or
HPLC. Alternatively the individual enantiomers may be made by reaction of the
appropriate optically active starting materials under reaction conditions which will
not cause racemisation.
25
Intermediate compounds may also exist in enantiomeric forms and may be used
as purified enantiomers, diastereomers, racemates or mixtures.

The compounds of formula I possess useful pharmacological activity in animals.
30 In particular, they possess useful nitric oxide synthetase inhibiting activity, and are
expected to be useful in the treatment or prophylaxis of human diseases or



25 Conpounds of formula VII, VIII, IX X X and XI| may be

prepared by anal ogous processes to those described for the preparation
of conpounds of formula I. Such conpounds may be readily prepared from
conpounds wi th sinpler substituent groups by conventional nethods eg.
formati on ofwa#7eeste (VII, X) by 30 reaction of an ani nePGHEHPS41896
carboxylic acid or activated derivative thereof or formati on of an
imne (IX, XI, XIl) by reaction of an am ne with an al dehyde.
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Corpounds of¢opditions in whickythe sypthesis qp oyqreynthesis &f mitde o fAMY 2 may be

prepared by ceaiisndlyPase: fordxBRgR, Kiypwha,Reg. i® Gases of cardiac arrebt andd drfokBe
apparent to a persoin skilled in thé art that it may be desirable to 5
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descri bed i ny v N Qb n
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groups wh¥ cspinay ctrd andrhead rinjury),n bypetbaric oxygen «onvalsipusatb toxicitg,dementia eg

t - but yl oxyc Kk .
benzy%loxyga%%*k%!}iﬁ%ég?gﬁdﬁém ggg%%c? gtg élg&]%éaﬁ?%%ﬁ%ah w | |

normal |y t alSydéthapi’s cliorem, Rarkintonisrdisease, Tonrpitels Syntoooee, Fhmtiigion'slsjseasecat nent
wi t h hydrogep. . conpou of. the Jjnvention.and inte di at es
may beyi so?AQ’QH"F?P&‘h‘% H‘&f‘}l-&ﬁr"s’s’rﬂgg‘é??%ﬂs Wﬁ‘r'ﬁ@e W&QH&&?‘& atcgﬁi?%ﬁques.
15 The tvessel disbrdet, sebping disordens; selfgsphedria) idePiesabigiantisty fasdial,

sat ur at ed .unsaturated, aliphatic and %%{r?l I ¢ al kyl groups containing 1
to 6 car bdn affestive disorder, jet-lag, drpressign,or ot ntmsgc@tegﬂrg xist in

taut omeri C, FRERBhINRIAPS{rdree (PMS),HniiehyCind¥Eptit ShdcR! Compbundbf Memtia Br €
i ncluded within the scope of the”invention. 20 The various optical isoners
may be i sol anayrlss be expactad torshew activisy nmthe preventiew apd 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
15 may also show useful immunosuppressive activity, be useful in the treatment or
prophylaxis of inflammation, neurogenic inflammation, reversible obstructive
airways disease including asthma and adult respiratory distress syndrome (ARDS),
in the treatment of gastrointestinal motility disorders. cancer, in the induction of
labour, for reduction of gastric acid secretion and for increasing the contractile
20 force of skeletal muscle.
Compounds of formula 1 are most particularly of interest in the treatment of
neurodegenerative disorders, of migraine or for the prevention and reversal of
tolerance to opiates and diazepines or for the treatment of drug addiction and

especially in the treatment of neurodegenerative disorders.

25
Thus according to a further aspect of the invention we provide a compound of
formula I, or a pharmaceutically acceptable salt thereof, for use as a
pharmaceutical.
30 According to another feature of the invention we provide the use of a

compound of formula |, or a pharmaceutically acceptable salt thereof, in the



"t he conpounds using conventional techniques, e.g. fractional
crystallisation, or HPLC. Alternatively the individual enantioners may
be made by reaction of the appropriate optically active starting
materi al s under reaction conditions which wl]l not cause racem sation.
25 | WO 688 at e conpounds may al so exist in enanti JFEFEPHhs and
may be used as purified enantioners, diastereoners, racenmates or

m Xt ures. The conpounds of fornmula | possess useful

phar macol ogi cal activity in animals. 30-k3% particular, they possess useful
nitric oxide synthetase inhibiti ngoaact ivity, and are expected to be

useful in thaabyiagureaf a gedicapsnt fosthe tsatmentos paephwlaxisof she o
gé{r? %gg/ 018agfgrementioned diseases or conditions. 19.
coﬁdipions in which the synthesis or oversynthesis of nitric oxide forns a
cont 11Ut ory. Pafbre §Qlso AL s ARG b refinfint bP pfdHSRxlor Gk irdfie 87 T €51

and stroke, neurodegenerati ve di sorders 1 ncfFuding nerve degeneration
and/ or nefveaforamamiosed diseases or coralitits svhichc toraprisey pdmirstefiggagl ycem a,

epil epsy, and_in e rnal _wounds (such as 5.spinal .cord and head. . niury),
hyper bari c o&\f&é’ uﬁ%mﬁgf%vﬁsa%%&pgﬂi@ﬂ ,“%Eﬁé‘?{m“éf’ Por'a pg-l'a&ria ggghni | e
denentia, Aladeeptable salt thereof) 3@ aetsohlsbffering frorrodsusesptibie, to such adiseashan s
chorea, Parkinson.s disease, Tourette's Syndrone, Huntington's disease,
Amyot r ophi ¢ YPEIHONSC| er 0si s, Korsakoff's disease. inbecility relating to
a cerebral vessel ‘di sorder, sleeping disorders, schizophrenia,

depression, autjsm seasonal 10 affectjve disorder, jet-lag,, depression or
ot her sydBt ons Fas dhscabave aneytioned therapmutisdudieations, the dasagemadppvsterediwilk et y

and septic SgGfirse! %ﬂ%e%&nf?gelgar‘ggﬂplogfd,tthr RGeS RAnRisEARGE hid tHed Show

activity in the prevehtion an ol erance to oplates and
di azepi nes tweasmentdesinefl. dawevardn genearal, satisfacuiry oésupiniare obtdined ovhenethe

of m graine vascul ar_headaches.  The .compoun f the pr nt
i nventi on 15‘%%%)3&1?1%13 SHOW" U §‘é‘f§ Q%H%ﬂoaéﬁp%’%ﬁ&{% chsotel?‘yl??tn ,f}“%e%%gef ul in
t he treat mern2000rmg (measprapasythexold ffrai)nf | ammati on, neur ogeni c infl ammati on,
reversibls obstructive ai rways di sease including asthma and adul t
r espi rat& y di stress syndrone (ARDS), in the treatnent of

gastroi nt est i nThe binpbbihds of forhole TSand phdriiacedtitallyfcce PRI sah8 théreof,
may be used on their own, or in the form of appropriate medicinal preparations for

enteral or parenteral administration.

20 According to the invention. there is provided a pharmaceutical formulation
including preferably less than 80% and more preferably less than 50% of a
compound of formula I, or a pharmaceutically acceptable salt thereof, in admixture

with a pharmaceutically acceptable diluent or carrier.

25 Examples of diluents and carriers which are suitable will be well known to a
person skilled in the art.

The enzyme nitric oxide synthetase has a number of isoforms and compounds of
formula I, or pharmaceutically acceptable salts thereof, may be screened for nitric

30 oxide synthetase activity by procedures based on those of Bredt and Snyder in Proc.
Natl. Acad. Sci. (1990) 87, 682-685 and Forstermann et. al., Eur. J. Pharm. (1992)



| abour, for reduction of gastric acid secretion and for increasing the
contractile 20 force of skeletal nuscle. Conmpounds of fornula

are nost particularly of interest in the treatnent of

neur odegenerative disorders, of migraine or for the prevention and reversal
of t ol ewd¥sReis® OPi ates and di azepi nes or for the trepéyrgpdsnpdosdr Ug
addi cti on and especially in the treatnent of neurodegenerative

di sorders. 25 Thus according to a further aspect of the invention
we provide a conpound of formul a I, 48" a pharmaceutical ly acceptabl e
salt thereof, for use as a phar maceuti cal . 30 According to
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formula I, or_ a I|phar rr_aceut{)call agcep able salt thereof. in the
VO 97/ 06158 Citrulline which can be separated by cation exchange chromatography and -

PCT/ GB95/ 0183Gantified by scintillation counting. o -18-
manuf acture of a nedi'canent for the treatnent or prophylaxis of the

af orenenti oned di seases or conditions. There is also previded a
net hod of streaf.dpnt or prophylaxis of one of the 5 aforenentioned diseases
or condition conprises adm ni stering a t herapeutically

effecti ve ami@ht oScreercforpeurmabiitricooxidd synthetase acyiiger naceut i cal |y

accept abl e sal tot hereof .. er .suffering fr or scept,i bl e to such
a di E ease Eorzy%ls r?’éﬁstifogi'f"&lﬁ%ﬁf’o&?.ﬂ’ppgﬁmwfe&a%%ghﬂ@ht n?gelfeﬂg?‘a‘geut ic

i ndi cat ijons, lht;ipecdﬂpﬁg!f ﬁ?ﬂerﬂpﬁ@e&m fat (250-275¢} isﬁeﬂfosed follawing'€Oh t he
conpound e oved, t e of a nistratign t he. t r.eat nent

e an T paRssthesin of shrasimal g pacpmiatiny Corebiias of Rippoearapdl SHPSREAT o
conpoundsjgar & mepared %Srﬁfoﬁiingzﬂsa’ﬁfohliﬁfﬁo miY FridHQ WitHasSRBEPEDTAsiee@H. Ny and
2000 g (Meagy $95%%) and conifugation fo7 15 minutes at 20,000 g. Residual L-arginine is

and centifugation fi
removed from the supernatant by chromatography through Dowex AG-50W-X8

e 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 12 test tubes
containing 25 ul L-arginine solution (of concentration 18 uM 'H-L-arginine, 96 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 the buffer at 22 °C. To each
test tube is added 75 ul of complete assay buffer (50 mM HEPES. 1 mM EDTA,

20 15 mM CaCl,, 1 mM DTT, 100 uM NADPH, 10 ug/mi calmodulin, pH 7.4) to
initiate the reaction and the reaction is stopped after 10 minutes by addition of 2 mi
of a termination buffer (20 mM HEPES, 2 mM EDTA. pH 5.5).

Labelled L-citrulline is separated from labelled L-arginine by chromatography
over a Dowex AG-50W-X8 200-400 mesh column. 1 ml of each terminated

25 reaction is added to an individual 1 mi column and the eluant combined with that
from two 1 mi distilled water washes and 16 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/ml of sample above a reagent blank which has an activity

30 of 7,000 dpm/ml A reference standard, N-nitro-L-arginine, which gives 60%



The conpounds of formula I, and pharmaceutically acceptable salts thereof,
may be used on their own. or in the formof appropriate nedicinal
preparations for enteral or parenteral adm nistration. 20

According to_the invention. there is provided a pharmaceutical formulation
i ncludi ng pr QY4613 | ess than 80% and nore preferably | essPGTHGBISOEBAS of a

conpound of fornula I, or a pharnmaceutically acceptable salt thereof. in
adm xture wi th a pharnaceutically acceptable diluent or carrier. 25
Exanpl es of diluents and carriers which-3%e suitable will be well known to
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oxi de synthetase activity by procedures based on those of Bredt and Snyder

in Proc. Nat). Acad. Sci. (1990) 87, 682-685 and Forstermann et. al.,
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mnutes at 20eifdRe GourhiRy gron ih 208 einP Bs cBntaining 35 ml medium kept at 37 °C

and in a humidified atmosphere containing 5% CO..

Nitric oxide synthetase is produced by cells in response to interferon—y (IFNy)
and lipopolysaccharide (LPS). The medium from confluent culture flasks is removed
15 and replaced with 25 ml (per flask) of fresh medium containing 1 zg/ml LPS and 10
units/ml IFNv.  After a period of 17-20 hours in culture, harvesting of cells is
accomplished by scraping the cell sheet from the flask surface into the cuiture
medium. Cells are collected by centrifugation (1000g for 10 minutes) and lysate
prepared by adding to the cell pellet a solution containing 50 mM Tris-HCl (pH 7.5
20 at 20 °C), 10% (viv) glycerol, 0.1% (viv) Triton-X-100, 0.1 uM dithiothreitol and a
cocktail of protease inhibitors comprising leupeptin (2 ug/ml), sova bean trypsin
inhibitor (10 pg/ml), aprotinin (5 zg/ml) & phenylmethylsulphonyl fluoride (50
pg/mi).
For the assay, 25 ul substrate cocktail (50 mM Tris-HCI (pH 7.5 at 20 °C), 400
25 pM NADPH, 20 M flavin adenine dinucleotide. 20 zpM flavin mononucleotide, 4
#M tetrahydrobiopterin, 12 uM L-arginine and 0.025 uCi L-[*H] arginine) is added
to welils of a 96 well filter plate (0.45zM pore size) containing 25 ul of a solution of
test compound in 50 mM Tris-HCl. The reaction is started by adding 50 ui of cell
lysate (prepared as above) and after incubation for 1 hour at room temperature is
30 terminated by addition of 50 ul of an aqueous solution of 3 mM nitroarginine and
21 mM EDTA.



renoved fromthe supernatant by chromatography through Dowex AG 50W X8
sodi um f orm and hydrogen form col ums successively, and further
centrifugation at 1000 g for 30 seconds. 15 For the assay, 25
[err] of the final supernatant is added to each of 12 test tubes

cont ai ni ng 2Ayolegkéiks L-argi ni ne solution (of concentrati onpdfchgsroidel/

"H L-arginine, 96 nM [err]HL-arginine) and either 25 [er] of an assay
buffer (50 mM HEPES, 1 nM EDTA, 1.5 mMMCaC[err], pH7.4) or 25 [err]l
of test compound in the buffer at 22 [ergglC. To each test tube is

added 75 [err]|l of conplete assay buffer (50 mM HEPES. 1 mM EDTA. 20 1.5 nM
CaCl[err] , 1 EnbéiEd L-tisaillineris jagar@iPfipmiigbsliedrl]-grginine usingDowen ApH 7. 4) to

initiate th j d t
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-15- %rﬁc%qu{?on of nitric oxide synthetase at a concentration of 1
[err]M (8 tested in the assay to verify the procedure.

Screen B ( Screen for macrophage nitric oxide synthetase activity
Enzynme is pr , after induction, fromthe cultured nmurine nmacrophage
cel | liye Jmnrm(ahiomﬁeﬁmiﬂmd@@aﬂﬁmélaeﬁw f the Inperial Cancer

h d - | d
““Eagl oo Ned! um EBRER ma¥ bé Kaigied Fomonien dpbiicalos croieiabiis UG s
L- gl ut ami ne gl Bﬁi&uﬁbq;aké‘@mmm b PErdERi ¢ 9 Elggpﬁmde.i Nht. A, SQ0sd err] g/ m

25 [err anphotericrin s are routinely

;ﬁ Lﬁﬁt ?nﬁzsl%ﬁ?- 40434 fl‘r“al&%é:sa(ﬁﬁ@ apwmsfd:is’rm&mmﬁpmbiana@ew FArrC
USA) and cultured ta confluency. Cells can be maintained to passage 35-40
without significant loss of yield of nitric oxide synthetase. When cells reach
confluency, they are resuspended in Dulbecco’s phosphate buffered saline,
centrifuged at 800 rpm for 10 mins, the cell pellet homogenised in ice-cold 50 mM

20 Tris-HCl, 1 mM EDTA, 10% glycerol. 1 mM phenylmethylsulphonytfluoride, 2 uM
leupeptin at pH 4.2. Following centrifugation at 34,000 rpm for 60 mins, the peliet
is solubilised in the homogenisation buffer which also contains 20 mM CHAPS.
After a 30 min incubation on ice, the suspension is centrifuged at 34,000 rpm for 30
mins. The resulting supernatant is stored at -80 °C until use.

25 For the assay, 25 ul of the final supernatant is added to each of 12 test tubes

containing 25 ul L-arginine solution (of concentration 12 M 'H-L-arginine, 64 nM

e, 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 the buffer at 22 °C. To each
test tube was added 25 ul of complete assay buffer (50 mM HEPES, 1 mM EDTA,

30 15 mM CaCl,, 1 mM DTT, 100 uM NADPH, 10 pg/ml calmodulin, 12 yM
tetrahydrobiopterin, pH 7.4) to initiate the reaction and the reaction is stopped
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97/ 061581 -nitro-L-arginine, which gives 70-90% inhibition of nitric oxide synthetase at a

PCT/ GB95/ 018@@centration of 1 uM, is tested in the assay to verify the procedure. - 16-
Labelled L-citrulline is separated from | abel | ed L-arginine usi ng Dowex AG

50W 150 [err]l of a 25% aqueous slurry of Dowex 50W (Na[err] fornm is

dded to th ' | S, &d ' I
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standard to ve
test compound dissolved in 0.9% saline or with saline alone as control. Ata

predetermined time (typically 2-24 hours) after treatment, the animals were
20 sacrificed, the cerebellum removed and the supernatant pfcpared and assayed for
nitric oxide synthetase activity as described in Screen A.

As a further confirmatory test, a fraction of the cerebeliar supernatant was
applied to a 2'-5’-ADP Sepharose column (which binds nitric oxide synthetase) and
subsequently eluted with NADPH. The cluant was tested for nitric oxide synthetase

25 activity following the procedure of Screen A.

Compounds that penetrate the rat brain and inhibit neuronal nitric oxide

synthetase resulted in reduced nitric oxide synthetase activity both in the

supefnatant preparation and in the eluant from the 2’-5-ADP Sepharose column.

