2230007 PYRI DI NE DERI VATI VES This invention rel ates t ég%éidine
derivatives, 'to processes for their preparation, to t L LI/t o

phar maceuti cal conpositions containing them The novel compoeunds act on the
central nervous system by binding 5 to 5-HT receptors (as nore fully
expl ai ned bel ow) and hence can be used @s nedi canents for treating humans
and _ot her manmal s. The conpounds of the invention are those of formula
.[err]. the heteroaromatic N—OX|ﬂ@ﬁlgggﬁeggRgng&@%slo phar maceutical ly
acceptabl e acid addition salt rmula (1) or the

N-oxides. In the fornmula: z is 0, 1 or 2; R is hydrogen, hydroxy, |ower

al kyl, 1 ower al koxy, 15 hal ogen, trlfluoronethyl nitro, am no,
(Iomer)alk | anj no, or di ( Iomeréalk yl am no; (A Ris ¥dro en or | ower
al kyl and [é?b}suénYﬁ?tHQBrG ﬁterffidﬂﬁﬁléﬂ Ideﬁeva ives, to  or (c¢)

[err] H#%E@ceeseélfbrcﬁheﬁtl@kdﬁaﬂdtMMe;etéefhélrSubéda@gemo (1 ower)
pharmaceutical compositions containing them. The novel
_compdunds act on the central nervous system by binding
5 to 5-HT receptors (as more fully explained below) and
hence can be used as medicaments for treating humans
and other mammals. '

The compounds of the invention are those of formula

o’ l (CH,)
N
N

NRlR2

(I

. the heteroaromatic N-oxides thereof and the

10 pharmaceutically acceptable acid addition salts of the
compounds of formula (I) or the N-oxides. In the
formula:
z is 0, 1 or 2;
R is hydrogen, hydroxy, lower alkyl, lower alkoxy,

15 halogen, trifluoroﬁethyl, nitro, amino,
(lower)alkylamino or di(lowerdalkylamino;

(a) Rl is hydrogen or lower alkyl and

R® 1is (a) hydrogen,
(b) lower alkyl,

20 or () —(CH2)n—R3 or -CH.-CH=CH-(CH.) -R> or

2°m

—CHZ.C:C.(CHZ)m-R where n is 1 to 6,

m is 0 to 3 and R~ is

(1) aryl;



al koxycarbonyl, aryl or aryl(lower)al kyl; 5 (itv) [err]is
hydrogen, |ower alkyl or phenyl (lower)alkyl; (v) [err] ingepgndently

hydr ogen, |ower al kyl or phenyl (I ower)al kyl; 10 (vi) aring
of formula [err] or (vii) a group of formula -NR R where [err] are

I ndependent |y hydrogen, |ower alkyl, arypb_or aryl (lower)alkyl, 15

or a group of fornula [err] where R8 is |ower al kyl, |ower alkoxy,
aryl (I ower)al kyl, aryl, adamantyl, heteroaryl, or [err] where [err] .
represents hydrogen, | qwer) atky!l, 20 hal o(| ower) al kyT,
aryl, aryl (Il ower)al kyl or, hetesoaryl and R s .|l ower algyl
hal o(1 ower) al kyl, (1 overyix k%&yc@?%{)ﬁy?u bﬁebygFWF,“'ar‘ oWekY ] 25
i ndependent |y, hydrogen, |ov&lkéek¥yarbanyl,oarglyloi ower) al kyl H 397 - 3-
aryl(lowerlalkyl;
5 (iv) COOR5 where R5 is hydrogen, lower alkyl
or phenyl(lower)alkyl;
15,16 15 16

(v) CONR™R where R
independently hydrogen, lower alkyl or

and R are

phenyl(lower)alkyl;
10 (vi) a ring of formula

&)

or

(vii) a group of formula -NRGR.7 where

R6 and R7 are independently hydrogen,
lower alkyl, aryl or aryl(lowerl)alkyl,

15 or a group of formula —COR8 or SO r?

where 2
R8

aryl(lowerlalkyl, aryl, adamantyl,

10 where R10 B

is lower alkyl, lower alkoxy,

heterocaryl, or -NHR
represents hydrogen, lower alkyl,

20 halo(lower)alkyl, aryl, aryl(lowerlalkyl
or heteroaryl and
R? is lower alkyl, halo(lowerdalkyl,
(lowerlalkoxycarbonyl(lowerlalkyl, aryl
or NRllR12 where R11 and Rl2 are

25 independently, hydrogen, lower alkyl,

aryl or aryl(lower)alkyl



.or Jerr] together with the nitrogen atomto which they ang #4ached
represent a group of the fotmula [err] [err] H 397f -4- or (B) [err]
.tegether with the nitrogen atomto which they are attached represent a
heterocyclic ring selected from[err] where qis 0, 1, 2 or 3 and R13 is
hydr ogen, |ower 5 al kyl', hydroxy, |ower alkoxy, amino, |ower
al kanoyl am no or [err] where [err] has the neani ng given [ ERR] where [err]
‘has it he neaning gi ven abover kérr'ahdemgrecd:’éétthérhwdmg%e | PveFogéky!
aryI 10 aryI(Iomer)aIkyI [err] (where [err has the meani ng gi ven
above) or or (where R and 3tRBvECt WBLGERRY SFSehRt dand [err] [err]

IS hydrogen | ower al kyl (&ebggg@nglamg@odﬁréf the form@MEHe R 20 has t he
meani ng gi ven above.

o)
\_—><-(CH ) ,
o) C_H
» 6°5
o)
i\
/ ) ‘17
-N -N - -N
? ) ” ]
o)
o)
0.S —(CH..) W
2 2'p N
Yt I‘/l\) -N l
/7 \ P
! SOZ ?
o)
\ _
_N S -N
\ — \V’(CHZ)p
S0, or

wherein p is 1 or 2 and R17 is hydrogen, lower alkyl,

5 aryl or aryl(lowerdalkyl



H 397f -5- The term"lower" as used herein nmeans that the radical referred
to contains 1 to 6 carbon atons Preferably such radicals contaln l1to 4
carbon atons. Exanples of "lower alkyl" are nmethyl, ethyl, Tﬁ%ﬁﬁﬂ,
i sopropyl, 5 butyl, isobutyl, pentyl and isopentyl Exanpl es of
"l ower al koxy' are nethoxy, ethoxy, propgxy, |sopropoxy, but oxy, isobutoxy,
pent oxy, isopentoxy, hexoxy and i sohexox Exanpl es of "Il ower alkanoyl
i ncl ude acetyl, propionyl 10 and butyryl When used hereln ‘aryl’ yf
means an aro 2n 2 b ohapht hyf)
whi ch may opgﬁana Iyqte sdg |tg?gﬁkge}oﬁg%érgﬁbrquﬁggf uen s selected
from | ower aIWIh}Ich Itcmar afkoxytagched repmelsegwe:na thetfenagymeidiyringyano,
am no, (I owerga| éyn{#b fnd di (1 ower)al kyl am no. Exanpl es of
aryl(lomer)alkyl radi cal s include benzy henetgddd and phenpropyl and
tri phenyl met hyl . When used herein "het means a 5 or 6 menbered 20
aromatic ring, containing oxygen, sulphur anfdi/or nitrogen as hetero atom
the 5 or 6 nmenbered aromatic ring may Re fuged to a further aronmatic ring.
The aromatic ring or rings nmay optional (e substituted by one or nore
| ower al kyl, | ower alkoxy, halogen 25 %rifluoronethyl am no,
(Iomer)alkyla no or ( al kylLam no aubstl Ies of
het er oar vyl Ng‘}elf(fe%plﬁ 41an uBEt#tGP dp‘f urﬁl $'ﬁ’ ‘ﬁﬂn’ YT dyl |
qui n®l yl , beBMMyL#xhyqﬂowmd 10dekyhlkoxy, amino, lower

alkanoylamino or COR8 where R8 has the meaning given

above; K]

e o

13 has the meaning given above;

20

_pld

where R

.

where R14 is hydrogen, lower alkyl, aryl,

10 aryl(lowerdlalkyl, -COR8 (where R8 has the meaning given

N’/ =

or (where R and z have the meanings given above) and

R20 is hydrogen, lower alkyl or lower alkoxy;

and / }
<h

-N
15 where R2 has the meaning given above. -

above) or




H-397f -6- Preferred conpounds of the invention are:- those in which z is
1; those in-which R is hydrogen; and those in which [err=grepresents 13
[err] 5 particularly those in which [err] represents an optionally
substituted azetidi no group The conpounds of the invention may be prepared
by reaction of a conpound of fornmula [erg]- (where R and Z have the neani ngs
gi ven above) with an 10 amne of fornmula [err] (where [err] has the

. medni ng gi ven above and [err] has the neaning of [err] given above or is a
pr@€ursor ofrHdhergFmupl dwer! ae asprohediesth fnsanofthbe aneneadddali f 15

, v : .
dosi rod of oliF 1S St i YRRESEHG dng ShioCatddth 31 0R: TRESFELEPISn i s a
M chael typeudnctadicahscbonmagihelcaor idedt aatlion nafpores encExampae saoifd
Preferably tif%§g¥cgifyfn 8£Qaﬂé%h§ﬁﬂdeéﬁ%f?“ﬁf&bﬁfldis@%?&ﬁ&%@'y an

5 butyl, isobutyl, pentyl and isopentyl.

Examples of “lower alkoxy” are methoxy, ethoxy,
propoxy, isopropoxy, butoxy, isobutoxy, pentoxy,
isopentoxy, hexoxy and isohexoxy.

Examples of “lower alkanoyl” include acetyl, propionyl
10 and butyryl.
When used herein “aryl” means an aromatic radical
having 6 to 12 carbon atoms (eg phenyl, naphthyl) which
may optionally be substituted by one or more
substituents selected from ldwer alkyl, lower alkoxy,
15 halogen, trifluoromethyl, cyano, amino,
(lowerd)alkylamino and di(lowerl)alkylamino. Examples of
aryl(lower)alkyl radicals include benzyl, phenethyl and
phenpropyl and triphenylmethyl.

When used herein “heteroaryl” means a 5 or & membered

20 aromatic ring, containing oxygén, sulphur and/or
nitrogen as hetero atom; the 5 or 6 membered aromatic

el ring may be fused to a further aromatic ring. The
aromatic ring or rings may optionally be substituted by
one or more lower alkyl, lower alkoxy, halogen,

25 trifluoromethyl, amino, (lower)alkylamino or di(lower)
alkylamino substituenté; Examples of heteroaryl
include optionaily substituted furyl, pyridyl,
pyrimidyl, quinolyl; benzimidazolyl and indolyl.



5 excess of the amine is used. The reaction may be carried out in
wat er or an organic solvent, for exanple, nethanol, ethanol, isopropanol,
propanol, acetonitrile, or dinethylsul phoxide. In the am ng-Gbhk)¥ preferably
10 [err] together represent a heterocyclic group as defined under (B)
above or [err] is hydrogen or lower alkyl and [err] is hydrogen, |ower

al kyl or [err] where nis as defined abave-[err] 15 defi ned above).
Wiere in the resulting conpound the group Ris not the one required, the,
precursor group R2 may be converted to the required group R2 by nethods <
known in the art for interconversion of such functional groups. Exanples of
such net hods j hefeei nhel X Le of a protected
formof the 5§g§%g%¥%€)g§gpgugfgl?Eeégﬁhggﬁh%ﬂéggﬁt%g?'of formula [err] The
protecting groupse-oOrM2dehyth gaysbd irenoved after the M chael type reaction
by means of ca{adytigs OHIERIRNALI @droyen; ad® alternative method of
preparing the conpounds of the kngéntion conprises reacting a conpound of

H 397f -8- fdthRFa 111 Yhashgr¥BnRab&EPLAKENES hydr oxyl ani ne derivative of
formula [err] 13

2
5 particularly those in which -NRlR2 represents an
optionally substituted azetidino group ' or

The compounds of the invention may be prepared by
reaction of a compound of formula

(1)

(where R and Z have the meanings given above) with an
10 amine of formula

. -
NHR1 2 (I1I1)

2 has the
meaning of R2 given above or is a precursor of the
group Rz) or a protected form of the amine and, if

(where Rl has the meaning given above and R

15 necessary, converting any precursor group R? into a



where [err] is hydrogen and [err] is |lower alkyl or [err] is 5 | ower

al kyl or aryl'(lower)al kyl and Rt8 is hydrogen or | ower al fykot e give a
compound of formula (V) [err] (where z, [err] are as given above),

reduci ng the conmpound of fornmula (V) to give an am ne of fornula [err] 10
(where z and R have the neani ngs gi ven ghove and R18 is hydrogen or | ower
al kyl) and, if required, converting an amne of forrmula (VI) into another

- conpqund of formla (1) by gethods known in the art. 15 The conpounds
of for nul a (dé)s:ﬁweﬁ r@yclehpln eanadoat eemolviicly arey Jca;irscmt:@cls*@inntglegrbylptélh| s

I nvention e 0, anine_o ref era as_an aci

addi tion saTI{‘ill r% coé FRatt el &Alf:ﬁ ?I’-"ie%é’%’ﬁpf e OM?% T?}') Sreferabl y
in an organmmrmﬂednmut inHpB6ZEnce- ofham|ﬁﬂﬂdﬁﬂhkﬂ¢feﬁabbynuha (V) may be

reduced to ttbei@rgt%earg)fo;(g%lqyga {5‘1’{3) Q}g e £ agﬂ?{

hydrogenatlon or a reduci'ng agent Such &as aqueous % %%nl um
tri€hlori deexsress dEsohei aninet 45 §sed. Thedwdantirpermayued as

21 nof hydr oclleanl se@Gie £ kBesk! Ber o6 oW RessEsy for prepari ng

t he conpounds of the i1nvention the grou on the conpound (11) is affected
by or |nterfeé<raé@1vﬁstﬁn?¢1}éa‘f*@hctﬁ‘éhaﬂﬁé: isopropanol, prOPanol

acetonitrile, or dlmethylsulphox1de. In the amine (II)
preferably .
10 Rl and R2' together represent a heterocyclic group as
defined under (B) above
o or Rl is hydrogen or lower alkyl and R2‘ is hydrogen,
~ lower alkyl or _(CHZ)n_R3 where n is as defined above
and R3 is aryl, -OR or -COORS (where R4 and R5 are as
15 defined above). Where in the resulting compound the
group R2 is not the one required, the precursor group
R2 may be converted to the required group R2 by methods
known in the art for interconversion of such functional
groups. Examples of such methods are given
20 hereinbelow. An example of a protected form of the

amine (III) is a cyclic amine such as that of formula

o HN N-CHzaryl
w
The protecting group, -CHzaryl, may be removed after
the Michael type reaction by means of catalytic
hydrogenation. '
25 An alternative method of preparing the compounds of the

invention comprises reacting a compound of



group may be replaced by another R group which nay be 10 converted to
the desired R group at a later stage in the synthesis. For exanple, an

ami no group may be protected and the protecting group rencieddfibsequent!y
or the reaction may be carried on a nitro substituted starting material and
the nitro group reduced to an 15 ami no group subsequently. Simlarly
a hydroxy group nmay be protected as an aryl (| ower)al kyl oxy group. O her

i nterconversions are al so possible, for exanple a reaction nmay be carried
out with a h?o%%nerﬁ supf ituent . Whi chbma su e%?%be converted to a ™
| over al kyl ox uta % otp. INEB & 88§p3ﬂ XY1ABID@Ia (1) is
obtai ned it rmriheattoreesf eflormtdaanot her conpound of formula (1) by

i nterconversions of the[err] group by nethods known in the art. Exanpl es of
such net hods are given 25 belggﬁ 1.19 An am no group may be acyl ated
to an am de group by reacting w t hRanNHORati ng agent. The(Eeyl ati ng agent
may be, for exanple a carboxylic acid halide or anhydride or a carboxylic

acid in presence of 930 condensi g agent such as 19
1, 1- car bony| &hefiedd ol els hydragen andoR: Bisnmflawenmfalluch ontRrcohser si ons

are i Bl ustratedidiel DMyl e5F ] aFPIPOLRES 16YkND) ard/RYD andh(did§dnake novel

lower alkyl to give a compound of formula (V)

R_(Z (CH.)
| 27z
~
NR18or1? (V)
(where 2, R, R18 and ng are as given above),
reducing the compound of formula (V)
to give an amine of formula
~ (CH,)
z
- NHR1S (VD)
10 (where 2z and R have the meanings given above and Rl8 is -
-

hydrogen or lower alkyl)

and, if required, converting an amine of formula (VI)
into another compound of formula (I) by methods known
in the art.

15 The compounds of formula (V) are novel intermediates
which are also provided by this invention.

The hydroxylamine of formula (IV), preferably as an
acid addition salt, may be reacted with the compound of
formula (II) preferably in an organic solvent.



i ntermedi ates which are also provided by the present 5 I nvention. 2.
An ami no group may be al kylated: Wien used in this connegtkgh¢"al kyl ated”
is used to include the substitution of a primary am no group or a secondary
am no group (a) as appropriate with one, or tw 10 substituted or

H 397f -11- unsubstituted al kyl groups._glhe substituent on the al kyl group
can have any of the neanings of [err] given above that do not interfere
“with.the reaction. The am no group may be al kyl ated by, for exanple, 5
forting an arhelei gtotpeasatadogaired ey« vndhaeduei pegahbedariodehe The

educt i b d out wj ' t | kal i t
bor ohydr i de Y1 bof abBE Mot NS BHd oA S SRCRORbarses
condensat i orhydrédenation grothewusle aff eagesdusicd aged® such agerr] where
n s as definad.sboves: LetLh Bas ARGl Ndhe PanLigs.gi xenaqoove that

do not interetere w e reactiron an IS a | eaving group, eg hal ogen or
a s¥l phonyl osedugbnp sgehtasugbt byl 2dlnsHdydmmahboer ict atidnesul phonyl oxy.
The condensation nay be carried 15 out in the presence of a base, eg
caesium carbonate, diisopropylethylamne, triethylanm.ne or potassium
carbonate. A i1 rertherhef bheaRPrye OF EHRFTSEOY cREEPBRHIBY the ami ne

W th an al defpysodidls ' 68UeheOMn9bntion the group R on the compound
(I1) is affected by or interferes with the reaction the
group may be replaced by another R group which may be

10 converted to the desiréd R group at a later stage in
the synthesis. For example, an amino group may be
protected and the protecting group removed subsequently
or the reaction may be carried on a nitro substituted

Nt

starting material and the nitro group reduced to an
15 amino group subsequently. Similarly a hydroxy group
may be protected as an aryl(lowerlalkyloxy group.
Other interconversions are also possible, for example a
reaction may be carried out with a halogen substituent
which may subsequently be converted to a loweralkyloxy
20 group. '

Once a compound of general formula (I) is obtained it

may be converted into another compound of formula (I)
vt by interconversions of the —NRlR2 group by methods

known in the art. Examples of such methods are given

25 below:

1. An amino group may be acylated to an amide group
by reacting with an acylating agent. The acylating
agent may be, for example a carboxylic acid halide or
anhydride or a carboxylic acid in presence of a

30 condensing agent such as l,l-carbonyldiimidazole.



the resulting Schiff's base either in situ or after its 20 ' i sol ation.
The reduction nay be carried out by catalytic hydrogenation or with a
reduci ng agent such as an al kali netal cyanoborohydri de orHdBbafane. A
conmpound in which [err] may be al kylated to give a conmpound in which [err]
is 25 by reaction with an appropriate dihal oal kane. 3. Anitrile
group may be reduced to an amine, eg with®& metal hydride reducing agent or
preferably catalytic hydrogenation. H 397f -12- . 4. Anitrile group
may be hydr ol sed 0 give an _amide, acid or, ester. An acid may be
esterified t %ﬁ gt spchs intergonyaxsdrns Fg| 1y vepratpdbe reduced
eg wth a 5 belowhydrlde reduci ng agent to an al cohol. 6. An am ne may
be converted to a sul phonani de or an am nosul phanoyl derivative by reaction
with a su e or an am dosul phonyl halide. A cyclic sul phonam de

may be pr 10 (CH2 i ntranol ecul ar cyclisation of, for exanple, an
am nosul pho i 7. Fnrnes-nay—bs converted |nto urea

derivatives DYy th igocyanates or into carbamates by reaction
with carbonic acid derivati 8B (eg a carbonate 15 or car bonyl
hal i de) .

