Title: DOPAM NE D1 RECEPTOR AGONI ST COMPOUNDS [err] [err] gﬁerrd Abst ract
The i nvention provides 2,3,4,5-tetrahydro-1H 3-benzazepi ne o ”@E%Wal
formula (1) wherein. R err] is hydrogen, halogen, Cerr]-Cerr] alkyl, or
CF[err]; Rerr] is hydrogen, nethyl, or |ower alkenyl of 3-5 carbon atons;
Rlerr]-and Rl err] together forma furan, dihydrofuran, thiophene,

di hydr ot hi ophene, cycl opentane or cycl ohexane ring and R err] is hydrogen
or Rerr] and R err] together forma fyran, dihydrofuran, thiophene,

di hydr ot hi ophene, cycl opentane or cycl ohexane ring and R err] is hydrogen:
Rlerr] is hydrogen, halogen, CFerr], CN, NJerr] or NHerr]; Rerr] is
hydrogen, hal ogen, CF[ eDégamiGhDiNdcepini AgonidHH empdundshe specific

conbi nati on of substituents: Rerr] = H Rerr] =Hand Rerr] and R err]
together formng a cyclohexane ring is excluded, nanely

1- (5, 6, TIiB-prdsadti@kydsoraphtd Bogimide DIl ke@p@r dgdmis ebhpdiyds, o Mabanege! [ d] azepi
ne-7, 8-di ol .. The, conpounds of éhe I nvention provide therapeutic agents
that selRSERMERPYFDCATEOUEE *LQthS8Fy wi th post synaptic dopami ne D1

. receptors in the striatum directly or in-directly (terned dopam ne D1
agoni ses()xB and are particularly valuable as anti-Parki nsoni an agents.

1 599 705 discloses 1-thieayl and 1-furyl-2,3 4,5-tetrahydro-1H-3-beazazepiaes having
atility as cardiovascular agents. Sowme benzazepines as Dopamine D1 receptor‘ agouists have
beea described. Focr example, 1-phenyl-3-benzazepines are disclosed ia EP 0 230 755-A and
carbamates of 6-chloco-7,8-dihydroxy-1 (4’-hydroxyphenyl)-2,3 4,5-tetrahydro-1H-3-
benzazepine are disclosed in )

EP (0 380 355-A.

The present invention provides compounds which are potent and selective ligands for the
Dopamine D1 receptor. Such compounds can be used ia the treatment of neurodegenerative
diseases especially, but not limited to, Parkinson’s disease. Parkinson’s disease is a progressive
neurodegenerative disorder charactenzed by the progressive death of presynaptic dopamine
nueroaes in the substantia nigra that innervate postsynaptic striatal neurones and the resultant loss
of staiatal dopamine. The primary therapy foc Parkinson’s disease focuses upon compensation
for this loss of dopamuiae 1a the stratum. The curreat main-stay foc this replacemeat in the
admunistrattion of the metabolic precucsor of dopamine, namely, L»DbPA which is converted
1ato dopmaine in the ceatral nervous system. However, L-DQOPA can cause severe adverse effects
such as nausea, vomuting, cardiac arrythmias and hypoteasion. Additionally, long-term use of L-
DOPA is associated with the development of abnormal involuntary movements (dyskinesias) aad
psychosts. Furthermore, the positive benefits associated with chronic L-DOPA therapy
experienced by suffers s lessened, typically several years after treatment was first initiated.
Therapeutic agenl;_s that selectively interact positively with postsynaptic dopamine bl receptors 1
the strtatum, directly or in-directly (hereaftec termed dopamine D1 agonists) are particularly

valuable as anti-Parkinsomian ageats.



16 August 2003 | Dopam ne DI Receptor Agoni st Conpounds The present
invention relates to Dopamine D | receptor agonist conmpount® U4t #8thods
for preparing such conpounds and to their use. GB 1 599 705 di scl oses
1-thienyl and 1-furl-2,3,4,5-tetrahydro-1H 3-benzazepi nes having utility
as cardiovascul ar agents. Sone benzazepi nes as Dopamine DI receptor

agoni sts have been described. For exanphe, 1-phenyl-3-benzazepines are
disclosed in EP 0 230 755-A and carbamafes of 6-chloro-7, 8-di hydroxy-1
(4' - hydroxyphenyl )-2, 3, 4, 5-tetrahydro-1H 3 benzazepi ne are disclosed in EP
0 380 355-A. The present invention provides conpounds which are potent and
selective ligands for the Dopam ne R;1 receptor. Such conpounds can be
used in the treatment of neurodegenefative diseases especially, but not
limted to, Parkinson's dise Par i nson' s di sease is a progressive

neur odegenerati ve di sorder c ct e gy The progressive death of
presynapti c dopam ne nuerones in bstant\a nigra that innervate
postsynaptic striatal neurones ang esul tanN-+eR3 of striatal

- dopam ne. The primary therapy fq : ' i sease focuses upon
conpensation for this |oss bfOdopa striatum The current

mai n-stay for this replacenent in the i nistrattion of the netabolic
precursor of dopam ne, nanely, hverted into doprmaine in
the central nervous system However, e cause severe adverse
effects such as nausea, vom ting, cardiac atyythm as and hypotension.

Addi tionally, long-termuse of L- DOPAlis assjociated with the devel opnment
of abnormal involuntary novenents £é S I?:nd psychosi s.
Furthernore, the positive benefits aSSOCI-ted wi'th chronic L-DOPA therapy

@

According to the present invention there are provided 2,3,4,5-tetrahydro-1H-3-benzazepines of

the general formula I

wherein: R' is hydrogen, halogen, C;-C, alkyl, or CF;;

R*is hydrogen, methyl, or lower alkenyl of 3-5 carbon atoms;,

R’ and R* together form a furan, dihydrofuran, thiophene, dihydrothiophene, cyclopentane or
cyclohexane ring and R’ is hydrogen or R* and R’ together form a furan, dihydrofuran,
thiophene, dihydrothiophene, cyclopentane or cyclohexane ring and R? is hydrogen;

Réis hydrogen, halogen, CF;, CN, NO; or NHy;

R is hydrogen, halogen, CF3, CN, NO, or NH,.

The specific combination of substituents: R; = H, R; = H and R4 and R together forming a

cyclohexane ring is excluded, namely 1-(5,6,7,8- -tetrahydronaphthalen-2-yl)-2,3 4,5-tetrahydro-
IH-benzo{d]azepine-7,8-diol.



experienced by suffers is |lessened, typically several years after treatnent
was first initiated. Therapeutic agents that selectively THhfiegustg003
positively with postsynaptic dopanmine DI receptors in the striatum

“directly or in-directly (hereafter terned dopamine D | agonists) are

particularly valuable as anti-Parkinsonian agents. 16 August 2003 (1)
According to the present invention there are provided

2,3,4,5-tetrahydro-1 H 3-benzazepi nes of the general formula | wherein: R

i s hydrogen, halogen, C-C4 alkyl, or CF3, R2 is hydrogen, nethyl, or |ower
al kenyl of 3-5 carbon atons; R3 and R4 taégether forma furan, dihydrofuran,
t hi ophene, di hydrot hi ophene, cycl opentane or cycl ohexane ring and R5 is
hydrogen or R4 Karkd SR&mopiget e fJofimelmiaiefckamismi. N9 Gf YrlaAF-93tdesoplene,

di hydr ot hi opheng, - I At ane. or . | xane ring and R3 is hydrogen; R6
i s hydrogen, hafeorglgéén?m%l%gj}%@mﬁl&%ﬁlp%ﬁg?p%mﬁ? I?ls WG SR COH%P' fen, CF3,
CN, NO2 or NH2NNthel-spigciThe congronisd distdsehwhith Suhstst tantos theRyvemidd R2 = H

and R4 and R5 tqget he r m a .cycl ohexane ring is._excluded, namnel
56, 76 t et KCgERAGh AR NaAL s T SR0E g arge:  hec ’

| H benzo[ d] azepjdi8e=f. a8 @ iR0lposiddd. August 2003 - 7= K S. Suganori, et al.,
(Journal of Neurochemistry. 1998. 71,4, 1685-93) describes the functional
differentiation of nultiple Dopami ne DI |ike receptors by conpound NNC

01-0012. The c igsel d I.60.% 8.6 1" hats of jnventi on

( Conmpound NNC 8%-01%%8,9 gi P%g;%so‘%r}gri?t E’gtdﬁ{g %??ual éh%n el’ll’[T d%’gi%\ﬂtﬁﬁg? it has a
hydrogen at t héi-Rbepogipiiesihe/Somp268; @8Psdli igchiopasnt @iffeofwom that of the

al kyl -7, 8-di hydroxy- 1. Rheny éubgﬂn?e'ué’o%’d%&hgaﬁ%péﬁ%rapfnosition 1, do not have a

furan, dihydrofuran, thiopene, dihydrothiopene, cyclopeniane, or cyclohexane ring.