30 In the screens for nitric oxide synthetase inhibition activity, compound activity is
expressed as ICg, (the concentration of drug substance which gives 50% enzyme



Screen C - (O Screen for endothelial nitric oxide synthetase

activity Enzyme may be isolated from human unbilical vein

endot helial cells (HUVECs) by a procedure based on that of Pollock et .
al (1991) Proc. Nat. Acad. Sci., 88, 15 10480-10484. HUVECs were purchased
from Cl onet iwe 9flosigs ( San D ego, CA, USA) and cul t ur edPCIGRISIE%GENCY .
Cells can be nmaintained to passage 3540 w t hout significant | oss of
yield of nitric oxide synthetase. Wen cells reach confl uency, they

are resuspended in Dul becco's phosphat e.jguffered sal i ne, centrifuged

at 800 rpmfor 10 mins, the cell pellet honogenised in ice-cold 50 nM 20
Tris-HO , 1 inhibitonin theosssay).y éhovatues fanvtesheampovats ywersuingiadin gstmated i de. 2

[err] M W I ] Y | . 000 rpm for
60 nins. thé‘%ﬁﬁ%‘mxﬂg #gwﬁoﬁu%ﬁﬁldggyoﬁ%hﬁﬁéﬁ %’?%3%3%‘.’ gg??%%ﬁ%hf fer which
al so cont ai rConfjfbuntié that\Rthibited the Ahzyare by &0east 50%natulfogMowereretested t he
suspension is, centrifuged, at 34, 000, rgm f.or 3q rgqr_l& The éesul ting
super nat ant Y08 JRSF 2P atgconcentTations, §9 thay ap 1Cosould ICEc ssay, 25
[err]] ofsthe final supernatant is added to each of 12 test tubes
containing 25 Jerr]l L-arginine solution (of concentration 12 [err]M

[err] H L-ar gi reeguA ahpve (a scresn TPriactivity gesinsidhe nevropakisfprm oI mBFic 1| of an
assay bUffe'bxfdﬁQyﬁH%tﬁlnﬁg,Eﬁeo& b Example 1%%&8& il Eﬂr’]les@fﬂaﬁ-lﬁ) or 25

[err]l of test conp in the buffer at” 22 [err[C. To_€ac test tube
was added 2%M dndigating that diis lexpestagstoshowurseiy thesapensic petivity, In SemerpBA 30

1.5 mM Cadl I : : pn, 12
[err] M gtdr gﬁ%ér 0 '.Qg%{ g‘?‘% Eg%—xf'g’mj.% to |l r};%% %ﬁéﬂﬁtﬂgrhggg{)@ﬁyggd t he
react i onlQ s nitrio pgidd synthetase) the comp@nd of(Bxasmple 1 gave IC,, values more than 10

PCT/ GB95/ 01

. . . . L5 17-
after 10 ni %g”%ﬁﬁaafa"é’ﬁ“ﬁ%dn‘“&“?“r# ingicating that, it shaws degirable seleciyithng LEpES, 2
15\ EDTA, pH 5.5). Labelled L-citrulline is separated from
~abell ed L- LNi b h t AG H50W X8 ,200- 400
Trash colum. JTH CarPRngh of EFARRAIGT £ 106 P T phe SR e ARl R v el
4 m col umSamken A endhisa iveCiDyvanesd ofiléss thdinl0 uM. THusQfededdmipoihddiret i | | ed

wat er es, and 16 m%{;‘ sciﬁ)illatio,n cocktail. The-L- citrulline is
then quahti PISR&xBSFied-ioshow useful therangutic agavity. In a typical experinent,
basal activity is increased by 5,000 dpmiml of sanple above a reagent

bl ank which h an activity of_ 1500 dpnmim A reference standard, 10
N-nitro-L-ar g?ﬁﬁ‘ﬁ%“,“"ﬂh Pf‘,f?’é‘l“‘f‘eg a‘?@@%%‘}cﬁm‘%‘?'l’ F‘Eﬁ"rPB‘F’&'rﬁaftﬁ thergoh, have
synthet ase gie &ivantage that they are less toxic, more efficacious, more selective. are longer
acting, have a broader range of activity, are more potent, produce fewer side
20 effects, are more easily absorbed, or have other useful pharmacological properties

than compounds previously known and used in the therapeutic fields mentioned
above.

Compounds of formula 1, and pharmaceutically acceptable salts thereof, may
25 also have the advantage that they are more selective for the neuronal isoform of
S nitric oxide synthetase enzyme and are therefore expected to show useful
== therapeutic activity with a reduced side-effect profile associated with inhibition of
the other isoforms.

30 The invention is illustrated by the following examples:
Example 1



‘concentration of 1 [err]M is tested in the assay to verify the procedure.
Conmpounds nmay al so be tested in an ex-vivo assay to determ ne the extent of

‘brain penetration. 15 Screen D (D) Ex vivo assay for neuronal
nitric oxide ase activity Mal e Sprague- Dawl e%t.lr
(250-2759) \M‘:\‘%‘%’g&d I ntravenously at 10nmg/ kg with tes ’@%én’;%’%"ﬁ%d

di ssolved in 0.9% saline or with saline alone as control. At a
predetermned tine (typically 2-24 hourségafter treatnment, the animals were
1d°t he supernatant prepared and

| 163,989, bl BR1oABS ok Bckeighe ScT een A
[ TIRTOry Uest, a s Ol 0 [ BT € nat ant
was app{aleHNitro-2-irdangne ADP Sephar ose col unm (which binds nitric oxide
synt het ase) t Al AR t est ed
for nitric oxi ecog!fr?tuﬁg?%gg gg%%?ﬂ#t@gﬁhgﬁlogw ngc ’hs(ac;;%?fgg?gﬁpgs%%%ébreen
A C8%pounds that penetrate the rat brain and inhibit neuronal
ni tsic oxide n& egasg r | t.ed, i.n reduced nitric oxide synthetase
activity Botgp)r%ﬁm s= plIC %@Eﬁ@ﬂiﬂgﬁ%aration and in the eluant fromthe

2' -5' - ADP Sep!Nitroeindanone{1.48 g368.36 mmél), beiRylamiree(ds40f Ml, 418t hino])Pxdedie
synt het ase inhi b&l on acgl Vi té/, conpouynd acti vi t]ZS I S eXﬁl’ essed as
| err] (the2@dAiafmind Ameecular sieves (20 mhe LI (Db s MG LD ik
WO 97/ 06158 were introduced into a flask and cooled to 0 °C. Sodjum cyanoborohydride E;3..05 2
PCT/ GB95/ 01896 - 18-

i nhi bi tion i #6.7mmal sy then Ededrmortionwisssovesa 3-gnute pefiodndbewmicaire wat i al | y
Sol ut  ondlor e REMIE, Ad ol Bt deoplontrar kPR, baddee
| east 50% at wa9nfade bhsit with2N da©i end extractedswithy ether €3 30 50 o). Hiee
congent ot Ol Bl b bl SRANAEE HEA BT Pihesiom e e, "
oxi de synt hetaentrated) @and ehroonmographdaxavep siicd gbie(3%hnthumoithetliylener ] of | ess
than 10 chloride) to yield S-nitro-2-(phenylmethylaminoindane: (118 g, 53%); M.S.
15 (M+H)*= 269. '

() 2-(5-Nitroindanyl)-N-{ phenvimethvl)trifluoroacetamide

To a stirred solution of 5-nitro-2-(phenylmethyl)aminoindane (1.18 g, 4.40 mmol)

and triethylamine (0.61 ml, 4.40 mmol) in methylene chioride (50 ml) was added

D remd

triflucroacetic anhydride (0.63 ml, 4.40 mmol) dropwise. After stirring for 1 minute,
20 the solvent was dumped into water and extracted with methylene chloride (3 X 20
ml). The combined extracts were washed with water, dried over magnesium sulfate,
and filtered through a short plug of silica gel (20% ethyl acetate/hexane) to yield 2-
{S-nitroindanyl)-N-(phenylmethyl)trifluoroacetamide: (1.17g, 73%); M.S. (M+H)*=
365.
25 (d} 2-(5-Aminoindanvi)-N-(phenvimethvltrifluoroacetamide
To a stirred solution of 2-(5-nitroindanyl)-N-(phenylmethyl)trifluoroacetamide (1.17
g 3.21 mmol) in THF/MeOH (100 ml, 1:1) was added a catalytic amount of 10%
Pd/C. The mixture was hydrogenated at 50 psi for 1 br, filtered through celite, and
concentrated to give 2-(5-aminoindanyl)-N-(phenylmethyl)triflucroacetamide which
30 was homogeneous by TLC and used immediately in step (f).

{e)_S-methyl-2-thiophenethiocarboximide hydroiodide



[err]Mindicating that it is expected to show useful therapeutic activity.

In Screens B and C (the screens for activity against the macrophage
and endot helial isofornms of 10 nitric oxide synthetase) the conmpound of
Exanple 1 gave I (Jerr] values nore than 10 times that obtained in

Screen A i ndiwaméigsesst hat it shows desirable selectivity. pericnospisde€
conpounds of Exanples 2-9, 10(a)-(f), 11-13 and 19-24 were also tested in
Screen A and al so gave I(err] values of less than 10 [err]M Thus these
conpounds are 15 al so expected to show.pgeful therapeutic activity.
Compounds of fornula |, and pharmaceutically acceptable salts thereof, have

the advant agé %akation; ofed thionhenecazhorthigamid yhsidge dzhemicad) (1hdrg) isel ect i ve.
are longer ,cetq %Cfd%rﬂg ; \Heatkd Wit RAEmEARHE l(i).’f 4:;\%30 eé?/h%%( E%Ugr%{ipot ent

produce fewer si ects, are nore easl her
usef ul phar neesultingiycldw soligs averé eaflected bytﬂimmpmamwd&tlpawmfd@wﬁﬁﬂ wn and

used in the } a lc f§ ounds of
fornula I, #S‘F ﬂg‘fﬁhe@b’{ eﬁﬁéﬁ%@ﬁﬂﬂﬁ? éh’gaq'%al“l’f'éf%‘fm‘dﬁﬂd’?\‘?d so have
t he advanSagm.Ijmﬂ"c(uu) are nore selective for the neuronal isoform of
nitric oxide he se enz an are therefore expected toshow useful

t her apeutic

i nhi bi tion ofy 1 tfth)f(IT- fﬁ'xmh&ﬁa e
il lustrated b?/ atsﬁeu f ol ovvrdsn exa Q’P’ (phﬁ?lmeﬂ;y%ﬁiﬂudfay&%ﬁg tlsog, 3\,%
97/ 06158 mmol) in lsopropanol ?6 ml)/D (0 5 ml) was added S-methyl-2-

PCT/ GB95/ 01

N-((2- (Phengﬁ?l n&hﬁn‘f?lgﬁrar r?o mxd ry dgono?rjie £0'8¥ B %%%ﬂ%’la?ﬁ‘éﬂ%“&%ﬁ?ﬁ%”{ﬁ%xar ate
(a) 5- N @Po-for 14 dasdihged w1th Iﬂﬁnha\ot‘,c&mm 2DSNpOHp@ 1) and Hearednetiodd of
Heusler, Sc %? Us% Bﬁ{e mn&l}rg%aa)s d%niped into water and extracted with ethyl acetate ( 3

X 30 ml). The combined extracts were washed with water, dried over magnesium

sulfate, filtered, and chromatographed over silica gel (20% methanol/methylene
chloride) to give the titled compound as the free base. Treatment with IPA/oxalic

15 acid yielded N-((2-(phenylmethyl)amino)indan-5-yl)-2-thiophenecarboximidamide
dioxalate as a white solid: (0.47 g, 30%); m.p. 130-135 °C.

Example 2

N-((2-(Phenylmethvl)amino)-1.2.3.4-tetrahydronaphth-7-y1)-2-
20 thiophenecarboximidamide
a) 7-Nitro-3,4-dihydro-2 -napht eone
This compound was prepared following the method of J. Med. Chem. (1989) 32,
2128. o
b) 7-Nitro-2-({phenvimethyl}amino}- = ronaphthale
25 7-Nitro-3,4-dihydro-2(1H)-naphthaleneone (1.50 g, 7.85 mmol), benzylamine (4.30
ml, 39.3 mmol), acetic acid (8.0 ml), 4 A molecular sieves (20 ml), THF (15 mi),
e and MeOH (15 ml) were introduced into a flask and cooled to 0 °C. Sodium
' cyanoborohydride (0.99 g, 15.7 mmol) was then added portionwise over a S-minute
period. The mixture was stirred for 14 hr, filtered through celite, and concentrated
30 to a syrup. The mixture was made basic with 2N NaOH and extracted with ether
(3 X 50 mi). The combined extracts were washed with water, dried over magnesium

Y



-33. 5 . (b)- 5-Ntro-2-(phenyl net hyl)am noi ndane 5-Ni tro-2-indanone
(1.48 g, 8.36 mml), benzylamne (4.40 m, 41.8 mol ), acetic aci d
(15.-0 mM), 4 A nolecular sieves (20 M), THF (15 m), and MeOH (15 m)
“were introduced into a flask and cooled to O [err] C Sodi um cyanobor ohydri de
(1.05 g, wWOIB0§58nol ) was then added portionw se over a BEEHEBI§OBer od.
The m xture was 10 stirred for 14 hr, filtered through celite, and
concentrated to a syrup. The m xture was nmade basic with 2N NaCH and
extracted with et her (3 X 50 m). The -21- conbi ned extracts were washed

i th water, ' | fate, fil d,_ .. trated and
ohr omat ogr apHUtHtfEiFras, PP iaied s, e TR PR AYFr offica gef O%Bni or | de) ©o
{:vﬁlH?[ gr p i tr Qrfglga(nbﬂﬂﬂtﬂyl&& keylokiag) ﬂphadam%u&i(é;ﬁxegylmia%}axﬂiﬁa)-llﬁa,

2- (5-Ni t r oi nmﬂmﬂﬂlﬂﬁg@ﬁw “kRdR g 91 %t M@r@éﬂfﬁ)amzfé To a stirred
sol ution of @. Q- (1S At A - hQe A1

and triethyl ) was

added S tTofa &!m’mﬁom dnwaé(m@nﬁ@eﬁwl)amm-lsﬁﬁaﬁ | dr OpWI se. After
f d
it oty el dkhbpaRlend CEYPE14S il Sl WS auniied 17 5, PB%RRENEC PO

with water, met!wtbm\mmmhg(ﬁﬁsnl}umsadid&dtmﬂuoroacetamhhydmde(hﬂﬁ by 40h a short

pl ug -of S|I|ca 20% e .acet / hexan t leld 2- .

(5- ni t roi ndaf¥t ‘ﬁfwﬁw& &’l’ﬁ g‘a?& %H?Y%‘éwaffz%d gy Watels,
(MrH) += aﬁﬁ&nra%&d with methylcne chlonde S3 X 20 ml). The combmed extracts were

2- (5- Amin lgl ndanyl )-.N-(pheny| met hyl )trifl uoroacet ani de To a stirred

sol ut i on 18; washed rvmhrwm& W)Q"RF mm;*%‘slfm)w.ffltw gueughaishert piug 7

g, 3.21 Mol )f dikeal; /26399%}( Qe tic anount of 10%
Pd/ C. The mxturgé\?\gs gﬂgﬁenéﬁg/hehn%tmll@ fmﬂﬁ’oqghf%:%tered t hr ough

celite, and tetrahydrpaephthy)) (pl@pxglmeéhyl)tnﬂuoroacctamxdc (2 55 ,90%); M.S.

2- (5-am noi n@qq;ﬂ)) (?ohenyl met hyl )trifl uoroacetam de which 30 was

honbgeneous C and used imedi ately in step (). (e)
4 T ) henvimethvl ytri

S- et hyl - 2- t {8} (¥ 06158
- 20- A

PCT/ GBYS/-a1 "

sol ution Igf 839 stxrr e’"r?leuélgp bocg%tqmdté?n(bé‘s(dl\’g"%?yd(ﬁ%nélp&hﬂ cal) (11.1 g) in
acetone (60 @lknylamhyﬂ)eﬂﬂmﬂometdm:de@ﬁ&gmf&nﬁﬂ@) MTHFME@IH 6100rml. 411)22
Lerr1C tN® wos padehSPShbBItSLR 9 P Wil miRin 555 Sibjetidkd 2750 O™

psi for 1 hr, filtered through celite, and concentrated to give 2-(7-amino-(1,2,3.4-

NIt

tetrahydronaphthyl))-N-(phenyimethyl)trifluoroacetamide which was homogeneous
20 by TLC and used immediately in the next step.

thiophenecarboximidamide
To a solution of 2-(7-amino-(1,2,3,4-tetrahydronaphthyi))-N-

(phenylmethyl)trifluoroacetamide (2.11 g, 6.07 mmol) in isopropanol (10 ml) was
25 added S-methyl-2-thiophenethiocarboximide hydroiodide (1.72 g, 6.07 mmol). The
mixture was stirred for 14 hr, diluted with methanol (6 ml) and 2 N NaOH (6 ml)
and heated to 50 °C for 0.5 hr. The mixture was dumped into water and extracted
with ethyl acetate ( 3 X 30 ml). The combined extracts were washed with water,
dried over magnesium sulfate, filtered, and concentrated to a solid which was

30 recrystallized (methylene chloride/hexane) to yield N-((2-(phenylmethyl)amino)-



and dried to provide 18.45 g of S-nethyl-2-thiophenethi ocarboxm de

hydr oi odi de, 5 mp.195 [err]C (dec). ()

N-(2- (Phenyl met hyl ) ami no) i ndan- 5-yl ) 2-t hi ophenecar boxi m dami de di oxal ate

To a solution of 2-(5-am noi ndanyl)-N-(phenylmethyl)trifluoroacetamde (1.0
g, 3.0 wOBPaIss n i sopropanol (6 m)/DVF (0.5 ) was BEI@RISGIRR: hy| - 2-
t hi ophenet hi ocar boxi m de hydroiodide (0.85 g, 3.0 mmol). The m xture was
stirred 10 for 14 hr, diluted with methanol (6 nm) and 2 N NaCOH (6 nl)
and heated to 50 C for 0.5 hr. The-22i-xture was dunped into water and
extracted with eth acet a X 30 . m conbi ned extracts were
washed with %?vérte yﬁwaaf@r; “FkgthigphgRecarboxitmy afra @ as  white salid: Gse

chr omat ogr a 1301p¢c.0el  (20% net hanol / net hyl ene chloride) to
give the titl %ound as the free base. Treatnment with | PA/oxalic 15
acid ylelded '

N-((2-( phenw& am no) i ndan-5-yl)-2-thi ophenecar boxi m dam de

di oxal ate a e solid: (0.47 g, 30%9; mp. 130-135 [err]C. -

Exanple 2 N- 2-Ammo - 34-tetr ronaphth-7-yl}-2-thiophenecarboximidamide dioxalate

N- ((2- (Pheny, -yl)-2- 20

t hi ophenecarig 1H) - napht hal eneone

;2 |2 g conpouna'-mm&ameqwolgl nah ﬂﬁndl)]&nﬁ‘ﬁéﬂiﬂd a@é:a:b (6\05Ckm1, PBSmMOHI89) 32,

7-Nitro-2-( eﬁﬁ%wﬁﬁ Ayel).thiaglesular sieves (20 mBn THEFS1A R #ar MeOH1S mi)
7-Nitro-3, 4%:@%&6&&&&@:0 R3RRK BAd e & 61C5@oéiu% ndBBbiydride {890 gm ne

(4. 30 ), acetic acid (8.0 m), nol ecul ar sieves (20
m), THF1Q 1515n‘4 lpmol) was tm afjed-portignwisg omraeﬁmwmgma@@ iIike gnixture ¥8% and
cooled to O ] y, fiRk) was

t hen added gﬁ?g%wl ?gC%tégéd thr%u% &ﬂ&b%é’@yﬂehgﬁeg% a%t!.grr?\ )J:tJP-huerI(g,l was stirred
-for 14 hr, th@b@h@g%d@l@ﬁwdmﬁaﬁo@&mﬁtmme{a X360 mlp Ehesyrup. The

e s CRhAaatd: b TR HEREt e i M g,

V\D 97/ 06158 and concentrated to yield an o:I The compound was isolated as the hydrochloride
PCT/ GBQS 189

sul fate. 11 (s JSB3AEROT A L RPN e (B (36
met hanol / metrpl meo&nl oride) to yield

7-nitro-2-( )

To a stirred solution of 7-nitro-2-amino-1,2.3,4-tetrahydronaphthalene
hydrochloride (1.00 g, 4.39 mmol) and triethylamine (1.22 mi, 8.77 mmol) in

20 methylene chloride (50 mil) was added trifluoroacetic anhydride (0.62 mi, 4.39
mmotl) dropwise. After stirring for 1 minute, the solvent was dumped into water
and extracted with methylene chloride (3 X 20 ml). The combined extracts were
washed with water, dried over magnesium sulfate, and filtered through a short plug
of silica gel (20% ethy! acetate/hexane) to yield 2-(7-nitro-(1,2,3,4-

25 tetrahydronaphthyl))-N-triflugroacetamide: (0.78 g, 62%); M.S. (M+H)*= 289

- {e) 2-(7-Amino-(1,2,3.4-tetrahvdronaphthyl))-N-trifluoroacetamide

- To a stirred solution of 2-(7-nitro-(1,2,3,4-tetrahydronaphthyl))-N-trifluoroacetamide
(0.76 g, 221 mmol) in THE/MeOH (100 ml, 1:1) was added a catalytic amount of
10% Pd/C. The mixture was hydrogenated at 50 psi for 1 hr, filtered through celite,

30 and concentrated to give 2-(7-amino-(1,2,3,4-tetrahydronaphthyl))-N-



“tetrahydronapht hal ene: (2.10 g, 95%; MS. (MtH)[err]= 283. (c)

2-(7-Nitro-(1, 2, 3,4-tetrahydronapht hyl))-N(phenyl methyl)trifl uoroacetam de

5 To a stirred solution of 7-nitro-2-((phenynethyl)amno)-1, 2, 3, 4-

“tetrahydr onaQ\t’n hal ene (2.10 ¢g,7.45 mol) and triethylamine (1.07 m, 7.
X8 Bene chloride (50 nl) was added trifl uor Byso1895

mml) in
anhydride (1.05 m, 7.45 nmol ) dropwi se. After stirring for 1 mnute,
t he sol vent was dunped i nto water and extracted with nethyl ene

chloride (3 X 20 m). The comnbined extracds were 10 washed with water

i1 ca gol ( 2OBPORGTAIIS SR AREOROSHs ol L 6d APty BhmBatbl in the”

t et rahydronamgxhyéa)cho;N- ( phenyl met hyl )trifl uoroacetam de: (2.55 g,90%; MS.