1 3
NR7CO.(CH,) _,-R (ViIa)
/
R I (CH,),
\ -’
N
or NRlCOCH=CH—(CH2)m—R3 (VIIb)
R =
(CH,)
N
N N 3
or NR7CO.C=C.(CH,) -R (VIIc)
R =~ (CH,)
4
\N. ~ 7
and Nr! (CH,) -NHR >
Z —_
&
N NRl(Cﬂz)nNR7COR8

Compounds (VIIa), (VIIb) and (VIIc) are novel

intermediates which are also provided by the present
5 invention.

2. An amino group may be alkylated. When used in
this connection “alkylated” is used to include the
substitution of a primary amino group or a secondary

amino group (a) as appropriate with one, or two
10 substituted or



8. Al cohol s'may be converted into esters by the usual nethods of
esterification. 9. The conpounds of fornmula (1) nay be converted into
their heteroaromatic N oxides by methods known for 20 H-38/é&pari ng
anal ogous conpounds. For exanple, the conpounds nmay be oxidised with a

peraci d, hydrogen peroxi de, an alkali al peroxide or an al kyl peroxide
| f oxidation gives the di-oxide this nAy~be subsequently reduced to give
.the desired nono N-oxide 25 of the nitrogen containing heteroaromatic

ring. The processes.describ bove may be_carried out t i ve.,a conmpound
of the inven‘f’?%‘ﬁp?ﬁlgﬂgefioﬁﬁgé" FHHE ‘bagg‘eors'égsﬁﬁg%f’g gﬂdi fon salt. If
t he conpoundaliyl hgroupeatnohaive abyaiofedtles meamingdsadfi RIogisent, the

H 397f - 13 -, free e .can _he .qbt aj . .hasi.fyi lution of the acid
addi tion saj?pg%%nsgggeﬁé,RP? ﬁﬁ%e%#%ﬁg%sx%q?iﬁégpfgﬁggggpé-a free base an
acid addition salt, particularly a pharmaceutically acceptable acid 5

addi tion sal : LN by, di A t f hRp a suitable
organi ¢ sol v‘fel}l? %ﬁgtsrgg%?hgﬁtgﬁ,g)seolaalﬁg‘)&nd% hﬁgh g%?d,gggﬁpggéor dance with
con¥ent i onalfpreirguprsangfeppspar B¢ ddid cakrd i dpoval apdf reArEase

conpounds. lbhe amid&xanphesrebiudtiidrddd iK &2 fe@rSuthpsenf armed from
I norgani ¢ and organi c aci ds, such as sul_phurjc, hydrochloric, _hydrobrom c,

phosphori c, q%gqgﬁm%,agent such as an alkali metal borohydride or
diborane. Another method of alkylation comprises
condensation of the amino group with a reagent such as
10 Z—(CHz)n—R3 where n is as defined above, R3 has any of
the meanings given above that do not interefere with
the reaction and Z is a leaving group, eg halogen or a
sulphonyloxy group such as methylsulphonyloxy or
4-toluenesulphonyloxy. The condensation may be carried
15 out in the presence of a base, eg caesium carbonate,
diisopropylethylamine, triethylamine or potassium
carbonate. A further method of akylatioh comprises
reaction of the amine with an aldehyde and reduction of
the resulting Schiff’'s base either in situ or after its
20 isolation. The reduction may be carried out by
catalytic hydrogenation or with a reducing agent such
as an alkali metal cyanoborohydride or diborane. A

compoﬁnd in which -NRlR2 is -NH, may be alkylated to

give a compound in which -Nr1R? is

R13

-N
ek,
q

25 by reaction with an appropriate dihaloalkane.

3. A nitrile group may be reduced to an amine, eg
with a metal hydride reducing agent or preferably

catalytic hydrogenation.



fumaric, maleic, citric, acetic, formc, nethanesul phonic,

p-t ol uenesul phoni ¢, oxalic and 15 succinic acids. Thg_g ounds of
the invention contain one or nore asynmmetric carbon atons, sO at the
conmpounds can exist in different steroisomeric forms. The conpounds can,
for exanple, exist as racemates or opticaply 20 active forns. The
optically active forms can be obtained by resolution of the racemates or by
asynmetric synthesis. The starting materials of fornmula (11) are either .
described in the literature or may be prepared by 25 v ﬁ?th?ds knownEw
for anal ogous, co nds. ..For exanple a.5, 6,7 8-tetr rogui nol i ne may be
convertedgby%Knanqﬁe h%ﬁ%f?n?§°5p8?ﬁydFﬁk&yqﬁokﬂiﬁ 1t hi HtVoran

8- aryl sel eno-aigley, 8¢ ed rahyedsbqui.noRnnacdrd ntayi Dereysther toiwérted to the
desired 5,6-'ﬂugﬁﬁgng§%%£pe of 30 - formula (Il) in which zis 1. A
8- hydroxy corfpound may be dehydrated with, for exanple, polyphosphoric
acid, while a 8-arylthio or 8-aryl sel eno conpound nmay be oxi di sed by

treatment witsh a pefacy BSnv1 f o S s opgr o, nzoic
aci to for I’?lht he, ?ﬁr?p%%;ﬁ’sgegf g‘e‘?'engtfi 3% m%ﬁberrarje _eér)lébegéu‘gjygctéd to a
thertral el i mAYAG 6P XRRYFHRI t 8IGNTe tPhaNdidy@hsdui nol i ne of formula (11).
Simlar processes can be used to prepare 5 the starting materials in

which z is 060r 2.

aminosulphamoyl derivative by reaction with a

An amine may be converted to a sulphonamide or an

sulphonyl halide or an amidosulphonyl halide.
A cyclic sulphonamide may be prepared by

10 intramolecular cyclisation of, for example, an
aminosulphonylalkylhalide.

7. Amines may. be converted into urea derivatives by

reaction with isocyanates or into carbamates by

reaction with carbonic acid derivatives (eg a carbonate
15 or carbonyl halide).

8. Alcohols may be converted into esters by the
usual methods of esterification.

9. The compounds of formula (I) may be converted
into their heteroaromatic N-oxides by methods known -for -
20 preparing analogous compounds. For example, the
compounds may be oxidised with a peracid, hydrogen
peroxide, an alkali metal peroxide or an alkyl peroxide
If oxidation gives the di-oxide this may be
subsequently reduced to give the desired mono N-oxide

25 of the nitrogen containing heterocaromatic ring.

The processes described above may be carried out to
give a compound of the invention in the form of a free
base or as an acid addition salt. If the compound of
the invention is obtained as an acid addition salt, the



The conpounds of the present invention possess pharnacol ogical activity. In
particul ar, they act on thé central nervous system by binding to 5-HT
receptors. In pharmacological testing it has been 10 $had&V & hat many of
t he conpounds particularly bind to receptors of the [err] type. They
exhibit activity as [err] agoni sts, antagonists or partial agonists and
hence can be used for the treatment of @&RS-di sorders, such as anxiety in
-mamal s, particularly humans. They 15 | nay also be useful. as
antlhyperten3|ves and in treating anorexia. me conpounds ,al so posses

a2- agoni st a%%'??lP?Sﬁaﬁlaﬁgb@né’r’ﬁ%’tﬁ%&hrh’?shgﬁmg 8s sgititiprefensi ve

agents. A pafﬁécub§6|hdﬂﬁ%&@ﬁ*ﬁéﬁﬁ“lfbﬁKWé?@élY? @Qeﬂhelﬁﬁaauct of
7-azetidino-5,6,7,8-tetraghydrq U|n34|ne and t &egggrnaceu aIIy accept abl e

salts thereo? eTﬂE°ESﬁﬁo&ﬁd§ a5 At i ¥R PE%P@d i err]
receptor binslangiaalayilyya phaaimddapoisaPhy sesepaablboreddnate by the

nmet hod of B xander ,and_M D. W0 5 har Phar al ,..1988, 40,
888-891. Th%dé\gegﬁ?f‘ssfa%?' r’e‘ﬁyeéaeent gﬁ%n%%n%%uﬁ thﬁgnﬁ\? l‘f‘trl h are
gi ven bel ow.baseHiB89&f suitdhle Cogaourmissalvéxanphd treating the

Hggolgnhﬁ 3 solution with an acid, in accordanii with Ldnventional
procedures for preparing acid addition salts from base
compounds.

10 Examples of acid addition salts are those formed from

St inorganic and organic acids, such as sulphuric,

hydrochloric, hydrobromic, phosphoric, tartaric,

fumaric, maleic, citric, acetic, formic,

methanesulphonic, p-toluenesulphonic, oxalic and
15 succinic acids.

The compounds of the invention contain one or more
asymmetric carbon atoms, so that the compounds can
exist in different steroisomeric forms. The compounds
can, for example, exist as racemates or optically
20 active forms. The optically active forms can be
obtained by resolution of the racemates or by
asymmetric synthesis.

The starting materials of formula (II) are either
described in the literature or may be prepared by

25 methods known for analogous compounds. For example a
5,6,7,8-tetrahydroquinoline may be converted by known
methods into a 8-hydroxy- or 8-arylthio- or
8-arylseleno-5,6,7,8-tetrahydroquinoline and this may
be converted to the desired 5,6-dihydroguinoline of

30 formula (II) in which 2z is 1. A 8-hydroxy compound may
be dehydrated with, for example, polyphosphoric acid,
while a 8-arylthio or 8-arylseleno compound may be
oxidised by treatment with a peracid, such as



5 16 26 19

9 20 68 35

131 37 55 10  H-397f 49

136 The conpounds are evaluated for Jerg]_receptor agonist activity in vivo
by a nethod invol ving the assessnent of 5-HT related behaviour in rats
followng i.v. admnistration of the test conpound (M D Trickl ebank et 15
al, EurOpeancme&wex@x yEe7eLe | aci@§35t01@6m2?;1re29s21)1ph%d@r<51} val ue

(as cal cul at the od of ﬁ%nbaél di ati on Research, 1957, 7,
1-12) for ER eEG FRen iBbegt 7@ FNSENE! r espect i vel y
0.62, 0. 81e1&m53atﬁoﬁ7ﬁﬁxbﬂadﬂ v/ give2@he dlﬁqm&d@hﬂﬂuﬂxnﬁmmMnds possess

[err] rece tor nt IS tivity._ for _exa e Cco und of Exanple 16
possesses ? 6}%%9 in a’?’els?r|%§%?$Fﬁ§s{TE8n &?t aé‘de‘nlréso% pfPrepare
8-hwﬁroxy-ihédstmfmmmgﬂmanemﬂaksrahlwhnqhthelgUMn@wqﬁg]|Ieun1|n vitro
(Fozard et al, Br J Pharmac, 25 1985, 86, 601P). The invention al so

provides a pharnaceutlcal conposi tion conprising a conpound of the
I nventi on Theasoopicatridsn of tthe phesentelinvealtipnapossess e car r| er Any

L2 PRSI B el B st o ol s

phar maceut n stch a cofposition
general |y éhgopﬁéhmahlﬁﬁHYP%ﬁ aystemnuby BF“§1§SH§95§HF¥1I|qU|d

receptors. In pharmacological testing it has been

10 shown that many of the compounds particularly bind to
receptors of the S-HT1A type. They exhibit activity as
5-HT

hence can be used for the treatment of CNS disorders,

1A agonists, antagonists or partial agonists and ~r

such as anxiety in mammals, particularly humans. They

15 may also be useful as antihypertensives and in treating
anorexia. Some compounds also posses az-agonist
activity making them particularly useful as
antihypertensive agents. A particularly preferred
antihypertensive agent is

20 7-azetidino-5,6,7,8-tetrahydroquinoline and the
pharmaceutically acceptable salts thereof.

The compounds of the invention were tested for S—HTlA
receptor binding activity in rat hippocampal membrane
homogenate by the method of B S Alexander and M D Wood,

25 J Pharm Pharmacol, 1988, 40, 888-891. The results for
representative compounds of the invention are given

below.



H 397f - 16 - Solid form conpositions include powders, granules, tablets,
capsul es (eg hard and soft* gel ati ne capsul es), suppositories and pessari es.
A solid carrier can be, for exanple, one or nore substandes39dfi’th may al so

act 5 as flavouring agents, lubricants, solubilisers, suspending
agents, fillers, glidants, conpression aides, binders or
tabl et-di sintegrating agents; it can al $d be an encapsulating material. In

- povwders the carrier is a finely divided solid which is in adm xture 10
witH the finely divided active ingredient. In tablets t2§ aQti £

i ngredi ent i SopPRedds Of £*@Pdi%r having the necessary Cfﬁﬂé-ggl on
properties in suitable proportions and conpacted in the shape and si ze
desired. The powderg and tablets preferably contain up 15 137 to 99% eg

fromO0.03 to 99% Rreferably 1 to 80%of the active ingredigjf. Suitable
solid carriers inclﬁde, for exanple, calcium phosphate, nagnesi um stearate,

tal c, sugars, |lactase, dextrin, starch, gelatin, cellul ose, 4%t hyl '
cel lulose, sodi um ggr boxymet hyl 20 cel l ul ose, polyvimnygd pyrrolidine,
| ow nmel ti ng waxes and i on exchange resins. The term "conpositjon" is

i ntended-to includd%he fornulation of an active ingredient wWth
encapsul ati ng matenigal as carrier to give a capsule in whiche8 he 25

active ingredient (with or without other carriers) is surrqﬁﬂped by the

carrier, which is BRus in association with it. Simlarly cdchets are

i ncl uded. Liquid fa@rm conpositions include, for exanple, solifions,

suspeq%ions, enulshgns, syrups, elixirs and 136

R * The compounds are evaluated for 5-HTl receptor agonist
activity in vivo by a method involving the assessment
of 5-HT related behaviour in rats following i.v.
administration of the test compound (M D Tricklebank et

15 al, European Journal of Pharmacol, 1985, lgé’ 271-282).
The ED50 values (as calculated by the method of Kimball
et al, Radiation Research, 1957, 7, 1-12) for_the
compounds of Examples 12, 16, 19, 37 and 49 were
respectively 0.62, 0.81, 0.52, 0.57 and 1.10 mg/kg.

20 Some of the compounds possess SHTlA receptor antagonism
activity; for example the compound of Example 16
possesses pA, of 7.7 in a test involving the antagonism
of 8-hydroxy-2-(di-n-propylamino)tetralin in the
guinea-pig ileum in vitro (Fozard et al, Br J Pharmac,

25 1985, 86, 601P).

The invention also provides a pharmaceutical
composition comprising a compound of the invention in
association with a pharmaceutically acceptable carrier.
Any suitable carrier known in the art can be used to

30 prepare the pharmaceutical composition. In such a
composition, the carrier is generally a solid or liquid

or a mixture of a solid and a liquid.



30 pressurised conpositions. The active ingredient, for exanple,
can be di ssolved or suspended in a pharmaceutically acceptable liquid
carrier such as water, an organic solvent, a mxture of bo#h3®7f
pharmaceutically acceptable oils or fats. The liquid H 397f - 17 -
carrier can contain other suitable pharmaceutical additives such as
solibilizers, emulsifiers, buffers, presédvatives, sweeteners, flavouring

agents, suspending agents, thickening agents, colours, 5 viscosity
regul at ors, s%angi ers or osno-regul afors. Suitable exanples of Iiquid et
carriers for BPat9ah@rParOmPaSHtiRhT ntRE+UEROROVAEK Sde SKENS L EShar ti cul arly

cont ai ni ng adﬂhbnuels,a&a@lslﬁm@@g@ll%a&@wndelébmt ;\éesgtia:’eefg%bﬂﬂbéssﬁ,dijum
car boxynet hyl cel |l ul.ose.sol utipn . cohols (i ngludi ng nonohydric
al cohol s and ﬁ‘d??ﬂ?dr’q%lglsceﬁ‘cﬂoégée@s&b’f%%rol glaﬁﬂtl]dl yEglrg:‘)leén&at’h_é?er'
derivatives, fiod exhsp(eq fonactdromadmss S@b@ﬂahcéglwﬁﬁdhﬁh&@hbSSE|§ﬁber
parent eral adpgy nj ' t ryier can also be an oily ester such as
etﬁgl ol eate %% k§SLghggggiE%¥%ﬁv{’ﬁ%%?%%%f%gs’SngPPé&F%&ﬁFd carriers are
used in steri$espendidgf egentenpdsitions, foliganest ecaimpadsisiicst rati on

Li qui d phar e Lcahig [ .(ﬁgb | chs .e_sqlutiqQns qr,

suspensi ons cgﬁaﬁg'u%%lgze gﬁ (N?%ﬁ)éhéqﬁ?éég%%bgg ?ﬁ#&g%uscutaﬁan

i ntraperit onedl S@rbgupBueAREPFIliatjing imatesieli| eIpobowdens ¢dve al so be

adm ni stered carrier is a finely divided solid which is in admixture

10 with the finely divided active ingredient. 1In tablets
the active ingredient is mixed with a carrier having “
the necessary compression properties in suitable ~r
proportions and compacted in the shape and size
desired. The powders and tablets preferably contain up

15 to 99%, eg from 0.03 to 99%, preferably 1 to 80% of the
active ingredient. Suitable solid carriers include,
for example, calcium phosphate, magnesium stearate,
talc, sugars, lactose, dextrin, starch, gelatin,
cellulose, methyl cellulose, sodium carboxymethyl

20 .cellulose, polyvinylpyrrolidine, low melting waxes and
ion exchange resins. )

The term “composition” is intended to include the
formulation of an active ingredient with encapsulating "
material as carrier to give a capsule in which the

25 active ingredient (with or without other carriers) is
surrounded by the carrier, which is thus in association
with it. Similarly cachets are included.

Liquid form compositions include, for example,
solutions, suspensions, emulsions, syrups, elixirs and

30 pressurised compositions. The active ingredient, for
example, can be dissolved or suspended in a
pharmaceutically acceptable liquid carrier such as
water, an organic solvent, a mixture of both or

pharmaceutically acceptable oils or fats. The liquid



I ntravenously. Wen the conpound is orally active it can be adm ni stered
orally either in liquid or 'solid conposition form 25 Preferably the
phar maceutical conposition is in unit dosage form eg as #Had%tfs or
capsules. In such form the conposition is sub-divided in unit dose

contai ning appropriate quantities of the active ingredient; the unit dosage
forms can be packaged conposition, for 39 - exanpl e packet ed powders,
-vials, anpoul es, prefilled syrlnges or sachets cont ai ni ng I|qU|ds The unit
dosage formcan he, for exanple, Esule tablet itself, it can be

t he appropr|ﬁ?érﬁﬁﬁbSP“OFQQﬁF%ﬂﬂﬂF %%?F?%ﬁ? P aﬁ&@ﬁﬁ&?%?ﬁ The
quantity of h8aitivHs38dlch aJsB somiyizeﬂg;edinamtsltfﬁewsi t R,
conposi tion be v r.i ed or ust ed frﬁﬁé ng $S to 750 ng or
nor e, accordPﬁés?SVF éﬂ&%ﬁis Weqﬁiﬂ’ YRETA ﬁleng 5t the active
I ngredi ent. §uspend1ﬁbea@@dunmrqhibkamﬁng agenssratelble si,nventi on:
H 397f -19- ?{A@g g % % % % hydr quinoline
A solution o g r &él%b |Hb ﬁils ¥%7XQ 8?%%EE@QJTQ€HP
Suitable examples of 11qu1d carriers for oral and
parenteral admlnlstrat;on include water (particularly
containing additives as above eg cellulose derivatives,
preferably sodium carboxymethyl cellulose solution),
10 alcohdls (including monohydric alcohols and polyhydric
alcohols eg glycerol and glycols) and their
et derivatives, and oils (eg fractionated coconut oil and
arachis 0il). For parenteral administration the
carrier can also be an oily ester such as ethyl oleate:
15 and ispropyl myristate. Sterile liquid carriers are
used in sterile liquid form compositions for parenteral

administration.

Liquid pharmaceutical compositions which are sterile
solutions or suspensions can be utilized by, for
20 example, intramuscular, intraperitoneal or subcutaneous
injection. Sterile solutions can also be administered
intravenously. When the compound is orally active it
can be administered orally either in liquid or solid

:.‘r#' (] [
composition form.