DE 2629887 discloses medicaments with peripheral Dopamine receptor simulation
for kidney disorders, diuretics and anti-Parkinson syndrome defects. Preferred
compounds have a hydrogen at the R! position and do not have a furan,
dihydrofuran, thiopene, dibydrothiopene, cyclopentane, or cyclohexane ring

struciure on the phenyl group.

GB 1 599 705 discloses 1-thienyl and }-furyl-2,3.4,5-tetrabydro, [ F{-3-benzazepines
being medicinally active compounds especially as cardiovascular agents due to their
peripheral Dopaminergic activity. These compounds do not have a phenyl group at

position 1 on the benzazepine ring.

EP 0 380 355 discloses carbamates of 6-chloro-7,-dihydroxy-1-(4'-Hydroxypheunyt)-
2.3,4,5-tetra-hydro-1H-3-benzazepines as prodrugs. The compounds disclosed do not
have hydroxyl substituents at positicns 7 and 8 on the ben.iazepine ring, and they do

not have a ring substiuent on the phenyl group at position 1.

EP 0 230 755 discloses 1-phenyl-3-benzazepines. These compounds have a hydrozen
residue at posidon R' and do not a furan, dihvdrofuran. ihicpere, dirydrothiopanz,

cvciopentang, or cvelohexane ring structure on tha phaoyl group.
- - = 2 =



1h- 3-benzazepi nes_ The conpounds di sclosed in this patent 1d{fer i gmthat
of the invention in that the substituents on the phenyl t d;? sition
1, do not have a furan, dihydrofuran, thiopene, dlhydrothlopene

cycl opent ane, or cycl ohexane ring DE 2629887 di scl oses nedi canents with
peri pheral Dopam ne receptor stinulation for kidney disorders, diuretics
and anti-Parki nson syndronme defects. Preferred conpounds. have a hydrogen
at the R position and do not have a furan, dihydrofuran, thiopene,

di hydr ot hirgg)ene, B‘é;c'? ane, or cycl ohexane ring structure on the phenyl
group. GB'I° &¥poy ayiber iz seRgd anh U of grangongry “5wh@taw ahydr 0,

| H 3- benzaié&w:diﬁﬁa thmumgiumqmr@édaad AMe@CItHasVr%scﬁ.QIBB%QQémﬁeﬁ[@ﬁ‘t@} eé’fo 2d by
cardi ovasgul ar s due_to their peripheral am ner mf These
conpounds %‘oﬁzﬂtmﬁ watpn, Rempciessalyents. of phessals @fr?oiﬂpmdi (bfeh@bnmazémthm
ring. EP tha&@ 8%e ﬁH:@@r@?@&eFﬁEt@@@&%@ncﬁom the {iterature e.g. chiral column

6- chl or o- 7, - di hydr ox (4' - Hydr oxyphenyl }

2,3, 4,5- t@wlaatﬁ%w %‘i‘?—“&fo‘[ﬁe‘r‘i‘fdﬂtﬁ‘ﬁﬁﬁfe@ch@ew[bléhfﬂl‘gs whgther reptgzdunasudésscl osed
: do_ not h@¥@ehydroxyl substituents at positions 7 and 8 on the benzazepi ne
ring, and they do not have a ring substituent on the phenyl group at
position 1. EP O 230 755 di scl oses 1-phenyl -3-benzazepi nes. These conpounds
have a hygi@aepty vﬁ@l§$l€lgﬂb&flm9ﬁ§b?&tfg@n\@nh@lpﬂ'eq&l H)Q(f aI‘nlilacae‘Lrllicaﬁl ,{?}Luran

t ht opene, di _hvd; ot hi ocDenv, cycl opentane, or cvc exane Ti ture on
the phenyactdfdditign sallg oAbepaarep e ftveule briivotslts irgfudé tosadesivid fﬁf&iymb@amc
present ethndScAnidlaXilt C esol v 0. t he

i ndi vi dual pugri'ijel enlaﬁ%?grgr;e?@wﬁwr%n%g% r%\?jlcb%lmxc @g &% ?'i’l"eﬁ"g}oﬂ@rforned
by fractdceftalacts yateig, phthaliciand tarfariopsidar i ous soI vents, of the salts of
conpounds of the formula | with optically active aci ds or by other nethods
known fromthe literature e.g. chiral columm chromatography. Therefore,
this i nvelieiconpquids efdbsingtdtion gesmsef| bashetlob their phaimedogial aixitpnes t her eof

particular, the compounds of the invention are potent (high aﬁimty) and selective ligands for the
central dopamine D1 receptor (Table 1) as measured by competitive radio-ligand displacement

assays using rat striatal tissue homogenates as per the method described in Psychopharmacology
117:275-286 (1995).

Test Compound Ki (nM) Ki (nM)
Dopamine D1 receptor Dopamine D2 receptor
affinity affimity
Example 1 31 790
Example 4 6.7 2500
Table §

The benzazepine compounds of Formula { possess anti-Parkinsonian activity due to central
dopaminergic activity as demonstrated by employing the standard pharmacological test procedure
as repocted by Ungerstedt ¢f al, ia Brain Research 24:485-493 (1970). This procedure is based

on the drug-induced rotation (circling) of rats haviag extensive unilateral dopaminergic lesions of



Particul arly val uabl e enbodi ments of this invention are n OXIF
pharmaceutically acceptable acid addition salts of benzai@h& %903fornula
| . Such salts include those derived frominorganic and organic. aC|ds such
as hydrochloric, hydrobrom c, sul phuric, phosphoric, nethanesul fonic,
acetic, lactic, maleic, phthalic and tartaric acids. The conpounds of the

i nvention are useful because of their pharmacol ogical activity. In
particul ar, the conpounds of the inventidon are potent (high affinity) and
sel ective Iigands for the central dopanine DI receptor (Table 1) as

gtE?.;S ;,: :? f e s*%ﬁ’fé q%h‘{yb%ﬁ&ee% tﬁ)e te gom?rhses I%IE) 9 F tggve recor% f? Xlzsro%?lonagbehawour
Psychophatd@gah agich 62111]5(3:‘(&7:59;32&61e([é159ﬁ5)}f thel mgmstﬁmmmpmd:m: s;(snalh) dve peev)
Dopami ne D tor.affinityaffi a Ie 131790
Exanpl e 4Bré?§§08%&g?r§%?a‘%§mﬂ‘é‘%zazepﬁH) ey 6ﬁ‘n°d¥ 7 {S&' ereyrefE)&Srrrppossess
anti - Par kuaﬁﬂﬂmmc@t‘drlsyﬂtéryuduﬂ réghorCte ibedoale hypimeammdntyav@ngﬁtmgdn@mm of
denonstrated. by eppl ayi t he standard ar.m ica ocC dure
e e s arUBaf BilaSn S} O e PR Py P b S RS SRR G, 20
procedur eajdytnnRs@H movethdi@olihel gﬂmﬁllduﬂﬁdlaﬂ’eﬁl evkation (Widi reglettng Yheddsianad gddwtvi ng
ext ensi ve unil m ner si ons o