(ZNEFI;),[A\GH]_( 379. ‘ ‘ _ C L t g
m no- A e P = Rideacet ani de

15 To a stirgipsl &loﬂ{,dé)n of 2 (7 n|tro(1 2 34tetrahydronaphthy|)) N-

(phenyl met hylJTri11uor oacet am de (2.55 75 mml; in THF/ MeOH (100 m .

$as ma@glwuan ofit 2(%amino temhmmhyl YiN¢riflnorpacasamisie
h dro enat ed 5 I |4 te, and
ydrog @Egoggw%?&yxeﬁ%irﬁ ﬁéogrgagi’}gz,l é’?%{:ﬁ)e wall ABEP Y Hediftld-

concentrat ed

t et r ahydr onaphiophénethiNcgrbodmidenkydigibdide i(0.7% gy 23t etronl).d Themisturevwas stirred

TS Frany e R o e BT LAy DRI e 6 2

t hi ophenecar lfox 0:5i ltarTigemixture was darmpeti Uktoowatef and extracted with ethyl acetate ( 3

ool ol i% 3pii The eg%mﬁE%Pr?és Yehd Whined it pter, driccL QST SRAGRBHIRL0 )
vas 25 addeduGiuka cobbABY O HBaBhF R ARA Gl 96 (172 G 607

mml ). The - m xture was stirred diluted with nethanol (6 nl)
and 2 N NaOH rpethapgl/methylengnehloride) etp Yieldsm ?‘bWhFEW%rCOOVBSth thee mi xture
was dunped | ’&@rdf‘@éxﬁ{m&’é“&nexﬁ s(ﬁf%rﬂﬂ‘m 1,2,3 &éﬁh?&x’&)(&;gﬁ .8 (3 X 30 m).

The conbi ned extracts were wa over nmagnesi um

sul fate, fil ttmommmmmummmmmdmmav 8h32%): wésc 3Q10PGcrystal li zed
(et hyl eng%chl ori de/ hexane) to yield N ((2-(phenyl nethyl)am no) -

WD 97/ 061

PCT/ GB95/ 018 Example 4 - 22-
1,2,3,4-tetr ; ' | 1T ' . ' solid:
(0.66 g, % x%fétte

-1

a) 7-Nitro-1-amino-1.2.3 4-tetrahydronaphthalene
7-Nitro-1-amino-1,2,3,4-tetrahydronaphthalene was made as for 7-Nitro-Z-amino-
20 1,2,3,4-tetrahydronaphthalene. The compound was isolated as the hydrochloride sait
: (030 g, 12%); m.p. >300°C.
(b} 1-(7-Nitro-(1,2.3 4-tetrahvdronaphthvi})-N-trifluoroacetamide
1-(7-Nitro-(1,2,3,4-tetrahydronaphthyl))-N-trifluoroacetamide was made as for 2-(7-
nitro-(1,2,3,4-tetrahydronaphthyl))-N-trifluoroacetamide: (0.35 g, 95%); M.S.
25 (M+H)*=
¢) 1-(7-Amino-(1.2,3.4-tetrahvdronaphthv]}}-N-trifluoroacetamide
1-(7-Amino-(1,2,3,4-tetrahydronaphthyl}))-N-trifluoroacetamide was made as for 2-
(7-amino-(1,2,3,4-tetrahydmnaphthyl))-N-triﬂuoroacctamide and used immediately
in the next reaction.
30

dioxalate



Example 3 5

N-((2-Am no)-1. 2. 3. 4-tetrahydronapht h-7-yl ) - 2-t hi ophenecar boxi m dam de

di oxal at e (a) 7-Nitro-2-amno-1.2.3.4-tetrahydronapht hal ene

hydr ochl ori de 7-Nitro-1-tetralone (1.50 g, 7.85 mml), anmonium
acetate (6. GRostws1s88. 5 nmmol ), acetic acid (8.0 m), Zcx/GReseIssé ar
sieves (20 M), THF (15 m) and MeOH (15 m) were introduced into a
flask and cooled to O C. Sodi um cyanoborohydride (0.99 g, 10 15.7 mml) was
t hen added portionw se over a 5-mnute pgriod. The m xture was stirred
for 1 hr, filtered through celite, and concentrated to a syrup. The m xture
was made badN-{(InAming)N, 2B EGe¢trabydronaphlie 7 el)-2athiophenecarboimidamiiiendipxaiare e

il Tored, - e e Bl o N anatd o Pl B YD 200 S s | 2o At ed

as the hydr Qﬁfﬁbﬁéﬁd&ﬁrbbﬁm:&ﬁiﬁﬂe dihydrobromide except that it was isolated as the

7-nitro-2-anj,no- tetrahydronapht hal ene hydrochloride: (1.00 g, 56%;
mp. >300 [gqu]a@te salt' %8 Qj@%% (}% 8
(1.2.3.4-getrahydronaphthyl))- N—trlfluoroacetamde Toastlrred

solution of 7-nitro-2-amno-1, 2, 3, 4-tetrahydronapht hal ene
hydrochlorimg 439 mml) andtrlethylamne(l 22 M, & 77 mol) in
20 et hyl epg c‘u Yola 2fikd C anhydrlde (0.62
m, 4.39 D nute. the solvent was
dunped i nt o{& et h nethyl ene chloride (3 X 20 m).

The, corbi nege ?anvfoé%da?fﬁ S Bery, 6 Sl BRE

acet ath e{j Hex anxhd)(gﬂ anly feilosied %blﬁrbomsﬂum :mta:a (31.84 g26i117 mol). The mixture was
tetra ronapnht N-tri or oacet am de: M+H err|=
bgo. " O aHowe td bt 58 oo KRRt SR ST A ARDHRAL Kby ek GURBEALL ol e

To a stirr ednﬁﬁicHEO%”'NﬁOH (500 mi total), The mixture was extracted with ether (3 X 200

2-(7-nitro- 4-t et ahydrona hthy trifluoroacetam de (0.76 g,
"2.21 mol) %H) mi/ MNSY Siracts wey v%%* @L b gvater, drigd PYeTmasRssim of
10% Pd/ C Theuifazes,tﬁlf@ea;mdmsddeamattsanm whiclh Sas torvedtetiic td | t ered t hrough

_.cellte cong ntrat dto i ve 7-am no-

*2 30a- et fgride, i, R sryspilization fro isOpropgeJimeshansd afforded S-nitro-2-
F’CT / GB95/ 0188fnoindane hydrochloride: (14.58 g, 60%% . >300 °C - 23-
trifluoroacetande whi Ch was honbgeneous C and used i mredi at el y in the

next reacti && z-(§-N1t;mgdanvIhN-mﬂuomacetqude
To a stirred solution of 5-nitro-2:aminoindane hydrochloride (1.00 g, 5.89 mmol)
and triethylamine (0.82ml, 5.89 mmol) in methylene chioride (50 ml) was added
20 trifluoroacetic anhydride (0.83 ml, 5.89 mmol) dropwise. After stirring for 1 minute,

the solvent was dumped into water and extracted with methylene chloride (3 X 20
ml). The combined extracts were washed with water, dried over magnesium sulfate,
and filtered through a short plug of silica gel (20% cthyl acetate/hexane) to yield 2-
(5-nitroindanyl)-N-trifluoroacetamide: (1.51 g, 93%); m.p. 153-154 °C.

---- 25 (c) 2-(5S-Aminoindanvl)-N-trifluoroacetamide '

To a stirred solution of 2-(5-nitroindanyl)-N-triflucroacetamide (0.58 g, 2.25 mmol)

in THF/MeOH (100 ml, 1:1) was added a catalytic amount of 10% Pd/C. The

mixture was hydrogenated at 50 psi for 1 hr, filtered through celite, and

concentrated to give 2-(5-aminoindanyl)-N-trifluoroacetamide which was

30 homogeneous by TLC and used immediately in the next step.




« (d) N-((2-Amno)-1.2.3.4-tetrahydronapht h-7-yl)2-thi ophenecar boxi m dam de
di hydrobromde 5 To a sol ution of

2-(7-amno- (1,2, 3, 4-tetrahydronaphthyl))-N-trifl uoroacetam' de (0.70 g,
"2.71 mol ) in |sopropanol (10 mM) was added S-nethyl -

t hi ophenet hi WeHH8¥R i de hydr oi odi de (0.77 g, 271 rrrml) THETFBHA6 a5

stirred for 14 hr, diluted with nmethanol (6 mM) and 2 N NaOH (6 nl)
and heated to 50 C for 0.5 hr. The m xture was dunped into water and
extracted with et hyI acetate ( 3 10 X 325-n1) The conbi ned extracts were
washed wi th water [ ver, sulfate, filtered,

concent r at e®® éﬁﬂl"l@ﬁ?&g&t( %‘g‘ -trgf;qqrg%(:e{azwd%( 52 8 2oL et hyl ene

chloride) t%dﬁr@ﬂ;ﬁom ﬁﬂj/DMF (11 wﬁ@m&atsﬂ:eﬁ@:-m&ophene:ﬂbME&m de
salt: N-((2-am no)- tetrahi/dr onapht h-7-yl') -

t hi’ophenec atiyesi G% é‘bg ohhQEixtprs was fé‘"@zﬁ%’ 14 hecdibyadwithy 1] C 15

Exanpl e 4 0
N-((1- Am no) - Tthanol (2 I{ﬂgfﬁgﬁ\,%}?r?a%# Fln])]an? heatedktl?ggh(é:gg%ggbhngﬁﬁedam de

di oxal at 65 mixture way dnimped into avatercand, mwdtvmh eﬂhylolacsmplﬁﬁwwrml) The

7-Ni t 1-

TN 01 Pt SBURE A, 898 0 RO 88, e

IE ol) aa e?7ail andechihyrmisitogizpbed fleer?sﬁica gel (2!)‘%;1 (xﬁ:xml oymeﬂ}iyﬁé)xl B utﬁqmde}a{a?w r] C
| et rahydr.ona v uoy, 0a

27N t 1 o (e Sud sbmpping S o8 HeST oG R eateehs pith SPABioRTaoites Note as

Egr 3% (7- o5 (%Z-amiﬂd)ifngaﬁ quﬂrﬁth%ﬁlﬁhéoﬁ%xﬂﬁai)iﬁﬁdmbﬁlat% el %wmceomﬂ de:

1- (7- A?n’ Hd- (Eisﬁ%éa m-pefecafl, & onapht hyl )) - N-tri f1 uor oacet ani de

1-(7-Am no- (1, 2, 3,4-tetrahydronaphthyl))-N-trifluoroacetam de was nade as

for 2- 7-am no- (1, 2, 3, 4-tetrahydronaphthyl))-N-trifl uoroacetam de and
used i Mmedi é!ﬂlﬂ_c in the next reaction. 30 (d)

N-( (1 - Ami no)a, 2

di oxal at e
PCT/ GB95/ 01 glit¢drobromide - 24-
N ((1- Amjgio)a 2ol £ L ARYALARARN A Wosiblh@Phemecar boxi m dari de

To S-nitro-2-aminoindane hydrochloride (3.00 g, 14.00 mmol) in DMF (60 ml) was
added triethylamine (4.07 ml, 29.40 mmol) followed by benzyl bromide (1.74 mi,
14.68 mmol). The mixture was warmed to room temperature, stirred for 1 hr,
dumped into water (200 ml), and extracted with ethyl acetate (3 X 50 ml). The
20 combined extracts were washed with water, dried over magnesium suifate, filtered
through a small plug of silica gel and reduced to a syrup. The sub-titled compound
was isolated as the hydrochloride sait: (2.29 g, 54%); m.p. dec 266 °C.
{b) 5-Nitro-2-{methyl){phenvimethvl)aminoindane hvdrochloride
To S-nitro-2-(phenylmethyl)aminoindane hydrochloride (2.29 g, 7.52 mmol) in DMF
25 (100 ml) was added potassium carbonate (2.60 g, 18.80 mmol) followed by methyl
iodide (0.47 ml, 7.52 mmol). The mixture was warmed to room temperature,
stirred for 16 hr, dumped into water (400 ml), and extracted with ethyl acetate (3
X 100 ml). The combined extracts were washed with water, dried over magnesium
sulfate, filtered through a small plug of silica gel and reduced to a syrup. The titled
30 compound was isolated as the hydrochloride salt: (1.08 g. 45%); m.p. dec 280 °C.

{c) $-Amino-2-(methyl)(phenvimethyllaminoindane dihvdrochioride



was nmade as for N-((2-amno)-1, 2,3, 4-tetrahydronaphth-7-yl)-2-
t hi ophenecar boxi m dam de di hydrobrom de except that it was isolated as the

di oxal ate salt: (0.18 g, 33%; dec >155 [err]C. 5 Exampl e 5
N- ((2- Ami no) i ndan-5-yl)-2-thi ophenecar boxi m dam de di oxal ate (a)
5-Ni tro- 2- anwoaipsase hydrochl ori de To 2-am noi ndane PQTIGBasHIRI de

(19.11 g 0.112 nol) at O [err]C was added sulfuric 10 acid (60 nm)

foll owed by potassiumnitrate (11.84 g, 0.117 nol). The m xture was
allowed to warmto roomtenperature, stigg.ed for an additional 2 hr, then
dunped onto ice/50% NaCOH (500 ml total). The m xture was extracted
wi th ether (ToX5-2dto-2-(methyl}jphenyimethyl)aminoindane bydroctiorideg08 g@ﬁ?edmml)t h

o1 | i ch wel® o FER P Wiy e addb AlcSpondsr (G 8E, TRE SR BB RHGE, 0"

from i sopr opfordl mtdqﬁnefed&hfmfgﬂedht&andfcbﬂce&trated TlﬁrﬁoﬁmmtkMWas

hyd hl d 14. 58 300
2! (5N t 1 of reEHRARpE Mt 2 NeOFLARdCirariss Wi eloybasetate (F 50 38 Tion of
5-nitro-2sang ﬂé@@ﬂrﬁ&i&%&ﬁ Wa@ﬁédj@ltﬁ V]va@ driedov3P niAgRsium suifat@,”ﬁn

trlethylamne(o 82m : 1) in nethylene chioride (50 M) was added
20 trifl uortsduead @%ﬁﬁ‘)ﬁr Thé ofl wag tregted ‘B%?Mﬁﬂk)%ﬁ%ﬂ%aﬂd\ﬂ!eér stirring
for 1 m nut m{ygﬁkﬁgh&&%{e vvas dunped into water and extracted with

nmet hyl ene ch or| The conbl ned extracts vvere vvashed W th
wat er, dri edd)\N=((2F gthyl}a indazr mhemted i

of si I I ca ge‘Jl QO acet at e/ hexane) to yield 2-

(5-nitroind Iuoroacetam de: (1.51 g 93%; mp. 153-154 [err]C

25 (c) 20( Eﬁ&ammd&nptﬁyl)@hany&da@l)aaﬂmmﬁmdemz drochibeide i DMFEE0 &) ut i on

THET NoOH ( LOURSACRE '%rr S s T P

“m xture was émdps i, 320 rﬁr&‘xbl)f @he IniRfure wad §thfeUfol N8 HeOdurfigdd dito and
~concentr at ed to %‘gm noi ndanyl N—tr| fl gor Qacet aji de whi ch was 30
homogeneous Y&t extrAcid Wb eyl acetate( Aak U salpp The combingg

N- ((2- Ani nO)éx&da@M%s&utJﬁuPG%F%&BWf Ra@Refiuite silfa® FHiRbed, and
WO 97/ 06158

PCT/ CB9515 1 sahgomatographed over silica gel (10% methanol/methylene chioride) to give the To a
sol uti on of eksfechfioRRl AY MY trke Dasde! MrbMAIARGRA IFAAEEH Qididedd. NGRS MoI) i n

(methyl)(phenylmethyl)amino)indan-5-vl)-2-thiophenecarhoximidamide
dibydrobromide as a white solid: (0.43 g, 25%); m.p. 196-200 °C.

20

(a) 6-Nitro-1-aminoindane hvdrochloride
1-Aminoindane (10.0 g, 75.08 mmol) was added to concentrated sulfuric acid (40

ml) at 0 °C. The mix was warmed to room temperature to aid in solvation then
25 cooled to 0 °C. Potassium nitrate (7.60 g, 75.08 mmol) was then added portionwise
and the mixture allowed to stir at room temperature for 1 hr before being dumped
onto ice/50 % NaOH. The aqueous solution was extracted with chloroform ( 3 X
100 ml). The combined extracts were washed with water, decolorized with charcoal,
dried over magnesium sulfate, filtered, and concentrated to an o0il. Treatment with
30 IPA/HC! afforded the sub-titled compound: (6.90 g, 43%); m.p. dec 280 °C.