25 Preferably the pharmaceutical composition is in unit
dosage form, eg as tablets or capsules. In such form,
the composition is sub-divided in unit dose containing

~ appropriate quantities of the active ingredient; the
unit dosage forms can be packaged composition, for

30 example packeted powders, vials, ampoules, prefilled
syringes or sachets containing liquids. The unit
dosage form can be, for example, a capsule or tablet
itself, or it can be the appropriate number of any such
compositions in package form. The quantity of the



in nmethanol (10 mM) at O was treated portionwise with 5

N- et hyl hydr oxyl am ne hydrochloride (11.5 g, 0.138 nmol), stirred for 2h,
poured into saturated aqueous sodi um bi carbonate (250 m ) Ha3Al7&xtract ed
with chloroform (3 x 150 m ). The extracts were washed with water (50 nml),

dried (err), and evaporated in vacuo. O The residual brown |iquid was
purified by chromatography (alumina; ethe¥)-to give the product (6.45 g) as
a colourless oil, which was converted into the am ne of Exanple 2. EXAMPLE
2 15 5, 6, 7, 8- Tetrahydr o- 7- (et hyl am no) qui noline A stirred

sol ution of 20% aqueous titaniumtrichloride (35 nl, 45 mmol) at 0 was

treated dr Op\é.'&ﬁid@ tlfhg?iréd)iélﬁtoﬂnoﬁnlbedbiéér W'@ﬁﬁ&ﬁl&ﬁ(aﬂ@%é (5.2 g,
29.9 mol ) in rre. noI %fi%o m d to room.tenperatyure 20 and
after 2h evaﬁ&ra}t TF15°\9 ¢8ul9oPr &F%r’:ﬂ % B9 2 ed
cautiously \Amforrezo%cammimg pmasneupabydtualade neEd a9 thé hacstivityng,
filtered, and t&(‘g‘l solid ‘\,Naslhed V\$ ter (2 x 50 m) and dichl or onet hane
(2 x 100 rﬂ) 9 aafetrls THEFiTPhC e were separated 25 and the
aqueous phase extracted wlth di chl oronet hane (2 x 200 rri) The conbi ned
orgagi ¢ phas ( (MY prown oil was
puritied by gﬁlg\r,\?oqﬁdc#ﬁg% E*%r)a‘??(g)% ?gilglg\%g%?%e t?.'reee J( .90 g, 81% as
a colourless oil, bp 125-130[err] 30 (bath terrp.)/O 15 man A

sol ution of the oil (0.6 9) H 397



-20- in nethanol (5 m) was acidified with ethereal hydrogen chloride and
‘evaporated in vacuo. The gumin ot propan-2-ol (5 m) wasIxHated dropw se
with nethanol until solution occurred. The solution was concentrated to
hal f - vol une and cool ed to roomtenperature. The precipate was filtered and
washed with propan-2-ol to give the prb¥uct as the di hydrochl oride

hem hydrate (0.80 g), np 162-163. (Found: C 49.1; H 6.7; N 11.35. [err]
requires C, 49.2; H 7.0; N, 11.5%) EXAMPLE 3

5, 6,7, 8- Tet r ahydr o- 7- di net hyl am no§XAMPLIE el Sodi um cyanobor ohydride (1.0 g,
16 Mol ) was added portionwise to a stirred solution of the product of
Exanple 2 (1.61 g, 10 nmol) and 40% w v aqueous formal dehyde (3.8 nm, 50
mml ) in ace onj158+Bet8ehyldrcat? - NALy dr oxBmeitih vtiam bre dguinof inke

sol ution was adjusted to ca pH 7 by the dropw se addition of acetic acid,
and this pH was maintained for 45 mn by further judicious additions of
acetic aci8. s@ﬂetgmnﬂQﬁnﬁM@Sdebagﬁﬂmuy$Qk#W%cﬁ% 178e Oedilduenelktated with
2N- KOH (140 h €a °F: h he
extracts wle{rﬂe)“\“?véig’%eéDt lwuett{t;6 X&‘Eh %Hb a%jwaén%tgét gth 3 %1@1")@?4% (3 x
20 #). Th¥-meitdiyd hepdncuy kamere hw#@WﬂOWf(éa wi Gh é)odliﬁm car bonat e,
and ext rackegi ! Balhiala (fox O, MpburHie ﬁ%‘ééaéééu%ﬁ:% Ak 1] and

evaporated I n vacuo eave t base as a pa ol . Treat nent

of the oilsedéibmbtiearidoratgdf 8§8nmdhlorank %mﬁrévésér ét'thtdh of

chloroform (3 x 150 ml). The extracts were washed with

water (50 ml), dried (Mgso4), and evaporated in vacuo.
0 The residual brown liquid was purified by
chromatography (alumina; ether) to give the product
(6.45 g) as a colourless o0il, which was converted into

the amine of Example 2.

EXAMPLE 2

15 5,6,7,8-Tetrahydro-7-(methylamino)quinoline

A stirred solution of 20% aqueous titanium trichloride
(35 ml, 45 mmol) at 0° was treated dropwise with a
solution of the hydroxylamine of Example 1 (5.2 g, 29.9
mmol) in methanol (120 ml), warmed to room temperature
20 and after 2h evaporated in vacuo. The viscous oil at
0° was treated cautiously with 20% agqueous potassium
hydroxide (100 ml) with stirring, filtered, and the
solid washed with water (2 x 50 ml) and dichloromethane
(2 x 100 ml). The layers of the fitrate were separated
25 and the agueous phase extracted with dichloromethane (2
x 200 ml). The combined organic phases were dried
(Na2SO4) and evaporated in vacuo. The brown oil was
purified by short-path distillation to give the free
base (3.90 g, 81%) as a colourless o0il, bp 125-130°
30 (bath temp.)/0.15 mm Hg. A solution of the oil (0.6 g) -



the solvent in vacuo gave a hygroscopic solid which was H 397f -21-
crystallised from net hanol - propan-2-ol to give the product as the

di hydrochl oride (0.81 g) np 158-160. (Found: C, 53.0; H, 6139y 11.6.

[err] requires C, 53.0; H 6.5; N 11.2%) 5

EXAMPLE 4 5, 6, 7, 8- Tetrahydro- 7- (N- met hyl - N- pr opyl am no) qui noline A m xture
of the am ne of Exanple 2 (1.62 g, 10 mmjgy, propanal (5.8 g, 100 mmol) and
5% pal | adi um charcoal (0.16 g) in ethanol (20 m) was stirred vigorously 10
under an at nosphere of hydrogen at S.T.P. until hydrogen uptake ceased. ¥he
m xture was fint eeetharal tdfe Ml) twas caevdpbiatiewiith exherdal leaimogen oi |

whi ch was partition bhet ween C1.( nd | __gcet at 50 m). The
organic Iayerc&ggréggéﬁﬁéya%ﬁé?%%}éd f§ UL ug'teﬁ%@%ﬁ%ﬁh&%@ﬁﬁf§5 m). The
conbi ned aquepuspan-2-3d7f(5 281 ) emas attreatededuaphadenivitreingtihanet ate (2

x 50 m), basjft.l i _{ r eou odj ILGar acted
with chl or of oﬁ#?g ‘goégat%a%ry %@9% Oor i ng{lédgg;%gé’ﬁs v}\/%e%??og'rci eg |a:er(% and
evapor at ed i ntead@d fi-yplume and|eagtedntoi FoeR EemBes atwidhat dgraphed

(al um na; precipate was filtered and washed with propan-2-ol to
give the product as the dihydrochloride hemihydrate
(0.80 g), mp 162-163°. (Found: C, 49.1; H, 6.7; N,
11.35.
c10H14N2.Hc1.%H20 requires C, 49.2; H, 7.0; N,
11.5%.)

EXAMPLE 3

5,6,7,8-Tetrahydro-7-dimethylaminoquinoline

Sodium cyanoborohydride (1.0 g, 16 mmol) was added
portionwise to a stirred solution of the product of
Example 2 (1.61 g, 10 mmol) and 40% w/v agqueous
formaldehyde (3.8 ml, 50 mmol) in acetonitrile (30 ml)
at 0°. After 15 min the acidity of the solution was
adjusted to ca pH. 7 by the dropwise addition of acetic
acid, and this pH was maintained for 45 min by further
judicious additions of acetic acid. The solution was
evaporated in vacuo, the residue treated with 2N-KOH
(40 ml), and the mixture extracted with ether (3 x 50
ml). The extracts were washed with 0.5N-KOH (20 ml)
and extracted with 1N-HC1l (3 x 20 ml). The acidic
extracts were combined, basified with sodium carbonate,
and extracted with ether (3 x 50 ml). The extracts
were dried (MgSO4) and evaporated in vacuo to leave the
free base as a pale yellow o0il. Treatment of the oil
with methanolic hydrogen chloride and evaporation of

the solvent in vacuo gave a hygroscopic solid which was



ether) to give the free base (0.8 g) as an oil. A solution of the oil in
met hanol (5 m) was acidified with ethereal hydrogen chloride and
evaporated in vacuo. The orange gumwas crystallised by 1®-397f
trituration with hot tetrahydrofuran (10 ml) and propan-2-ol (5 m) to give
the product as the di hydrochloride (0.9 g) np 158-159. (Found: C, 56.1; H,
8.14; N, 10.0. [err] requires C, 56.3-21H 8.00; N, 10.1%) H 397f -23-
EXAMPLE 5 5, 6, 7, 8-Tetrahydro- 7- (N-net hyl - N-but yl am no) qui nol i ne A mi xture
of the anine of Exanple 2 (1.62 g, 10 mmol), butinal (7.21 g, 400 nmol),
and 5% pal | agrvatehdised f3om me(@aEEBﬂngtW@tlh&nQﬂ t209/vVE Wl stirred
under H2 at grdafiecUnli krganipialRibiasese festl ghung wag-fhidg-ered and
the filtrate evaporated 1 n vacuo t%%%;ve K vi scous~oi | “whi ch was

m)Na

partitioned PEPWBRER efhylP3adst att ( nbl 2Rk HCOF ;1 (B3 6M)- 2BfHe or gani ¢

| ayer was 10requigeBatat ed and extrecged g thy2dytHgl (25 nl). The conbined
aqueous phases were washed wi't h ethyl acet at'e (3 x 50 M), basified with

2N-NaOH, and extracted with chloroform (2 x 50 m). The extracts were dried
(MgS™) and evaporated in vacuo to give the free base 15 as an oil. A

solgution of the oil in nmethanol (10 cidified with ethereal
hydr ogen chl ori de and evapor at ed inézéﬂéﬁflfe gum was dissolved in a

5,6,7,8-Tetrahydro-7-(N-methyl-N-propylamino)quinoline

A mixture of the amine of Example 2 (1.62 g, 10 mmol),
e propanal (5.8 g, 100 mmol) and 5% palladium-charcoal

(0.16 g) in ethanol (20 ml) was stirred vigorously

10 under an atmosphere of hydrogen at S.T.P. until
hydrogen uptake ceased; The mixture was filtered and
the filtrate evaporated in vacuo to leave an oil which
was partitioned between 2N-HCl (25 ml) and ethyl
acetate (50 ml). The organic layer was separated and

15 extracted with water (25 ml). The combined aqueoﬁs



m xture of hot tetrahydrofuran (25 ml) to which the mnimum quantity of
propan-2-ol (ca. 10 m) had been 20 added: Cooling to roomtenperature
i nduced the crystallisation of the product as the di hydrocLgghge quarter
hydrate (2.31 g) nmp 132.5-133.5. (Found: C, 57.1; H, 8.15; N, 9.2.

[err] requires C, 57.2; H 8.4; N 9.5%) 25

EXAMPLE 6 N-(?-(5,6,7,8-Tetrahydroqu+hb+inyI))-N—nethyI-

2, 2-di met hyl propanam de A stirred solution of trinethylacetyl chloride
(2.41 g, 20 mmol) in chloroform (25 M) at 0 was treated 30 dropwi se™
with a solution containing the am ne of H 397f -24 - Exanple 2 (1.62 g,
10 nmmol ) and triethylamne (4.2 m, 30 nmmol) in chloroform (25 m), after
2h washed with water (2 x 50 nl) and saturated agueous sodi um bi car bonat e

(50 m), driedieiéds QQE'eGWQE%@t%Ht'H‘ e'_{h&/l é’@é&‘é’téofﬂ':\(esﬁ aghi d.

Recrystal lisation from hexane gave t pr oduct .20 ) 112-114[err]

(Found: C, 7ae®ified with SNtqutEd qayqqu%eﬁﬂﬂ#%% Q}C¢8b9ﬂaFﬁ 9apd N,

2-32- ;f%a) E?ﬁl\/%aﬁ:ﬂaéﬂed with chllorofoi% Q|37t>8 ST@txﬁﬁ?%dr%JdéN%%?héLteH‘ 6
i me y am nol qui nol_ine A solution o e prodyct o anp e

(18 0 7 8 R Ae T HE PR Panan S 88 miard e vrRgka Frdat Bavaena

5

leave an oil which was chromatographed (alumlna,

ether) to give the free base (0.8 g) as an oil. A
solution of the oil in methanol (5 ml) was acidified
with ethereal hydrogen chloride and evaporated

in vacuo. The orange gum was crystallised by

10 trituration with hot tetrahydrofuran (10 ml) and
propan-2-ol (5 ml) to give the product as the
dihydrochloride (0.9 g) mp 158-159°. (Found: C, 56.1;
H, 8.14; N, 10.0. C13H20N2 2HC1 requires C, 56.3; H,
8.00; N, 10.1%.)



1. OM bor ane-tetrahydrofuran conplex in tetrahydrofuran 15 (75 m) under

an-at nosphere of nitrogen, ‘after 2h treated cautiously wHHB9AGN HO (50

m), stirred for 18h, and evaporated in vacuo. The syrup was dissolved in

“water (50 m) and the solution washed with ethyl acetate (3 x 50 m),

basi fied with 10N-NaOH, and 20 ext#3eted with chloroform (3 x 50 m).
The extracts were dried (err) and evaporated in vacuo to give an oil which

-Was purlfled by short colum chronatography (alumna; chloroform to give
the'free base as a colourl ess |i QuEXAMBIE baise was di ssol ved in methanol 25
(5 M) and the solution acidified with ethereal hydrogen chloride.
Evaporation in vacuo gave a yel |l ow anorphous solid which was crystallised
fron1ethy|5a6€ﬂa@e@£¢8§ﬂ¥QrQF762U-EEt4Xﬂfﬂvkuthéaﬁﬂ@@ﬁﬁuk&plﬁ@

di hydrochl oride hydrate (1.67 g), sublinmes 210-220[err]. 30 ( Found:

C, 56.05; H 8.5 N 8.8 [err] requires C, 55.7; H, 8.7, N 8.7%)

- H397f _25A- mEXANEEEQ§r¢@€ €316e7Q§fﬁxam9@©raqﬁ1néB|QW)HOPmmol)
nethylphen m THhi S CORRO S p Exanpl e

25 e IEYREReATR 21, TRUBINBO IS SHAEPAL Pl ) ARIE CHA NGl

phenyl acet gp. dlﬁl @r)l den (Qtllanbl :(GOOmirﬁolvyastmgrrné wadesd Bipsa¥i bed in

Exanpl e 6. gThe pCr i SUNg 4@Supthik @ Ve d ! OfRE ORI RRME Al4lT na; ether) to

gi ve

filtered and the filtrate evaporated in vacuo to give a
viscous o0il which was partitioned between ethyl acetate
(50 ml) and 2N-~HCl (25 ml). The organic layer was
10 separated and extracted with 2N-HCl (25 ml). The
combined aqueous phases were washed with ethyl acetate
(3 x 50 ml), basified with 2N-NaOH, and extracted with
chloroform (2 x 50 ml). The extracts were dried
(Mgso,
15 as an oil. A solution of the o0il in methanol (10 ml)

) and evaporated in vacuo to give the free base

was acidified with ethereal hydrogen chloride and
evaporated in vacuo. The gum was dissolved in a
mixture of hot tetrahydrofuran (25 ml) to which the
minimum quantity of propan-2-ol (ca. 10 ml) had been

20 added. Cooling to room temperature induced the
crystallisation of the product as the dihydrochloride
quarter hydrate (2.3% g) mp 132.5-133.5°. (Found: C,
57.1; H, 8.15; N, 9.2. Cy4H,,N, . 2HC1.3H,0 requires
C, 57.2; H, 8.4; N, 9.5%.)

25 . _ EXAMPLE 6

N-({7-(5,6,7,8-Tetrahydroquinolinyl)]-N-meLhyl~

2,2-dimethylpropanamide

A stirred solution of trimethylacetyl chloride (2.41 g,
20 mmol) in chloroform (25 ml) at 0° was treated

30 dropwise with a solution containing the amine of -



the product (1.55 g) as an oil which was converted into tg§3§qine of
Exanple 9. EXAMPLE 9 5.,6, 7, 8-Tetrahydro-7-[ N-net hyl - N- £

(phenyl et hyl ) am no] qui nol i ne This conpound was prepared fromthe am de of
Exanpl e 8 15 (1.4 g, 5.0 nmmol ), andy4l.0 M borane-tetrahydrof uran
conplex in tetrahydrofuran (50 m, 50 nmmol) using the nethod described in
Exanple 7. The crude free base was isolated as a yellow liquid which was

purified nogfapbher 2buty Vgt ed AbAot lahd rﬁﬁébﬁz%ﬂé%t (@s A he 20

\

di hydrochl oride one and one quarter hydrate (0.52 g), np I146-147[er¥].
(Found: C, 39 mmol) ﬁ.nz;cf}\},%?ﬁ_f?rf\et‘?% Mg rafkter 2b. wgshed with |\
;-29%)8 T_tﬁéﬁzg t%?x&ﬁ?ﬁﬁgFiEéﬂ? satuﬂated aqueou?,sodium Cure of

, 6,7, 8-Tetrahydro-7- roxy-1-pr.opyl am no) qui noli_.ne A m X |
5, 6- di hydr o*elh?ﬂsppﬁét@g.@/ Cb,mlyie 5dfE0) (Mcﬁ_—p} op§NAyavaRPratadk in

hydrozhl origgcid- 86 @ive? D $olid.MRekryas £11 15 8€ivht BrioreHeaddhe 00! i ng
for 1h. The thtck syrup, was djssolved in chloroforn1§200 m ) and washed

with sat ur 2¥8UeafB€0 RS B tunf Bt €4r BdndPe (2! 1H0- ni § FoyRe agheous | ayer
was separated, and wgshed wi tip, chhopof oom (12 N IP0r&kh i rEe cghlzgy inat ed
extracts 10 yere dried é‘frg) and evd&orzazce%j in vacuo to give yellow
crystals (552 a) of the etk blse np 82.5-84.0[err]

EXAMPLE 7

10 5,6,7,8-Tetrahydro-7-[N-methyl-N- Sy
(2,2-dimethylpropyl)aminolquinoline

A solution of the, product of Example 6 (1.8 g, 7.5
mmol) in tetrahydrofuran (40 ml) at 0° was treated with
1.0M borane-tetrahydrofuran complex in tetrahydrofuran

15 (75 ml) under an atmosphere of nitrogen, after 2h
treated cautiously with 10N-HC1 (50 ml), stirred for
18h, and evaporated in vacuo. The syrup was dissolved
in water (50 ml) and the solution washed with ethyl
acetate (3 x 50 ml), basified with 10N-NaOH, and

20 extracted with chloroform (3 x 50 ml). The extracts
were dried'(NaZSO4) and evaporated in vacuo to give an N
oil which was purified by short column chromatography
(alumina; chloroform) to give the free base as a
colourless liquid. The base was dissolved in methanol

25 {5 ml) and the solution acidified with ethereal
hydrogen chloride. Evaporation in vacuo gave a yellow
amorphous solid which was crystallised from ethyl
acetate-propan-2-ol (20:13) to give the produét as the
dihydrochloride hydrate (1.67 g), sublimes 210-220°.

30 (Found: C, 56.05; H, 8.5; N, 8.8. C15H24N2.2HC1.H20
requires C, 55.7; H, 8.7; N, 8.7%.)