t
subst ant i PeRFYP %{“B‘iafee‘ﬁﬂﬁ urapipy "8%‘{ LR m‘ﬂ‘t"f“é%@“?%‘g”&&%ﬁ%’é‘f‘?ﬁgoq 8&8r di ng
of rotati pldst oheh@MidepimintPicladtivtyiofitisfapaln (Brpydtido xitth partinneém kel dingaldf t he
ni grostriatal. dopa em have b produced., .Unil at er
ol oni ngeRihE SO R F Horoga S o AT PRSI RT e speFiE e
dopani ne fa@@@:ﬂingrmowlstma}rbftehﬂﬁpw @@ icotipdudd Datians- yhﬁ{tﬁl’oﬁcﬁmethwe)f@ | owi ng
t he degeneratlon&g’p) the nigral .cell bodies.. Activation of

a

t
super - se ngefrfq'lxpéo nﬁzéze?lg é,ﬁfdéc?lgr%lycea f‘t?{:j% Cirﬂﬂﬁd%t e umlateral lesxonec? 6-

hydroxydopamine rat model in a dose-related fashion from 0.438 to 5.79 micromoles’kg whea
administered by subcutaneous injection. Cumulative rotations over a set time-period (190mias)
were as follows: 0.438 micromoles’kg = 23, 0.965 micromole/kg = 397 rotations, 1.93
micromoles/kg = 867 rotations, 3.86 micromolesfkg = 1078 rotations, 5.79 micromoles/kg =

1388 rotations.

The invention is further described by way of example only.

Example 1

a) I-(Benzofuran-7-pl)-2-{2-(2-chloro-3,4-dimethoxyphenyl)ethyvlaminofethanol

A solution of 2-chloro-3,4-dimethoxyphenylethylamine {6.33g, 0.0296wol) and (7-
benzofuranyl)oxirane (4.29g, 0.0268mol) in 15ml acetonitrile was refluxed for 16 hours. The
reaction mixture was cooled to 0°C (ice-bath), filtered and the crude product re-crystallised from
hot acetonitrile to afford the title compound (3.52g, 35%) as a white crystalline solid. "H-NMR in
CDCl; {8, ppm]: 2.86-3.16 (m, 6H), 3.85 (s, 6H); 5.26 (dd, 1H), 6.73-6.77 {m, 2H}; 6.91 (d, 1H),
7.21-7.26 {(m, 1H); 7.39(d, LE),;7.51 (d, LH), 7.61(d, i1H).



asymmetrical novenent of the animal, contralateral rotation (with respect
to the |l esioned side of the brain). The rate and durati orlSdf9eemddl at er al
rotation induced upon drug adm nistration is an index of central

dopam nergic activity of the agent. Conpounds which are known to be
clinically effective in controlling Parkinsonism e.g. L-DOPA and

aponor phine, are also effective in this rat circling nodel. By way of
exanpl e the conmpound 1-indan-5-yl-6-chl @ro-3-nethyl-2,3,4,5-
tetrahydro-1 H 3-benzazepi ne-7, 8-di ol produces robust circling in the

uni | at er ab) | esi-gpad. FaVAe) Yoo aviclolak: iy I T-Omrk-Y g I L., dns6-rel ated fashion
fromo0.438 to 5 79 ﬁ{l@gorrgﬁes/ kg when . ad ﬂ?g?é?% 4 f%ﬁgbbﬁf%ﬂ’gﬁs

0 .
i nj ection? ‘(éﬁﬁﬁﬁ’é‘l‘q'i’/‘él)ﬂd?e(ﬁcb[ﬁ@-%@éhneﬁl%mheﬂilmpeﬂi@dhz(rﬂzemﬂogs)S.ssm&:hbg as

fol lows: h7R8 thfireued Tre et &l:K847,397 patations, 1.93
m cr o\Arr,;I es/k i 867 rotcgdt%{dlg%sf:a %g%gg?n&@?o%%gg%g: %8?%%%& éﬁb’ﬁ‘lé"?) aE‘.‘f79

ni cr onol e¥fHY & ampiash tsmperatyre far, Y0Tmimuten Bist sobwtion wak erdphereddasatidad by way

of exanpl esiant ¥isxa : odki oz o
S 2-j2-( r2Tp c hE or 05{3, 4- g}:ﬁ rrg(%rll#o‘tg)s_hdéllrlrélﬁ ({e}tgﬁé/#%[!?ﬁ%ﬁ%?%%d%"ghhoqICI}&O? Brtheaedd xor0mb).

"2-chl or o- Sheo@tte fRERypHE Ayhkingr deed, fikerea@SyapdatOLOGIBL]) thaoa:dé product as

benzof ur anyle)i@aiotead ’ b | ml aget onitrile was.refl| uxed
for 16 ho _)r/’]s. Tﬁﬁg Hfgelg{:&t ?g%‘e?r%(lgt?f]rgg%gs c ofldgdm t o%@a(?%@hﬁa?%)sfl‘cﬁiW'éred

and the clefleroprdanénethenol (Y bk 2 tliaedfifrdeimhe hitle campbwdi 4std biicy Quiabfsarg t he
title compagptsésd. 529, 35% as a white crystalline solid. "HNWRin CDC 3
[6, ppm): 2. 86-3.16 (ni, 6K), 3.85 (s, 611); 5.26 (dd, M,- 6.73-6.77 (m

2H) ;6. 91 HA! :DCly (2 0pe7): 285 3rR0 (fRHJH); 7.53%;, 8H); 3865, 37p 4. 1otdd, 4iH); 6 30 &1 (d,

1) 16 Adgsto 20083 Al
2 M- t - t] I ] 2 Y - ;b
1- ( Benzof g?an- 7-a’S| S & eHtor B T2 e At Fbldy1D: 362(E et r anydr o- 1H- 3- benzazep
i ne 1-(Benzofuran-7-yl)-2-[2-(2-chl oro-3, 4-di net hoxyphenyl ) et hyl am no]
et hanol Q?.ZOg %FJIH}P') in,70 rjifluoroacetic acid was treated with
2 -7epl)- i i
concentrated sul phuri ¢ a |)d&'f ?rﬁn;lﬁ%gy‘}o?ﬂ ‘?ﬂ')fymgﬁ‘ifw%wjb‘z@dmm"ea”b' ent
t enper at dvéropoamid® i nutes. The sol ution was evaporated in vacuo and the
1—(Bcnzoﬁjf&n-?-yl)—ﬁ—chloro-?,g —dimethoxy—2,3,4,5—tetrahydro—IH—B-benzazepine (1.19g,
3.32mmol} dissolved in dry dichloromethane (20ml). The solution was cooled to -78°C aad
boron tribromide (133ml, 133mmo!) added slowly via syringe. The reaction mixture was
maintained at -78°C for 30 minutes, allowed to warm to 0°C aad stured for 2 hours. The reaction
mixture was subsequently cooled to -78°C, methaaol (25mi) added slowly and stirred for 30
minutes. After refluxing the reaction mixtuce for 1 hour the solvents were removed in vacuo to
afford the crude product. Trituration with diethy! ether afforded the title compound as a off-white
solid (1.26g, 92%).
1 . '
H-NMR in CD;0D {3, ppm}: 3.15 (m, [H); 3.30-3.99 (m, 5H), 5.00 (m, 1H}; 6.10 (s, LH); 6.95
(d, 1H); 7.07 (d, LH); 7.30 {¢, LE); 7.64 (m, LH); 7.79 (d, 1H).