(b} 6-Amino-1-amincindane hvdrochloride



“isopropanol (6 m)/DW (0.5 m) was added

S- et hyl - 2-t hi ophenet hi ocar boxi m de hydr oi odi de (0.64 g, 2.25 mol).
‘The m xture was stirred for 14 hr. diluted with rrethanol (6 M) and 2
N NaOH (6 ml ated to 50 [err]C for 0.5 hr. The m dunped
i nto water a#ﬁ%‘?@ct ed with ethyl acetate ( 3 X 30 n1) Tﬁ%ﬁg%%gnbl ned
extracts were washed with water, dried over nmagnesiumsulfate, filtered,
and chromat ographed over silica gel (20% ﬁt hanol / met hyl ene chloride) to

gi ve the titled conpound as the fre&PBase. Treatnent with | PA/oxalic

aci d yi el ded 4§ , somtiod fs.gﬁﬁc?g)a' dfl* a&d@@&g’cﬂéﬂd%%?ﬁ??%h%nﬁpgﬂ%é’én

d| oxal ate as a white so
Exanple 6 (100 ml) was added a catalytic amount of 10% Pd/C. The rmxture was

O b on GRARBERLIS] SRR 95 B08%a Sl Sol ARNIBREER DK ke o
To 5-ni tro- 2-aminod+amiamiaddnediysicdd lﬂnﬂdéew;&:h%sgmrdageﬁébusr’uyl 'I'LCranBi\ﬂEed 60 m)

was. ad ec.trlet lLami ne (4.07 m, 29.40 mmol) followed by henzyl
broni de (1° 740 3}/ E“'G%e’érﬁ? The mxture was war med to room

t enper at ur e, §'
extracted with et acetate acts were

washed with v @mm—i-emm@anﬁﬁgﬁwhwwpﬂéeé 01 mm@bea DMF/I% (bth a
mal | pl of .. gygﬁg, SN ound
\?vas |sgl ;?edli?wﬁ%dggrso@ﬁ%o{%de salt‘%@u@%i 29 gde%omé tlt'i@ &Ztglgp[grr] C.

(b) 5-Nitro- mmabt H?t)qxrp;mnwammﬁ)tariﬂﬁ sre:rmefowérmmﬁ)dmeed into To

5-nit 2 1) i
ovE 25 (b SEBH/ATE NAOH Bk B8aedsaul WHIERE { 8 s vd) Fpe bty ) 1"
foll owed by mrestrasts were wasiﬂddatl(ﬂatéi, dried oved agnesiym sdlfte iltdred endas war ned
to room tenperature

ext 1 act ed w EROEHgIed. oo Tofatme sl Bapci Relocy | i Eamoynden Ebe, 0

washed wi th \nahﬁfpheﬂkrcaﬂﬂaxﬁmeammgﬁmruémonde a5 iifre solfd: 1(0.99 gd 60%N0wap. a
smal | plug of Sllh@) and reduced to a syrup. The titled 30 conpound
was i sol at ed 988 awgdrochl oride salt: (1.08 g. 45%; mp. dec 280 [err]C
(c) 5-Am gp-2-(nethyl) (phenyl met hyl ) am noi ndane di hydrochl ori de

WD 97/ 06158

PCT/ GB95/ 018&&xample 8 _26-

-({1-{Phenvimethyvl}Jamino)indan-6-vl)-2-thiophenecarbaoximidamide dioxalate

a) 6-Nitro-1-{phenvimethvllaminocindane hvdrochloride
To 6-nitro-1-aminoindane hydrochloride (1.90 g, 8.85 mmol) in DMF (30 ml) was
20 added triethylamine (2.50 mi, 18.06 mmol) followed by benzyl bromide (1.67 mi.
0.03 mmol). The mixture was warmed to room temperature, stitrred for 3 hr,

dumped into water (100 ml), and extracted with ethyl acetate (3 X 70 mi). The

combined extracts were washed with water, dried over magnesium sulfate, filtered

through a small plug of silica gel and reduced to a syrup. The titled compound was
25 isolated as the hydrochloride salt: (1.34 g, 50%); m.p. 234-235 °C.

(b} 6-Amino-1-(phenylmethvi)aminoindane hvdrochloride

To 6-nitro-1-(phenylmethyaminoindane hydrochloride (1.34 g, 4.40 mmol)} in

MeOH (100 mil) was added a catalytic amount of 10% Pd/C. The mixture was

hydrogenated at 50 psi for 1 hr, filtered through celite. and concentrated to give 6-
30 amino-1-(phenylmethyl)aminoindane hydrochloride which was homogeneous by

TLC and used immediately in the next step.



To 5-nitro-2-(nethyl) (phenyl net hyl ) am noi ndane hydrochloride (1.08 g, 3.39
nmol ) I n 85% acetic acid/water was added zinc powder (3.0 g). The

m xture was stirred for 1 mnute, filtered through celite and
concentrated. The concentrate was neutralized with 2N NaOH and
extracted wiwbopidisd acetate (3 X 50 m). The 5 conbi ned mavcEsbmIser e
washed with water, dried over magnesium sul fate, and reduced to a
syrup. The oil was treated with I PA/HClI, concentrated and used

i mmedi ately in the next step. (d) .28.

N C( 2- ( Met hyl )(phenyrret hyI ) am no)| ndan 5-yl ) 2- th| ophenecar bOXI m dam de

di hydr obr omfe Alen$ineth ‘ ) phydxjmide: oxeda

dinyd & d ! and gt hLihdop s
S met hyl- 2-1 %m%%eﬁmﬁwm%m TP ——
and pyri dI nem(@ @0 ot was aa&dsraie} 1-2iRiophetlethiScarBxiide HySbiddide {138,
dunped onto wat ér/ 2N NaCH extrac d wth et hﬁ{u‘tacetate (,37X50

m). The codfdramol). mﬂemmws\heafédméﬂ stirred fppdé to

magnesi urg ?,yﬁ; gynﬁ@l&ﬁh I"Q&?atté’ r3agt39 V &the o gel (10%
met hanol/rretwﬁr' ene or| d to give ﬂﬁ Q 3“@ %gunh{bggdt he free
base. Treat macts\mre wmﬂsnthywa;mdﬁcmowzmagnesmm sulfate, filtered and

t hyl h i pidam d
Gyl obr omeaieegeiPh b O iadag oy PP R ERRECNANE T P 20
A P (o
1- A?/n noi ndafig" ‘d‘ﬂé%gg%‘?g rfﬁﬁ% mxswadded toyconcent rated sulfuric acid

(40 1) at O [err]C The m x was warnmed to roomtenperature to aid in
solvationtEgn 25 cooled to O [err]C. Potassiumnitrate (7.60 g, 75.08
nol ) was t d portionw se ~and the mxture aIIovvedto stir at

“conbi ned ex{s ind3ner i zed with charcoal ,

=dried over MROAEHINGR- ﬁfﬁloin%taﬁe h{vdrb&kﬁéﬁ& (1@% EO RS iPnethyleBe %Hlo?ihé (50
Treatment_ with 30 | PA/HCL afforded the sub-titled compolnd: (6 g, 43%;

m b deci5280) af 97 was sadechyrigtyiami (21 5 mraelh falueR dari-lprsbenzoy)
\F/)\gT? gggg /1(5)? é:lélgnde (1.0 ml, 7.5 mmol). The mixture was dumped immediately into water and
the layers separated. The aqueous layer was extracted with methylene chloride { 2
X 20 ml) and the combined extracts washed with water. dried over MgSO,, filtered,
and concentrated to an oil which was homogeneous by TLC and used immediately
20 in the next step: M.S. (M+H)*= 317.
2-((3-Chlorophenvlymethylamino-6-nitroindane
To 2-((3-chloraphenyl)carbonyl)amino-6-nitroindane (2.2 g, 7.0 mmol}) in THF (75
mi) was added BH,*THF (1.0 M, 35 ml, 35 mmol) dropwise. The mixture was
refluxed for 12 hr, cooled to 0 °C, quenched with 4N HC] (60 ml), and refluxed for
25 1 hr. The resuiting solution was evaporated to an oil, made basic with 50% NaOH,
and extracted with methylene chloride (3 X 20 mi). The combined extracts were
washed with water, dried over MgSO,, filtered and concentrated to an oil.
Treatment with IPA/HCI yielded 2~((3-ch1orophenvl)mcthyl)ammo-é‘mtromdane

(2.1 g, 88% two steps); m.p. 234-237 °C.
30 (c) 2-((3-chlorophenvlymethvhamino-6-aminoindane



- 27- To a solution of 6-nitro-1-am noi ndane hydrochl oride (1.00 g,

4.66 nmol) in MeCH (100 mM) was added a catal ytic anmount of 10% Pd/ C.
.The m xture was hydrogenated at 50 psi for 1 hr, filtered through
celite and ated to give 6- am no- 1- am noi ndang-thysbisiaedsk or i de

whi ch was honogeneous by TLC and used 5 immediately in the next step.
(c) N((1-am no)i ndan-6-yl)-2-thi ophenecarboxi m dam de di hydrochl ori de
To 6-am no-1-am noi ndane hydrochloride (Q.,74 g, 4.01 mmol) in DVF/ I PA (4
m, 1:1) was added S-nethyl -2-thi opffenet hi ocar boxi mi de hydr oi odi de

1.26 g, 4.4% 16 h
then domped 16 2 Gtobhentlfe i #RraiRang hyhfhhlice (1.4 635 b '3 o
m ). The conin 8&% AcOH/H@(é&m)m@dndgmdnwaifﬂﬁmﬂ$ nmxmlbd'fbﬂ@nmurc '

nd. l iy T h
P Ly of 8 e £ F o kg roudiRSAL B8 Skl o il oy TREBARAL O

di hydr ochl or idienped into/besicewatet amdi extracted wjth défoform (B X 20 mPledhe 200 [err]C
N ((1- ( Phoy EEBHF SHFPHS orR At it watef dss. e MaS0a Mershodd o oxal at e
6oni 17 0- 1. Zm"’ﬁf‘;‘f"?“?#g‘*?f”"" lory e, (30" B Se ot g Ty (30 1) vas
20 added t r cBIoRGP ELIBS‘B arggo ﬂ?r&lljs 533%%&& brom de
g%l?Ze?for ek e ”

acetate (3 xﬁﬁ&ﬁworomyl)mﬂwmm%mmmie simaér@me(é 5\/3.14|:?- r\gm@
dri ed |
5 e10 TSR G b B yroiodd ALOR 4 D Bt rflac | 02

gel and red onmpound* wa
hydr ochl ori d€0.34iml; 4.2 m®ai)dn DBEPY(10 mi) wereXBitredIFor Réhr.] The mxxtnrag was

6- A 1- ny| | noj_ndane . ' T

o it 1o- 1- ( pABRYFRIR A EH e HodR Bt Rhed %‘rx%iewga " e GeRsats 3

hlve(?—l (100t md)x ?agg)adwhdfcamb?kdlextrmsl tﬁvammshgﬁ uam%adf arxearmﬁMgsm‘,e \t/vast .
rogenat e or er I‘O I rate

o ve 6 Ca@ersl aRCERnBIangM e pRORrAEDSR Rugh e ar 6L JRPEr BRI

honogeneolss Blloride) 0-&kferdch eisiGest 611E dirédehiedit wnh trhmexy.eﬁee IN-((Z-((3-

WO 97/ 06158
PCT/ GB95/ 01 8$§Blorophenyl)methylamino)indan-5-yl)-2-thiophenecarboxamidine: (0.75 g, 40%);

m.p. 297-299 °C.

I)

D)

et hyl

Example 10

20 The following compounds were prepared according to the method of Example 9:
(a) N-{(2-((2-MethviphenvYmethvhlaminolindan-5-v1}-2-
thiophenecarboxamidine; m.p. 183 °C,

(b) N-((2-{(3-Methviphenyl)ymethyllaminolindan-5-yl}-2-
thiophenecarboxamidine; m.p. 195 °C.

25 (¢) N-{(2-{(4-Methylphenvlymethvl)amino}indan-S-v)-2-
thiophenecarboxamidine; m.p. 182 °C.

(d@) N-((2-{Ethyamino)indan-S-y1)-2-thiophenecarboxamidine; m.p. 236-238 °C.
(e) . N-A{(2-(({4-Phenyvl)phenyDmethvi}amino)indan-S-yh)-2-
thiophenecarboxamidine; m.p. 182 °C.

30 (f) N-((2-({{4-Hexvl)phenylYmethvl)amino)indan-5-v}-2-
thiophenecarboxamidine; m.p. 125 °C.



- 28- (c) N-(1-(Phenyl nethyl)am no indan-

6-yl)-2-thi ophenecar boxi m dam de di oxal ate To

6- am no- 1- (phenyl et hyl ) am noi ndane hydrochloride (1.21 g, 4.40 nmmol) in
DMF (20 m) was added S-nethyl-2-thi ophenet hi ocarboxi mi de hydroi odi de (1.38

g, 4. 84wowmos1ss The mture was heated to 50 [err] C, st pCcr/e89dmssslc hr
then dunped into 5 water/2N NaCH and extracted with ethyl acetate ( 3 X 50
m ). The conbi ned extracts were washed with water, dried over

magnesi um sul fate, filtered and congentrated to an oil. Treatnment with
| PAVoxalic acid yielded N ((1- .

(phenyl methyl(;hm ney :n_\-g‘-"!h’l"l‘ A MELSRRBRRINCRR - Lam de di oxal ate as a
white ';bg%ﬁx{c?m%@xzﬂmdﬂl@ qg@ocdec > 120[err] C. 10 Exanpl e 9
N-((2-((3- Ch enyl) met hyl) a 1 no) i ndan- 5-yl ) - 2-thi ophenécar boxam di ne
(a) 2-((3-Chl orophenyl)carbonyl)am no - 6-nitroindane To

2amn06n|§ﬁ&?§gf hydrochloride (1.5 g, 7.0 mmol) in nethyl ene chloride
(50 15 m) ] C was addedtrlethylamne(Zlm 15.0 nmol4 fol I wed
{idimifoy,2.32-tstrakakinaphtts

by 3-chl orobahgay sHel i Pt ure was dunped
I edi ately into wate and t he Iayers separ at ed. The aqueous | ayer was
extract ed wﬂ%ﬁﬁMde ( 2 X 20 m) and the conbi ned

concentr at ed £o an ne mredi ately 20
in the next gtlﬁlgro-axﬁ-@hy(lm%%ﬂagmamone (1 50 g,b785 mmol), 3-chlorobenzylamme

2-((3-Chloro & didd fipn I
2- ((3-chl orog{:engﬂl’g car bon fr&gm&nagl 6( ni ﬂ)blgﬂgnﬁeec?lgrgﬁves godnlkm)l ; (lsn THF
(75 smddddaHB‘HP@B WERFingrodacen)] in®5a fiask 3%l qmlﬂd)mcﬁ UpvbediumThe
m xt ure was *m wi th 4N
HC1 (60 nl), R4 b‘?e;’ uxed* f org’ ééﬂﬁmﬁﬁ%%‘ﬁgdéé; ' n{gslso ?gﬁh‘\?\g
—evaporated t pe!amd oThe mixtdee Wasstirredi foh 146 88oflliztad through celict, end cocenpwaredt h
.methylene chloride (3.X 2 Th . shed with
ety ene, Srhg el o R b Pl SRR AR AR b B i 10
«Tr eat ment  wi (X %HCI‘hy iceintiindd extracts were washed with water, dried over magnesium
2((3-chl oph ) ni.t r oi ndane: % 8% t wo st eps);
m p. 2340{537 "?@ ]%%"‘%cg’?cffprﬁte?@@dfhmaé%wd)%f f3 E%i(r?i 2 6- ani noi ndane
WO 97/ 06158 methanol/methylene chloride). Treatment of the oil with IPA/HC1 yielded 7-nitro-
PCT/ GBIS/ 0 188—?((3-chlorophenyl)mcthyl)amino)-I...,3 4-tetrahydronaphthalene hydrocﬁl%nde
(1.34 g, 50%); MS. (M+H)*= 317.
b) 7-Amino-2-{(((3-chlorophe ethyllaminog)-1.2.3.4-tetrahydronaphthalene
20 To 7-nitro-2~{((3-chlorophenyl)methyl)amino)-1,2,3,4-tetrahydronaphthalene
hydrochloride (1.34 g, 3.80 mmol) in 85% AcOH/H,0 (75 ml) was added zinc metal
(2.48 g, 38.0 mmol). The mixture was stirred for 5 min, filtered through celite, and

evaporated to an oil. The-oil was dumped into basic water and extracted with
chcloroform (3 X 20 mi). The combined extracts were washed with water, dried
25 over MgSO,, filtered and concentrated to an oil. Treatment with IPA/HCI yielded
o 7-amino-2-{((3-chlorophenyl)methyl)amino)-1,2,3,4-tetrahydronaphthalene (1.4 g,
99%); M.S. (M+H)*=
(c) N-((2-((3-Chlorophenyl)methvhamino)-1,2,3.4-tetrahvdronaphth-7-v{}-2-
thiophenecarboximidamide -
30 7-Amino-2-{{(3-chiorophenyl)methyl)amino)-1,2,3,4-tetrahydronaphthalene
dihydrochloride (1.32 g, 3.70 mmol), S-methyl-2-thiophenethiocarboximide



"To 2-((3-chl orophenyl ) et hyl ) anmi no- 6- ni troi ndane hydrochloride (2.1 g, 6.13
nmol ) in 85% AcOH/ Herr]O (40 mM) was added zinc netal (1.6 g, 24.5
.mol ). The m xture was stirred for 5 min, filtered through celite, and

evaporated t The oil was dunped into basic wa
extracted w Sﬁgg'ﬁ%%soform (3 X20 m). The 5 conbi ned extrgﬁlgiag?lg’washed

wth water, dried over MgSQ err], filtered and concentrated to an oil.
Treatment with | PA/HC yi el ded 2-((3-
chl or ophenyl ) net hyl ) am no- 6- am noi ndane: %II 59, 7099 ; np. >270 [err]C

N L (2- ((3- Crni EERIRESS (G 2uk A JERET ng O = 30 BBRU R MBS A ne

2- ( ( 3- Chl or opinexe)stimed tfoy 24 A ’lh'he ﬁnnnramsn dianpediinky earee,hade basi€ with 28 4. 2

ol ) and pyrNBPRyend s Bw%'ﬁa%?q?%zm”‘x"ﬁoﬁ(ﬁ%"d' ingel e ey ror
24 hr. The m wished withSwater, drigd f@i’@thgSO?z m@w andraaﬁembe t¥iah 2N NaOH and
extracted with ethyl acetate onbi ned extracts were

washed witH whieatmen witylFdyeraliggcd] &elqed N'((Z{ﬁ¥%f§@=WBMKIWW' and
ol or | Sse” o Ea ROy BB EREHORMIFO) TioBlkee! (0t)g, 99d)] T 0" ¢

chl or opheny! )dast 0P alG.no) i ndan- 5-yl ) - 2-t hi ophenecar boxani di ne: (0.75 g,

40% ; np. 297-299 [err]C. Exanple 10 20 The foll ow ng
conpounds were prepared according to the nethod of Exanple 9: (a)
N-((2-((2- I\/Etmm_ngl)rrethyl)amno)lndan5y|) 2-
t hi ophenei@'9 3 C
N-((2-((3* -5
t hi ophenecar ' N((2-
((4- Met hyl phen r ) t hi ophenecar boxam di ne;
rrp 182 C. hy hyi 4-tetrahv ronaphthalene

N-((2- (Ethyl )mrsahwdamf.énxk)z.n%r&mgm ﬁﬁﬁﬁ{r@ﬁ mp. 236-238
[err]C (e) hﬂﬁ Phen en hI)amno)lndanSyI) 2-
t hi ophenecar Hetrahydae gne (1 0 ml) was added potassium
N- ((2- (((45Heoayh
t hi ophenegr boxaarlr@g‘?@yg énﬁé%ﬁﬁ?&pﬂ gﬂi‘ibdﬁie)’ (o5& m, S%ngxy})og'hggnmure

PCT/ GB95/ 0189as stirred for 24 hr, dumped into water and extracted with ethyl acetate ( 3 X 50
mi). The combined extracts were washed with water, dried over MgSO,, filtered
and concentrated to an oil. Treatment with IPA/HCI vielded 7-nitro-2-
{(phenylmethyl)(methyl)amino)-1,2,3,4-tetrahydronaphthalene hydrochloride: (0.89

20 g, 50%); M.S. (M+H)*= 297,

7-Amino-2-{(phenvimethvi thvl}amino)-1.2.3.4-tetrahvd alene

To 7-nitro-2-((phenylmethy!)(methyl)amino)-1,2,3,4-tetrahydronaphthalene
hydrochloride (0.89 g, 2.7 mmol) in 85% AcOH/H.O (75 ml) was added zinc metal
(3.5 g, 54.0 mmol). The mixture was stirred for 5 min, filtered through celite. and

25 evaporated to an oil. The oil was dumped into basic water and extracted with
chloroform ( 3 X 20 ml). The combined extracts were washed with water, dried
over MgSO,, filtered and concentrated to an oil. Treatment with IPA/HCI yielded 7-
amino-2-((phenyl)methyl}(methyl)amino)-1,2,3,4-tetrahydronaphthalene: (0.81 g,
88%); M.S. (M+H)*= 267.