(from cycl ohexane), together with a brown oil (12.0 g). Th i.l was
chromat ogr aphed (al um na; ¢hloroform) to give a second CP5§9§F the free
base (3.7 g overall 15 yield). The crystals were dissolved in
propan-2-ol (5 m) and the solution ag%ﬁified wi th et hereal hydrogen
chloride. Scratching induced crystalli<ati on of the product, as the

di hydrochl oride, np 120-122.5. (Found: C, 51.6; H, 7.3; N, 9.85. [err]

-20,#} requires C, 51.6; H, 7.2; 0% ) EXAMPLE 11
5,6;7,8-Tetrahydro-7-(1-propy|anin5£§ﬂé£§LLne A stirred solution of

titaniumtrichloride, 45 w. %solution in 20-30 w. % hydrochloric acid
(31.5 mM, 30 25 reated drqopwi se with the.product of Exanple
10 (3.1 g, 15 molN= 2C pE¥ 2y L efated in vacuo,
and the residual solid treatwekivwlbhohlyNacH

Ly W
O
~
Q)

asaaan AT et il W

ﬂaﬁidé) ahd extracted with
ether (4 x 100 m ). The extracts were dried (MySO4) and evaporated in 30
vacuo to give a brown oil. Purification by short path H 397f -27-
di still at iTHi gayempbantr eashaasefdr 8Agf ronYhes anivad eof eEkawpdid ,2 bp
114-120 (bath,tenp)/ Q.03 A splution of il Ln propan-2-ol (5 m)
was >aci di fﬁ'a1e’cl3 wht héeﬁhg‘f“&mwy%%‘g%ﬁﬁééﬁﬁwi“&e.‘ %% @mc?ﬁrpa E‘O\r;va?s’ 5
filtered, awsheldenylbcetyinldhlpmidet y2(.0. mll )1 ©f0 propan- Asding arte dri ed
vacuo (R Bha§ 408CRYBLE 1n Fxdh1E! BN G e NylhThgs TP 196159
purified by chromatography (alumina; ether) to give

the product (1.55 g) as an oil which was converted into
‘0 the amine of Example 9.
EXAMPLE 9

5,6,7,8-Tetrahydro-7-{N-methyl-N-
(phenylethyl)amino]quinoline

This compound was prepared from the amide of Example 8
15 (1.4 g, 5.0 mmol), and 1.0 g_borane-tetrahydrofuran
complex in tetrahydrofuran (50 ml, 50 mmol) using the
method described in Example 7. The crude free base was
- isolated as a yellow ligquid which was purified no
et further but converted directly into the product as the
20 dihydrochloride one and one quarter hydrate (0.52 g),
mp 146-147°. (Found: C, 59.5; H, 7.2; N, 8.1.
C38H22N2.2HC1.1%H20 requires C, 59.75; H, 7.4; N,
7.7%.)



51.3; H 8.1, N 9.7. [err] requires C, 51.25; H 7.9; N, 10.0%) EXAVPLE
12 5,6,7, 8- Tetrahydro 7- (1, 1-di propyl am no) qui noli ne This cgggound was
prepared by two nethods. (a) Propionic acid (7.5 m, 108 f) was added
dropwi se to a stirred suspensi on of sodiunrborohydride 15 (1.15 g, 30
mml) in dry benzene (125 ml). After a solution of the product of
Exanple 11 (0.95 g, 5.0 nmml) in dry beénhzene (10 m) was added dropw se and
the solution heated under reflux for 4h, cooled , and the mxture stirred

" with 2N-NaOH (250 m) for 2h. The i xture was extracted with et hér
(3 x 100 M) and the extracts were 4) and evaporated in vacuo.
The residue was dissolved in 2N-HO and the solution heated to 75[err],

cool ed, magpeo i concentrated aqyeous
amoni a, arF == éﬁ&iiéﬂ&—gégﬂﬁﬁ———iﬁ%
extracts were dried (err) and evaporated I n vacuo to Ieave an oil (1.0 g)

whi ch hl t th f b
I61 o0 uee KRR SRERRRCS (R PBo g RPN | oy Kenis ee PESe
(5 m) wasanﬂd1#pedpmﬂhwdadxykﬁmlnqdhygenomMandheemd9&vgpoﬂat6d in
vacug. l? wa§85t1é q?dggho{céhgﬁt%srg1 i) ed§ tegrah%grofuran (10

m) was tre dropw sé ™ w ropan- un
tthk syrup was dlssolved in chloroform (200 ml) and

washed with saturated agqueous sodium bicarbonate (2 x
100 ml). The aqueous layer was separated and washed
with chloroform (2 x 100 ml). The chlorinated extracts

10 were dried (MgSO4) and evaporated in vacuo to give A
yellow crystals (5.2 g) of the free base, mp 82.5-84.0°
(from cyclohexane), together with a brown oil (12.0 g).
The o0il was chromatographed (alumina; chloroform) to
give a second crop of the free base (3.7 g overall

15 yield). The crystals were dissolved in propan-2-ol (5
ml) and the solution acidified with ethereal hydrogen
chloride. Scratching induced crystallisation of the
product, as the dihydrochloride, mp 120-122.5°.
(Found: C, 51.6; H, 7.3; N, 9.85. CQ2H18N20 2HC1

20 requires C, 51.6; H, 7.2; N, 10.0%.)

EXAMPLE 11

5,6,7,8-Tetrahydro-7-(l-propylamino)quinoline

A stirred solution of titanium trichloride, 15 wt. %
solution in 20-30 wt. % hydrochloric acid (31.5 ml, 30
25 mmol) was treated dropwise with the product of Example
10 (3.1 g, 15 mmol) in MeOH, 30 mmol), after 15 min
evaporated in vacuo, and the residual solid treated
with S5N-NaOH (60 ml) and extracted with ether (4 x 100
ml). The extracts were dried (Mgso4) and evaporated in
30 vacuo to give a brown oil. Purification by short path



solution was fornmed. Cooling to roomtenperature and scratching induced
. crystallisation of the product as 5 t he di hydrochl ori de three-quarter
hydrate, np > 200[err] (dec). (Found: C, 56.4; H 8.6; Nﬁ?ﬁ%ﬂf[err]
requires C, 56.5; H 8.7; N 8.8%) (b) A m xture of the product of
- Exanple 11 (5.2 g, 10 27.4 mol ), Bropanal (16.3 g, 280 mol ), and 5%
pal | adi um charcoal (0.53 g) in ethanor4@50 m) was stirred under an
atqggphere of hydrogen at S.T.P. until the uptake of gas ceased. The
catal yst was renmoved, by filtration and the filtrate evgporated in_vacuo.
The 15  di&$iiddaAtRT 9A¥epLPE TG PIREWebn 28 HE T 5F%H 3 RAbCet hyl
acetate (é?@lrﬁ&w Jine, | Byer $4uene sapHh edeapd /0N@ 30n@aHE. phase extract ed
with 2N-HC (30 m). The aqueqQus phases were ion%igﬁq, mashed.%déh gthy
acetate (3SPLHGD AR )Of pelkefPed Wit PTARIMTH CanddeftiaMat 3F tH! b
chl or of or M3 nX kM2 ¥l ) - hydhegehl @mlvH Bde Xt rREt preriigididtas «gsr) and
evaporated i,n vacuo to give an oil. Chronatograph& [al um na; hexane- et her
(1:1)] gavéidkengdbe WaSRedaWashgr amahl sapangdivedd-oh Bl ¢t
di hydrochl 9%%%@6210%@%9& hereed a5 weSES | B8dguRder:nd prodlx@pphe 12(a).
EXAMPLE 1372, 3-D hydro-hké?;(S,6,7'87TETTEﬂy£rqu|nqllnyW%A_
N- propyl - 1tRepditviirnehloridenbysinate THR  £8RpAGHd was EWIAT edCfrom t he
anmi ne of Esxanpl;e M, 3@.1; N61990.9,C%%ﬁﬁﬁggLPHCHLM%UHHéﬁﬂTEbé2C77 m,

| - =

20. 0 nmmol) S%rl% 52;, Bﬁ’dl _pygt o-%l,,4-1%e.r(1);,°o.d)| car bonyl® chl ori de

=10 EXAMPLE 12

5,6,7,8-Tetrahydro-7-(1,1-dipropylamino)guinoline

This compound was prepared by two methods.

(a) Propionic acid (7.5 ml, 102 mmol) was added
dropwise to a stirred suspension of sodium borohydride
15 (1.15 g, 30 mmol) in dry benzene (125 ml). After 6h a
solution of the product of Example 11 (0.95 g, 5.0
mmol) in dry benzene (10 ml) was added dropwise and the
solution heated under reflux for 4h, cooled , and the
e mixture stirred with 2N-NaOH (250 ml) for 2h. The
20 mixture was extracted with ether (3 x 100 ml) and the
extracts were dried'(MgSO4) and evaporated in vacuo.
The residue was dissolved in 2N-HC1l and the solution
heated to 75°, cooled, washed with ether (50 ml),
basified with concentrated aqueous ammonia, and
25 extracted with dichloromethane (2 x 50 ml). The
' extracts were dried (Mgso0,) and evaporated
in vacuo to leave an o0il (1.0 g) which was
chromatographed (alumina; dichloromethane) to give the
free base (0.44 g) as a colourless oil. A solution of
30 the o0il in propan-2-ol (5 ml) was acidified with

ethereal hydrogen chloride and evaporated in vacuo.



H 397f -29- (1.88 g, 9.5 mml) using the nmethod described in Exanple 6. The
crude gumwas purified by chromatography (silica; ether) t-3%we the
prqduct (2.30 g, 69%9 as an oil which ways converted into the 5

t hi oam de of Exanple 14. EXAMPLE 14
2,3-Dihydro-N-[7-(5, 6, 7, 8-t et rahydr oqui noRBnyl )] -

N- propyl - 1, 4- benzodi oxi n- 2- car bot hi oam de A m xture of the am de of Exanple
43 (2.0 g, 5.7 mmol) 10 and Lawesson's reagent (2.41 g, 5.9 mol) in
dry di oxan f2@iRduigsohebhedrgsidye oin spt Eesradyds afoonan efp@ratore, »

filtered thuaugh re £ td £6bWHEB Ok idiHIE aﬁﬂg-ﬁ‘ialﬁ?&rt?itleda!@}]é/é‘fuo to give
a yellow foam_Z Crystallisation was induced by trituration with ether 15
to give theSPRdtIQN Magsfgymed .o SAXL ing | bd 5BPMJ LEMRST akereoandr t ed

i nto_the amseea®icHxaPl RdlbedEXMVRRIIDisation of the product as

5, 6, 7, 8- Tet r ahydy. -E%%a$5£2-ié,3- | hydro-1, 4- benzodi oxi nyl
nethy?-hkpr&%?¥ b rMbPF hge2 G hree QU her oRYSK atifo R oan? 88° of
Exanpl e 14 (de?d .g, Grduma®l ) ci,ns@éi.apgan € 308k} WRS tor.gated under an

at nosphere qf njtroge | t ney ni.ckel (1 spatula spoonful), heated at
55[err] forelﬁg Eéh¥%'$%gﬁ1 e & urter égdﬂﬁlﬁkrébjiﬂmﬂsolution was
thrice nore8t.88atded with 25 Raney ni ckel (1 spatula spoonful) and each
time stirred at roomtenperature for 24h. Evaporation in vacuo gave a

yel | ow gum whi ch was chromat ogr aphed (silica; hexane-ethyl acetate (1:1)]
to give the(bnee Paseixtsur@ of the product of Example 11 (5.2 g,

10 27.4 mmol), propanal (16.3 g, 280 mmol), and 5%
palladium-charcoal (0.53 g) in ethanol (50 ml) was
stirred under an atmosphere of hydrogen at S.T.P. until
the uptake of gas ceased. The catalyst was removed by
filtration and the filtrate evaporated in vacuo. The

15 residual oil was partitioned between 2N-HC1l (50 ml) and
ethyl acetate (100 ml). The layers were separated and
the organic phase extracted with 2N-HCl (30 ml). The
aqueous phases were combined, washed with ethyl acetate
(3 x 100 ml), basified with 2N-NaOH, and extracted with

20 chloroform (3 x 100 ml). The chlorinated extracts were
dried (Nazso4) and evaporated in vacuo to give an oil.
Chromatography [alumina; hexane-ether (1:1)] gave the
free base (4.02 g) as an oil. Conversion to the
dihydrochloride salt was performed as described under

25 Example 12(a).

EXAMPLE 13

2,3—Dihydro-N-[7-(5,6,7,8-tetrahydroquinoliny1)]-

N-propyl-1,4-benzodioxin-2-carboxamide

This compound was prepared from the amine of Example 11
30 (1.90 g, 10.0 mmol), triethylamine (2.77 ml, 20.0 mmol)
and 2,3-dihydro-1,4-benzodioxin-2-carbonyl chloride -



oil. A solution of the base in nmethanol (5 m) was 30 acidified with

et hereal hydrogen chloride‘and « H397f -30 evaporated ip-gagyo. The pale
yell ow foam was crystallised fromtetrahydrofuran-propan-2-ol (5:2) to give
t he product as the dihydrochloride quarter hydrate (0.25 g) np 123-125.

(Found: C, 60.6; H 7.1; N, 5 7.0~2derr] requires C, 60.65; H, 6.9
N, 6.7%) EXAMPLE 16 8-[4-[N- (5,6, 7, 8-Tetrahydroqui no]in-7-yl)-N
-met.hyl ] am nobut yl } - 8- azaspi ro[ 4. 5] decan-7, 9-di one 10 A stirred m xture

of the products®fqFxanpl amd10l.JiXny GReOmaEdlod, described in
8-nethy|sméggggtoxgbutih-8- azaspiro[ 4. 5] decan-.7, 9-di one (3.17 g, 10.0
mmol ), and n Bar bORSt ET3SH M 1128 RHSAF 498 R¥ret hyl f or mani de (15
m)lwgs heailﬂ.ﬁbrhﬁilﬂ@@raphiﬁ(sili&i’d’rpspél’elgerOf ti tgiogfﬂruaé {:bga{iebl‘t] fo(r]I 4hh
cooled to roomtenperatuyre, treat i th water (50 and _extracted wit
ether (3 x %'%)Q'Tﬁgégxlarsa&”s "hhShed s %efreeé‘eSbnﬁP)%h&ri ed
(erry, and wvopstpiedofnNExacipd d 01 4i ve a brown oil which was purified by 20
chromat ography [al um na; hexane-ethyl acetate (1:1)]. The free base was
di ssol ved in propan-2-ol and the solution acidified with ethereal hydrogen
chloride. Evaporation in vacuo gavEXaMpa®rphous solid which was
crystallised fromtetrahydrofuran-propan-2-ol (5:1).

2,3-Dihydro-N-{7-(5,6,7,8-tetrahydroquinolinyl)]-
N-propyl-1,4-benzodioxin-2-carbothiocamide

S A mixture of the amide of Example 43 (2.0 g, 5.7 mmol)
10 and Lawesson’s reageﬁt (2.4% g, 5.9 mmol) in dry dioxan
(20 ml) was heated at 80° for #4#6h, cooled to room
temperature, filtered through a short column of
alumina, and evaporated in vacuo to give a yellow foam.
) Crystallisation was induced by trituration with ether
15 to give the product (%+.84 g) as a pale yellow solid

which was converted into the amine of Example 15.

EXAMPLE 15

5,6,7,8-Tetrahydro-7-{-N-[2-(2,3-dihydro-1,4-

w benzodioxinyl]methYl-N—Qropyl}aminoquinoline

20 A solution of the thioamide of Example 94 (1.84 g, 5.0
mmol) in dioxan (30 ml) was treated under an atmosphere
of nitrogen with Ranéy nickel (1 spatula spoonful),
heated at 55° for th, cooled to room temperature, and
filtered. The solution was thrice more treated with

25 Raney nickel (1 spatula spoonful) and each time stirred
at room temperature for 24h. Evaporation in vacuo gave
a yellow éum which was chromatographed [silica;
hexane-ethyl acetate (1:1)] to give the free base as an
0il. A solution of the base in methanol (5 ml) was

30 acidified with ethereal hydrogen chloride and )



25 Recrystal lisation from propan-2-ol gave the produq%:yi %he

di hydrochl oride hydrate (1.39 g) np 136-138[err] (Found: % H .9;
N,.8-6. [err] requires C, 58.2; H 7.9; N 8.9%) H 397f _31_ EXAMPLE
17 N—[7-(5,6,7,8-TetrahydroquinoIinyILBON— propyl am noacetonitrile A

" solution of the product of Exanple 11 (2.85 g, 15 5 mol ),

chl oroacetonitrile (1.13 g, 15 mmol), and diisopropylethylamne (2.6 m, 15

mol ) in digRRiddd{EdBrhdeac3d m)frwwlspm@t §éjabw1%afnorwa1§ poured into
water (200 m) and extTacted Wth ether (3 X 100 mM). The extracts were ¥

washed mntFﬁMﬁ%ﬂl{H%%dnffomdﬁﬁﬁf?Q¥45° %ﬁé"é?éﬂ@%ﬂ?&f?h (acdd te give a

red oil. Pgiivd aaie gprbauelar QERil aPiydsbbhtar il yigs et éy| hpaehatke
(1:1)] gave the pro uct g% %% as, an orange oi | mhlch was converted into
‘the anine 0 Barfpl eMagldstes (Found: 60. HexhAnvPLE Ne

7- { N[ 2- ( A et rty ﬂ?r%NgO%pyllc}la@ ﬁe@uhast et,rw.ckmuimpl BNe ;A mxture
of the product_aof, 7 (1 Z}Qg? 5.25 mmol ) and Raney nickel (1

spat ul a sp(')\bnfq.n_{ki 50% 20 saturated ethanolic ammonia (100 m) was
shaken under hydrogen at 55 psi for 18h. Mre Raney nickel (1 spatula
spoonful) was added and the m xture shaken

EXAMPLE 16

8-{4-[N-(5,6,7,8-Tetrahydroguinolin-7-yl)-N-
methyl Jaminobutyl }-8-azaspirol4.5]decan-7,9-dione

10 A stirred mixture of the product of Example 2 (1.62 g,
10.0 mmol), 8-methylsulphonyloxybutyl-8-
azaspiro[4.5]decan-7,9-dione (3.17 g, 10.0 mmol), and
caesium carbonate 3.26 g, 10.0 mmol) in
dimethyl formamide (15 ml) was heated under an

15 atmosphere of nitrogen at 100° for 4h, cooled to room
temperature, treated with water (50 ml), and extracted
with ether (3 x 50 ml). The extracts were washed with
water (50 ml), dried (Na2804), and evaporated in vacuo
to give a brown o0il which was purified by

20 chromatography [alumina; hexane-ethyl acetate (1:1)].
The free base was dissolved in propan-2-o0l and the hd

solution acidified with ethereal hydrogen chloride.
Evaporation in vacuo gave an amorphous solid which was
crystallised from tetrahydrofuran-propan-2-ol (5:1).

25 Recrystallisation from propan-2-0l gave the product as
the dihydrochloride hydrate (1.39 g) mp 136-138°.
(Found: C, 58.5; 4, 7.92; N, 8.6. C23H33N20.2HC1.H20
requires C, 58.2; H, 7.9; N, 8.9%.)



under hydrogen at 55 psi for a further 21h. The m xture was filtered and

the filtrate evaporated 25° kn vacuo to give the crudeyopgct as a pale
brown oil (1.18 g) which was converted wi thout purification into the am de
of Exanpl e 19. H 397f 32 EXAMPLE 19 4-Fluoro-N-{2-[N

-(5,6,7,8-tetrahydroqui nolin-7-yl)- N-3propyl am noethy] }benzam de A
stirred solution of the product of Exanple 18 (1.17 5 g, 4.5 mol) and
.triethylamine (1.38 m, 9.9 mol) in dichloronmethane (10 nl) was treated

wi th”a sol ution of 4-fluorobenzoylgghupride7(0.75 g, 4.7 mml) in

di chl oronet hane (10 m). After 0.5h the solfvent was evaporated in vacuo and
the residue partitioned between 10 saturated aqueous sodi um bi car bonate
and di chl or omet haney- (The( § pgers swied ragpadwdedi A6d inkd Yagueous | ayer
extracted w th di chToronet hane §¥U m ). Ihe copblLnoed organi ¢ phases were
dried [err] evaporated in vBEBBr-EﬂEH%ﬁﬁﬁﬂéﬁlhﬁéiiés purified by 15

chromat ography [al um na; hexane-ethyl acetate (1:1)] to give the free base
as a gum sol.uti.on of _the gum.i.n t )| _was_aci, dif| wi t h, gt her eal

hydr ogen cgl 8Pild‘§,loéba%rg}eﬁdpfﬁd\yggﬁc??%‘f‘fﬁgesgﬂi cfzd?ai e at! SO[ err] in
vacu® to gimmelhhe gitlasitisacasonlie rdilley driochd ogj dé52Gmol Xgnearehd a hal f
hydrate (0538 .85 J VA RIEAR G oS, "Ps 13dol 3% Found: G 85.9; K

6.6; N,
dimethylformamide (30 ml) was heated at 100° for 1h,

poured into water (200 ml) and extracted with ether

(3 x 100 ml). The extracts were washed with water (100
. A0 ml), dried (Na2504), and evaporated in vacuo to give a

red oil. Purification by chromatography [silica;

hexane-ethyl acetate (1:1)] gave the product (1.20 g)

as an orange oil which was converted into the amine of

Example 18.