Example 2

a) I-(Benzofbfthiophen-7-pl)-2-{2-(2-chloro-3, d-dimethoxyphenyl)ethylaminofethanol



resi due dissolved in 30nlL 4M sodi um hydroxi de and extracted with

di chl oromet hane (4 x 50m ). The organic fractions are coni§ fyégst §43d,
filtered and evaporated to afford the crude product as a yellow green

gl ass. Subsequent purification by columm chromatography on silica with

di chl or onet hane/ net hanol (9.1) as eluant afforded the title conpound as a
sticky white solid (1.428, 68%. "HNURin CDCl3 [S, ppnl: 2.95-3.80 (m
6H); 3.57 (s, 3H); 3.85 (s, 3H); 4.76 (¢d, 1H); 6.30 (s, 1H); 6.80 (d,

1H); 6.95 (d, 1H); 7.21 (t, 1H); 7.54 (d, 1H); 7.62 (d, 1H). c)

1- (Benzofuran-7-yl)-6-chl oro-7, 8-hydroxy-2.3, 4, 5-tetrahydro-1H 3-benzazepin
e hydrobr‘dt)n‘isﬂlétm“ of 2-chioro-3,4-dimethoxyphenylethylamine (7.00g, " 32.5mmol) and 7-

1-(B of a 5 14li ORI fo
(Benzo %%gﬂ%emn?r 60408 05 J02830 BB AX L0R! Fecdord: i@&&@%&-)zﬁgﬁ%ﬂ H}ﬁg@@@.za?ep

ine (1. 193\!éilg 3 ol) dissolved in dry dichl oronethane

sol ution reastneitEe wasokd do 0Kotiesrbath)i ey 4he tha S@dd protig@ merplyjtaliskded
slowy vi ' ihilEo ", te ] s Al -78C f.ar. 30
it os, AT i r e RO b TS g, FLAEL WA Bhculsidy

- m xture wadMBubhELGLdAL ppymlcd8F € d3 H(w, SIIB G B4rmtIBNBBS (L5iED) 5.06 e di )t 636 Yd,and

stirred fq%%;eb(_)m%gr@ I?J[étﬁ% g‘@:‘}n ,r7'1{33(f8,l t*_él Qg% #{%ﬁgﬁeacti on mxture for 1 hour

t he sol ven hove vac t he crude product.
Trituration with diethyl ether afforded the title conpound as a off-white
solid (1.26g, 92%. "HNWVR in CD3CD [S, ppm: 3.15 (m | H); 3.30-3.99 (m
5H); 5,00 (m I H,; 6. 10 (s, 1 H); 6.93 (d, IH; 7.07 (d, 1l1); 7.30 (t,
| H); 7. 64b}rn, I-{B8nrof¥/thi8pliet; 7-}iHy-chioroalypldineth ooy -2)3, 4, Bearby it BH-@phen- 7 yl ) -Z
[ Z- (2-chl Qr O_Ee‘J 4- di met hoxyphenyl ) et hyl am no/ ei hanol 16 August 2003 6 A
sol ution 8F%¥for o- 3, 4- di met hoxyphenyl et hyl ani ne (7.00g, 32.5mml) and 7-
benzo[ b] t hi®phefhiophenriayip2-{ 5B egro-30t-dinmthblyphenyPRiy laateambr i | e (Wasg,
refl uxed fgr 7ﬁ ho .. .Jdhe reactipn m xture s cqol ed QC (i ce-bath),
filtered éﬁl&m{) emcﬁjmetrbﬂrugr A wraec_lcg r\Vé t g?a;ljﬁds mealane sufpﬁomc ag:ld ?0.7[11},
10.7mmol),under a nitrogen atmosphere, and the solution heated under reflux for 18 hours. The
solution was evaporated in vacuo and the residue dissolved in dichloromethane (100ml) and the
solution washed with concentrated aqueous ammonia (2x50mi, 0.880) water (100ml) and
saturated aqueous sodium chloride solution {100ml), dried, filtered and evaporated to afford the
crude product as a yellow/green glass. Subsequent purification by column chromatography on
silica with dichloromethane/methanol (9:1) as eluant afforded the title compound as a pale brown
gum (3.01g, 81%).
TH-NMR ia CDCl4 (3, ppm]: 2.82-2.92 (m, 2H); 3.13-3.23 (m, 2H); 3.41-3.55 (m, 2H); 3.49 (s

3H); 3.83 (5, 3H); 4.66 (d, 1H); 6.21 (s, TH); 7.11 (d, 1EH); 7.37-7.41 (m, 3H); 7.76 (d, 1H).

c) L-(Benzofbjthiophen-7-yl)-6-chloro-7,8-kydroxy-2,3,4, 5-tetralydro- 1 H-3-benzazepine
I-(Benzo{b)thiophen-7-yl)-6-chloro-7,8-dimethoxy-2,3,4,5-tetrahydro- |H-3-benzazepine

(1.31g, 3.5mmol) dissolved in dry dichloromethane (20ml). The solution was cooled to -78°C
and " boron tribroaude (14ml, 14mmol) added slowly via syrnge. The reaction mixture was
maintained at -78°C for 30 minutes, allowed -to warm to 0°C and stirred for 2 hours. The reaction
mixture was subscquently cooled to -78°C, methanol (10ml) added slowly and sticred for 30
minutes. After refluxing the reaction mixtuce for | hour the solvents were removed in vacuc to

afford the crude product. Punfication by recrystaliisation from methanol afforded the title

compound as an off-white solid (0.68g, 45%) Mpt 185-188°C. Anal. (Calc)



fromhot acetonitrile to afford the title corrpound(5 579,. 47% as a white
crystalline solid. '"H NWVRin CDCI3 [8, ppni: 2.83-3,08 (P st084 (s,
3H); 3.85 (s, 31-1); 5.06 (m IH); 6.73 (d, 1H); 688(d 1H); 735 (m

6
3H); 7.43 (d, J R; 7.73 (m [H. b)
| - (Benzo[ b] t hi ophen 7-yl)-6-chloro-7,
benzazepi ne
| - (Benzo[ b] t hi ophen-7-yl)-2-[2-(2--chl offo- 3, 4- di met hoxyphenyl)et hyl am no] et
hanol (3.90g, 10nTnoI) in 30m trifluoroacetic acid was treated with

net hane s 7 I, at nosphere, and
t he sol ut :élb %g &d ungé(gcr'{;gfqlt&&gb)r gﬂ%ﬁ]@ﬂﬂg%%ﬁéq i M&DDQQQF{ET at ed
i nI vacuo .pmd}_tsgﬂ (€, a$i)ds0-6138 $l VH}BI 3ig0-Trchh, Q}EQWBBD?ge%{glﬁ)@ &81316[? ¥,

sol ution ueg s amonj a (2x wat er
(100m) a\ﬁgiqg)‘dt(@nr%{} ggéuglgbg Sgdﬁﬂ Pgrgi & ¥ uti on (100mL), dried,
filtered and evaporated to afford the .crude product as a yell ow green

gl ass. Subsequent purification by columm chronmatography on silica with

. di chl or onet hane/ net hanol (9:1) as eluant afforded the title conpound as a
pal e browmm gum (3.01g, 81% . 'H NVR.in 3[S ppm: 2.82-2.92 (m 2H);
3.13-3.23 (m 2H); 3.41-3.55 (m 2 X2 s 3H); 3.83 (s, 3H); 4.66 (d,
IH); 6.21 (s, IH; 7.11 (d, 1H); 7.37-7.41 (m 31-1); 7.76 (d, 1H). c)

1- (Benzo[ b] t hi ophen-7-yl) - 6-choro-7, 8- hydroxy- 2, 3, d, 5-tetrahydro- | H 3-benza
zepitie | -(Benzo[Dblthiophen-7-yl)-6-chloro-7, 8 di rrethoxy 2,3,4,
5-tetrahydro- | H 3-benzazepine (1.31g, 3. 5mm|) di ssolved in dry

di chl oronet hane (20nl). The sol ution was cooled to -78C and- boron

Lr T br ONUGg (Y Atllord 81yt eMlathiNd - 2k BYR sl T€aCL T ON i Xt ur e
was maintained at -78C for 30 allowed to warmto OC and stirred
for 2 hours. The reaction m xture vvas subsequently cooled to -78C, nethanol

(10m ) addeto ﬂ{eQWuMOIa&dZ ﬁlﬂhd’— ﬁﬂo:ﬁﬁﬁe 8038 Srinyt iamol) i z;l@&dr{)ﬁ‘; dcdobhitge kﬂﬁ?if) or d

reaction m xture for e solvents were renmoved in vacuo to

the crude ﬁr?ﬁ’&ﬁ‘étz{zﬁﬂlr"ﬂ 7 6é‘fmﬁh°’<b'9hwa¢tbs§@rawm @&t B.o#-? momalhvench shsotolubt or ded
the titl ereflG@ATFOUITH @ffao@-ﬂocﬂfnﬁ -2MhitLpeQbitdle €Rn8And 4 Lotid¥Rl bl FReAREGnd Anal -
(Cale.) 1 6 %u‘%ust tzhp

washe It diethyl ether, giving the title compound as a white solid (2.85 g, 36%). 'H NMR
(400 MHz, DMSO-d6): & (ppm) 1.96-2.03 (2H, m, CH;z-CH,-CHy), 2.50-2.84 (10H, m, SxCH),
3.72 (3H, s, CH30), 3.80 (3H, s, CH,0), 4.56 (1H, t, J 6.04, H-1), 5.14 (1H, broad, NA).and

6.94-7.14 (SH, m, Ar-£1). This material was used for the next step without further purification.