30 (c) N-((2-(Phenylmethyl)}{methyl)amino)-1,2.3.4-tetrahvdronaphth-7-v1}-2-
thiophenecarboximidamide



- 30- (g9) N((2-((3-Bronmophenyl) et hyl)am no)i.ndan-5-yl)-2-

t hi ophenecar boxam dine; mp. 182[err]C. Exanple 11 5
N-((2-((3-Chl oroohenyl ) et hyl )am no)- 1. 2. 3. 4-tetrahydronapht h-7-yl ) - 2-
t hi ophenecar boxi m dam de (a)

7-Ni tro-2- ( (WwB-9késg ophenyl ) net hyl ) am no) - 1. 2. 3. 4-t et r ahy dPOFIGRISIONEM ene
7-Ni tro-3, 4-di hydro-2(1H) - napht hal eneone (1.50 g, 7.85 nmmol),

3-chl orobenzyl am ne (4.70 M, 39.3 mol ), acetic acid (6.0 mM), 4 A
nol ecul ar sieves (20 m ), THF (15 10 nd3p, and MeOH (15 m) were introduced
into a flask and cooled to O [err]C. Sodi um cyanobor ohydri de (0.99 g,

15.7 mmol ) \ﬂaémwpbm}ﬂm (@zethyd)amino )51, 4B 4tetzahydronapbthalede The i xt ur e
was stirred e e ted to a
syrup. The m azgcgil&fde (pfgig %gg?%&éﬁjmimg%gﬂ‘é&gﬁu @gwth et her

(3 X 50 n iélymlf dm(ﬁ.’ﬂeglj wmmt)tmd/wrmme‘a@tl@cknwmd y hhnml)dn DMH(adxﬂyer .
nmagnesi um sul f.a te concentrated,and chrona a

silica gel (%596 St “?ffgtzh Itﬁ\"réPWr%ﬁ@ s SHmpEd IS waleT ma h@%ﬁsg 0|I with |
| PA/ HC1 V3 eINUOH Gnfiekfricted with ethyl acetate (3 X 50 ml). The combined extracts were
2-(((3-cnhl orophenylﬂ}lrret hyI )am no)-1.2,3,4-tetra ydronapht hal ene

hydr ochl or i d@sh wates,dricd aygz gS@, flj)concepitrated and chrgmatogrnphed
- 2- (((3- chl erapdraygel a@!ﬂxﬁm;;lénécﬁeﬁué)emm{a% 0 To

7-nitro-2-(((3-chl orophenyl) net hyl”) am no) 2,3, 4 tetrahygronap al ene
hydr ochl or i dteided Bsp hgwlschswa tallized B%mwl/&ﬂ[:ettxﬁ]l@a(lﬁ'affn@ng/\dé(@dded

zi nc net al tirred for 5 mn,
filtered tht(%uﬂw cmgm‘@ﬁéﬂngv‘é{%‘%&@@‘%ﬁéﬂg . The oil was dunped
into baslk \ﬁhlophemmbmmmnnwd&wdrhchlonde c{f14og, dBG)m(p 3761 °G1 ) . The
combi ned extracts were washed with water, dried 25 over MySJerr],
filtered and concentrated to an oil. Treatnent with | PA/HC vyiel ded
#7-am no- 2- (Mophenyl)m&t hyl )am no) 1, 2, 3, 4-t etrahydr onapht hal ene
(1.4 g, ] |
- Chl or ophefry Y et

31 hi ophenecatlﬁgﬂd_ﬁgﬁh&bﬂaﬁﬁxd&ﬁzrd

7- Ani nocﬁl (( A hy|

di hydro eSO Shl puenymay = H Gl

WO 97/ 06158 7-Nitro-1 -tetralone (2.0 g, 105 mmol), benzviamme (1 2 m! 105 mmol) and

PCT/ GB95/ 01896
titanium isopropoxide (3.9 ml, 13.1 mmol) were combined and stirred for 1 hr. The

)ND
ﬂ

mixture was diluted with absolute ethano! (12 mi), treated with sodium
cyanoborohydride (0.44 g, 7.0 mmol) and allowed to stir for 20 hr. The soilds were

20 filtered and washed with ethanol. The ethanol was concentrated and the remaining
oil used immediately in the next reaction: M.S. (M+H)*= 283.

~(7-Nitro-(1,2.3.4-tetrahvdranaphthyl))-N-(phenvimethyDtrifluoroacetamide

To a stirred solution of 7-nitro-1-((phenylmethyl)amino)-1,2,3,4-
tetrahydronaphthalene (2.96 g, 10.50 mmol) and triethylamine (1.46 mi, 10.50

25 mmol) in methylene chloride (50 ml) was added trifluoroacetic anhydride (1.46 ml,
10.50 mmol) dropwise. After stirring for 1 minute, the solvent was dumped into
water and extracted with methylene chloride (3 X 20 ml). The combined extracts
were washed with water, dried over magnesium sulfate, and filtered through a short
plug of silica gel (20% ethyl acetate/hexane) to yvield 1-(7-nitro-(1,2,3,4-

30 tetrahydronaphthyl))-N-(phenylmethyD)trifluoroacetamide: (1.90 g, 48% two steps);
M.S. (M+H)*= 379,



--31- hydroi odide (1.3 g, 4.6 nmol), and pyridine (0.30 m, 3.7 muol)

in DVF (15 m) were stirred for 24 hr. The m xture was dunped into
water, nade basic with 2N NaOH and extracted with ethyl acetate ( 3 X
50 m). The conbined extracts were washed with water, dried over

MygSO err], fMABROEFEand concentrated to an oil. 5 Treat meRCHFRH018%6

| PA/oxalic acid yielded N-((2-((3-ch| or ophenyl ) net hyl ) am no) -

1, 2, 3, 4-tetrahydronapht h-7-yl)-2-t hi ophenecar boxi m dam de di oxal ate: (0.71
g, 33%; dec > 100 [err]C Ex~§%~p|e 12 10

N-((2- (Pheny . .

t hi ophenecar

7-Nitro-2- ((nbwirreamadnrmh@mem( AlectaBydrohsgtiyn)deonapht hal ene
To a stirred, sol ution of 7-nitro-2- en Irrethyl)am n/%@l 2,3 4-

t et r ahydr onafdheRyimssiayitrifluprgacetamid 84 OmmeRy an HHF/MeOH §#ibmb dsBssi um
15 carbonat gaf dddedda cétg%ygr Hgl%%t &nf(?unpe 'ﬁé’ﬁﬁh@ﬁe(&sﬁ@d@ggnﬁe& at§p!). The

m Xt ure was stirred into water a racted-with
et hyl acebat psi(fosl hrsifitered thrpygh cpllite, aodisoneantratad ingive i 7-eminms(isi3. 4 t h

Treat ront v FRSEABEP GO s Rty e A" Wit o' foribpebons

((phenyl net hyy )I'@Jﬂaatiwusednmm)ka:tdﬁns%um m:pydr onapht hal ene hydrochl ori de:
(0.89 20 g, :
7- Ami no- 2- ( (Preny T¥dr onapht hal ene

To 7-nitro-2¢ m@ﬁ,lﬂ;da)rﬁ thyI )am no) 1 2 3, 4-t et rahydr onapht hal ene
hydr ochl or| de %g I in 85% AcOH H[errio (75 m) was added zinc
net al 10 (Tozm fgﬁ"“m Qf h@mmmcfh&?«ﬂrmramrmmw Md for 5 nin, filtered
t hrough celi et | | #ﬁﬁa L@ basic
wat er and ex{rac?%t%tﬂ&ycggﬁ1 qg%fgrﬁ ‘3d5){n %ﬁnﬁ %o gﬁ?ﬁ‘e)dwé‘g(tracts
}[/ver e was lhedTaﬂldeld Swenethy]-2dhiophenethiocavkoximigig dfydroipdidé (1 H4ecH0amnalpnTeeat r at ed
o an oil. -
ani no- 2. ( { phid] N‘%&HCE:OF# F?é’r%%%%‘g’?ﬁﬂéém‘zf“’ 1§ mand AALDROFLGHD (0. 81
889%) ; and Beatéd/adpO-2C F6r70.5 B8 The mixture was dumped into water and extracted

g,
M- (2 Pan L LTV o ) “Thlechetode LA E Q%R0 T i

t hi ophen

dned over magnesium sulfate, filtered, and concentrated to an oil. Treatment with
IPA/HBr yielded N-((2-(phenylmethyl)amino)-1,2,3,4-tetrahydronaphth-7-yl)-2-
thiophenecarboximidamide dihydrobromide as a white solid: (0.53 g, 20%); m.p.
260-262 °C.

20

{a) 6-Acetamido-(1-{{phenvl}methyl)amino)indane
6-Acetamido-1-indanone (5.0 g, 27.6 mmol), benzylamine (3.1 mi, 27.9 mmol), and

25 titanium isopropoxide (10.2 ml, 34.5 mmol) were combined and stirred for 1 hr.

The mixture was diluted with absolute ethanol (30 ml), treated with sodium

cyanoborohydride (1.2 g, 19.3 mmol) and allowed to stir for 20 hr. The soilds were

filtered and washed with ethanol. The ethanol was concentrated and the remaining

oil dissolved in ethy] acetate and extracted with 1IN HCI ( 3 X 50 ml). The aqueous
30 layer was neutralized with 2N NaOH and extracted with ethyl acetate ( 3 X 100

mi). The combined extracts were washed with water, dried over magnesium sulfate,
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7- Am no- 2- ((phenyl net hyl ) (met hyl ) am no) - 1, 2, 3, 4-t et r ahydr onapht hal ene

di hydrochloride (0.81 g, 2.4 mmol), S-nethyl-2-thiophenethiocarboxi m de
hydr oi odi de W0.9746138 2.6 ol ) and pyridine (0.19 m, 2.4 POWGCBISOASIONF (15
m ) were stirred for 24 hr. The m xture was dunped into water, nade
basic with 2N 5 NaOH and extracted with ethyl acetate ( 3 X 50 m). The
conbi ned extracts were washed wi tha3water, dried over MgS err],
filtered, concentrated and chronatographed over silica gel (15%
MeOH net hyI diitered; japd |C§99¢mf@t9¢d§ﬁﬂr@t\vhi¢h was pyed without pyrification in yhengxed a
sol i d whichg recrystallized fromethyl acetate/hexane affording N ((2-
(phenyl net hy (rret hyI ) am no) 1, 2, 3 4- tetrahydronaphth 7-yl)-2- 10

t hi ophenecarbhfiArmine gthvl hen: s .14 g, 16%; mp 176-178
[err] C,

1- ( Phenyl net%?ﬁ%%@@‘&ghfngl)@eﬁhﬁéﬁ‘wmmmﬁet}“’?fi)m AN HCI (50 ml) for

t hi ophenegargaineélaed aed é:'éracfe%)w:tb ethy] acetate { 3 X 50 mi). The aqueous layer
7-Nitro-1- ((phenyl met hyI_)am no) 4-t et rahvdr onapht hal ene

7-Ni tro- 1- t &8s ncralized withy2N NaOH #ﬁéma%whamyhemteiwmm mmol ) and
titani umi sofeQRMmYitkR &&a%mruere%%sh%drmﬁiba’afé@rﬁea%wﬂ@? §§1fa&£,ed for 1
sol Ute et hano 12 m

hr. The m xture was diluted wth treated

wi t h sodi umfiltered wbmmm:q areoil. (Thepibywasydigsoved |ip IBA NG trepjediwith st r

for 20 hr. (Fa I

et hanol was concen*’l g'gd%ofghibfé%ﬁt gﬂgg’vﬁ%]g%twgse ?nﬁﬂggdgfel y in the
next reatli @60 S. (I\/H—I)+: 283 (b)

1- (7-Nitro- (ly 4:cPr-fr L ¢ z I l.f | uor oacet am de

To a stirred : ' F 07—t 2
*t et rahydro n&}mhtﬁkmtmo@-(@zh@@l};netﬁﬂ)aﬁﬁnojmuhhe dmjdtuchlehl‘lq I(Zi.mgnéA(rﬁméﬁ im |

=10.50 25 th hl g t
annydr i de ( DME @B 5 W s Smnctin S oybeenFliloc i e hyarbididdl BYE i i e,
tma sogvent e e (r(T)bS'i mléﬂﬂeit‘xmanmhruaﬁiee\dathdrmtswtbemez?

C ori e.Cco I ne extr wer e wat er ,
dried ov dﬁ‘é@?ﬂ‘iﬁﬁ“%g ify water,apd WW@?’ alﬁlhﬂﬁ’ﬁ‘aée é\lﬁ\gqugm\,\s JB‘“?JQ of
silica gel Ccem¥imel h:)&raék@ Verd Rashed a8 Jwdtér, dHed dvé—rﬁzgd&kﬁxmf&mz fifleréd, 30

t et rahydronapht h%;l (phen | methyl] )tri {] uoro%cet an de; 90 g, 48% t wo
steps) chrom ographed over silica gel (6% methanol/mcthylene

chionde). The extracts were concentrated to an oil which was dissolved in
methanol, treated with IPA/HCI and triturated with ether. The solids were
20 collected by filtration and washed with ether: (1.1 g. 40%); m.p. dec > 180 °C.

Example 15

The following compound was prepared following the method of Example 14:
-{Phenvimethvl)amino)-1,2.3.4-tetrahvdronaphth-6-y|)-2-

25 thiophenecarboximidamide m.p. dec > 200 °C.

Example 16
N-((2-(Phenylmethyl)amino)-1,2.3.4-tetrahvdronaphth-7-v1)-2-furancarboximidamide

(a) 2-({Phenyl)carbonvhamino-7-nitrotetralin
30 To 2-amino-7-nitrotetralin (2.8 g, 14.5 mmol) in THF (50 ml) and 10% K,CO, (100

ml) was added benzoyl chioride (1.7 ml, 15.3 mmol). After the addition was



WO 97/ 06158 - 33- (c)
1-(7-Am no- (1. 2. 3. 4-tetrahydronaphthyl))-N
-(phenyl nethyl )trifl uoroacet am de To a stirred solution of

1- (7-nitro-( et rahydronapht hyl )) - N-
( phenyl net hyﬁ‘?’é’?’?ﬂﬁ roacetamide (1.91 g, 5.05 mmol) in THFPOEEHESQIGS ni |

1:1) was added a catal ytic anmount of 10% Pd/ C. The m xture was
hydrogenated at 50 5 psi for 1 hr, filtered through celite, and
concentrated to give 1-(7-anino-(1,2, 3, 4235

o a0 on gl i R BN W OB B

N- ( (I - ( Pheny iprexigitatcdsolide vete Sollecteditst flahticH, mm‘w “&ke)r #nd dried in

t hi ophenecar bgé‘lo?(gfg’e&e%)l‘gm"pro%sol tl);)nN?f

1-(7-am no o] -

(pﬁenw et h§ BY. 2. xﬂS-?(ri]Etr @aciiRe 1 n isopropanol (10 ni)
was- ene ydroi odi de (1.44 g,

5.05 mol )5 ’fne2-((pheml)qa@b@ym@xm7-nmgetrdm (#2 girl4.lonmol)eis anhydrowe ThENOl (6

hak Gunped | Hg BcaS lided boRRe TR RS b, W RS ol e ol 1 °

The conbi nedrefkwedifirsS bx cooled st 6Chand queriched with thel dm;ﬂnsnlﬁddlﬁﬁgﬂﬁﬁlﬁum

| fate, fil ) t d t nent | PA/ HB
el ded’ (oS IRRER RS Befi oruend & fetfe or. e FoBbensrated 7 yacpogend
t hi ophenecarﬂmmolfdsﬂﬂlmé& (damdrvﬁﬂrmd)eazﬁisammwa?;&qb isc, 78%)> %8> 3860

r}é 62 [err]C. 20 anple 14

(Phenyl t hyt) am no) i ndan-5-yl )-2-thi ophenecar boxi m dam de (a)
6- Acet am do- 32, PROS e}y%&% _% ' i F g‘;ﬁigl ;& cet am do- 1-i ndanone
(5.0 g, 27. o et ochl dé and 25 titanium

i sopropoxi d eTQ agtipred] sohm%n »f rﬁ{épl)e nybmthyljaimnmeﬂnmmletsalinr 20ig,f @3 mimdl) in

e ons MBI A8 b s Sck 58 P e 2

soi | ds wer e hydrogqnhtedraéd(}amdfondsheﬁltaredhhamghrcehtc, ﬂ'ﬁtﬁcmicbmmded\/taan oil

ext 1 act e wi ﬁ@‘fﬂagﬁﬁﬁ‘?@@@& fiee '\418‘%' SSO'%&’?%% tn ﬁ@é %ﬁe@tﬁ;ﬁt and
wth 2N Na d) Y] Phe , 4 B 3 m). The

conbi ned extﬁxga(:r}c;slrb\g%rtﬁ%dgtvgsdhed vm t h vvat er, dr| ed over rragne5| um sul fate,

To 2-((phenyl)methyl)amino-7-aminotetralin hydrochloride (1.8 g, 6.3 mmol) in

DMF (20 mi) was added S-methyl-2-furanthiocarboximide hydroiodide (2.0 g, 7.5
20 mmol). The mixture was stirred for 2 hr at 45 °C, dumped into basic water and

extracted with ethyl acetate ( 3 X 100 ml). The combined extracts were washed

with water, dried over magnesium sulfate, filtered and concentrated to an oil. The

oil was dissolved in methanol, treated with IPA/HCI and triturated with ether. The

solids were collected by filtration and washed with ether: (2.2 g, 84%), m.p. dec >
25 195°C.