15 EXAMPLE 18

7-{N-[2-(Aminoethyl)]-N-propyllamino-
5,6,7,8-tetrahydroquinoline

A mixture of the product of Example 17 (1.20 g, 5.25
mmol) and Raney nickel (1 spatula spoonful) in 50%

20 saturated ethanolic ammonia (100 ml) was shaken under
hydrogen at 55 psi for 18h. More Raney nickel (1
spatula spoonful) was added and the mixture shaken
under hydrogen at 55 psi for a further 21h. The
mixture was filtered and the filtrate evaporated

2¢ in vacuo to give the crude product as a pale brown oil
(1.18 g) which was converted without purification into
the amide of Example 19.



[err] requires C, 56.0; H 6.9; N 9.3%) EXAMPLE 20 25

.7-Am no-5,6, 7, 8-tetrahydro-N-f2-[2-(2, 3-di hydro- - H-397f

1, 4- benzodi oxi nyl )] et hyl } - N-nmet hyl qui noline A mixture of the product of
Exanple 2 (0.8 g, 5.0 mmuol), 2-(2-ch|org§thyl)-2,3-d|hydro-1,4-benzod|OX|n
(1.2 g, 6.0 nmml ), potassiumiodide (0:25-g, 1.5 mml)- 30 and
triethylamne (0.5 g, 5.0 nmol) in H-397 f -33- dinethylformam de (10
m) was heated at 75[err] for 9h, cooled to roomtenperature, diluted with
water (50 m), basified wth saturdiXAMBlBebls sodi um carbonate, and v
extracted into ether (3 x 50 m). The extracts were 5 ~washed with
IMHO (3 x 10 ). The acid_mashingi were washed wi th dichl oromethane (10
m ), basifiedIkXYPL: = by 8abet Bahy dsoaw gq i v ¢hy bd oret hane
(3 x 50 m). The chlori ngt egrephaEni 1%é €n gl } 8Enkailaeand evaporated in
vacuo to give the free base as an 10 ol 1he ortwas dissolved in
ethanol (6 m) and the solution acidified with a solution of hydrobromc
as L1t orod apdvechod vt e hansl (ko and e T gl ve
was filtered and_was Wi et hanp . and e .

the 18 %ro&uétm&?ﬁhé"\ﬁh&ﬁ%ﬁ%%&‘é"ﬁydr‘m@ (Bl 559 ¢9, mAe 1551 60,
(Found: C, dicHlokbmethand Gi16.mierwhsr eqéaesd GidH. §; sbludi®n Nf

4-fluorobenzoyl chloride (0.75 g, 4.7 mmol) in
dichloromethane (10 ml). After 0.5h the solvent was

evaporated in vacuo and the residue partitioned between

10 saturated aqueous sodium bicarbonate and '
dichloromethane. The layers were separated and the ~
aqueous layer extracted with dichloromethane (10 ml).

The combined organic phases were dried (Nazso4),
evaporated in vacuo, and the residue was purified by

15 chromatography [(alumina; hexane-ethyl acetate (1:1)]
to give the free base as a gum. A solution of the gum
in methanol was acidified with ethereal hydrogen
chloride, evaporated in vacuo, and the solid dried at
40° in vacuo to give the product as the dihydrochloride

20 one and a half hydrate (0.36 g) as hygroscopic
crystals, mp 131-135°. (Found: C, 55.9; H, 6.6; N,

9.1. C, H,cFN;0.2HC1.1.5H,0 requires C, 56.0; H, 6.9; ;
N, 9.3%.)
EXAMPLE 20
25 7-Amino-5,6,7,8-tetrahydro-N-{2-[2-(2,3-dihydro-

1,4-benzodioxinyl)lethyl}-t-uetlhylguincline

A mixture of the product of Example 2 (0.8 gs; 5.0
mmol), 2-(2-chloroethyl)-2,3-dihydro-1,4-benzodioxin
(1.2 g, 6.0 mmol), potassium jodide (0.25 g, 1.5 mmol) -
30 and triethylamine (0.5 g, 5.0 mmol) in -



5.55% ) EXAWPLE 21 20 5,6,7,8-Tetrahydro- NpeiyyE-N-[3- (2, 6--
di met hoxyphenoxy) propyl ] - 7- am noqui nol i ne A sol ution of the product of
Exanple 2 (0.81 g, 5.0 mol) in dry dinmethylformam de (10 mM) was treated
wi th diisopropylethylamne (0.65 g, 53@-mol), treated with 25

3- (2, 6-di net hoxyphenoxy) propyl bromde (1.3 g, 5.0 mol), stirred for 48
hours and evaporated in vacuo to give a red oil, which was partitioned

- between eldigle PPl Fbmand deaturmtell) agaeongased wo z8 bofat e9h50 nl). The
aquéous phase was extracted with ether

50 m).. 3 The i ned et her
| ayers welC@RXBAS e? cHORMt fF TR AHG R « éb&)HF?.)daﬁ’qukhewaa‘&?ﬁi ggggfng(éc‘t s
basi fi ed Wadi Pré@sei v Brduduinl aaguestsasbdd ui tdarxdbosaoé or an@2 x 30
m). The chlorinatgd.extrac S Vf?f wag&edlﬁﬁthT H 397f - 34 - water (50
M), dri e@X&3gtedniintfafdi@led I ¥ va8uBYo gite (HE572ESH88Eas an oil.
A sel uti ovahddiewdth hm-gchand xaso tmeat ed Thet ladiydrwdsloimgsaeiedei n

o 20E 8 PR a3 bl ALY BB BT a0t € UL 3%
C, 46.6; Rguedis NamRogRi al,elarld rexeuit s€ced, w4 th0idikbhlfio fomé h&nd%()3 EXAVPLE
2210 @R P TR R fed St SRR UL 401 {8V hkbso, )
| and evaporated in vacuo to give the free base as an
10 0il. The oil was dissolved in ethanol (6 ml) and the
solution acidified with a solution of hydrobromic acid
in ethanol-ethyl acetate (1:1). On standing a
precipitate formed which was filtered and washed with
ethanol (1 ml) and ether (3 x 10 ml) to give the
15 product as the dihydrobromide hydrate (0.55 g), mp
158-160°. (Found: C, 47.4; H, 5.5; N, 5.5.
C,.H N 0 .2HBr.H20 requires C, 47.6; "H, 5.6; N,

207247272
5.55“.)

EXAMPLE 21

20 5,6,7,8-Tetrahydro-N-methyl-N-[3-(2,6-
dimethoxyphenoxy)propyl ]-7-aminoquinoline

et ' A solution of the product of Example 2 (0.81-g, 5.0
mmol) in dry dimethylformamide (10 ml) was treated with
diisopropylethylamine (0.65 g, 5.0 mmol), treated with

25 3-(2,6~dimethoxyphenoxy)propyl bromide (1.3 g, 5.0
mmol), stirred for 48 hours and evaporated in vacuo to
give a red oil, which was partitioned between ether (50
ml) and saturated aqueous sodium.carbonate (50 ml).
The aqueous phase was extracted with ether (50 ml).

30 The combined ether layers were extracted with 2N-HC1l (2
x 50 ml) and the acidic extracts basified with
potassium hydroxide and extracted with chloroform (2 x

30 ml). The chlorinated extracts were washed with



N- net hyl phenyl acet am de 1, 1' - Carbonyl dii m dazole (3.24 g, 20.0 mol ) was
added to a stirred solution of 2,6-difluorophenylacetic &&i#9{8.44 g, 20.0
mmol) in dry acetonitrile (45 m). After 15 30 min, a solution of the
product of Exanple 2 (3.24 g, 20.0 mmol) in dry acetonitrile (30 mM) was
-added dropwi se. The sol ution was stirred%or 15h and evaporated in vacuo.
The pale yellow solid was dissolved in ethyl acetate (90 mM) and the

sol ution 20 extracted with INHO (2 x 100 ml). The_extracts were
washed wit Watiew| (2@ethte O30 aH )(MHFIQ, P i eBDH W%@&%‘Eﬂ 1BQVAFYO and
extracted wid hypjdytnacetake ake d90anl bi 1The por@ANi €] GXt baCERewsria washed
wth water (3 X 100 m), dried (err%. gng vapor at ed in.%acuo 25 to
give a sol i} e¥aangit WP $&8ahPd r¥ht BcBYIRPEHA™ Gl € he product (4. 64

g), nmp 155 lad&eHpd. ©GhbHrodbtt’. 88, tNe itydfsrdmigequires C,
68.35; H 5.75; N, 8.85%) '51—%}-'?)97%&_35_ EXANPLE 23 1

7- [N 2- (2, /v a5 ateor 6EHEMAY SRA | 2REBE Ky Fa¥iSn S cream crystals

5,6, 7, 8-tetrphygrgayi gl i1ng -Baoane- merbuhdul plo det &oepl e, (8..8;m N,ca. 42
mol ) was 5 added dro vviseéolg tirred soIg#io&}o@th PO uct of
Exanpl e 22 Y4343 Szﬂéeb‘zgﬁwl%ﬁ he z§ FEAPAMFF ofurhh- a2 ) ®at’ 170 under
an atnosphexy g ®f29idhrogen. The reaction m xture was heated under reflux for
24h, .

EXAMPLE 22
10 2,6-Difluoro-N-[7-(5,6,7,8-tetrahydroguinolinyl)]-
N-methylphenylacetamide

1,1 -Carbonyldiimidazole (3.24 g, 20.0 mmol) was added
to a stirred solution of 2,6-difluorophenylacetic acid
(3.44 g, 20.0 mmol) in dry acetonitrile (45 ml). After

15 30 min, a solution of the product of Example 2 (3.24 g,
20.0 mmol) in dry acetonitrile (30 ml) was added
dropﬁise. The solution was stirred for 15h and
evaporated in vacuo. The pale yellow solid was
dissolved in ethyl acetate (90 ml) and the solution

20 extracted with 1N-HCl (2 x 100 ml). The extracts were

. washed with ethyl acetate (50 ml), basified with

10N-NaOH (50 ml), and extracted with ethyl acetate (3 x
100 ml). The organic extracts were washed with water
(3 x 100 ml), dried (Na

25 to give a solid. Recrystallisation from acetonitrile
gave the product (4.64 g), mp 155-156°. (Found: C,
68.4; H, 5.85; N, 8.75. C18H18F2N20 requires C,
68.35; H, 5.75; N, 8.85%.)

2504), and evaporated in vacuo



cooled to -10, and quenched by the dropw se addition 10 4y _3 p% met hanol (10
m ). Evaporation in vacuo gave a white foam whi ch was treé%e with 5N HC
(100 mM). The m xture was heated at 130[err] for 30 mnutes, cooled to room
tenperature, and evaporated in vacuo_sEhe gumwas treated with water (50

m ) and the solution basified 15 wWith 10N-NaOH (10 m ), extracted with
chloroform (3 x 50 m), and the extracts dried (err) and evaporated in
.vacuo. The yellow oil was purified by chromatography (alumna; ether) to
give the free base as an oil. The oil was dissolved in ethyl acetate (180
20 m ) and the sol ution acidi EK8YPLE 23t hereal hydrogen chloride (10
m). The precipitate was filtered and dried in vacuo to give the product

as the di hydrochloride one and a half hydrate (4.42 g), np 172-178. (Found:
53.75: H 6.8-{N-[@-8.2,%Difluokephenydqe sl &-Nsmerhylapimbs: N
6.95%) 3077 -36- EXAWPLE 24 & farlyBr Sgbiiaidids 4- methyl-7- (N N

di propyl am no) qui nol i ne Step—# -

5,6, 7, 8-tetrahydro-4-net hyl qui nol i ne-N-oxi de. A stirred suspension of

3-chl or oper oxybenzoi ' 5 1 ) iy di ghl t (170

m) at _[eﬁﬁr %ém?élg%?%gqg%;&vﬁ sceowgﬁx ?Z'ml’ 1L £5! RRETS! hRRe

5, 657, 8- t etdddy ddvegwireehyloq@ redi i meed 280t ugiore Pimiphrg product of
Example 22 (4.43 g, 14.0 mmol) in dry tetrahydrofuran

(42 ml) at 70° under an atmosphere of nitrogen. The
reaction mixture was heated under reflux for 24h,
cooled to -10°, and quenched by the dropwise addition
10 of methanol (10 ml). Evaporation in vacuo gave a white
foam which was treated with S5N-HCl (100 ml). The
mixture was heated at 130° for 30 minutes, cooled to
room temperature, and evaporated in vacuo. The gum was
. treated with water (50 ml) and the solution basified
15 with 10N-NaOH (10 ml), extracted with chloroform (3 x
50 ml), and the extracts dried (Na2804) and evaporated
in vacuo. The vellow oil was purified by
chromatography (alumina; ether) to give the free base
as an oil. The oil was dissolved in ethyl acetate (180
20 ml) and the solution acidified with ethereal hydrogen
chloride (10 ml). .The precipitate was filtered and
et . dried in vacuo to give the product as the
dihydrochloride one and a half hydrate (4.42 g), mp
172-178°. (Found: 53.75; H, 6.6, N, 6.6.
25 C18H20F2N2.2HC1.1%H O requires C, 53.75; H, 6.25; N,
6.95%.)

2



i n dichloronethane (30 m), warned to roomtenperature, washed with 1N NaCH
(3 x 200 M), and extracted with 10 di chl-oronmet hane (5 x 150 nl). The
extracts were dried (MgSO4) and evaporated in vacuo to give_the product (21
g) as an oil. Step 2: 5,6,7, 8-tetrahydro-8- hydroxy- 4- mefnyPddi nol i ne. A
solution of the crude product of Step 1 (19.2 g, 115 15 mmol) in acetic
anhydride (100 m) was heated at 110[eyg] for..1lh, cooled to room
tenperature, and evaporated in vacuo. The resi due was dissol ved in

met hanol (100 m) and the solution treated with 4N-NaCH (100 m ). After Zh
the solution was concentrated in ¥2K n§420 t he aqueous resi due
partitioned between dlchloronethaﬁe—gggg—ﬁ+) and water (100 m). The
chlorinated phase was dried (err), and evaporated in vacuo to give an oi

whi ch was purified b %h@o QG rh&ihery tR- gi ve the product as
crystals (12.0 g). 2 =4- et hyl qui nol i nyl)
met hanesul phonate. A soIutEQ@ﬂgEﬂﬁﬁﬂﬁngﬁﬂﬁiﬂgl_ﬁgep 2 (7.6g, 46 mmol) in
di chl oronet hane (125 m) at 0 was treated with H 397f -37- triethyl am ne
(7.0 M, 50 mml ), treated with_ nethanesul phonyl ,chlqride (4.0 m, 52
mol ), stiSten Lor 53646 W%Q#'ﬂ“%@)ﬂb@ﬂ%?lk“zoﬁ‘ﬁ?‘}d%ned
(MgS™), and evaporated I n vacuo. The residue was 5 purified by

chr omat ogr aph silica; ether) t [
g Apszigred suspengloJ é)éychloroperoxyben201c acid (34

5 g, 197 mmol) in dichloromethane (170 ml) at 0° was
treated dropwise with
5,6,7,8-tetrahydro-4-methylquinoline (23.7 g, 161 mmol)
in dichloromethane (30 ml), warmed to room temperature,
washed with 1N-NaOH (3 x 200 ml), and extracted with

10 dichloromethane (5 x 150 ml). The extracts were dried
(Mgso4) and evaporated in vacuo to give the product (21
g) as an oil.

Step 2: 5,6,7,8-tetrahydro-8-hydroxy-4-methylquinoline.

A solution of the crude product of Step 1 (19.2 g, 115
15 mmol) in acetic anhydride (100 ml) was heated at 110°
for.lh, cooled to room temperature, and evaporated
in vacuo. The residue was dissolved in methanol (100
ml) and the solution treated with 4N-NaOH (100 ml). b
After 2h, the solution was concentrated in vacuo and
20 the aqueous residue partitioned between dichloromethane
(100 ml) and water (100 ml). The chlorinated phase was
dried (Na,S0,), and evaporated in vacuo to give an oil
which was purified by chromatography (silica; ether)
to give the product as crystals (12.0 g).

25 Step 3: 8-(5,6,7,8-tetrahydro-4-methylquinolinyl)
methanesulphonate.

A solution of the product of Step 2 (7.6g, 46 mmol) in
dichloromethane (125 ml) at 0° was treated with



product (9.5 g) as an oil. Step 4: 5,6,7,8-tetrahydro-4-nethyl -8-
-(phenyl thi o) qui nol i ne A suspenston of sodlunlhydrlde [obﬁalﬁéﬁ from80% 10
di spersion in oil (1.5 g, 50 mmol)] in dinethylformam de (80 m) was
treated with thiophenol (0.6 M, 5.8 mml), stirred for 25 nmin, treated
with a solution of the product of Steg3§15L5 g, 39.4 mol) in

di nmet hyl f or mam de (100 m), stirred for 30 mn, treated 15 wth

-0. IN- NaCH (500 d th et 3 500 m Th t t
wer ¥ washe r%\?FWYé&ﬂa}p‘ftg @ gm%oﬁ‘ﬂ%’& g’thé??%l'ée SU(‘)t}H) Srle)e(dr?grsr)_,

and evaporraéedahas\aamrgyol gd:lVBoi'lilaeCr(ud@ p:uo,duml:(aﬂaeml g)stasrrfﬁa oil. 20
Step 5 5,6,7 tetra r.0- yJsul p olin A

sol ution o$°FhégpF‘d(§‘um aosfh%‘? e‘ﬁl qél é)\'o%_g J22§ H‘)l TorShret hane
(200 m) V\BMgBO at, eddaorévapwaeew ﬁh %%db.Chl'mﬁépEé@i)dhenMs: acid (8.0

, ol Ol e sti . 30 mn, . washed wi.th 0. 1N NaOH,
drleg (err§uréﬁdegv55bf%l 4995@8 yt ifih??he %?ﬁ85§p$86ﬁﬁyﬁjkp% g) as
a solid. Spbepd@ct5(6-.d kydraos danebhyl.qui noline. The crude product of Step 5
(10.8 g, 40.0 nmol) was 30 heat ed under reflux in toluene (100 m) for
30 m n, H 397f -38- cooled to roomtenperature, and extracted with
1IN-HC Step 4: 5,6,7,8-tetrahydro-4-methyl-8-

(phenylthio)quinoline

A suspension of sodium hydride [obtained from 80%

10 dispersion in oil (1.5 g, 50 mmol)] in
dimethylformémide (80 ml) was treated with thiophenol
(0.6 ml, 5.8 mmol), stirred for 25 min, treated with a
solution of the product of Step 3 (9.5 g, 39.4 mmol) in
dimethylformamide (100 ml), stirred for 30 min, treated

15 with 0.1N-NaQOH (500 ml), and extracted with ether (3 x

' 500 ml). The extracts were washed with saturated

aqueous sodium chloride (500 ml), dried (Na2504), and
evaporated in vacuo to give the crude product (10.0 g)
as an oil.

20 Step 5:° 5,6,7,8-tetrahydro-4-methyl-8-
(phenylsulphinyllguinoline.

A solution of the product of Step 4 (10.0 g, 39.2 mmol)
in dichloromethane (200 ml) was treated portionwise
with 86% 3-chloroperoxybenzoic acid (8.0 g, 40 mmol) at

25 <10°, stirred for 30 min, washed with 0.1N-NaOH, dried
(Na2504), and evaporated in vacuo to give the crude
product (10.8 g) as a solid.

Step 6: 5,6-dihydro-4-methylquinoline.

The crude product of Step 5 (10.8 g, 40.0 mmol) was
30 heated under reflux in toluene (100 ml) for 30 min, -



(3 x 50 m). The extracts were basified with 10N-NaOH and extracted with
~di chl oromet hane (3 x 200 m ). The organic extracts were d{issh ferr) and
evaporated 5 in vacuo to give an oil which was purified by

chi omat ography (alum na; ether) to give the product (5.5 g, 95% as an oil.
Step 7: 5,6, 7, 8-tetrahydro-7-(N-hydroxyg_1-propyl am no) - 4- net hyl qui nol i ne.