8- di nmet hoxy- 2, 3, 4, 3-tetrahydro- | H 3-

b) I-lndan-5-yl-6-chloro-7,8-dimethoxy-2,3,4,5-tetrahydro-I H-3-benzazepine
2-(2-Chiloro-3,4-dimethoxyphenyl)ethylamino]- 1 -indan-5-yl-ethanol (2.7 g, 7.18 mmol) was
dissolved in trifluoroacetic acid (50 mi), to which was added methane sulfonic acid {0.76 g, 7.90
mmol). The reaction mixture was stirred under reflux for 20 h, and was then allowed cooling to
it. Removal of the solvent afforded an oily residue, which was dissolved in dichloromethane (200
mf) and washed with ammoania solution {0.88 M, 150 ml), water (2x150 wml), brine (100 ml) and
~ dried. Removal of the solvent gave the crude product as a white solid. 'H NMR {400 MHz,
.CDC[]}. & (ppm) 2.04-3.52 (12H, m, 6xCH3), 2.55 (1H, broad, NF), 3.70 3H, s, CH;0), 3.86
.(3H, s, CH;30),4.27 (1H, d, H-1), 6.43 (1H, 5, #-9), 6.88-7.20 GH, m, oth‘e'r Ar-H). This material

was used for the next step without further purfication.



7 C1l8H16C NO2S. HBr. H2O C 48.61 (48.61), H 4.27 (4.30), N 2,98 (3,15
"H-NMR in CD3OD [S, ppni: 3.02 (t, 1H): 3.30-3-38 (m 11136’\@‘%62%(3374 (m
31-1); 3.89 (d, I H; 4.91 (d, t *H); 5.97 (s, |IH; 7.23 (d, 1H); 7.41 (d,
1H); 7.45-7.52 (m 2H); 7.34 (d, 1H). Exanple 3 a)

2- (2-Cnhl oro- 3, 4-di net hoxyphenyl ) et hyl am no] - I -i ndan-5-yl -et hanol To the
solution oft-indan-5-yl oxirane (3.38 g, 21.1 nmmol) in anhydrous
acetonitrile (20 m) was added 2-(2-chl & o-3, 4-di met hoxyphenyl)ethyl am ne
(2.0 g, 23.2 nural) and the solution refluxed for 20h_ Upon cooling a
white precipitate forned and was collected by filtration and washed with
diethyl ether, giving the title conpound as a white solid (2.85 g, 36%. 'H

NVR (400 O LorS- " (R4 R o) -
DR, 400 MR- g HEE e B i R

I Rt, J6-04, road NH) . 6.94-7.14 (5U, in, Ar-H).
gl_hl s materiall Wg%“ %1 !g %18?0(%%5 y&t’e‘bs\‘/ﬁt%ﬂf{ [Frﬁrtleh@ﬁepalﬁl €itati 0d.63b)
1-1 ndgl 5 yimdl) ohd cﬁfs@laﬂd Bndemato;@oym ,t8 whhich xg_a%taﬁgéa%ﬁl f‘fﬂ g@%@g%@e
- 2-(2 t n am no I_ndan- | -e

7. (18 rrrmIO; &/&% ddgggg‘l[ e f’%})f \EYB%aEféf‘P t‘écfo&“‘(dSOW'l‘ﬁ)theteddmnﬂchSwhm
added net haﬁﬁoﬁ:ﬂbﬁyﬂﬂd&(f)aﬂl d9ﬁ@ V49 Ql?nogQNasﬂH@aId% brink rﬁ&@gitt'htg Eblﬁ‘&&%%lﬁ&é("a
stirred ungg‘mrefl ux. for was then allowed cooling t noval

Cagqn PBYC 3RS dF‘?“yStF@Q i36é, forphite Remagl of dheosapest BWC a residue

of the sol

di chl or onetdntdiging 306 lorkks omrhdd V@-&Jﬂ@éj s&M(f- B @-@D@h@- r&%ﬂ%&”p[{r& 11 20
m), water (2x 150 mep brin m) and dried. Renoval Vent
gave the cPENBBFaRMC e%{gle%{“\/ﬁtﬂcf/@théé[oil‘ie&l“e “IH. NvRO- 320 8iviiizthe @@‘eé)Prole( ppr‘r)

e e g Tl e 3 S0
ot her Ar } i2686-3- 34 Ol smcothasrs XEHe) ﬂlékﬁﬂ;tse@cm)t heu(3H, uy 00AY),

Pulr In];i:alﬁatSI ‘g?h %&%QW @?g%%éﬁg’?r’re?ﬂg‘i?/z gz%t y O%C%AIEH)\S tetrahydro-1.r-#-3-ben
zazepine I-Indan-5-pl-6-chloro-3-methyl-2,3,4,5-tetrakydro-1H-3-benzazepine-7 8-diol
1-Indan-5-yl-6-chloro-7,8-dimethoxy-3-methyl-2,3 4, 5-tetrahydro- 1 H-3 -benzazepine  (1.03 g,
2.77 mmol) was dissolved in anhydrous dichloromethane (15 ml), which was cooled to -78°C. To
this solution was added dropwise BBr; (1.0 M solution in dichloromethane, 13.8 mi, 13.8 mmol)
over 25 min. The reaction mixture was stirred at -78°C for | h, at 0°C for 3 h and at r.t for further
i h. The reaction mixture was cooled to -78°C again and treated with methanol (20 ml) and was
then stirred at r.t overnight. Removal of the solvent afforded a brown residue. Methanol (10 mb)
was added and removed under reduced pressuce. This process was repeated four times, giving the
crude product as a brown residue, which was recrystallised from methanolether to give a pale
solid (0.87 g, 74%). The material was recrystallised again from methanol/ether to give the title
compound as a pale solid (0.53 g, 45%), mp. 255-257°C (decomp.); Found: %C, 56.42; %H,
5.58; %N, 3.14. CipHy;BrCINO, requices %C, 56.55; %H, 5.46; %N, 3.30. Mass 354 {m-&1). 'H
NMR (400 MHz, DMSO-d6): 3 (ppm) 2.05-3.79 (m, 6xCH,), 4.60 (1H, d, H-1), 6.16 (1H, broad,
H-9), 6.97-7.28 (3H, m, other Ar-H).



1- I ndan- 5-yl - 6-chl or o- 7, 8- di met hoxy- 2, 3, 4, 5-t et rahydr o- | H 3- benz i ne
(1.3 g, 3.63 nmmol) was dissolved in nethanol (20 m), to vﬁ%éﬁ?“ﬂgéﬁgdded
dropwi se fornmal dehyde solution (37% 1.87 m, 23.2 mml)_ Wite
precipitate formed with the addition. Sodium cyanoborohydride (97% 0.92
g, 14.9 mmol) was added, bringing nost of the solid into solution.