Preparation of chiral intermediate compounds for Examples 17 and 18

Resolution of 2-amino-7-nitrotetralin
2-Amino-7-nitrotetralin (30 g, 156 mmol) dissolved in 200 mi of acetone was added
30 to dibenzoyl-D-tartaric acid (58.7 g, 164 mmol) also dissolved in 200 ml of acetone.

The thick paste was filtered and washed with acetone. The paste was refluxed in
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filtered, and concentrated to an oil

t he next

st ep. b) 6- Am no- (1-((phenyl) et hyl)am no)i ndane

whi ch was used without purification in

6- Acet am do- (vie ot/pdissy! ) met hyl ) am no) i ndane was refl uxed i recidEBdSiorso&0 nl )

for 520 m

aqueous | ayer

acetate ( 3

dried over magnesi um sul f at e,

n, cooled and extracted with ethyl acetate ( 3 X 50 m). The
was neutralized with 2N NaOH and extracted w th ethyl

X 100 m). The conbi nedsgxtracts were washed with water,

oi | was di ssB8Lwfdvater/dtRano¥/acttonitriie Eld1:1) then flitered But/ The solids|cdllexyed fypon

di hydr ochl or

(c) N-((1-(P

To 6-am no- (
nmol ) in
hydr oi odi de

filtered and concentrated to an oil.

The

l't: (2.00,,.24% f t t eps); : >.10_ 250 C.
PRt PR a6 S0 SRR (R CE25 Ecienetiaige.
fsofrieP KB Ybiaifid | deddtiniiel tydshial ed g6t Sledtelshhodisio, Hp. 6. 4

20 m) was added S-nethyl-2-thiophenethi ocarboxi m de

DM-
240-24%’ 7.7 mml) and pyridine (0.57 m, 7.1 mml). The

m xture wgs stirred at 50 [err]C for 20 15 hr, dunped into basic water and
th ethyl acetate (3 X 100 nl). The conbi ned extracts were

extracted w
washed wi th

hikewise, dibenzoybl tartariepsidscanld be emplayed to reseive dhe opposite

concent r at edﬁm- ahe ! 09 E%}ga / yleene

chloride). The efﬁ%%@h%e co%&#?%?e‘éihfglaggésgﬁﬁﬁ |ch'\%§g’d| soz’o ved in

met hanol , t r singledsomieriwais btai@id asrdetenmiined by chirahicapillay lzone elehwoplurisids wer e

20 collecteg b Il tion and washed with ether: (1.1 g. 40%; mp. dec >
th R o4bial 56

180 [err]C

le 15 The foll owi ng compound was prepared

fol | owi nd0t he nmet hod of Exanple 14:
N-((1-( Phenygrret Eél !;am' no)-1. 2. 3. 4-tetrahydronapht h-6-yl)-2- 25

t hi ophenecar

=N ((2- (Phenytag
.am de (a)

‘2-am no-7-ni

Klerr]CJ err

20

1de mp. dec > 200 [err]C Exanpl e 16
@Rei))mekhvhatnifio) e hth/7-

nyI ) am no- 7- ni trotetralin 30 To

2 m% 14.5 nmmol ) in THF (50 M) and 10%

]
-

= 2-furancar boxi m d

. 2) (L0912 ((Phefiil)cartimvBsidng-Dafrseydlichl oride (1.7 n; 15.3 mol).
Af ter thelsad I t1on was

To 2-amino-7-nitrotetralin (1.8 g, 9.39 mmol, derived from dibenzoyl-D-tartaric
acid) in THF (50 ml) and 10% K,CO, (100 ml) was added benzoyl chloride (1.2 ml,
10.1 mmol). After the addition was complete, the mixture was diluted with water to
a volume of 250 ml. The precipatated solids were collected by filtration, washed
with water and dried in vacuo: (2.8 g, 100%), m.p. 208-209 °C, [a]p +21.9 ° (c 0.33
DMSO).

b)_(+)-2-({pheny¥methyl}amino-7-nitrot in hydrochlori
To (+)-2-((phenyl)carbonyl)amino-7-nitrotetralin (2.8 g, 9.4 mmol) in anhydrous
THF (100 ml) was added borane-THF (32.8 ml, IM THF, 32.8 mmol). The mixture
was refluxed for S hr, cooled to 0 °C, and quenched with the dropwise addition of
4N HCl. The mixture was brought to refiux for 1 hr, concentrated in vacuo, and
the solids filtered (washed with water) and dried in vacuo: (2.8 g, 94%), m.p. > 300
°C, [a]p +51.0° {(c 0.33 DMSO).
(c) {+)-2-({Phenvl)methvl}amino-7-aminotetralin_hvdrochloride
To a stirred solution of (+)-2{(phenyl)mcthy1)amino-?-nitrotctralin (28g, 87
mmol) in MeOH (100 mi) was added a catalytic amount of 10% Pd/C. The mixture
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conplete, the mxture was diluted with water to a volune of 250 m . The
precipitated solids were collected by filtration, washed with water, and
dried in WOPHBGISE (4.2 g, 98%), mp. 194-198 [err]C PCT/GHE5/01896

2- ((Phenyl ) et hyl )am no-7-nitrotetralin hydrochl oride 5 To

2- ((phenyl ) carbonyl)am no-7-nitrotetralin (4.2 g, 14.1 nmmol) in anhydrous
THF (100 M) was added borane-THE (4% 3 ml, 1M THF, 49.3 mol). The
m xture was refluxed for 5 hr. cooled to 0 C, and quenched with the
dr opwi se addi waohydsbgenated at 50 psCor lThteﬁitcmdLﬁ:mughsehgam ponsgytrateddomef | ux

for 1 hr, con h shed with'
wat er) and' dr@g%&sﬁﬁ‘?,g@t?g “y‘?%%?%gﬁ]‘g’é‘%w% fa}”%ﬁ#& éféfﬁwyva (c)

2- 4 Phenyl ) ne ftivlo 1. 2B4H drondphth-7-vI)-Zo a stirred
sol ution of 2. ny am no-7-nitrotetralin (2.0 g, 6.3 mol) in
MeOH (100 m) 1€ ftearyti ¢ anount of 10% Pd/ C. The m xture was
hydr ogenat §d g (39- zpmah xﬁl)mbmmanﬂdd-imtétmmrmm (2angl s;pﬂﬁ:ﬂﬂpnat ed
to an oil 15 _whicC eneous by TLC and used i nmedi atelal I n_the next
st ep. ( dPMF ( 0 ml) was a ed S-methyl-Z-thiophenethiocarboximide hydroiodide (3.0 g,

N-((2-(Ph I r@pi@:t
qu gncgr bgg?/mmé%%aﬁmew ??éﬁ'eﬁnﬁ d’il ?E_hm ngu pélrin)i?ltéiheatslrcmt%r
hydr ochl or i deaz(ctLe:sragtedamh athyl jcetate ( 3 X lm'Fm picpmbinsdeaitracts were

S- et hyl - | T

m xture vvas W aﬁ ﬁ%?’ptgékfir}}egfo v%gfg# wagglg&%nﬁ%&rﬁf aggam c Qedr ma%g
ext L ag t ed 104 tdil. ﬁ‘t{‘hy bxlamgﬁiselvéd d fh ﬁieﬂﬁﬁolntrkatcilhaﬂﬁmf dalndm'ma'ateﬂdmﬁ'r e
washe Wi rie o esi.um s t iltered and .
concent r at ed $8%%n pohdm@re col ec;;p{wyvégrangg §B$\‘f’@§‘qdn“'%f’ﬂ§ﬁo(sm t reat ed
with | PAHC pefistallizhtion trath IRA/MeSH/E: Ried awhﬁ@kdtﬁs 2515266%),| et aec by
filtration and@shed Wt h ettfteﬂrw (QM,O}']’@ , ( ?5 ﬁiterr]C.
Preparati on o i F:alla]ml"é‘?ﬁed?gﬁe unds for Exarrpl es 17 and 18

Resol ution of 2-amno-7-nitrotetralin 2-Am no-7-nitrotetralin (30 g,
156 mmol ) dissolved in 200 mM of acetone was added 30 to

di benzoy|15>t5mmnlzd§acud (58 7 g, 164 mml) al so d| ssolved in 200 m of
acet one. X S S L Yo I ashal acetone The
paste was ref

thiophenecarboximidamide
(a) (-)-2-{{Phenyl)carbonvlamino-7-nitrotetralin

To 2-amino-7-nitrotetralin (1.8 g, 9.39 mmol, derived from dibenzoyl-L-tartaric acid)
20 in THF (50 mi) and 10% K,CO, (100 ml) was added benzoyl chloride (1.2 ml, 10.1
mmol). After the addition was complete, the mixture was diluted with water to a
volume of 250 ml. The precipitated solids were collected by filtration. washed with
water and dried in vacuo: (2.8 g, 100%), m.p. 208-209 °C, {a]p -24.0 ° (¢ 0.87
DMSO).
25 (b} (-)-2-((phenvl)methyDamino-7-njtrotetralin hydrochloride
To (-)-2-({phenyl)carbonyl)amino-7-nitrotetralin (2.8 g, 9.4 mmol) in anhydrous
THF (100 ml) was added borane-THF (32.8 ml, 1M THF, 32.8 mmol). The mixture
was refluxed for 5 hr, cooled to 0 °C, and quenched with the dropwise addition of
4N HCl. The mixture was again brought to reflux for 1 hr, concentrated in vacuo,
30 and the solids filtered (washed with water) and dried in vacuo: (2.8 g, 94%), m.p. >
300 °C, [a]p -59.4 ° (¢ 0.39 DMSO).
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of wat er/ethanol/acetonitrile (1:1:1) then flitered hot. The solids

col | ected upon filtration were recystallized fromthe above m xture
(3X): (5.25 wos5mgisef a single i somer was obt ai ned aspdEGBsuigzad by
chiral capillary zone el ectrophorisis, mp. 240-242 [err]C 5

Li kewi se, dibenzoyl-L-tartaric acid could be enployed to resolve the
opposite enantionmer using the sane.sgol vent system as that described
above: (5.3 g, 6%, of a si ngle i somer was obtained as determined by

chiral capi l{cak Ringide42 C 10 Exanpl e

éL EI ophen(e; ér'@%&grﬁfé}‘é& EFE t)]%e(;&?&lethyl)gmgxo% }u?m{e%ra\/: @ag? Et7 oﬁl )-2-

(+)-2-(( PherinIMeePbgmlxﬂiamaddedru wtﬂyﬁcr anbont1sE 10%Pafcarurmcmi?:tm wagtetralin

(1.8 g, 9.39 nmol, deriv omd| | -D-tartaric acid) in THF (50
m) and 10%!HOERgepaief @t § blmf») ugh friits and cenpepiraigd to & glassy |

10.1 ol §. sﬁh&%&ﬁﬁa@ﬁﬁh%ﬁ&dmmtﬁ{,ﬂmh& OB DNSOYas dil uted Wi th
water to a vol unme of " The Rr €ci pat at ed solids”were collected by
filtration, (@h&INH((2- yimethyRamino):fud.3cfh-tete aphthy7-vP<-8 g, 100%, m p.
208-209 C, [ x{rz%é gc O. 33 20 DWVSO) . (b)

(+)-2-((phe -/-nitrotetralin hydrochl oride To

(+) - 2- ((pherkd i—&-df((pha}lylj)mmhml)arﬁimﬂt-mnimemmﬁh hydcBlotde 2.5 gn83 Inymol) in
oo P o Ve e ST RIS CL it A 50 17 °
quenchedlw t19.4 inenadl: o'ﬁlm mixtaredvdsistirred for24 hr 40N45RCY, . duiﬁpednnwthasie waer br ought
o el ux Qg dobie QRO AEte 3 X350 ). 23 compiphl il S hes

(washed wi t h ™ wa
[ err] +51. O[wdthr yater,(irizd dbSfdagnesium syifate, filtered and concentrated to an oxl The

+) - 2- (( Phen i no ot tr,I' ro ori de . stirred
gol) ut i E,ﬁ, of °¥'+‘}“Zi'-t%wﬁgﬁ'§/me% avwrﬁ%taggr‘&‘ﬁrﬁ itk "dhers 30
~mmol ) in MeGblidshbérerdollesteds by’lﬁﬂﬁﬂoﬁ aﬁatw&khed WitR @tHeAtORE rekPfintidtion frohe

mxture

...w

15 IPA/MeOH/EL,O yieided a white solid: (2.7 g, 71%), m.p. dec > 260 °C,
fa]p -44.5 ° (c 0.57 DMSO).

20 (a) 2.3.4.5-Tetrahvdro-1H-3-benzazepin-7-amine monchydrochioride
To a solution of 2,3,4,5-tetrahydro-7-nitro-1H-3-benzazepine hydrochloride (1.68 g,

7.35 mmol) in ethanol (100 ml) was added 5% palladium on carbon (0.2 g) and the
solution was placed on a Paar Hydrogenator Apparatus and pressurized with 45 psi
of hydrogen. After the theoretical uptake of hydrogen had been achieved (2 h), the
e 25 catalyst was filtered off and washed with water (25 mil). The filtrate was
concentrated. Absolute ethanol was added and evaporated until all of the water
had been evaporated and a solid formed. The solid was dissolved in hot ethanol .
(50 ml) and the product was precipitated by the addition of ether (75 mi). The
solid was collected and air-dried to give the product as an off-white solid (2.43 g
30 (94%)), m.p. 288-91 °C.
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.hydrogenated at 50 psi for 1 hr, filtered through celite, and concentrated
to a Iass solid which was honpbgeneous by TLC, [err] rr] (c
0.87 DVBO) . o9 P(,ZSGE%LO?S%

(+)-N-((2-(Phenyl net hyl )am no) -1, 2, 3, 4-t etrahydronapht h-7-vl) - 2-
t hi ophenecarboxi mdamde 5 To (+) 2- ((phenyl ) et hyl ) am no-7-anmi notetral in
hydr ochl oride (2.5 g, 8 mmol) in (20 M) was added

S-net hyl -2 th did I
The n et ur o SRR g2 L o4 ﬁ’gﬁﬁ”’f%ﬂz%?%*é’%‘?ﬁnéazeeam-gaﬁ’%tm%?@cwg’§ :
andheét r aﬂ]e(d) etm &,18. {gtﬂmd)l) andtoftSeméthyl Ztﬁ:&ﬂrdﬂeihxoci?lmlx?ﬁﬂbl Hyﬁdozgdiﬂé e Sgt, vve{ ed
washed wi er ri rransu u ilte nd cqncentrate
tos'an 10 mmal) §p de%‘g‘yﬁf‘gg’ﬁg’b‘@d mri%a?ﬂ‘ir‘ﬁ??’ HaF% ze(g“ﬂit’"ﬁslsw éi and
triturated Vﬂrﬁﬁlencc forC2 @ - TRE QoB® P tHE reactioh il &ffiebred  ddd (vﬁ&tie@nwﬁﬁ‘d

washed with ether. One recrystallization fromI|PA MeOH Et|[errdO

yi el ded aS whsapsopazial {5 mb. @dq;thﬂemyate (1pmi}ieThe air-dded solid meighet [18g]

Er4;1 E_E((arzr]((ﬁ? Qm?) rrev”ry’l am ﬁ’ Eaﬁgwg?ﬁow(éﬁ?/c}monapﬁ?h?aﬁy fiegt and

t hi ophenecarmmddam gﬁ:yl acetaeq) The solvent was dried over magnesium suifate and
() PTG B 08 Stk Sl s e s ke v i

di benzoyl - -nczprbpanot (a@ inf) 2@ acndxf‘ ieoHwith agdrdg):n diromitie%inKisepropa@fpleamtil thd 00
e compit GOITHRR s Acie vERE PRI afPs rFipieled by, B akicon efﬁrtai@aecsadé’éé' .
m . The preqBpimpt e%&%rbﬂﬁct“ﬁéseca@c{e‘%?h&ﬂ“m driédt tct v@”th Wk tthe

wat er and dried in vacuo: 8- 20 [err] [err] -24 0

(c 0.87 dilgydpolyromide sait(0.70.-8 ?ﬁ%)@m%)-&éﬁ:hyl Yam no-7-nitrotetralin
hydrochl ori de To (-)-2-((phenyl)carbonyl)am no-7-nitrotetralin (2.8 g,
9.4 rrrml) I n anhydr ous THF (100 m) was added borane-THF (32.8 m, 1M
THF, 32. mﬂé}ﬂﬁiﬂﬂ m xt ure was refluxed for 5 hr, cooled to 0

Lerr] C gqd %Efr%&*l@*ggﬁ‘r_ﬂé yhrdifdenio L 90aAloximigard HCL. The nixture

was again b U ; , 30 and the
solids filté ' ] i ide: (2.8 g, 94%, mp.

> 300 @i ]wgs ﬁ-gﬁa{r]:d fg’l?m\%ng Ql‘fe gieﬁ?o%@cample 19, step (a). From 7-nitro-
1,2,3,4-tetrahydroisoquinoline hydrochloride (3.00 g. 14.0 mmol) and 5% palladium

on carbon (0.3 g) in ethanol (150 mi) was isolated product as a light rose colored

20 solid (2.43 g (94%)), m.p. 232-4 °C.