10 Thi s conpound was prepared fromthe product of Step 6 (4.5 g, 30
nmol ), 1-propyl hydroxyl am ne hydrochloride (6 g, 55 mmol), and met hanol (20
m) by thecoetlea] tonttooedtempEratpires 10andhextrade edatveirtikal 1 NaSC 1 hd

I
0oL e bRk HODEYS! PR R A RALE BEEHICa Y cn, (duiall 0ot
was prepar@@&r&xﬂt&m&p@oﬂm&h difi cBtleypramevhdng, (20xmﬂﬂ0 mX )t anThen
trlchlorld%Sr ﬁ%ne %ZQCFS(§%9'Wﬂé¥hd”c@§séo)“%n o é¥%k%§lc acid (23

, 30 mmol ) usi ng € procedure described in Exanpl e
11. Bhe crude ﬁmctuct-O(q;LQeganSmi)l wetm@mnvestpdrurftl@dﬁwproduct of Step 9

Vl\\f-wo?g puij %’J&g %$§y4(al§hﬁl qu’ no? | ny 3 g|3rvoep ¥ dpY haGrde. A

sol ution of(&rﬁeq:nﬁ‘é%brédu@m @fllStep 8 (4.2 g, 20.6 rrrml) and
triethylamne (3.5 m, 35.2 nmol) in dichloronethane (100 m ) was treated

wi th propionic 30 anhydride (2.7 m, 21.1 mmol), stirred for 30 mn,
Step 7: 5,6,7,8-tetrahydro-7-(N- hydroxy-

1-propylamino)-4-methylquinoline.

10 This compound was prepared from the product of Step 6
(4.5 g, 30 mmol), 1-propylhydroxylamine hydrochloride
(6 g, 55 mmol), and methanol (20 ml) by the method
outlined in Example 10. The crude material was
recrystallised from cyclohexane to give the product
15 (4.85 q).

Step 8: 5,6,7,8-tetrahydro-4-methyl-7-(1-
propylamino)quinoline.

This compound was prepared from the product of Step 7
(4.4 g, 20 mmol), titanium trichloride, 20 wt. %

20 solution in 20-30 wt. % hydrochloric acid (23 ml, 30
mmol), and methanol (50 ml) using the procedure
described in Example 11. The crude product (4.2 g,

81%) was converted into the product of Step 9 without
purification.

25 Step 9: N-(7-(5,6,7,8-tetrahydro-4-methylquinolinyl)]-
N-propylpropionamide.

A solution of the crude product of Step 8 (4.2 g, 20.6
mmol) and triethylamine (3.5 ml, 35.2 mmol) in
dichloromethane (100 ml) was treated with propionic

30 anhyaride (2.7 ml, 21.1 mmol), stirred for 30 min, -



H 397f -39- washed with 0. IN-NaOH (100 m ), dried (err) evaporated in vacuo
to give the crude product (5.0 ¢ as an oil. Step 10: H-397¢
5,6,7,8-tetrahydro-4-nethyl-7- 5 (N, N-di propyl am no) qui nol i ne
di hydrochl oride. A solution of the crude amde fromStep 9 (50 g, 19.2
mmol) in dry tetrahydrofuran (50 nm)~-#&s treated under an atnosphere of
nitrogen wth borane- tetrahydrofuran conplex, 1.0Msolution in
~tet&ahydrofuran (90 m), stirred for 16h, treated with 0, IN-HC (100
m).” and cHAsBREr atidd G %C’&éo*‘TﬁéO&qL‘Ib‘ohs deieAubMERS ar t3%4 oned bet ween

0.1 N-NaOH: {380 riEltednich cky&ah@reaetgfi%e thd & rhde Eb@dwcgaams: cpr@@e was

dried [err]orated in vacuo, and the residue purified 15

chronatogrﬁﬁh?“(&ﬂ&nlna ether) to give the free base as an 0|I A

solution of the base in nethanol 10 m) was acidified with ethereal

hydr ogen chlorlde ev§Porated I n vacuo, and the}rgsidue crystallised from
0

t et r ahydr of58RnJ8r ol -8t T phydro-Asrnehyt odact 20 as the

di hygir ochl ori de (2 4»9,)»1 PYPYOSRARID AIMES Bl Be ERhYM oL@ 1dad: C,
60.0; H 9.0; N, 8. S“Terﬁf])regglres C, C%fo H 8.8, N, 8.8%) EXAVPLE

25 25 5,6, 7, 8-Tetrahydro- 3- nethyl 7- (N, N-

di propy! anh- gelatiied g Siepciuded ahiGe-f1bi abyepo93-('st hy) -9 . 2

(phenylselgno&qU|nolry ‘tetrahydrofuran (50 ml) was treated under

an atmosphere of nitrogen with borane-tetrahydrofuran
complex, 1.0M solution in tetrahydrofuran (90 ml),

. 10 stirred for 16h, treated with 0.1N-BCl (100 ml), and
concentrated in vacuo. The aqueous residue was
partitioned between 0.1 N-NaOH (100 ml) and
dichloromethane (100 ml). The organic phase was dried
(Na2804),.evaporated in vacuo, and the residue purified

15 by chromatography (alumina; ether) to give the free

' base as an oil. A solution of the base in methanol 10
ml) was acidified with ethereal hydrogen chloride,
evaporated in vacuo, and the residue crystallised from
tetrahydrofuran-propan-2-o0l (5:1) to give the product

20 as the dihydrochloride (2.4 g), as hygroscopic
crystals, mp 190-192°. ‘(Found: C, 60.0; H, 9.0; N,
8.5. C,gHosN, - 2HCL requires C, 60.2; H, 8.8; N,
8.8%.)

EXAMPLE 25

25 5,6,7,8-Tetrahydro-3-methyl-7-(N,N-
dipropylamino)quinoline

Step 1: 5,6,7,8-tetrahydro-3-methyl-8-
(phenylseleno)quinoline.

A solution of 5,6,7,8-tetrahydro~3-methylquinoline -



A solution of 5,6,7,8-tetrahydro-3-nethyl qui noline H-39 f -40- (7.5 g,
51 mmol) in tetrahydrofuran (100 M) was treated under an a@ﬁﬂéphere of
nitrogen with 1.5Mbutyllithiumin hexane (35 m, 52 nmol) at 00. The
resulting red solution was added to a_g@l ution of 5 phenyl sel enyl
chloride (10 g, 52 mmmol) in tetrahydrofuran (50 m) at 0. After 30 min,
water (100 m) was added and the m xture concentrated in vacuo. The aqueous

resi due mas agtltlgged Qﬁpyeqp é@{?éﬁ&ﬁgﬁ ueous(ﬁ$€ f}chlorlde (100 n1)
1 563

and et her The or gani and
evaporatedureaaedouhdem\&nt&mmesyderprodumuqn&géngw:ah an oil. Step 2:

5, 6-di hydr 0@l o] f o ct,.of Step 1
(12 g 15 b T bUVILIRRAF I ROt a8 atio 54 iRals 45 0ss ¢ reat ed
port i onwi séI‘l\mtheSG%Bn@hlr@d)mbuybenzma@ &ided X0 g, stAuBimmIogf After

m th lﬁﬁfjr r e I s B shed with 2N-NaCH (2
x 10 Eéﬁ%égy%ﬁégﬁi é%gpo?gpgg Fﬁ%bacudp Tﬁg residue 20 was
dlssolved|¢ﬁteahdeQG@nﬂ¢ @@ mhe 59IOflonA@ﬂ#ﬂxBOMmhnetMthxsx 100

basifige spdisug POoLak €, han téﬁ% ? | gromet hane (3

x 100 m). ﬂ% E)orlnate xtrgéts aege rled %&ﬁ- g't%gea'a-porated I n
vacuo. The ¥2@@due Rhs dureevedresigneewas partieipredubetweero g) as an
oil. saturated aqueous sodium chloride (100 ml) and ether

10 (100 ml). The organic phase was dried (Na2804) and

evaporated in vacuo to give the crude product (15.2 q)

as an oil.
Step 2: 5,6-dihydro-3-methylquinoline.

A solution of the crude.product of Step 1 (4.2 g, 13.9

15 mmol) in dichloromethane (100 ml) at -40° was treated

' portionwise with 86% 3-chloroperoxybenzoic acid (3.0 g,

14.9 mmol). After 30 min, the mixture was warmed to
room temperature, washed with 2N-NaOH (2 x 100 ml),
dried (MgS0,), and evaporated in vacuo. The residue

20 was dissolved in 1N-H,S0, (100 ml) and the solution
washed with ether (3 x 100 ml), basified with sodium
carbonate, and extracted with dichloromethane (3 x 100
ml). The chlorinated extracts were dried (MgSO4) and et

evaporated in vacuo. The residue was distilled to give
25 the product (1.79 g) as an oil.

Step 3: 5,6,7,8-tetrahydro-7-(N-hydroxy-1-
propylamino)-3-methylquinoline.

This compound was prepared from the product of Step 2
(5.7 g, 39 mmol), 1-propylhydroxylamine hydrochloride
30 (5 g, 45 mmol), and methanol (50 ml) by the method

described in Example 10. The crude material was



Step 3: 5,6,7,8-tetrahydro-7-(N hydroxy-1- propylanino)-B-netﬂ%lquinoline.

Thi s conpound was prepared fromthe product of Step 2 (SET%f

9 mol

),

1- propyl hydr oxyl am ne hydrochl ori de 30 (5 g, 45 nmmol), and net hanol (50
m’) by the nmethod described in Exanple 10. The crude material was
-41- purified by chromatography [silica; " ether-triethylam ne (100:1)] to

give the product (4.45 g) as an oil.
5 . . ..(1-propyl am no) qui nol i ne.. Thi s conpound was prepared
theﬁﬁroducPUGPﬂﬁﬁﬂfgy(%ﬁﬁ%m@F%g6aé%ﬂ;E%%}%%ﬁiun1trichIoride, 20 Wt .

sol ution i 8tR@rMtr % dlygl aabher i(a caci 1t J 280 ndy i vE0+t weDIprodunst ned hapol
m ) using the-procedurge described in Exanple 11. The crude am ne (4.
was conver #dd3® A%tt33 i nto the product of Step 5. Step 5

N-[7-(5,6,7,8-tetrahydro-3-nethyl quinolinyl)]- N propyl propi onam de.

conpound
nmol ) ,
21. 15

t d t of 1 Step 4 (4.0 g,
i SRR B e (% B br cose SRB e sfranTc annyari de (2.7

mol ),

H 397f

Step 4. 5,6, 7,8-tetrahydro-3-nethyl-7-

from
%
(50
0 9)

Thi s
19.6

and di o oppopybhand noh@imglirse ng the way outlined in Exanple

24, Step 9. The crude am de (5.0 g) was converted into the amine of Step 6

wi t hout 20

'0

15

20

25

purification.
This compound was prepared from the product of Step 3

(4.45 g, 20 mmol), titanium trichloride, 20 wt. %
solution in 20 wt. % hydrochloric acid (23 ml, 30
mmol), and methanol (50 ml) using the-procedure
described in Example 11. The crude amine (4.0 g) was
converted directly into the product of Step 5.

Step 5: (7-(5,6,7,8-tetrahydro-3-methylquinolinyl)]-

N~
N-propylpropionamide.

This compound was prepared from the crude product of
Step 4 (4.0 g, 19.6 mmol), triethylamine (3.5 ml, 25.2
mmol), propionic anhydride (2.7 ml, 21.1 mmol), and
dichloromethane (100 ml) using the way outlined in
Example 24, Step 9. The crude amide (5.0 g) was
converted into the amine of Step 6 without
purification.

Step 6: 5,6,7,8-tetrahydro-3-methyl-7-
(N,N-dipropylaminolquinoline dihydrobromide.

This compound was prepared from the crude amide of Step
5 (5.0 g, 19.2 mmol), borane-tetrahydrofuran complex,
1M solution in tetrahydrofuran (50 ml), and
tetrahydrofuran (50 ml) using the method outlined in
Example 24, Step 10, with the exception that the
decomposition of the boron-product complex required
stirring in 10N-HC1l (50 ml) for 18h. The free base



Step 6: 5,6,7,8-tetrahydro-3-nethyl-7- (NN-dipropyl am no) qui nol i ne

di hydrobrom de. This conpound was prepared fromthe crude am de of Step 5
(5.0 g, 1.9.2 nmol ), borane-tetrahydrofuran conplex, 25 pHg-3dMgolution in
tetrahydrofuran (50 m ), and tetrahydrofuran (50 m ) using the nethod
outlined in Exanple 24, Step 10, with the exception that the deconposition
of the boron-product conmplex required-st2+ring in 10N-HCO (50 m) for 1.8h
The free base H 397f -42- was isolated by chromatography [alum na; .-

hexane-ether (2:1)], dissolved in hot propan-2-ol (10 m), and the sol utYon
acidified wwhls 486 1Iaredbbenth resiatogdupisp! Dalaninas e et hé@rvacuo

t i th t 5 th i dr ob ! 3. 197-200 (f

ot Pmol - oo I905 P SalvagyiBs Bl TighRrncol kdd F R and e 1 TOm.

N, 6.8. [ersplaitBorn espidefi€d 4ith 48% WydrobNomco%d)i EXANMRE 26 10

4- Chl -5,6, -tetrahydro-7-(N,N-., di | i i i St 1:

5. 6.7, 51 of PRAVRST THY rSURFREFLES MY HRub e bEY e the RIRER S o phur i ¢

aci d €200 mkheamd midrolsramide( 200 7 )g Warsp t # 2A¢ 20 0Wi (If ridhn

5,6,7,8-tetrahyd i | i N- oxi. d 47 g, 31 ), heated at 60-80

Por an coomrhasdinaih el oaPeRiedd e Mo EdestBRe XN Lood w ih
H

water (1 |) (Fauhd: C, 47.0; , 7.1; N, 6.8. C,gHogN, - 2HBr
requires C, 47.1; H, 6.9; N, 6.9%.)
EXAMPLE 26 :
-’
10 4-Chloro-5,6,7,8-tetrahydro-7-(N,N-
dipropylamino)quinoline
Step 1: 5,6,7,8-tétrahydro-4—nitroquinoline N-oxide.
A stirred mixture of sulphuric acid (200 ml) and nitric
acid (200 ml) was treated with
15 5,6,7,8-tetrahydroquinoline N-oxide (47 g, 315 mmol),
heated at 60-80° for 3h, cooled to room temperature,
poured onto ice (1 Kg), diluted with water (1 1), and
extracted with dichloromethane (3 x 500 ml). The
extracts were dried (Mgso,) and evaporated in vacuo to ~

20 give the product (48 g) as an oil.
Step 2: 4-chloro-5,6,7,8-tetrahydroquinoline.

A solution of the crude product of Step 1 (36.5 g, 188
mmol) in chlorofcrm (5090 ml) was treated over 30 min
with phosphorus trichloride (80 g, 580 mmol) at 0°,

25 heated under reflux for 1h, cooled to room temperature,
and poured onto ice (2 Kg). The mixture was basified
with sodium hydroxide and the layers separated. The

aqueous phase was extracted with chloroform (500 ml). -



~extracted wi th dichloromethane (3 x 500 m). The extracts were dried (err)
and evaporated in vacuo to'20 ‘ give the product (48 g) asq 4 oil. Step
2: 4-chloro-5,6,7, 8-tetrahydroquinoline. A solution of the ctude product of
Step 1 (36.5 g, 188 nmol) in chIorofornMQSOO m) was treated over 30 mn

wi th phosphorus trichloride (80 g, 580 miol) at 00, 25 heat ed under
reflux for 1h, cooled to roomtenperature, and poured onto ice (2 Kg). The
. mixture was basified with sodlun1hydrOX|de and the | ayers separated. The

aquBous phass vas S1f AELATHELL SO O LRI Masca ¢HRAT): 43, The

chl ori nat ed phases were conb err and "évapor at 4n’vacuo to
gi ve an oi knghiestapeasa pedi ne&aggocmmrmt‘ographyl[lswhl(ﬁé’! wascane- et her

(3 | Aoy SUELiEH? Shpiesndt o . 00
(phenylseléﬁoﬁ@drﬁndn@lsﬁlééhqum1&ﬁ qnvgothmegﬁQQ§(GIﬁEHh165132 nol )
I n tstrahygrogyfnl%%0§1nhglgé ﬂﬁﬁb;reated with 1.5M butyllithium

sol ution in hexare under ran at nosphere of nitrogen,
stirred for 10 mn, cooled to -78, treated dropmﬁse wi th the product of

Step 2 (7. 4 L&t realy g of Qorlg). at <-65[err], stirred
at -78 for M n?g%%égg\?m ?h he?’| ?é S chloride (8.5 g, 44
nnDI)|r1tetrahyduﬁiﬂ%ﬂange#BPO)QUln01lne

A solution of diisopropylamine (18.5 ml, 132 mmol) in
tetrahydrofuran (100 ml) at 0° was treated with 1.5M
~~10 butyllithium solution in hexane (88 ml, 132 mmol) under

an atmosphere of nitrogen, stirred for 10 min, cooled
to -78°, treated dropwise with the product of Step 2
(7.35 g, 44 mmol) in tetrahydrofuran (50 ml) at <-65°,
stirred at -78° for 20 min, treated with phenylselenyl

15 chloride (8.5 g,€44 mmol) in tetraﬁydrofuran (50 ml),
warmed to room temperature, and quenched with saturated
agueous ammonium chloride (250 ml). The reaction was
worked-up in a similar way to that described in Example
25, Step 1 and the product (9 g) isolated by |

20 chromatography [silica; hexane-ether (2:1)] as an oil.

Step 4: 4-chloro-5,6-dihydroquinoline.

This compound was prepared from the product of Step 3
(9 g, 28 mmol), 86% 3-chloroperoxybenzoic acid (5.8 g,
29 mmol), and dichloromethane (150 ml) using the

25 procedure outlined in Example 25, Step 2. Distillation
gave the product (4.35 g) as an 01il.

Step 5: 4—¢hlo:o-5,6,7,8-tetrahydro—7—(§-

hydroxy-1-propylaminolquinoline.

This compound was prepared from the product of Step 4



warnmed to roomtenperature, and quenched with saturated aqueous ammoni um
chloride (250 m). The reaction was worked-up'in a simlar way to that
described in Exanple 25, Step 1 and the product (9 g) isoliatge7gy 20
chromat ography [silica; hexane-ether (2:1)] as an oil. Step 4:

“4-chl or o- 5, 6-di hydroqui noli ne. This conpound was prepared fromthe product
of Step 3 (9 g, 28 mmol ), 86% 3-chl or opedbxybenzoic acid (5.8 g, 29 mol),
and di chl oronet hane (150 m) using the 25 procedure outlined in Exanple
25, Step 2. Distillation gave the product (4.35 g) as an oil. Step 5: ™
4-chl or 0- 5, 6,47 35 t@t r ahyomel -, ( N-Erapykyyarpryp@mmen d)ydi ochl oeid&hi s

conpound wa r t rﬁ%¥ﬁz p 97 -44- (4.35 g,
26 mol ), 1_% d?o%’?ﬁ@ﬁ?%égpqémgﬁlgohy roéc é)j()r??jg {ng )g,bgf%n?mr%?égﬁd met hanol
(10 ) bylA%?Qﬁﬂb@@ tesExaped §  ExanpPhe resifive m&ss due was

recrystalli e t i prad 5 g). Step
6: 4-chlor O%GJ%%Bfgtg%gﬁy ?o%-%‘?-éy(%dp()}?%%gﬁgmiﬁo;éqqh’ieno l'llenei.)’g%‘ﬁ‘?‘gtcorrpound
was [ epar ed ¥riomThe product of Step 5 (5.8 g, 24 mol) titanium
trichloride, 20 wt. % 10 solution in 20 wt. % hydrochloric acid (28
m, 36 mmol ), and nethanol (50 m) using the procedure described in Exanple
11. The cru@shite ($-8hyprRas,6,7,8-tetrahydro-7-

(1-propylamino)lquinoline.

This compound was prepared from the product of Step 5
(5.8 g, 24 mmol) titanium trichloride, 20 wt. %

10 solution in 20 wt. % hydrochloric acid (28 ml, 36 ~
mmol), and methanol (50 ml) using the procedure
described in Example 11. The crude amine (5.4 g) was
converted directly into the product of Step 7.

Step 7: 4-chIoro—§-[7-(5,6,7,8-tetrahydroquinolinyl)]-
15 N-propylpropionamide.

This compound was prepared from the crude product of
Step 6 (5.4 g, 24 mmol), triethylamine (3.5 ml, 25.2
mmol), propionic anhydride (3.3 ml, 25.7 mmol), and
dichloromethane (100 ml) using the way outlined in
20 Example 24, Step 9. The residue was purified by -~

chromatography [alumina; ether-ethyl acetate (2:1)] to
give the product (4.1 g) as an oil.

Step 8: 4—chloro—5,6,7,8—tetrahydro—7-(§,§-

dipropylaminolquinoline dihydrobromide.