The' reaction mxture was then stirred at r t for 3 h. Renoval of the

sol vent gave a residue containing a col®rless oil and a white solid (3.8
g). This residue was purified by colum chronmat ography (Petrol eum

ether/ethyl. acetate, 1:1, Rf 0.25), g he desired product as

colourless oil (1.16 g, 86%. 1H N , CDCI3): S (ppm 2.08 (2H, t,

J 7.5, 1xCH2), 2.37 (3El; s, N-CH3), 2.86-3.54 (10H, in, other 5xCH2),
3.61 (3H, s, OCH3), 3.83 (3H, s, OCH3), 4.32 (1H, d, 1-H, 6.26 (1H, s,
9-H), 6.92-7.22 (3H m other Ar-H). d) I-Indan-5

yl - 6- chl ob- 3- mzp[lrzrfx@pnqrea"{yamat(nwtmk,%ﬁnmﬁz&pbmﬂlnﬁbﬂhﬁz'ﬁfk
- 3- benzaz

| - I ndan- 5-yl - 6- chl oro- 7, 8-di net hoxy- 3-net hyl -2, 3, 4, 5-tetrahydro
. epine (1.03 g, 2.77 mml) was dissolved in anhydrous dichl oronet hane (15
n), which widutiegol ed 2-ehlom8s-difieethdxlptndeth g vpa_@ogddﬁ%n%&gwﬁae r3

1.0 M B RdoPh i £ 0L .8 m, 13.8 5%Fui n. Th
Fenct§on ry oo b € DB i iy ot v ok and b rTie 1 o1

reaction-mxjturej s stlirre
further Teactien Mikierq eactobled LN (ebavin SrileaQl 20 tﬁe%ﬂd%%go(ﬁgﬁjqu%%ﬁiséJ ga,;, ed

wi th neth _(20. nd.was then stirred at r.t overnight eV of
the sol vert a"f‘gftza‘fr"" 228) aé*%B‘ffB&Ha‘F &uPRAYad (Aideniase) as@nehiteicjystallme saldid dtpt asmlo

9k
removed uiH&H-NdBlc €Dy BspiIe2 75 nSsrdy. 99998 3%&9?}'(93%@%7& f ug ; {?{i@d from

gi ving thg,. oduct as a brown residue, rec

net hanol / @phéwﬂﬁ *8‘5«7& H{dpHie 7-43 6. iLH): (07342, 1gT); 78345, IHheongd er) al  was
recrystallised again fromnethano[/ether to give the title conpound as a
pale solid (0.53 g, 45%, np. 255-257C (deconp.); Found: 9%, 56.42; 9%,

5.58; 9%\, 3.14. C201{23BrCINQ2 requires %C, 56.55; 9%J, 5.46; %\, 3.30 Mass
354 (m8L). ' H(BMMIY. 1M,y DS 2 2op2-3,79 (m 6xCH2), 4.60
Fd I T sha ey Rk S s T 16

7 FH) .

(11-f, d, H1). 6.16 (1H, broad,
August 2&6’?‘1@2’""8 :

I-{Benzo[b]thiophen-s—yl)-2—[2—(2~chloro—3,4—dimethoxyphenyl)ethylamino]ethanol (2.00g;
S.lmmol) tn 40ml trifluoroacetic acid was treated with methane sulphonic acid (0.36ml,
5.5mmol), uader a aitrogen atmosphere, and heated uander reflux for 18 hours. The solution was
evaporated in vacuo and the residue taken up ta dichloromethane (100mi) and washed with
concentrated aqueous ammonia (100ml,0.880), water (2x 100ml) and saturated aqueous sodium
chloride solution (100ml), dried, filtered and evaporated to afford the crude product as a
yeliow/green glass. The crude amine was taken up in methanol (40ml) and aqueous formaldehyde
(2.8ml, 37% wt, 37 mmol) was added followed by sodiuﬁ cyanoborohydcide (1.35g, 21mmol)
and the resulting solution stirred for 18 hours. The solvents were removed in vacuo, and the
residue taken up in hydrochloric acid (100ml, IM). The solution was washed with diethy! ether
(2x 100mi) and basified with concentrated aqueous ammonia (100ml, 0.880), the mixture was
extracted with dichloromethane (2x 100ml). The combined extracts were washed with water (2x
100mi) and saturated aqueous sodium chioride sclution (150mi), dried, filtered and concentrated
in vacuo. Subsequent purification by column chromatography on silica with diethyl elther as

cluant afforded the title compound as a white solid (640mg, 34%).



Example 4 .a) 1-(Benzo(bJthi ophen-5

y1lJ-2-12- (2 chl or o- 3, 4- d|netl|oxyphenyl)etf|ylarn|nolethanol
2- chl or o- 3, 4- di met hoxyphenyl et hyl am ne (7.00g, 32.5nmpbl) and (5-

benzoj bl t hi ophenyl. oxirane (5.30g, 30nmol) in 30nl acetonitrile was
refluxed for 48 hours. The reaction mxture was cooled to OC (ice-bath),
filtered and the crude product re-crystdllised from hot acetonitrile to
afford the title conpound (4 409, 37% as a white. crystalline solid th

137 9 T. n 3.72 (

4 mﬂ‘(ﬁﬂi EBG596 vpat 218 B Bt iy -5 G A5 dmad T a g
705 (d, 7. 8808 m s, BESLa ol (d L) ) enzo(bf k. 3-
nmet hyl - 6- chI or)o 23 dl)r net k(loxfaZ 34( tl-%)&ah (ﬁ o1§h§ g?@e%?aggh-?ﬁreﬁd H)

1- (Benzo[bi4 i Hanen 5-yl)-2-[2-(2-chloro-3, 4 di met hoxyphenyl )et hyl ani no] et h -
ano! (2.00g, 5.1mml) in 40l trifluoroacetic acid was treated with
net-hane sul phonic acid (0.36nl, 5.Snmol), under a nitrogen atnosphere, and
heated uriler defBewsolt/thioptgn Foxll-&-rmerhwd- -bscdilarpt ohdifmdrooed @b i-earadydra- IFadua and
the residye %}5,%1 up in dichloronethane (100m ) and washed with

concentrate gueous ammonia (1 OCOM,0.880), water (2x 100nl) and saturated
agqueous sle(gﬁeum{b]dhd:ﬂhen-ded)smmhyd)@c(hl@@mE}r;hmdthoeszp 3f4, $tembedrariti-2vapor at ed
to affor tf;}g crude product as a ,yellow green glass. The crude am ne was
taken up 1n et hanol (40nl) and aqueous fornal dehyde (2.8m, 37% w, 37
mol ) wag4zmsed Fnahdlpieaieg is ey ummy@mmé @yl e {olutdagwas2door®l -78a0d

t he resultlng solution stirred for urs. The solvents were renoved in

baeuo. afat (heon 1hpide ke ATHSD, AMRITION R 814 SYringEd THF Ciofton HRydre s
sol uti on Wagamesheds d hsE@lisl afiiaro wadX td 8 @R B fduRdTIE Lebotion

concentrated aqueous ammoni a (100m, 0.880), the m xture was extracted
with di cmhisuonwasmhseqiady ook o The d&?ﬁ;mm@nekﬁﬂm@t&sidwéﬁlewmwm foin
wat er (2 rﬂ) r us.sodi um-chl or i sol ution nl),
i oa, 1P RPAE P R AN PRS0 oAk PSP oot
col um chﬂmﬁmgmmﬂhyoltmclﬁorbmaaw {h9)dasedlimnt affbdded tastitle baragiund s arvdbelvt he

tithe conpotnd,as A i SaiR ihdch3i98Ys, soraf 2 25%: 48V % &%y, 2.95.3.12 (m,
4H); 3.30-3.4 (m, 3H); 3.89 (d, 1H); 4.38 (4, 1*H); 6.09 (s, 1H); 7.21 (dd, 1H); 7.4 (d, 1H); 7.68
(s, 1HD; 7.74 (d, 1H); 7.96 (d, 1H).