2.3.4-tetrahydroisoquinoline-7-v])thiophene-2-carboximidamide
This was prepared following the method of Example 19, step (b). From 1.2,3.4-
tetrahydroisoquinolin-7-amine monochydrochloride (046 g) and S-methyl 2-
thiophenethiocarboximide hydroiodide (0.85 g) in isopropanol (2.0 mil) and

25 dimethyl formamide (2.0 ml) was isolated after workup the title compound as the
free base (0.60 g (94%)). This was converted to the bisoxalate salt in a
methanol/ethyl acetate solution to give the product as an off-white solid (0.59 g
(54%)), m.p. 199-200 °C (dec).
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(-)-2(-Phenyl) et hyl )am no-7-am notetralin hydrochl ori de To a stirred
solution of (-)-2-((phenyl)nethyl)am no-7-nitrotetralin (2.8 g, 8.7 muol)
in MeOH (100 W9 9746258 added a catal ytic anpbunt of 10% Pd/ C Pox/GHISDIS9E Was
hydr ogenated at 50 psi for 1 hr, filtered through celite and concentrated
to a glassy 5 solid which was honobgeneous by TLC, [err] -74.6 (c 0.80

DVSO) . (d) (-)- N—((2 (Phenylrrethyl)@mno
)-1.2.3.4-te dr .o 1),- 2 . thio henecarbOX| mdam de To
(-) - 2- ((phersH 4R = ~'-'-~A R EEIIoguIng Ing L g, 8.7 muol)

DIVF qqﬁﬁsj o
Ih;dr oi odi de 'tag ﬁlﬁudﬂaéf lmk%y%‘of; re was st ‘%BW% &t 45
[err]C, du eﬁ mmj taad pptasamm carbonatar(a()eg) irn atetonitrile r(m hyl) veseddded (3 X

100 m ). Th h t d d

mmgnes! um o el Sroflle T2 3150 HEAG ¥ Ecknimne colfaby R sphiion was SyTed e

di ssol vedS i mvemxglmlanﬂ the solidtvesd thén femmmejlﬁmﬂebxﬂ rTﬂdJ{oNdﬂEika iémweh% The
sol i ds were cted g(Illlt ation shed wt ether

recrystalliz W%ﬁ% 'E\rq?ﬁ"@"ﬁ"e eaemqné'e@ﬂlv@teqz 79,
71 %, m P, 'Idlecziried 20880, or anid ﬂid’s& waé ¢ofcentréited-and thBEulting oil was kgl e 19
N-(2.3.4.5-Tetra hdr(ioé zazepi ne-7-yl ) t hi ophene- 2- carboxi m dam de 20
(a) 2.3.4.59P e’Prﬁ%@m 9imb. b%h’éasf ioR- wasa made aﬁﬁmwhrh)@rmbl ari¢eacid in To a
sol ution of ethafof} The Rapbiis which f@hﬁé@n&&sé Wg%ﬂ Cadbftflf 150 g8 (1 63

g, 7,35 nmol) in_ethanol (10 I'um on car on (0.2
g) and t¥e cthanghagd ﬁennlvxefsetbprawsi aéﬁeda mrsowmaegpﬂam anppm dtiess tand

hyarogen” haf beatomahy nitort a3 SHeRAGRa ML HARRERETM P, gHEMANS g

"washed Wi t hSQM@Fn(GZ@%)),mpTBiﬁ-S "Ct{de)e vvas concentrated. Absol ute

#et hanol was %Bin q @.%WQ&L L ) tar had been
evapor at ed ' I n hot ethanol
(50 m) and%h@ommduewam@segamtfqﬁnwmgaﬂe ln;ethdteoieﬁthple r19p§tep1(£9erl-‘xbﬁﬁ m).

of 1w 15" sBEPRBE 25t T2 iydtispitincig pfaesiBrng .06 8¢5y mionfona

N- (2. 3. 4. 5- 5% pailadiimo oh Hafbdne(02gein etharol (100 hilpwheolated tiebsrotinttderd de

yellow colored solid (1.05 g (‘78%)), m. p 2579 °C (dec)

This was prepared following the method of Example 19, step (b). From 2-benzyl-
20 1,2,3,4-tetrahydroisoquinolin-7-amine monohydrochioride (0.50 g, 1.8 mmol) and S-
methyl 2-thiophenethiocarboximide hydroiodide (0.67 g, 2.3 mmol) in isoprapanol

(2.0 ml) and dimethyl formamide (2.0 ml) was isolated the title compound as a
yellow solid (0.53 g (84%))... This was converted to the oxalate salt in isopropanol,
m/e = 348 (M+H).

T

This compound was prepared by following a process analogous to that described
above in Example 20. m.p. 75 °C (dec).
30

Exampie 23
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suspension of 2,3, 4,5-tetrahydro-1H 3-benzazepi n- 7- am ne nonohydr ochl ori de
(0.60 g, 3.0 mml) and of S-nethyl 2-thiophenethi ocarboxi m de hydroi odi de
(1.1 g, WO g7/ ) in dimethyl formamde (2.0 m) and | BEFGBR#IB (2.0
m) was stirred at anbi ence for 20 h The solid fromthe reaction was
coll ected and washed with 5 isopropanol (5 nml) and ethyl acetate (15 m).
The air-dried solid weighed 1.18 g a4ld was a mxed salt. This solid
was di ssol ved,in .nd was baS|f|ed and extracted into ethyl

acet ate. The S8 : isoqunaiipe-6- Bhigphene-2-carbaximidamide concentrated
to give the figers v , . AochIBEE '
i sopropanol 0 and acrdifreo ydr 0g prom de i n i sopropanol

until the 10 A§81umm@ﬁ xmymabn-érammcrwapﬂ@daetﬂvﬁseqoahd An.aChain.bSoct, 112,

addi tion of ( Lecte and

dried to gi V?th gﬁ@m{‘:?o&é 3P€er°h§:dﬁ agdyiﬁr%?%e@g qcig( & -?Osoj 2%‘4

I\ml_ E)l §8§ f %M@acxd (85 mlEmdrﬂwelw;Orydﬁ)chl lonc acid (Z;O ml) l:vas plat(:jed on a Paar (a)
SQQui i ne-7- ene: 2-.car, am a

| . 2. 3. 4- Tetrm%&ggo % %ﬁm%ﬁ%&%‘ﬁlﬁrl’ﬂé’ y'Hm

prepared fol Tha sujvdxﬂnmam’ehnded)in Eammﬂm! ﬂfcii: resﬁlﬁﬁ%@ﬂi wfgrﬁg%ﬂoxfél)dtﬁéiwe%%/

i.de mmol ). and 5%

pat | adi um  SOUEHHS RGNS cabagsie, AL A% SoPrBRPOh Y mvabylmeopbzpeeeprmct
as a light r@i&dqﬂia@ﬁ@.ﬁhrﬂgulfﬁ@j b&aﬁx@ ;ﬁﬁsé)wﬁ?@oﬁ&ﬂ trated - ana?tﬁ%%s%itf g Ot was

(b) N-(1.2,3.4-tetrahy dr0|so ui noline-7 ene- 2- car boxi m

This was eﬁﬁ’?‘ﬁﬂf“%‘lapm RB st !‘ié gsbusing 2831 “EEWI dn thioreform a(sbgluenxrtorulve
1.2.3.4- 3, 9 | and
S-net hyl 2- 0% 'E hi opr?grsgfﬁfﬂg?gdr%sggo%&ﬁymggﬂ%@&%&;dﬁ# gm%% 9?15

i sopr opanol (3kem wp )in 200 miof eshanelgnd 1 mquivaiens of 2 0.1600 Mvdgdmhlcalt:enhchf ter

wor k the t a r wa
convglrot ed tok{’ flo ?@g%ﬁ?g‘% eﬁs‘étp Ve %Js Eﬁgﬁ?anolf&%égm%%{'@'@g%ﬁﬁ gn
to give the p@hﬂilMS 143 (M+H).f -white solid (0.59 ¢ (54% ), mp. 199-200

[err]C (dBC) by 1P12 54300 dfdisoquinoline-6-vi)thio hene-2-carboximidamide

This was prepared following the method of Example 19, step (b). From 1,2,3,4-
tetrahydroisoquinolin-6-amine monohydrochloride (0.90 g, 4.9 mmol) and S-methyl
2-thiophenethiocarboximide hydroiodide (1.80 g, 6.2 mmol) in isopropanal (2.0 mi)

and dimethyl formamide (2.0 ml) was isolated after workup and chromatography on
20 silica gel the title compound as the free base (0.74 g (57%)), m.p. 170-5 °C.

Example 24
N-(Isoguinotin-7-v)thiophene-2-carboximidamide
(a) 7-Nitroisoquinoline

25 A solution of 7-nitro-3,4-dihydroisoquinoline (3.00 g, 17.0 mmol) and 5 % palladium
on carbon (3.0 g) in decalin (75 ml) was heated at reflux for 3 h. Upon cooling, the
solution was filtered and the catalyst washed with chloroform (200 ml). The solvent
was removed in vacuo to give 7-nitroisoquinoline (1.63 g) as a tan solid. MS 175
(M+H). '

30 {b) Isoquinolin-7-amine
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(a) 2-benzyl-7-nitro-1.2.3.4-tetrahydroi soqui nol i ne nonohydrochl ori de

To a sol uti oWOI§IsHi tro- 1, 2, 3, 4-t et r ahydr oi soqui nol i ne noNEHGBISEMSor i de
(2.50 g, 11.6 mmol ) and potassium carbonate (2.0 g) in acetonitrile
(100 M) was added benzyl bromide (2.22 g, 13.0 nmol) in acetonitrile
(10 m). The solution was stirred S o¥2ynight and the solid was then

removed by fi ratlon The S was renoved  in vacuo to give a
solid which %e%%’é@@@l%@ﬁiﬂ?‘@e%w ona  The

dried (MySO @aat Hyafcfgaﬁatsr n?gsﬁ eﬁsr%qsmﬁﬁﬁ%@adbéxhgoz @ s batalstofot Was

t aken up. i n et hanol This solution was nmade acidic with

hydr ochl or i c 3aBi & P@ psi. Thea poastigp moptee p\'ﬂéc Enrcfata@dmecwl\re@trfe@%aset up
lid and "
ngled a'rll'heago?tﬂ'g:!= g%q ectﬁgf,gnd alr sowdﬁé'g gha%l % ﬁﬁ) V@%

2- benzyl - 75n isoquinblif-7amine €0. Q&desaltamquidloMSlMﬁ Mr-idd INWIIRjGCB@ n9.02 f

> benzyl 1,58 ﬁ*»éﬁs@&&égf&émdn”hﬁ)ﬁ?ﬁﬁl ‘i%éhg% G 708 & 1400

conpound Was(ma,aa,}e)j foll ow ng the nethod of Exanple 19, step (a). From
15 2-benzyl - 7- 1 4- etrahydro SO!J noll ne hydrochloride (2.00 g,

A_.i

44444

) in ethanol (100 m) was

i sol at ed theADrQﬂuﬁ&n asf axso umoﬁﬁ@'—ixﬁiﬁecqb%e% Sgl7i dminbl)O%ard (S8fétyl 2 P.
257-9 Jerr]C (de ‘}

N (2- benZifl - 1B Qpisensﬂmammw#@.(&ébm gabi maob- ip Fenrreanad (4D ardoBME{4ani de
This was pr eﬂﬂ)’ ﬁgs gtﬁ'}é@i’%‘ g i MendRinliRm Wis fotRéPlo 33\1&%5%11‘ Py)dm)Et'i fhd

2-benzyl - 20 1, 2,3, 4-tetrahydroi soqui nolin-7-am ne nonohydrochloride (0.50
g, 1.8 nmol) mtﬂﬁ Wlth methﬂmy chloridesi iR caxtratd; w@‘aﬂm pyardoagnesivg! sifate:

§r10) G\Z\/ag [ golg)at e e t| W@@ EHu‘%‘rélﬂ au Sff\ﬂudﬁ' %lx ow s%@ﬂ gof—g&r@m(pgei%

This was conwas psdfi@d)by helumarttmmatggtaphy onisdizp rggbém% methanol in ehiorofors

Mt 2

S Ohi ontine =B S Beous, axblyfeh)?sd ol 31 0 ot 2,388° Dt N s
prepared by fel:kysmlhzeg frorp retieyd acetate {29 gui)i so give 1105t g dESltduﬂnacbmpoundahome in
Exanpl e 20. ot hxte soli é:]pcﬁ'ﬁﬁﬁ%"c?’ 0
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N-(1.2.3.4-tetrahydroi soqui nol i ne-6-yl)thi ophene-2-carboxi m dam de (a)
1.2.3.4-tet ra%dr oi soqui nol i n- 6-am ne nonohydrochl ori de A sol ution of
i soqui nol i n- 67 rﬁ”ﬂ@‘sf Manske, R H F., et. al., J. Am Chempcgﬁp.g,smf%

4997 (1950)] (4.40 g, 30.5 mml) and pl ati numoxide (300 ng) in a solution
of 5 acetic acid (85 m) and 2.5 M hydrochloric acid (30 m) was placed

on a Paar Hydr ogenat or Appar at us and¥as pressurized with 45 psi of
hydr ogen for . The sol vent was renoved in vacuo and the resulting
salt was part ed between aqueous potassi um carbonate and 20%

i sopropanol ih net Alcemponid of fotmuiaThe dried (magnesi um sul f ate)

organi c phase was concentrated and the resulting oil was 10

chr omat ogr aphed on silica gel Wsipg 2% nethanol in chloroformas eluent to
gi ve 3.08 g (93 % of f{ﬁe ) bt ﬁf an oily solid. This product (3.08
g, 20.8 ) was takep up l’ of ethanol and 1 equivalent of a
0. 1000 M hydrochloric acid sotutio Hadded. The sol vent was renoved
to yield -the nonohydrochloride as a solid, M5 149 (MtH). 15 (b)
N-(1.2.3.4-tetrahydroi soqui noline-6 -y‘?) t hi ophene-2 car boxi m dam de

This was prepared follow ng the nethod of Exanple 19, step (b). From
1,2,3,4- wﬁﬁg{nahydr oi soqui nol i n- 6-am ne nonohydrochloride (0.90 g, 4.9
mml ) and S-nethy 2-t hi ophenet hi ocar boxi m de hydroi odide (1.80 g, 6.2
mol ) in i sopgPopepresents? a0 five ) memberedn dettroayclin |arématic minge cofitaining )1 vies4

compound 20 clrsRpH BIEEREITO M MY gl Bleslifed o' GRodd bl pr

24 N- ( | Sexdogenp kriifluctemeshivhiatkyh €1eta? 6 Caitinosrt byane)Tanke which is( énnected to

7-Ni troi soquipoline, 25 sol ution,of .7-ni.tra-3, 4- di hydroi soqui noline (3.00
g, 17.0 mol )tﬂaﬁamgﬂéfrpaﬁhgmoun“ FP’E&%’%%&"P . agﬂéﬁ"ﬂ Wy in (75 n)
was heat ed atAmrepresents N(XS of z?gpjxygg t he solution was filtered

emved | n valdePEgEt MEL/O G (8 soqui nol i ne (163 §) as & tan sol id. M
175 (MHV represents (CH,),; '
W represents (CH,),;
a and b independently represent an integer 0 to 3,
provided that a+b is in the range 1 to 3;
X and Y independently represent hydrogen, alkyl C1 to 6, or the group -(CH,),Q
20 or -NXY represents piperidinyl, pyrrolidinyl, morpholinyl or tetrahydroisoquinolinyl;
Q represents biphenyl or phenyl optionally substituted by one or more groups
selected from alkyl C1 to 6, alkoxy C1 to 6, perfluoroalkyl C1 to 6, halogen, nitro or
cyano;
m represents an integer 0 to 5;
25 n represents an integer 0 to 6;
or the chain U-V-A-W is as defined above save that it may be unsaturated,
or the chain U-V-A-W may represent -NH-CH,-CH,-O- substituted at a carbon
atom by the group -(CH,),-NXY, wherein m, X and Y are as defined above,
and pharmaceutically acceptable salts and enantiomers thereof.
30 2. A compound of formula I, according to claim 1, having structure defined by
formutla 1A:
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7-Nitroisoquinoline (1.62 g, 9.25 mmol) in ethanol (150 m) was

hydr ogenated on a Paar Hydrogenator Apparatus over 5 % pal |l adi um on
carbon (0.2 §Yo%®6t8t al yst for 3 h at 50 psi. The rea®CT&BIHIRW%Ur e was
filtered and the sol vent renoved at reduced pressure.

Recrystallization of the solid from ethanol (3 m) gave 5

i soquinolin-7-amine (0.98 g) as a tan se#-d. M5 145 (M+H),

9.02 (s, 1H, 8.29 (d, 1H), 7.63 (d, 1H), 7.47 (d, 1H),7.13 (dd, H),
7.03 (d, 1H), 4.00 (broad : (c)

N- (1 soqui nol i n-7-yl )t hi ophef Nédxni dami de A} ﬁol ution of

i soqui nolin-7-amne (0.96 g, 6 S- net hyl 10

t hi ophenet hi ocar boxi m de (2.42 g, 8.86 mmol) in |sopropanol (4 mM) and DWF
(4 m) was stirred for 18 h. ThR solution was poured into dilute sodium
hydr oxi de and extracted with nmethylene chloride. The extract was dried
over rragné&ﬂhﬂ;lﬂfate and the sol vent evaporated to give and oil which
solidified

NVR (CDCl[err])

chr omat ogr ap yéén S|t€| c(;?’ Pﬁ%ﬁ' Pﬁ“}r%gfd %E{!ﬁ J‘Q&%?%gaggt'&ggﬂe'd W th

gaseous ammN'Pﬁ) -Oe(@{gﬁNH 3dbstjrupéd by S(QIH,IL-NX YT loe -BelCH,) WNEX)-(CH,

recrystalli

conpound as

97/ 06158
-43-

.q

1ff

15

30

RTINS T

or -NXY represents piperidinyl, pyrrolidinyl, morpholinyl or tetrahydrotsbqsiRSiiyf) 1896

ab represents phenyl optionafly substituted by alkyl C1 to 6, alkoxy C1 to 6,
trifluoromethyl, halogen, nitro or cyano;

and U, m, n, a, b and D are as defined above,

save that when T represents -U-(CH,),-N(X)-(CH,),- and X represents -(CH»,Q, n
represents an integer 0 to 5,

and pharmaceutically acceptable salts and enantiomers thereof.

3. A compound of formula T according to claim 2, wherein T represents a Cy¢
saturated or unsaturated alkylene chain substituted by -(CH,), -NXY; or -O-(CH,).-
NH- substituted by -(CH,),,-NXY; and X and Y independently represent hydrogen,
alkyl C1 to 6 or the group -(CH,),Q.

4. A compound of formula 1, according to claim 2 or claim 3, wherein T
represents a C, saturated or unsaturated alkylene chain substituted by -(CH,),-
NXY.

5. A compound of formula I, according to any one of claims 1 to 4, wherein
m represents O or 1.

6. A compound of formula 1, according to claim 2, wherein T represents -U-
(CH,),-N(X)-(CH,),- and X represents hydrogen, alkyl C1 to 6 or the group -
(CH.),Q-

7. A compound according to claim 2 or claim 6, wherein T represents -U-
(CH,),-N(X)-(CH,),- and U represents CH,.
8 A compound according to claim 2, 6 or 7 wherein T represents -U-(CH,),-

N(X)-(CH,),- and a+b is 1 or 2.