25 This compound was prepared from the product of Step 7

(2.9 g, 10.7 mmol) borane-tetrahydrofuran complex, 1M
solution in tetrahydrofuran (90 ml), and

tetrahydrofuran (20 ml) using the method outlined in



converted directly into the product of- Step 7. Step 7:
-4-chloro-N-[7-(5,6,7,8-tetrahydfoqui nolinyl)]- 15

N- pr opyl pr opi onani de. This conpound was prepared from t heHeddde product of
Step 6 (5.4 g, 24 mol), triethylamine (3.5 m, 25.2 mml), propionic
anhydride (3.3 m, 25.7 mol), and dichl oronet hane (100 m) using the way
outlined in 20 Exanpl e 24, Step 9.-43he residue was purified by
-chr.omat ography [alum na; ether-ethyl acetate (2:1)] to give the product
(4. g) as an oil. Step 8: 4-chloro-5,6,7,8-tetrahydro-7-(N\

di propy! aniBe3mpiaoRéne Sdidp dr®br @it He thes excepthi@n cbhpbufi®nas prepar ed
fromthe pr 1868 6f Z1fe Ibol8nl pPHII DU SRS ELL FRRYA QI an

conpl ex, 1N§%€§%E?§ﬁ_ﬁn tetri%_%ro?urgnp%90|ﬁ£, fﬁ% tetraﬁydrofuran (20
m) using t$eineingd isutlONrdiC] n(50 mllgfpr 44h Exafpeefyge Bad® 10, with
the excepti Abat B Qﬁfx‘l&ﬂ)&é& £8Bn9f [thaudbia{ £1- PREKHAE-eRMAEX required
stirring iﬁggﬁkﬁkﬁf (gb. ) tor ﬁahg ?hé free base obtained b

chr ofrat ogr aphy! P dI wasngisfrodied ethehos Propgm:-2391wasddEssol ved in hot
propan- 2-ol s ande § B8 3914 OfedCh fLhi gdowWnlya A9k S e OREQAI.C agied.  The
sol ution was evaporated-in vacuo to give the product as_ the di hydrobrom de
(2.6 g), npsabetien WRSoAVARRIEMBEdeLBYVASUT dtQ®)I1YFobRE: PECWER;2H, 6.0;
10 N, 6Re aliflkoRBHIES €.62¢9;, nd 16PN (from

methanol-ethyl acetate). (Found: C, 41.8; H, 6.0;
10 N, 6.5. C15H2301N2.2HBr requires C, 42.0; H, 5.9; N,
6.5%.)

EXAMPLE 27

5,6,7,8-Tetrahydro-4-methoxy-7-(N,N-
dipropylaminoquinoline

15 A solution of sodium methoxide (0.24 g, 10 mmol) and
the product free base of Example 26 (0.84 g, 3.1 mmol)
in methanol (30 ml) was heated in a sealed vessel at
150° for 16h, cooled to room temperature, diluted Qith

_ 0.2M potassium dihydrogen phosphate (pHS) buffer (50
¥¢*20 ml), concentrated in vacuo to remove the methanol,.
washed with ether (3 x 50 ml) to remove )
5,6-dihydro-4-methoxyquinoline side-product, basified
with sodium hydroxidé, and extracted with
dichloromethane (3 x 50 ml). The extracts were dried

25 MgSO4), and evaporated in vacuo. The fréé base was
dissolved in propan-2-ol (10 ml) and the sclution
acidified with 48% hydrobromic acid. Evaporation and
recrystallisation from methanol-ethyl acetate gave the
product as the dihydrobromide hydrate (0.7 g), mp

30 175-177°. (Found: C, 43.4; H, 6.5; N, 6.5.
C16H26N20.2HBr.H20 requires C, 43.5; H, 6.6; .
N, 6.3%.)



6.5%) EXAMPLE 27 5,6, 7, 8-Tetrahydro- 4- nmet hoxy-7- (N, N

di propyl am noqui nol i ne 15 A solution of sodi um nethoxide (0.24 g 10
mol ) and the product free base of Exanple 26 (0.84 g, 3. 1lyoAghk)e i
met’hanol (30 m) was heated in a seal ed vessel at 150[err] for f% cool ed
to roomtenperature, diluted wth 0.2M potassi um di hydr ogen phosphate (pHS)

buffer (50 20 m ), concentrated i n-4&cuo to renove the nethanol,
washed with ether (3 x 50 nl) to renove 5, 6-di hydro-4-met hoxyqui noline =
si de- product, basified with sodi um hydroxi de, and extracted with b
di chl oronet hane (3 x 50 m ). The extracts were dried 25 [err], and

evaporated in vacuo. The free base I ssplved in propan-2-ol (10 m)
and the solution acidified with 48% c acid. Evaporation and
recrystallisation from nethanol -ethyl acetate gave the product as the

di hydr obrom de hy ( 30 (Fou d: C 43.4;
H 6.5 N 6.5. Cg’ag&,gr]eg}am g no 397f - 46-

EXAMPLE 28 5, 6, 7, Beﬁebdahwﬂn¥H1IméﬁﬁyLQNsméMnMﬂkaﬂJMoqu1nol1ne
benzod|OX|nyI)]nethyI N- et hyl } am noqui nol 1ne A m xture of the product of
Example 2 (0.30 g, 1.85

A mixture of the product of Example 2 (0.30 g, 1.85

5 mmol), 2-(2,3-dihydro-t,4-benzodioxinyl)methyl
4-toluenesulphonate (0.71 g, 2.2 mmol), and potassium
carbonate (0.30 g, 2.1 mmol) in dimethylformamide (6
ml) was heated at 120° for 6h, cooled to room
temperature, poured into water (20 ml), and extracted

10 with toluene (3 x 20 ml). The organic phases were
extracted with 2N-HC1l (2 x 50 ml) and the acidic

extracts basified with sodium hydroxide and extracted

with toluene (3 x 50 ml). The organic extracts weré

dried (MgSO4) and evaporated in vacuo. The residue was
15 purified by chromatography (silica; methyl acetate) to

give two diastereoisomers of the product: the less

polar isomer A (0.092 g) and the more polar isomer B
(0.102 g).

Isomer A was dissolved in propan-2-ol (2 ml) and the

20 solution acidified with ethereal hydrogen chloride and
evaporated in vacuo to give Isomer A dihydrochloride
(0.090 g), mp 175-176°. (Found: C, 59.3; H, 6.4; N,
7.1. C19H22N202 .2HC1 requires C, 59.5; H, 5.8; N,
7.3%.)

25 Isomer B was treated in a similar fashion to give
Isomer B dihydrochloride quarter hydrate (0.110 g), mp
173-174°. (Found: C, 58.7; H, 6.4; N, 7.0.
C,gHy,N,0,. 2HC1.%H20 requires C, 58.8; H, 5.8; N,
7.2%.)



5 mol ), 2-(2,3-di hydro-1, 4- benzodi oxi nyl ) net hyl 4-tol uenesul phonate
.(0.71 g, 2.2 mol),* and potaSS|un1carbonate (0.30 g, 2.1 nmmol) in

di et hyl f or mam de (6 n1) was heated at 120 for 6h, cool edHtd9r7gom
tenperature, poured into water (20 ml), and extracted 10 wi th tol uene
(3 x 20 mM). The organic phases were extracted wth 2N-HCO (2 x 50 m) and
the acidic extracts basified with sodioym.hydroxi de and extracted with
.toluene (3 x 50 mM). The organic extracts were dried (err) and evaporated

i n %acuo. The residue was 15 purified by chromatography (silica;

met hyl acetate) to give two di ast eEXAMP@REI29 of the product: the | ess polar
i somer A (0.092 g) and the nore polar 1somer B (0.102 g). |sonmer A was

di ssolved in propan-2-ol (2 m) and the 20 solution acidified with

et hereal hydrogen chLDnLds,&nd(ﬁﬁﬂﬁnzmbgdrnqumnniimygbWeNLsoner A

di hydrochl oride (0.090 Q) 175 1% gﬁsr . (F ..g, 59.3; H, 6.4; N,

7.1. [err] requires C | soner B was
treated in a sinilar fashion to glve | somer B di hydrochl ori de quarter

hydrate (0.110 g gg 174. (Found 58..7 6.4: N .7 err|
requires CT %S om u§d8waszéPQﬁF?d gi??Bé?f %EPY§5&ﬂEtE°2§“L
5 (20.0 g, 154 mmol), N-(i1-phenylethyl)hydroxylamino
hydrochloride (26.7 g, 154 mmol), and methanol (400 ml)
using the method outlined in Example 1. The crude

material was purified by trituration with ether to give
o the product (22.1 g) as an off-white powder, mp
10 139-143°,

EXAMPLE 30

5,6,7,8-Tetrahydro-7-(1-phenylethyl)aminoquinoline

A solution of the hydroxylamine from Example 29 (4.1 g,
17.4 mmol) in 98% sulphuric acid (3.42 g, 34.2 mmol)

.15 and acetic acid (65 ml) at 50° was reduced over 10%
palladium on carbon (0.3 g) with hydrogen at 40 psi.
After 4h, the mixture was filtered and the filtrate
evaporated in vacuo, dissolved in water (50 ml), and
basified with 10N-NaOH. The aqueous mixture was

20 extracted with ether (4 x 30 ml) and the combined
organic phases dried (MgsS0,), and evaporated in vacuo
to give the free base (2.64 g) as a brown oil. The
product hydrochloride salt was prepared by conventional
means as a white solid, mp 159-160.5°. (Found: C,

25 70.3; H, 7.2; N, 9.8. C
H, 7.3; N, 9.7%.)

17H20N2‘HC1 requires C, 70.7;



N-[7-(5,6,7, 8-Tetrahydroquinolinyl)]-N (1-phenylethyl)hydroxylam ne This
conmpound was prepared from 5, 6-di hydroqui noline 5 - (20.0 g, 154 mmol),
N-(1- phenyl et hyl ) hydroxyl am no hydrochl oride (26.7 g, 154 -gumlg)7¢ and

met hanol (400 m) using the nethod outlined in Exanple 1. The crude
material was purified by trituration with ether to give the product (22.1
g) as an off-white powder, np 10 136p.143. EXAMPLE 30

5,6, 7, 8-Tetrahydro-7-(1-phenyl et hyl ) am noqui noli ne A solution of the -
hydr oxyl am ne from Exanple 29 (4.1 g, 17.4 mol) in 98% sul phuric acid ™
(3.42 g, 34.2 mol) 15 and acet iIEXAMBLE (85 ml ) at 50 was reduced over
10% pal | adi um on carbon (0.3 g) wth hydrogen at 40 psi. After 4h, the

m xture was filtered and the filtrate evaporated in vacuo, dissolved in
water (50 m), and basi?-iAgui ve+H, 6 OR, Bla©et rhy drprpoiisoliixeur e was 20
extracted with ether (4 x 30 m) and the conbi ned organi ¢ phases dried
(MyS™), and evaporated in vacuo to give the free base (2.64 g) as a brown
oi |. The prddntxtuyer ofhitdre dereductwed Bxamplel B €HnGenwgi,ord. Gweans as

ferm, requi rowo ) 9B% Ehrapbl farbpifie 3, 6k ip helagpnd i

ml) was shaken under hydrogen at 50 psi for 72h,

filtered and evaporated in vacuo. The crude free base
was purified by derivatisation via the
N-tert-butyloxycarbonyl derivative: thus the residue
was dissolved in dichloromethane (50 ml) and

10 di-tert-butyl dicarbonate (7.0 g, 32.0 mmol) added. N~
The solution was stirred at room temperature for 1h,
concentrated in vacuo, and chromatographed [silica;

ethyl acetate-hexane (1:1)] to give 7-(tert-

butyloxycarbonylamino)-5,6,7,8-tetrahydroquinoline.

15 The derivative was deprotected by stirring with
trifluoroacetic acid for 1th. Addition of ether
produced the product as the di(trifluoroacetate) (3.16
g), mp 141.5-143.5°. (Found: C, 41.3; H, 3.7; .N,

. 7.0. C9H12N2 (CF3C02H)2 requires C, 41.5; H, 3.7; N,

20 7.4%.)

EXAMPLE 32

N-(7-(5,6,7,8-Tetrahydroquinolinyl)]-N-

methylaminoacetonitrile

A solution of the product of Example 2 (11.00 g, 67.9

25 mmol), chloroacetonitrile (5.13 g, 67.9 mmol), and
di-isopropylethylamine (8.78 g, 67.9 mmol) in
dimethylformamide (100 ml) was stirred at room
temperature for 18h, filtered, and evaporated in vacuo.
The residue was dissolved in water ¢50 ml) and the

30 solution extracted with toiuene (3 x 40 ml). The



7- Amino-5, 6, 7, 8-t etrahydroqui noline A mixture of the product of Exanple 30

(5.69 g, 22.6 mol ) and pal'l adi um hydr oxi de (5.69 g) in nethanol (150 5

m ) was shaken under hydrogen at 50 psi for 72h, filteredi-s3iffffevaporated in

vacuo. The crude free base was purified by derivatisation via the

N-tert-butyl oxycarbonyl derivative: thus the residue was dissolved in

di chl oronet hane (50 m) and 10 dr4Pert-butyl dicarbonate (7.0 g, 32.0

.mm] ) added. The solution was stirred at roomtenperature for 1h,

comeentrated in vacuo, and chromatographed [silica; ethyl acetate-hexane

(1 1)] to gombme(d esngadnucypbnye@r bierye e tnopcEed, wigh etN-eHG/Hr 63uknol i ne.
derniwvat i e r d t t r tic

acid for 1RO RH 11 Goreotfce BRagsaed e SoBhTHet, Bdld 140 RECR

d| (t r| f | uobMa&OHAt @nd 3e:1’6rg§:tedpvmth 5:r<11413$5§ef 8] x 5(0F(mjn)d The41.3; H,

LT [.er s 0 . 4% ) EXAMPLE
32 N- [ 7 (598“‘9 g’efiet yé‘:l?gq ?ﬁgél n?/ﬂe)ﬁé_'l\glslgdh(pg%%ﬁoacet onitrile A
sol 8tion otohmeqrnnhmd b Eﬂaggbe&Ddﬁghtmmgt0€?a9h2§ [(silimml}),
chl or oacet r|I 3 )i d o] t Log (8.78 g,
67.9 mmI)RQB{% %t%@]flo?%%}:ngg ((rp‘rg rﬁ3 ad]vva!ssjlgt?:rar(@aIgt at d'rsoéc?r/r%terrperature
for 18h, fbbsereﬁ arne blayoratied idn salbwowiomhefr sdiedwd lwaisn di ssol ved in

et er (50 gtuand 2.1 3020 m1)Sadl 1Y FE {8E1GY e W AHRGuS X 40 ).

hydrobromic acid and evaporated in vacuo to give after

10 trituration with ether the product (13.8 g) as the
_ dihydrobromide, off-white crystals, mp 188.5-191°.
s (Found: C, 39.7; H, 4.6; N, t1.5. C,,H N, .2HBr
requires c, 39.7; H, 4.7; N, 11.6%.)
EXAMPLE 33
15 7-[N-(2-Aminoethyl)-N-methylJamino-

5,6,7,8-tetrahydroquinoline

A solution of the product of Example 32 (5.06 g, 25.2
mmol) in saturated ethanolic ammonia (200 ml) was
reduced over Raney nickel (1 spatula spoonful) with

20 hydrogen at 50 psi. After 18h, the mixture-was
filtered and the filtrate evaporated in vacuo.
The brown oil (5.18 g) was used without purification in

the synthesis of the compdunds of Examples 34 and 35.

EXAMPLE 34

25 - 4-Fluoro-N-{2-[N°'-(5,6,7,8-tetrahydroquinolin-7-yl)-
" N°-methyl Jaminoethyll}lbenzamide

This compound was prepared from the product of Example .
33 (1.30 g, 6.3 mmol), 4-fluorobenzoyl chloride



H 397f -49- conbi ned organi c phases were extracted with INNHCO (3 x 50 m).
The aci di ¢ phases were conbined, basified with 5MKOH, and extracted with
tol uene (3 x 50 nl). The conbi ned organic phases were dri&d¥%f] 5
concentrated in vacuo, and chromat ographed [silica; hexane-ethyl acetate

(1:2 to 0:1)] to afford the free base as a yellow oil. A solution of the
oil in propan-2-ol (20 m) was acidifiedS® +h 48% aqueous hydrobronic acid
and evaporated in vacuo to give after 10 trituration with ether the

product (13,8 g) as the di hydrobroni de, .of f-whi rystals, 188. 5- 191~
Crouna: . 68- 91 B 7@ ok s st L ey anin® ob8 7045, 76" s Mng t;
é1'66;/023 EXAM?ﬁESSEthJrolmethine |(20. ml-)[ ][Hn( X Hheri rﬁgehbw ])cdeExlﬁ'deitHloBd Sizirm( 2066
, 6,7,8-tetrahydroqui noline A solution of, the product _q ampl e :
g, 25.2 moEX2MR1&at!Frat eﬂ‘%tﬁﬁﬂgf*i E‘aefrﬁﬁj‘rﬁg "(‘gﬁoPHF)‘f\k&& P¥duced over
Raney ni ckethtdmapalgilapltspopsi uirawi t hedthanol-ebidlogeetaitebQ Psd . toAfter
18h, the nixgﬁrﬁ was filtered aﬂd tﬂg filtrate e¥aﬁgrated i n vacup. The
browd oi | (5:981gFE YR A wPthout AR TIRT 0B i APENETEMARRT s1Bf t he
conmpounds oéthsgnmuass tie sned 3Gi thXAWMdrogkn 26hloride and the
4-Fl uoro-N-{2- (N -.(5,6, 7, 8; L et r ghydr ogui nol. n- 7-yl.) -
N'-nethyl]aéfﬁgéP ﬁﬁn&hﬁ?ﬁgeah¥§ lﬁ%ﬁwﬁggspgﬁaﬁgd%ﬁ%ﬁﬁtﬁi pr oduct
of Exanpl e 8Re( &i%ydrolir émidel pnedafdiar dioehg okyydebker,i de yellow
hygroscopic powder, mp 139-142°. (Found: C, 44.6; H,
10 5.4; N, 7.7. C, o H,.FN 0.2HBr.1%H20 requires C, 44.2;

19722773
H, 5.2; N, 8.1%.)

EXAMPLE 35

N-{2-[N°'-(5,6,7,8-Tetrahydroquinolin-7-yl)-
N°'-methyl Jaminoethyl}-2,6-difluorophenylacetamide

15 A solution of 2,6-difluorophenylacetic acid (1.15 g,
6.7 mmol) in dioxan (10 ml) was treated with
1,1-carbonyldiimidazole (1.09 g, 6.7 mmol), stirred for
1h, treated with a solution of the product of Example
33 (1.30 g, 6.3 mmol) and triethylamine (2.22 g, 21.9 B

20 mmol) in dioxan (20 ml), stirred for 18h, and L
evaporated in vacuo. The oil was dissolved in ethyl
acetate (30 ml) and the solution extracted with 1N-HCl
{3 x 30 ml). The acidic layers were combined, basified
with SN-KOH, and extracted with ethyl acetate (3 x 30

25 ml). The extracts were washed with brine (20 ml),
dried (Mgso4), and evaporated in vacuo. The residue
was purified by chromatography [silica; ethyl
acetate-methanol (2:1 to 1:1)] to give the product half
hydrate (0.97 g) as a brown oil. (Found: C, 65.0; H,

30 6.4; N, 11.9. C.,.H,.F.N o.%Hzo requires C, 65.3; H,

207237273
6.6; N, 11.4%.)



H397f - 50 - (1.11 g, 7.0 nmmol ), triethylamne (0.70 g, 6.9 mmol), and

di chl oronet hane (20°m ) by ‘the nethod described in Exanple 19. The crude
material was purified by chromatography [silica; methanol -etfyc.acetate
(1:4 to 5 1:0)] to give an oil. A solution of the free base in ether
was treated with hydrogen chloride and the precipitate filtered to give the
product (0.25 g) as the dihydrobrom de oge_and a half hydrate, a yellow
-hygroscopi ¢ powder, np 139-142. (Found: C, 44.6; H 10 5.4; N,
7.7Ferr]requires C, 44.2; H 5.2; N, 8.1%) EXAWPLE 35

N-{2-[N -(5, 6,7, 8 Tetrahydroqui nol i nEXaAMPLE Bk

- et hyl ] am noet hyl } - 2, 6-di fl uor ophenyTacetam de 15 A sol ution of

2, 6-di fl uorophenyl acetic acid (1.15 g, 6.7 mol) in dioxan (10 m) was
treated with 1, 1- car bon§) di 8 nTetarahedX d- Dop fpedidinnabinodinered for 1h,
treated with a solution of the product of Exanple 33 (1.30 g, 6.3 nmol) and
triethylam ne %2 22 g, 21.9 20 mml) in dioxan (20 m ), stirred for

18h, and evap@hafe@OmRowacyHaSTIRE epiar ada s rOMs SEIOFEE ia¢ 36k Hyl - 2adt-atZd (30

nm) and the sphdlihonsgxlicas \efutlhomnléﬂc 131X i30 11 JamoliNg agigdi ¢ | ayers
were cgnbi ned, baS|f|ed wi_t and extracted with ethyl acetate (3 x

30 25 m ) Pipegd diper {dr s?lwl?r’e Z\Q/agﬁ‘fl? Wib¥h hgatiaq 2mdar) refived [err]
and evapor at etokrn 678GUBasIy ihgSiatide extracting with ether.

resulting crude o0il was purified by chromatography

[alumina; ethyi‘acetate-toluene (1:4)]}. A solution of
the free base in ethyl acetate was acidified with
w10 ethereal hydrogen chloride and concentrated in vacuo.