Aulgug OL(I)'[BI on of

d) 1-(Benzofbjthiophen-5-yl)-3-methyl-6-chloro-7,8-dikydroxy-2, 3,4, 5-tetrakydro-1H-3-
benzazepine. monohydrochloride
1-(Benzo[b]thiophea-5-yl)-3-methyl-6-chloro-7;8-dihydroxy-2,3,4,5-tetrahydro-1H-3-
benzazepine _
(111mg, 0.31mmol) was dissolved in a mixture of dry diethylether (30ml) and dry chioroform
(6ml). The solution was treated with 2N hydrochloric acid in dry diethylether (12ml, 24mml) and
stirred for S hours. The reaction mixture was filtered and the crude product re-crystallised from
| methanol/diethylether to afford the title compound as a pale yellow solid (95mg, 78%). Mpt
>220C (decomp), ‘H-NMR in (CD3),SO [8, ppm]: 2.82 (s, 3H); 2.9-3.0 (m, 2H); 3.5-3.6 (m, 2H);
3.7 (m, 1H); 3.84 (d, 1H), 4.87 (d, IH); 5.89 (s, 1H); 7.23 (dd, 1H); 7.52 (d, 1H); 7.77 (s, 1H),
7.84 (d, 1H); 8.10(d, tH); 9.04 (s, OH); 9.40 (s, OH); 11.15 (broad s, HCI).



to "HNWR in CDC13 [5, ppnj: 2.35 (m 1H); 2.39 (s, 3H) ;2.85-2.98 (m 2H);
3.13 (m 2H); 3.31 (m 1H): 3.56 (s 3H): 3.83 (s, 3H): 4.'87A494stddd. 6. 25
(s, 1H); 7.11 (d, 1H); 7.37-7.41 (m 3H); 7.76 (d, IH. c)

1- (Benzof bf t hi ophen-5

yl)-3-net hyl - 6-chl oro-7, 8-di hydroxy- 2, 3, 4, 5-tetrahydro-1 H 3- benzazepi ne
1- - (Benzo[ b] t hi ophen-5-yl)-3-net hyl - 6-chl or o-7, 8-di net hoxy- 2, 3; 4,
5-tetrahydro-1 H 3- benzazepine (470ng,lL.2mmol) dissolved in dry

di chl oronet hane (15m ). The solution was cooled to -78C and boron

-tribrom I Y- . Vi ri.nge, .Jhe reaction mxture was
mai nt ai negglg'g[ﬁ%g)'r% goigl\é;; mg%@eg’\,ﬂé?a_'ill’ %@é‘gy’t%’ it rdzt@j@c EgraddeidPPrédts or 2
hours. Thel¥;@86tMp@EL, IHb&t ure was subsequently cooled to -78C, nethanol
(40nl) added slowy and stirred for 30 minutes. After the solvents were
renoved in vacuo purification by colum chromatography on silica using
nmet hanol / di chl or onmet hane (1:9) as eluant afforded the title conpound as a
yellow solid (127ng, 3(r). "HHNMR in (CD3)2SO [S, ppm: 2.29 (s, 3H); 2.4
(m 1H); 295-3.12 (m 4H); 3.30-3. fixampRRH; 3.89 (d, 1H); 4.38 (d, 1*H);
6.09 (s, 1H); 7.21 (dd, IH); 7.44 (d, IF‘;; 7.68 (s, 1H); 7.74 (d, IH;
7.96 (d, IH). d) 1-(Benzo(bJthiophen-5 yl)-3-nethyl-6-chloro-
7, 8- di hydr,oxy-2,3, 4. 5-1 et r,ahydr o- 3- benzazepi ne nonohydrochl ori de
1- (Benzo[B] t hil‘ggﬁ'*eﬁ%l -“371"}‘-5' @Bfrg?‘ﬁg’lﬁf’b‘ﬁw"o%—- g YVt ¥sfratydrod 531 et r ahydr
0- | H 3 benbegimzepine (I i 1 ng, 0.31 mmol) was dissolved in a m xture of
dry diethyleth 30 nd dr hloroform _(6ml). The solution was treated
with 2N hyﬁ%‘éﬁfﬁ’@‘f‘%‘L}%)'c’i"%"?‘ﬂ“’di958?%13‘?@12&%%&%(3&21%:‘Hz%hﬁwazeaﬁa(a%égi rred
for 5 ‘houBumd)eas eamiupG it hel (25 iR Snd dqbddaE estmaridngde el 6hmk 984RE Otiihor)
re-crystall égdag f1‘|'lom nmet Qanoni %t h I(?rtgger to afford the tit|le conpound as
a pal e yelPaieedPig Pdgmgdiomgggno R/B%Y 50 déwsrp)nd fhe mpmiting sqle®) 250 | S,
ppni @ 2. 8Buédsfor ZHhqur The Shl@ionas bficentdatt i8 vBublind 8ld)esidue was taken up in

dichloromethane (100ml), the solution was.washed with water (2x 100mi) and saturated sodium

chloride solution (100mi), dried, filtered and concentrated in vacuo. After purification by column -

chromatography on silica using dichloromethane/ methanol (9:1) as eluant the title compound

was obtained as a pale orange gum (0.88g, 88%). 'H-NMR in CDCl; (8, ppm}): 2.34 (m, 1H); 2.37

(s, 3H); 2.96 (m, 1HD); 3.07 (m, 1H); 3.18 (m, LEL); 3.45 (s, 3H); 3.81 (s, 3H); 4.84 (d, 1*H); 6.10

(s, 1H), 6.78 (d, tH); 7.06 (d, 1H); 7.23 (m, 1H); 7.53 (dd, 1H) 7.58 (d, 1H).

b) I' L-(Benzofblfuran-7-yl)-3-methyl-6-chloro-7,8-hydroxy-2,3,4,5-tetrahydro-1H-3-
benzazepine

l—(Benzo[b] furan-7-yl)-3-methyl-6-chloro-7,8 -dimethoxy-2,3 4, 5-tetrahydro-1H-3 -benzazepine
(0.52g, 1.4mmol) dissolved in dry dichloromethane ([5ml). The solution was coaled to -78°C
and boron tribromide (6ml, 6mmol) added slowly via syringe. The reaction mixture was
maintained at -78°C for | hour, allowed to _u.;arm to 0°C and sticred for 2 hours. The reaction
mixtuce was subsequeantly cooled to -78°C, metharol (10ml} added slowly and stirred for | hour,
and for 18 hours at ambient temperature. The solvents were removed in vacuo to afford the crude
product. Purification by column chromatography on silica usiag dichloromethane/ methanol ©:n

as eluaat and re-crystallisation from propan-2-ol/ diethyl ether afforded the title compound as a



3.7 (m 1H); 3.84 (d, 1H); 4.87 (d, IH); 5.89 (s, [H; 7.23 (dd, £é3 7.52
(d, 111): 7.77 (s, 1H): 7.84 (d, 1H): 8.10(d, IH): 9. 04 (6 Augst 340 (s,
OH); 11.15 (broad s, HC!') 16 August 2003 [I Cal cul ated for

C19HI8NO2C(S. HCl : C, 57.71; H, 4.85; N, 3.54, d, 17.70. Found: C, 55.51;
-1, 5.18; N, 3.08; d, 17.66. Exanple 5 a)

| - (Benzo(bj furan-7y1Q 3- net hyl - 6- chl or o- 7, 8- di net hoxy- 2, 3, 4, 5-tetrahydro- | H
- 3- benzazepi ne 12

1- (Benzo[ b] furan-7-yl)-6-chl oro-7, 8-di met hoxy- 2, 3, 4, 5-t et rahydr o- I H 3- benza

o e GOt BB 5T PR
cyanobor othijS @elof. OHARYR id 200PiS0 Bng ,ﬁ]h@ sE@SHtI. amﬂ sl(pj)ng(pgl gﬁal M)t ﬁ or
a

hour s. ut i on ncentrated in vacuo an he resi due en up
o i CHTE B OnAAS QL ABO 4 RS 5BAE SHD- -GSt i AL (e 250
100n1) and7s@hun@ted0§9dﬁyn1 chloride solution (100m ), dried, filtered and
concentrated in vacuo- After purification by col um chronatography on