1. A conpound of fornmula | [err] wher ei n ”!@“HE‘L“HH“H H“l

five nmenbered heterocyclic aromatic ring containing 1 to emoas ons
.selected fromO, Nor S, optionally substituted at a carbon atom by
hal ogen, tr|fI uororret hyl, alkyl C to 6, nitro or cyano, and which is

connect ed t o WO988{38 [ enmi nder of the conpound of fornul a | PEHEBINMSY
carbon atom A represents N(X) or CH(-(CH err])[err]-NXY); U
represents NH, O or CHerr] 15 V represents (CHerr])[err] wW
represents (CHerr])[err]; a and b |rﬂ§ependently represent an integer O

to 3, prqvi ded ,t hat a+b|5| t he range

i ndependent | y- r epr & SARPAYRA gGeATding 1o, any, wfet%eoprep%n@rcgﬂgs in which n

- (CH err]) [ erépresaifls 001 or DPaxd I RAGGEY! feprisets -HLYIQ. pyrrolidinyl,
nor phol i nyl or tetrahydroi soqui nglinyl; Q. repr esents bj phenyl or phenyl

optional Iy sdfstit d é@B?“%éch%r‘B #voape; Of the sl?é’F%eé’t“!&i c\“ﬂﬂ-'m“aIW‘Fh to
6. al Koxy Clahfieh YDRpFdst SRy, Ghat bpfhaly substHA

m represents an Integ n reﬁglpesents an |n eger°0 to
t he chain i}wwlmltgﬁa@’wsmed above save that it nmay be unsaturat ed,

o e CA a0V aVRoSRPEP s DA b G 0 o e i ot ea

as defined alwheesin D represenpha five aenitieced heterncyeliotriny eonsaihing amecheteraatoO el S

ELE% 5, e LR K Bl g

PCT/ GB95/ 01844. A compound of formula I according to claim 11 wherein D represents

10 thienyl, pyrrolyl or furyl.
13. A compound of formula I according to claim 12 wherein D represents 2-

thienyl.
14. A compound of formula I which is:
N-((2-(phenylmethyl)amino)indan-5-yl)-2-thiophenecarboximidamide;

15 N-({2-(phenylmethyl)amino)-1,2,3,4-tetrahydronaphth-7-yl)-2-
thiophenecarboximidamide;
N<((2-amino)-1,2,3,4-tetrahydronaphth-7-yl)-2-thiophenecarboximidamide;
N-((1-amino)-1,2,3,4-tetrahydronaphth-7-yI)-2-thiophenecarboximidamide;
N-((2-amino)indan-5-yl)-2-thiophenecarboximidamide;

20 N-((2-(methyl)(phenylmethyl)amino)indan-5-yl)-2-thiophenecarboximidamide;
N-((1-amino)indan-6-yl)-2-thiophenecarboximidamide;
N-((1-(phenyimethyl)amino)indan-6-yl)-2-thiophenecarboximidamide;
N-((2-((3-chlorophenyl)methyl)amino)indan-5-yl)-2-thiophenecarboxamidine;
N-((2-((2-methyiphenyl)methyl)amino)indan-5-yl)-2-thiophenecarboxamidine;

25 N-{(2-((3-methylphenyl)methyl)amino)indan-5-yl)-2-thiophenecarboxamidine;
N-((2-((4-methylphenyl)methyl)amino)indan-5-yl)-2-thiophenecarboxamidine;
N-((2-(ethyl)amino)indan-5-yl)-2-thiophenecarboxamidine;
N-((2-(((4-phenyl)phenyl)methyl)amino)indan-5-yl)-2-thiophenecarboxamidine;
N-((2-(((4-hexyl)phenyl)methyDamino)indan-5-yI)-2-thiophenecarboxamidine;

30 N-((2-{(3-bromophenyl)methyl)amino)indan-5-yl)-2-thiophenecarboxamidine;



44- [err] 5 wherein T represents a (Jerr] Sat UH“!W}“I!”“LI"!“I

unsaturated al kyl ene chain substituted by -(CHerr])[err
-O-(CHerr])[err]-NH substituted by - (CH[err])[e r]-NXY ar
-U(CHerr])[err]-N(X)-(CH err])[err]; X and Y independently represent
hydr ogen, al W@97061580 6, or the group -(CHerr])[err]Q PCT/GBISQBOF
represents piperidinyl, pyrrolidinyl, norpholinyl or

t et rahydroi soquinolinyl; 10 Q represents phenyl optionally substituted by
alkyl C1 to 6, alkoxy Cl1 to 6, tri f-#&or omet hyl , hal ogen, nitro or
cyano; as defi n?d ab e that

when T repregng%li,((%n;“(‘&{‘gmﬁ%y[laﬁg 1?!&%1%{,&% tfgpﬂygr%gghrﬂg}kg-em s

- (CH err]) [ etibSdenearboximidaBfi®&sent s an integer 0 to 5, 15 and
phar maceuti cal Iéjaccept abl e salts and enantioners thereof

conpound of PNoftZr(phenylereshyigatbybaminod- l%ﬂeﬁeﬁfﬂlhﬂdé'pﬂéﬁbﬁhs7'ﬁl)€¥'err]
saturated or ne chain substituted by -(CH err])[err]-NXY; .
or -C)(CI—I[erF"??lfl‘gertn fﬁﬁ%ﬁﬁﬁg&egubstltuted by -(CH err])[err] NXY; -and X and
Y i ndependenN-Y (i e{plkeppimbyhyDaemino)-1,238k4iteCtatyds oowa g lnth gF-ip-2-
-(CH err])[ e A, conpound of fornula |, according to claim2

i 3. HidntepRearbonimidapiie

or claim 3, esents a (Jerr] saturat ‘ed or unsaturated

al kyl eng cPaN:((wFﬁn(mmﬂ)abgm)ﬁﬂhﬁ.&yu}z-ﬂﬁmpﬂe?ecalrbo;diﬁﬁﬁim;de, 5\.Nh A
conmpound o accor di 0 an cl ai s 0 erein

m ?Epresent sgﬁ(gil &Ph?BY“B“hY{}% ‘:‘b‘?r}%'u%dg 4) WFWW&’P“%’&&&'H&)‘[%‘ claim
2 wherein T lﬁgg&mgﬂ&dam,de (CHerr])[err]-N(X)-(CH err])[err]- and X

represent s [M Tl ]@; %ﬁ)ﬁuﬁiﬂqﬁa@ﬁ%ﬁp T/ R 5 - U

Ot D bl S ©
- U- ( CH er r ] ) Ned2}3,4-tetrakydepisoquripalinei fyflshiophene-Ricarbpximigamide; 2.
e N-(2-benzyl-1,2,3,4-tetrahydroisoquinoline-7-yl)thiophene-2-carboximidamide;
N-(1,2,3,4-tetrahydroisoquinolin-5-yl)thiophene-2-carboximidamide;
15 N—(1,2,3,4—tetrahydroisoquinoline-6-y])thiophene-Z-carboximidhmide;
N-(isoquinolin-7-yl)thiophene-2-carboximidamide;
or a pharmaceutically acceptable salt or enantiomer thereof.
15. A compound according to any one of the preceding claims for use as a
pharmaceutical.
20 16. A pharmaceutical composition comprising a compound as claimed in any
one of claims 1 to 14 in admixture with a pharmaceutically acceptable diluent or
carrier.
17. The use of a compound as claimed in any one of claims 1 to 14 in the
manufacture of a medicament for the treatment or prophylaxis of a disease or
25 condition in which the synthesis or over-synthesis of nitric oxide synthetase forms a
contributory part.
18. The use of a compound as claimed in any one of claims 1 to 14 in the
manufacture of a medicament for the treatment or prophylaxis of
neurodegenerative disorders, of migraine or for the prevention and reversal of .

30 tolerance to opiates and diazepines or for the treatment of drug addiction.
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.A conpound accordi ng to any one of the precedi ng cREPIAGEDN whi ¢h n
represents 0, 1 or 2 and X and/or Y represents==(CHErT]JTerrTD 10.

A compound ac¥BP#PHE to any one of the preceding claims in RATEHDKL1896
and/or Y represent -(CHerr])[err]Q and Q represents phenyl optionally
substituted by 5 alkyl Cl to 6 or hal og_g A conpound of
formula | according to any one of the prée ‘édr ng clarrrs wherein D
represents a {4ve o t

sel ected fromi% Nr%rm gp‘{ﬁ%ﬁ‘%’ﬁf’?‘y&sﬁﬁ@t"?@’rﬂ’ﬁ% agpﬂgggaé}ggon (ﬁfﬂﬁ@vﬂﬂx

hal ogen. thl:Zsyntheﬂs mrmons;uhthe&xsfﬁmiﬂimoﬁdasmheﬁngfdrmsd emnmhutovmpam n D
represents 10 i enyl kI ol I.or fur |, .13 A_CcO ng_of
formula | acc Fﬁﬁ%ﬁ%{% 'S}Z{" Rgﬁopémg%ﬁgnborm%%gﬂﬁpcha

14. A COWDOwiﬂhtﬂin 4 o eSamount of a compound of formula I as claimed
(phe met hyl ; ;ﬁ nQ) i rlldan 5-yl)-2-thi ophenecar boxi m dam de; 415
(phe

-

Z7!

§ 4-t etrahydronapht h-7-yl ) - 2-

—
=3

henec ar bZ!)(' M darhéBod of treatment or propb?la:ns of neurodegenerative disorders or of
am no)-1, 2, 3, 4-tetrahy dronaght h t hi ophenecar boxi m dam de;

2-

2-

p

2-

1- ani no) - Figraige zprtqurmpa%n mmplyf;olgmpm thABIgtas AEdirzApingsi Gl of
2- Ziﬁl Qﬁﬁg{

2- ?metn(r)&/: phenyl rre am no)r ndan- 5#’%} -2- tﬁmegﬁgntgc% Sﬁnms aerx%tl e,
1- ami no) i rpreuycrepn'e tmsugihe mggemqonﬂmmd@mpeuncally effective amount

1- (ph I d

2- Bﬁgﬁl %E%g%@&ﬁdrg%prﬂ?ﬂrﬁ%ﬁéﬁﬁéa E#gﬂ,@{&?&gﬁgﬁ ggngéggr ngam di ne;
2-

2- met2ily| phefypgrdemss tigr thanprapgratioaof a- gdn)pcamﬂrnfcﬂomnhchrdscnlanrdlme

p

(

(

(3- netﬂ?f’bhe‘m)f’t} ﬁ%‘f‘ﬁwefam no) i ndan-5-yl)-2-thi ophenecar boxam di ne;

(4-mettay! pheprypdringt Hydbmpotndodf fosaalad- by Jeactiigha eahematd@oempminae

et hyl) no%&ian 5-yl)-2-thi ophenecar boxam di ne;

((4-p yl) met hyl ) am no) i ndan- 5-yl ) - 2- t hi ophenecar boxam di ne;

((4shexyl ) phenyl ) nmet hyl ) am no)i ndan-5-yl)-2-thi ophenecar boxam di ne;

2- ((3- bronophenyl ) net Iwwf})“i‘*ndan- 5-yl)-2-thi ophenecar boxam di ne;
i 2 11

ZZZZZNZZZZZZZZ

w
o
Z
~~ 1

a
(
(
(
-
-
-
- (
(
(

wherein U, V, A and W are as defined in claim 1,
with a compound of formula III
20 NH

/U\ b

D L

wherein D is as defined in claim 1 and L is a leaving group;
(b) preparing a compound of formula I by reacting a corresponding compound

25 of formula IV
!
ij@—nnz.m . Ly

30 wherein U, V, A and W are as defined in claim 1 and HA is an acid,
with a compound of formula V

-~ This Sheet Has Been Replaced
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N-((2-( (3- chlorophenyl)nethyl)anino)- 1,2, 3,4-tetrahydronaphth-7-yl)-2-

t hi ophenecar boxi m dam de; N ((2- (phenyl net hyl)

(met hyl ) am nsyo 2/083s8, 4- t et r ahydr onapht h- 7-yl') - 2- PCT/GB95/01896

t hi ophenecar boxi m dam de; 5

N-((1-(phenyl nethyl)am no)-1, 2,3, 4- tetra%dronapht h-7-yl)-2-

t hi ophenecar boxi m dam de;

N ((1- (phenyl et hyl ) am no) i ndan-5-yl ) -2-t hi ophenecar boxi m dam de; N ((
1- (phenyl methyl)ami no)-1,2, 3, 4ptetzsydronaphthy6-yl)-2-

t hi ophenecar boxi m dam de; 10

N-((2- (phenyl rret hyB am no) - , 3, 4- tetrahydr onapht h-7-yl) - 2- fur ancar boximd
ani de: wherein D is as dcﬁne m claim I;

N-(2, 3,4, 5-t ety ahy Bﬁ?@ﬁl il e;
N(I, 2,3, 4- tgé)r ahygfe% so%w nold ne- i HHI o%)tklllgne- -car%égglgir%lg qaﬁ")@

N- ( 2- benzyi represnts Byl 5 do of wqdr—nsmupe-( p iy orsiacting 2- Mwwndmgiam de
; N(1 [ de;

15 N-(1, 2, 3%&'? ‘ﬁ‘gtr?; IOl {sl%qﬁﬁ me’géﬁéﬁ%}l ophe %ggg%él?%%%‘%ﬁgg

N- (i soqui nol formtda/ VIt hi ophene- 2- car boxm dam de; or a pharmaceutically
acceptabl e salt or enantioner the %eof 15. A conpound according to
any one of the preceding clainsRfoL Use as a Y pharmaceutical . 20 16.

A pharnaceutical conposition conprising a conpound as clained in any

i Tuont ol Wil B Crepresind ot €1 Yh o oF ahe @rat Gl LA R B, an,y

one of cl ai ngmhpgo 14 in the manuf acture of a nedi canent for the
treatnment or prophylaxis of a disease or 25 condition in which the

synt hesi s or (®ver - BigRaneg; ascosmpaynd (of fopmnigel & whichy Actepresents GH(-(CH).-
contribut ory Ngeyy an%%t 1kSst one &hf ahd & eﬁ@ Qﬁ 0% ?} it u%)r (?”e of

claims 1 to 14 i'n manuf act ure a anent or t nt or

prophyl axis by reaﬂmmemmmmmmdgﬁrfm@a I@# wiichronerer hmhfom and
preventi og a?@:ﬁ:@%@ﬁé%&%ﬁ%&@éﬂﬂﬁ& Qgrgomk{;\g@.s and di azepi nes or for
0

the treatnen rug
(e) preparing a compound of formula I in which A represents CH(-(CH,),.-
NXY) and m represents an integer 1 to 5, by reduction of a corresponding

compound of formula VII
20 v NH
XYNCO(CH,)p.y-HES, >____NH Vil
)

wherein U, V, W, X, Y and D are as defined in claim 1;
($9) preparing of a compound of formula I in which A represents CH(-(CH,),,-
25 NXY) and both X and Y represent hydrogen, by reduction of a corresponding
F compound of formula VIII

_ 0,H=(CH,)pmH w:©'>=“ Vil

30
wherein U, V, W, m and D are as defined in claim 1;



"-47- 19. A process for the preparation of a corrpoi.)u Bm IMHIN&WH”“]
as clainmed in claim1, which conprises: (a)

.conpound of fornmula | by reacting a corresponding conmpound of formul a
I [err] whereln U V, Aand Ware as defined in claim Wi t

a conpound o9 E®I®a 111 20 [erﬁmcnésmws
wherein Dis as defined in claiml and L is a |eaving group; (b)
preparing a conpound of formula | by re ‘g%‘ ng a correspondi ng conmpound 25
of formula IV 30 wherein U, V, Adnd Ware as defined in claim1l and

Hﬁ‘s' S an acigy  pibbfin® SCABIRG & frRuRUY 3n \which A representy @HI{(C38]28
NXY), X represents hydrogen and m represents an integer 1 to 5, by reduction of a
corresponding compound of formula IX

vV
) 5 . NH -
Y-NsCH(CHz)m_,-'HC\w]@_ . I X
=NH
' D

wherein U, V, W, D and Y are as defined in claim 1;

(b) preparing a compound of formula I wherein A represents CH(-{CH,),-
10 NXY), one of X and Y represents hydrogen, and the other represents -(CH,),Q in

which n represents an integer 1 to 6, by reduction of a corresponding compound of

formula X

v
-
' H
Q{CH; )i CONH{CH;) A=K, >=:NH X
D

wherein Q, m, U, V, W and D are as defined in claim 1;

(i) preparing a compound of formula I wherein A represents CH(-

(CH,),-NXY), one of X and Y represents hydrogen, and the other represents -
20 (CH,).Q in which n represents an integer 1 to 6, by reduction of a compound of

formula X1

Y
o(cnz)n,,cuan-(cuz)ﬁuz: N\':_“ X
=

wherein Q, m, U, V, W and D are as defined in claim 1; or

G preparing a compound of formula I in which A represents CH(-
' NXY) and X represents hydrogen by reduction of a corresponding compound of

formula XII



EENE TR

wherein Dis as defined in claim1, (c) preparing 4muwﬂumlﬂlllu ull
formula I in which A represents N(X) and X 5 represents I

the group -(CH err])[err]Q by reacting a correspondi ng conmpound of
formula I in which X represents hydrogen with a conpound of formula VI
R[err]-L WO97/06158 VI 10 wherein R err] representsPEIeppsQi896 o 6 or
the group -(CH err])[err]Qand L is a | eaving group; (d)

preparing a conpound of fornmula | in which A represents CH(-(CH err])[err]
NXY) and at |east one of X and Y represem® alkyl Cl to 6 or the group
-(CHerr])[err]Q by reacting a corresponding conmpound of formula I
in which one or both of X and vau epresents hydrogen with a conpound of
formula VI; (e) preparin aund of fornula)k in which A
represents CH(- (CH err])[e¥ri=Ctg, Ny aE.d_: represent’ lah integer 1 to 5,
by reduction of a correspondi ng co und of formula VII ferr]

wherein U, V, W X, Y and D are as defiHAed in claim1; () prepari ng
of a conmpound of formula I _in which A represents CH(-(CH err])[err{ 25 NXY)
and both X Jan®hergin g 36 Wi Drands ¥ gemas defineddnclaimd; of a correspondi ng
conpound of f gh\Whdrelidsk [ vert: i r S
Gt pod i ol Shiridre/tidsired or Ebésiary SGuvereif Hetefhibdnt tomlbudd & foridufd' 17 of
PCT/ GB95/ 01898@nother salt thereof, to a pharmaceutically acceptable salt thereof, or vice versa.



-Clﬁ?:(CH[ eﬁ?%)[er}r:)]r epar! ng Y f!mljﬁgjﬂﬂ Ilt mnjro@ﬁp%tﬁmmggaggﬁ

integer 1 to 5, by reductl on of a Cor¥ espondi ng conw gf forrrul alX
[err] wherein U, V, W D and Y are as defined i c‘ (h)
preparing a conpound of fornula | wherein A represents CI-l(CI-l[err])[err] 10
NXY), one of X and Y represents hydrogengy.and the other represents
-(CHerr]).Qin which n represents an integer 1 to 6, by reduction ‘of a
correspondilflg coApptuedssfor the ﬁx@pﬁ%’tﬂ@n%t’ a compound\8ffdniulL], & cldim¥d MV and
D are as defjned in_claim1,; (1) preparing a corrpound of
formula | GRERd: wh }‘f'hr‘é:ﬂ?‘mﬁts CH( - (CH err])[err]-NXY), one of X and Y

(EPLeSent sy piharih, KIpAUREL ARGS9 vccsl A A RS okl

f ormul a Xl of formuds I1 wherein Q m U, V, Wand D are as defined in claim

1; (]) preparing a conpound of formula. |l in which A
represéﬁts - NXY) anduX represents hydrogen by reduction of a
correspondi ng corrpound of Y or Lgy XI I 30

A X 2 I

wherein U, V, A and W are as defined in claim 1,

with a compound of formula III

20 N H

/Lk Pl

0 L

wherein D is as defined in claim 1 and L is a leaving group;

(b) preparing a compound of formula I by reacting a cdrresponding compound

25 of formula IV
v’U
¢ NH,.HA
‘\wji} : IV

30 wherein U, V, A and W are as defined in claim 1 and HA is an acid,
with a compound of formula V
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vvhereln U V, W D and Yare as defined in claimi1, and where desired or
necgssary convegrting the resultant conpound of fornmula I, or ,Tm., her
sal/t .ther eof to-a har maceut i cal | y acceptabl e salt thereof M ge versa
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