. silica using dichloronethane/ nethanol (9:1) as eluant the title conpound
was obtained as a pal e orange gum ( Q- 88 |H-NNR in CDC13 [8, ppm:
2.34 (m 1H); 2.37 (s, 3H); 2.96 3;4339——- 07 (m 1H); 118 (in, IH); 3-45
(s, 3H); 3-81 (s, 3H); 4.84 (d, 1*11) 6-10 (s, 1H); 6-78 (d, 1H); 7.06
(d, I'M 7-23 (m- 1 H-' 7.53 (dd, 1H) 7-58 (d, IM b)

1- ( Beuzo(#j f urlafBerizofblyhidpimetpll-3-Gretyl-61chioro-7,8-dikydroxy-2, 3,4, 5-tetrakydro- L H-3-

7,8-1i ydrpx %Fg »: 4, 5-tetrahydro-1 H 3- benzazepine 1- (Benzo[b] furan-7-yl)-3
-neth | -6-C ro-7,8-di methoxy-2,3 ,4, 5-tetrahydro-1 H 3-benzazepi ne

(Q 52g, 11- Zﬁnmrb[)v]tumssmm@)dmcmonbrx/sdu@mbmy-mmtsh@ﬁﬁlyerbmﬂ.) bedMgepal Uti on was

cool ed t d on t.rjbr added sIomAy via syringe.
The reacﬁyg%%gnéniltaﬁr eh\%gs btﬂ ynn gfpe“‘?‘éj?: | mefgae! @rPodred 2aesoirar m t o

0C and stippabdihfrd (02opaT%- thhE'i n@radl) wan added tfoll@vedatsy SddReeap@aBbd¥hyaAdd ed to
- 78C, Wt(ﬁ%ﬂg' 1. é l‘m:t%ﬁ t)o ﬁ\g deg:leasrl ((:)o OLXICSaSnSg)IU%E‘HII r"l[:he squtlon Lvashgtuled for 18 hours to

give a white suspension. The suspension was cooled to 0°C and hydrobror[uc acid (1mi, 48% wt) -

was added to give a clear solution stirred for 90 minutes. The solution was evaporated i vacuo

and the residue pur_iﬁed by column chromatography on silica with chloroform/ methanol {9/1) as

eluant gave the title compound as a yellow solid { 170mg, 94%). '"H-NMR ia (CD3 )2 SO {5, ppm]:

2114, 1H), 2.29 (s, 3H); 2.80 (dd, 1H); 2.95 (m, 2H); 3.18 (d, 1H); 3.35 (m, 3H): 4.53 (d, 1*H);

5.88 (s, 1H); 7.23 (d, LH); 7.46 (m, 2H); 7.66 (d, 25); 7.83 (d, 1H). '



and for 18 hours at anbient tenperature. The sol vents wer e, godan vacuo
to afford the crude product. Purification by colum chromato

silica using dichloronethane/ nethanol (9: 1) as eluant and
re-crystallisation from propan-2-oU diethyl ether afforded the title
conmpound as a 16 August 2003 12 buff solid (100ng, 171/0)-Anal- (Calc.)

Cl 9F1J CI NG3. HBr.1.5H20 C 50.58 (50.51) H4.78 (4.90) N 2.78 (3.10).

"HNW in (CD3)2SO [ &, ppm: 2.51(s, 3H) 13302 (t, 1H); 3.30-3.38'(m iH;
3.60- 3.74 (m 3H); 3.89 (d, 1H); 5.03 (d, 1*H); 5.82 (s, 1K); 7.05 (d,
IK); 7.20 (d, 1H); 7.36 (m 11-1); 7.72 (m IH; 8.00 (d, 1H . Exanple 6
a) . 1-(Behlrapbjthi ophen-7

y!')-3-netilyl-6-chloro-7, & di hydroxy-2, 3, 4,5-tetr-ahydro-1H 3- benzazepi ne
1- (B enzo[b]thiop hen-7-yl)-6 -chlo ro-7, 8-dihydroxy-2, 3,4, 5-tetrahydro-

| H 3-benzbzep 4 MwpahydiidbromtadeagotiiiBOmpould ofipamddl fiwaga:suspended in dry

nmet hanol (5m ) and aqueous formal dehyde (0.2nl, 37% wW., 2.7 mmpl) was
added foll owed by sodi um cyanoborohydride (0.10g, 1.6 mmol) to give a

- clear colourless solution. The solutigm was stirred for 18 hours to give a
white suspension. The suspension was gooled to OC and hydrobronmic acid (1
m, 48% w) was added to gi Verd clean solution stirred for 90 m nutes. The
sol uti on was evaporated in vacua ] esi dye purified by col um
chromat ography on silica with chlo ol (9/1) as cluant gave
the title conmpound as a yell ow sol Ml HK NVR i n (CD3 )2 SO |8,
PPM: 2. It (t,.1H); 2.29 (s ' ; 2.95 (m 2H); 3.18 (d,
1H); 3.35 (m 3H) 4.53 (d, | 7.23 (d, 114) 7.46 (m
2K); 7.66 (d, 2H); 7.83 (d, 114). 16 August 2003 13 d a| ms 1. A Dopanine' Dl
receptor agoni st conpound of generaR or | :

ey

wherein: R! from hydrogen, halogen, C;-Cq4 atkyl, or CFy;

R? i:'s hydrogen, methyl, or lower atkenyl of 3-5 carbon atoms;

R’ gnd R’ together form a furan, dilydrofuran, thiophene, dihydrothiophene, cyclopentane or
*cyclohexane ring and R is hydrogen or R and R’ together form a furan, dihydrofuran,
.thiobhcne dihydrothiopheae, cyclopentane or cyclohexane ring and R’ is hydrogen;

RCis hydrogen, halogen, CF3, CN, N02 or NHz;

R is hydrogen, halogen, CFs3, CN, NO; or NHy;



(1) wherein: Rl from hydrogen, hal ogen, C1-C4 alkyl, or CF3, R2 is
hydr ogen, nethyl, or |ower alkenyl of' -5 carbon atons; FB"%ﬁH9*$29%§ether
forma furan, dihydrofuran, thiophene, dihydrothiophene, cycl opentane or
cycl ohexané ring and R5 is hydrogen or R4 and R5 together forma furan,
di hydrouran, thiophene, dihydrothiophene, cyclopentane or cycl ohexane ring
and R3 is hydrogen; 6 R s hydrogen, halogen, CF3, CN, NO2 or NH2; R7 is
hydr ogen, hal ogen, CF3, CN, NO2 or NHR% 16 August 2003 14 2. A conpound
according to claiml1 wherein RL is halogen. 3_ A conpound according to
claim2 wherein Ris chlorine. 4. A pharmaceutical conposition containing
as an active ingredient a conpound according to any of clains 1-3 or a salt
t hereof, optionally together wth a physiologically acceptable carrier,
exci pi ent Zor dtl GERCYS. SARONPGUNd Scttf di AGSE6-any of ¢R=9R®-1-3 for use
in the treatnment or prevention of neurodegenerative disease 6. Use of a
conmpound accorQingﬁ%o ny of clains 1-3 in the pmanufacture of a nedicanent
for the treatnBnt*BI°W et odegdiferat Fve-Uisda8ES Y i Mt HOP Gt r eat nent of
. neur odegenerative di sease which includes admnistering to a patient
suffering fromsaid disease . an effective amount of a conposition according
to Cl ai m 4.' - pnazmaceun,z_c:al COomMpoOsSLClon concailnling as an active

ingredient a compound according to any of claims 1-3 or a salt

thereof, optionally together with a physiologically acceptable
carrier, excipient or diluent.
3. A compound according to any of claims 1-3 for use in the

treatment or prevention of neurodegenarative diseassa.

6. Use oir a compound accerding to any of claims 1-3 in the
manufaciure of a2 madlcament for the trzatment of

naurodegenerative dissase.

7. 2 meithod of treatment of neurodegenerativs diseass which
includes administering to a patisnt suffering from said diszasa

an efrective amount of a compositicon according te claim 4.