The pale orange gum was crystallised from
isopropanol-tetrahydrofuran (1:2) and the solid
triturated with acetonitrite to give the product as the
dihydrochloride (0.66 g), mp 169-170°. (Found: C,

15 58.2; H, 7.8; N, 10.0. C.,H,.N,.2HCl requires C,

147207°2°
58.15; H, 7.65; N, 9.7%.)

EXAMPLE 37

5,6,7,8-Tetrahydro-7-pyrrolidinoquinoline

This compound was prepared from acetic acid (1.2 ml, 20
20 -mmol), 5,6-dihydroquinoline (1.31 g, 10 mmol), and
pyrrolidine (1.42 g, 20 mmol) by heating at reflux
temperature, basifying the reaction mixture and
extracting with ether. The crude oil was purified by
chromatography [alumina; ethyl acetate-toluene (1:19
25 to 1:4)]. A solution of the free base in ethyl acetate
was acidified with ethereal hydrogen chloride,
concentrated in vacuo, and crystallisation induced with
isopropanol. The solid was triturated with
acetonitrile to give the product as the dihydrochloride



was purified by chromatography (silica; ethyl acetate-nmethanol (2:1 to
1:1)] to give the product half hydrate (0.97 g) as a brown oil. (Found: C -
65.0; H, 30 6.4, N 11.9. [err] requires C 65. 3; }ﬁﬁﬁiﬁf*N 11.4%)
H397f* -51- EXAMPLE 36 5, 6,7, 8- Tetrahydro-7-pi peridi noqui nol1 ne This
conpound was prepared from acetl c acid (1.2 m, 20 nmmol),

5, 6-di hydroquinoline (1.31 g, 10 mol ), -gpd 5 pi peridine (1.71 g, 20
nmol ) by heating under reflux for 67h, basifying and extracting with ether.
The resulting crude oil was purified by chromatography [alum na; ethyl ™
acetate-toluene (1:4)). A solution of the free base in ethyl acetate was
acidified with,l hprdr 0g ri ongent ed.,in vacuo.
The pal e oran%te Quzm vvast"g)rystaI]] I sed ﬁ%o%més)op%p?rglﬁt eﬁfahilgaﬁ ‘of udr an (1:2)
and the solid ‘ur &edl jyth 2463t grequiines (& Jied Tihe Hor dot @ t he

di hydrochl ori de. (2@, 66 g), nmp 169-170. (Found: C, 15 58.2; H 7.8; N,
10.0. J[err] requires C, 58.15; H 7.65; N, 9.7%) EXAVPLE 37

5,6, 7, 8-Tetrahydro-7-pyrrolidinoquinoline This conpound was prepared from
acetic acid (1.2 m, 20 20 mol ), 5, 6-di hydroqui noline (1.31 g, 10
mmol ), and pyrrolidine (1.42 g, 20 nE?MPEE anti ng at reflux

5 5,6,7,8-Tetrahydro-7-morpholinoquinoline

This compound was prepared from acetic acid (1.2 ml, 20
mmol), 5,6-dihydroquinoline (1.31 g, 10 mmol), and
morpholine (1.74 g, 20 mmol) by heating at reflux
temperature, basifying the reaction mixture and

10 extracting with chloroform. The resulting crude oil
was purified by chromatography [alumina; ethyl
acetate-toluene (1:19 to 2:3)]. A solution of the free
base in ethyl acetate was acidified with ethereal
hydrogen chloride, concentrated in vacuo, and

15 crystallisation induced with ethanol. The solid was
triturated with acetonitrile to give the product as the
dihydrochloride, quarter hydrate (1.83 g), mp 166-168°.
(Found: C, 53.15; H, 6.9; N, 9.4.
C13H18N20.2HC1.0.25H20 requires C, 52.9; H, 7.0; N,

20 9.5%.) N

EXAMPLE 39

5,6,7,8-Tetrahydro-7-{1-[4-(2-
methoxyphenyl)piperazinyl]}quinoline

This compound was prepared from acetic acid (0.6 ml, 10
25 mmol), 1-(2-methoxyphenyl)piperazine (1.92 g, 10 mmol),
and 5,6-dihydroquinoline (1.31 g, 10 mmol) by heating



.(1.42 g), nmp 165-167[err]. (Found: C, 5

tenperature, basifying the reaction m xture and extracting with ether. The
crude oil was purified by chromatography [alum na; ethyl acetate-tol uene
(1:19 25 to 1:4)]. "A solution of the free base in ethy. tate was
acidified with ethereal hydrogen chloride, concentrated i'h Vacuo, and
crystallisation induced with isopropanol. The solid was triturated with
acetonitrile to give the product as thegdi hydrochloride H 397f* -52-
8.4; H 7.6; N 9.95. J[err]
reqeires C, 56.75; H, 7.3; N, 10.2%) EXAMPLE 38 5
5,6, 7, 8-Tetrahydro-7- rmrphol I noqui nol i ne This corrpound was prepared from

acetic acid (1.2 ml 1), 5, 6-dih ro ui.nol i ne 10 nmol and
" nor phol i ne (i‘”?ifg e’f g)ﬂl)t% edid 3 cl-’r dftux & "ﬁr’%t rbeaSIfill ng

the reaction amdxbwteaa-mdnbOwith @tﬁfyﬂ.Ctad’aj:aMd h cﬂrﬁearm‘mﬂmlngﬂta:uchsul ting

crude oil wa u ac - toluene
(1:19 to 2:3) i &J ﬁ’qﬁrﬁ)oénl 0 % reer{bairaap%;? gﬁll"ﬁ&lggge’t at e s acidified
with ether eaIaCIeyLdlrt@gemlmlﬂn@r i(ds, 190¢r¢c931t3r>al ed ﬂrh”e mm baged wes
CryStgll'satbqgsoﬂ@%%eqn e ttgﬂgyate-qu] e loﬂ(fﬂt&gf§f¥&éﬁth

acetonitrile to give the produ ct as the cLuarter hydr at e
(1.83 g), npwitd- fG@er@Péumdregeas cmomdea apd gongentra

vacuo. The solid was triturated with acetonitrile to

ed 1n

give the product as the trihydrochloride, half hydrate
(1.82 g), mp 180-186°. (Found: C, 54.6; H, 6.45; N,
10 9.5. C20H25N3O.3HC1.O.5H20 requires C, 54.35; H, 6.6;
i N, 9.5%.)

EXAMPLE 40

5,6,7,8-Tetrahydro-7-(phenylmethylamino)quinoline

This compound was prepared from acetic acid (1.2 ml, 20

15 mmol), 5,6-dihydroquinoline (1.31 g, 10 mmol), and
benzylamine (2.14 g, 20 mmol) by heating under reflux,
basifying the reaction mixture and extracting with
ether. The resulting crude oil was purified by
chromatography [alumina; ethyl acetate-toluene (1:19

20 to 2:3)]. The free base was dissolved in ethyl acetate
and the solution acidified with ethereal hydrogen
chloride and concentrated in vacuo. The solid was
triturated with acetonitrile to give the product as the
dihydrochloride (1.60 g), mp 181-185°. (Found: C

25 61.45; H, 6.8; N, 9.0. C._H,.N_.2HCl requires C,

16718 2"
61.75; H, 6.5; N, 9.0%.)



[err] requires C, 52.9; H 7.0; N, 20 9.5% ) EXAMPLE 39

5,6, 7, 8-Tetrahydro-7-[1-[4- (2- nethoxyphenyl ) pi perazi nyl]}quinoline This -
conpound was prepared fromacetic acid (0.6 m, 10 25° [ éﬁ _ o
1- (2- nmet hoxyphenyl ) pi perazine (1.92 g, 10 nnDI), and 5, 6- |ﬁ %QUIHO|IHE
(1.31 g, 10 mml) by heating H 397f* -53- under reflux for 44h,

basi fying the reaction mxture and extragii_ng with ethyl acetate. The
resulting crude oil was purified by chromatography [al um na; ethyl -
acetate-toluene (1:19 to 2:3)). The free base was 5 di ssolved in ethﬂ
acetate and the solution acidified with ethereal hydrogen chloride and
concentrated in vacuo. The solid vas o ' Y ated with acetonitrile to give

t he product as the trihydrochloride,—kéﬁk—&yéﬁate (1.82 g), np 180-186.
(Found: C, 54.6; H, 6.45; N, 10 9.5. [err] requires C 54.35; H 6.6;
N, 9. 5%) EXAVPLE 4 gl o Snlet Ay 07 Ts (pher bl Gyl AR NOAHY 0! 1 ne Thi s

conpound was preparead rrornracetrc - L Zz—m

6- di hydr oqui nol i ne (1. 31l)4ﬂhﬁﬂﬂﬁﬂhox¥ﬂnﬁ1ﬂﬁﬁh@¥ﬁm¥ﬁﬁ(2 14 g, 20 mol)
by heati ng under refl ux, baS|fy|ng the reaction m xture and extracting with

ether. The re%\“'stollrtlzgcz.cornUdoef CE 3—%)Péjlrrcl)fled bglnzodlmun 2-carboxylic

5 acid (1.20 g, 6.65 mmol) and 1,l-carbonyldiimidazole

(1.08 g, 6.65 mmol) in acetonitrile (20 ml) was stirred
at room temperature for 40 min, treated with a solution
of the di(trifluoroacetate) salt of the amine of
Example 31 (2.50 g, 6.65 mmol) and triethylamine (0.67

10 g, 6.65 mmol) in acetonitrile (70 ml), and after 18h
evaporated in vacuo. The residue was dissolved in
ethyl acetate (50 ml) and the solution extracted with
IN-HC1 (2 x 25 ml). The combined acidic phases were
basified with S5N-KOH and extracted with ethyl acetate

15 (3 x 30 ml). The combined organic phases were washed
with brine (30 ml) and water (30 ml), dried (Mgso,),
and concentrated in vacuo to afford a qum which was
chromatographed (silica; ethyl acetate) to give the
product (1.94 g) as a colourless foam which was

20 converted into the amine of Example 44.

EXAMPLE 42

Piperazine-1,4-bis(7,7°-(5,6,7,8-
tetrahydroquinoline) )

This compound was prepared from acetic acid (1.2 ml, 20
25 mmol), piperazine (1.72 g, 20 mmol), and 5,6-dihydro-

quinoline (1.31 g, 10 mmel) by heating under reflux for

40h, basifying the reaction mixture and extracting with

chloroform. The resulting crude oil was purified by



chrormat ography [al um na; ethyl acetate-toluene (1:19 20 to 2:3)]. The
free base was dissolved in ethyl acetate and the solution aci dified wth
et hereal hydrogen chloride and concentrated in vacuo. Theysoligdxwas
triturated with acetonitrile to give the product as the di hydrochl oride
(1.60 g), nmp 181-185. (Found: C 25 61.45; H 6.8; N, 9.0.
[err]requires C, 61.75; H 6.5, N 9.Q@Q%) H 397f* -54- EXAMPLE 41
-2,3-Di hydro-N-[7-(5, 6, 7, 8-tetrahydroqui nolinyl)]-

1, %< benzodi oxi n- 2- car boxami de A sol ution of

2, 3-di hydro- 1, 4- benzodioxin 2- carboxylic 5 acid (1.20 g, 6.65 nmmol)
and 1, 1-carbo Id||mdaz 65 n_acetonitrile (20 mM) was
stirred at r §1Jr e?}?g};o%‘)a l\?\f?ﬁg E%o?qu o% of the

di (trifluor oasxeliad e/)hisaitwa)é rélermablnsﬁe&xﬁnplheeﬁhyl. 2a56tgt66t65 mol )

and triethyl ‘peé 65 d&uct a% £ 10 G t)3 k9. fgeg?) lhﬁ’i%g %97571) and

after 18h eva orate im vacuo. he res was di ss acet ate
(50 m) and ttRownduti®n BxtIact el vbth; 1I\NHC:15(§5X ZGZQ{ﬁigNIh%zeonbl ned

aci di cg phasesré/;%;pnp@s(tflyag i thyg SNg KEbL ang, extragtied with ethyl acetate 15
(3 x 30 mM). conbi ned organic phases were washed with brine (30 m)
and water (30 m), dried (MgS™), and concentrated in vacuo to afford a gum
whi ch was chromat ographed (silica; ethyl acetate) to give the

EXAMPLE 43

s 5,6,7,8-Tetrahydro-7-[1-(4-
phenylmethyl)piperazinyllquinoline

This compound was made from acetic acid (0.6 ml, 10

10 mmol), 5,6-dihydroquinoline (1.31 g, 10 mmol), and
1-(phenylmethyl)piperazine (1.72 g, 10 mmol) using the
method described in Example 42. The crude oil was
purified by chromatography [alumina; ethyi
acetate-toluene (1:9 to 2:3)]. The free base was

15 dissolved in ethyl acetate and the solution was
acidified with ethereal hydrogen chloride. The mixture
was concentrated in vacuo, dissolved in methanol,
concentrated in vacuo and triturated with acetonitrile

~ to give the product as the trihydrochloride, hydrate
20 (1.70 g), mp 155° (dec). (Found: C, 54.9; H, 7.05;

N, 9.45. C20H25N3 3HC1.H20 requires C, 55.2; H, 6.95;
N, 9.7%.) '

EXAMPLE 44

5,6,7,8-Tetrahydro-7-[2-(2,3-dihydro-1,4-

25 benzodioxinyl )methylaminolquinoline

Borane-methyl sulphide complex (2 ml, 20 mmol) was



product (1.94 g) as a colourless foam which was 20 converted into the
am ne of Exanple 44. EXAMPLE 42 Piperazine-1,4-bis[7,7 -(5,6,7, 8-

t et rahydroqui noline)) This conpound was prepared from acet}
20 25 mol ), piperazine (1.72 g, 20 mmol ), and 5, 6-dih

%’id? %9% gw( I:!I-O|2I Te

(1.31 g, 10 mml) by heating under reflux for 40h, basifying the reaction
m xture and extracting with chloroform e resultlng crude oil was

purified by H 397f* -55- chromatography (al um na; et hyl

acetate) to gl ve

a solid which was recrystallised fromethyl acetate to give the product as
the hydrate (0.18 g), np 163-167. (Found C 72. 35 H 8.2; N,

15.35.[err] 5 requires C, 15.3%)

EXAVPLE. 43

72
5, 6, 7, 8- Tet r alifies 1o 4se gt | ?I%Jc‘h'il’r‘?'bl %r%&? n%o‘a‘&?ﬁo‘l’f nexamp Le
corrpound was neglec F rom@ces | 68 afrmel { 0 trétréwydﬂofurammi() ml) and

, 6-di hyd I 1. 31 h I
(1 72I gy rlgqmmoe)lsun "?1 e‘gan%'g}ho%t%‘ltia cl?‘?l dr?#]f en%(r% i% )gﬂgf%é % oi |
was purified bylxhy ctrmetaigscapdmgo;@wimwm;h end!wrhamlat 6% eml d| uenap¢daedo

2:3 The f t | ut
)1. slhe Treg, Rags, ereﬂp? %y%r%iﬁ%%ﬁg Aé‘lew eml"‘?e &, gpaPdeLie sol ution

was aC|d|f|ed rid

m xture

in vacuo, and treated with water (10 ml) and 10N HC1

(10 ml). The aqueous suspension was heated under

reflux for 30 min, concentrated in vacuo, and the foam

dissolved in water (20 ml). The solution was basified
10 with 5N-KOH and extracted with ethyl acetate (3 x 30

ml). The extracts were washed with brine (30 ml) and

water (30 ml), dried (MgSO,), and concentrated in

4

vacuo. The residue was chromatographed [silica; ethyl

acetate — ethyl acetate-methanol (3:1)] to afford an

15 01l which was dissolved in ethanol. The solution was

acidified with ethereal hydrogen chloride and the

precipitate filtered to give the dihydrochloride salt
of the product (1.15 g), mp 171-174°. (Found:
c, 58.1; H, 6.2; N, 7.4. C,,H,,N_O,.2HCl requires C,

18720 272"
20 58.5; H, 6.0; N, 7.6%.)

EXAMPLE 45

7-Amino-5,6,7,8-tetrahydroquinoline

This compound was prepared from ammonium acetate (1.54
g, 20 mmol) and 5,6-dihydroquinoline (2.31 g, 10 mmol)

25 by heating under reflux, basifying the reaction mixture
and extracting with ethyl acetate. The resulting crude
oil was chromatographed [alumina; ethyl acetate-toluene
(1:4) — ethyl acetate] to give the product (0.179 g)
as an oil which was identical to the compound isolated

30 as the di(trifluoroacetate) in Example 31.



was concentrated in vacuo, dissolved in nethanol, concentrated in vacuo and
triturated with acetonitrile to give the product as the trihydrochloride,
hydrate 20 (1.70 g), np 155[err] (dec). (Found: C, BB f* H 7.05 N
9.45. [err] requires C 55.2; H 6.95 N, 9.7%) EXAMPLE 44
5,6,7,8-Tetrahydro-7-[2-(2, 3-di hydro-1, 4- 25

benzodi oxi nyl ) net hyl ani no} qui nol i ne Borafre- met hyl sul phide conplex (2 n,

- 20, mol ) was H 397f* -56- added dropwi se to a solution of the product of
Exafple 42 (2.07 g, 6.68 mmol) in tetrahydrofuran (20 m) and the sol ution
was heated under reflux for 18h, cooled to -10, treated dropw se with

nmet hanol (5 nml), evaporated 5 ExaMmecEiodetreated with nmethanol (20 m),
evaporated in vacuo, and treated wih water (10 m) and 10NHO (10 m).
The aqueous suspensi on was heated under reflux for 30 min, concentrated in
vacuo, and the foanedi7ssolreed ahydwatar ((12@rvpy.l ditimguimicdnngas basifi ed
10 with B5N-KOH and extracted wth ethyl acetate (3 x 30 m). The
extracts were washed with brine (30 m) and water (30 m ), dried err
concent r at edThasvaenpouTHewass pdepanad Emponacedisplied sf|]4 iZc &l ety

acetate etthoggetgtg H?Bpﬁ@ghuQﬁoleetQlahﬁobd an hmol) a¥d Wh'Ch was

di ssolved in he“sol ution was acidified wth ethereal qydrogen
chl ori dé andp;ﬁgylamlne (1.19 g, 20 mmol) by heating under ref

for 64h, basifying the reaction mixture and extracting
with ethyl acetate. The resulting crude oil was
chromatographed {alumina; ethyl acetate-toluene (1:19
to 2:3)] to give the product (0.905 g) as an oil which
10 was identical to the compound isolated in Example 11.

EXAMPLE 47

5,6,7,8-Tetrahydro-7-(methylamino)quinoline

A solution of methylammonium chloride (1.35 g, 20 mmel)
in methanol (2 ml) was added to 5,6-dihydroquinoline

15 (1.31 g, 10 mmol) in methanol (2 ml) and the solution
was heated under reflux for 21h, poured onto a mixture

s of water (25 ml) and brine (25 ml), and basified with

10N-NaOH (25 ml). The mixture was extracted with
chloroform (3 x 25 ml), and the extracts were dried

20 (Na2804
0il. Chromatography [alumina; ethyl acetate-toluene

) and concentrated in vacuo to give an orange

(1:4) — ethyl acetate] gave the product (1.35 g) as an
0il which was identical to the compound isolated in-

Example 2.



precipitate filtered to give the di hydrochloride salt of the product (1.15
g), np 171-174[err]. (Found: C, 58.1; H 6.2; N 7.4. [err] 2HC
requires C, 20 58.5; H 6.0; N, 7.6%) EXAMPLE 45 H-397f£%
7- Am no-5, 6, 7, 8-t et rahydroqui nol i ne This conpound was prepared from
ammoni um acetate (1.54 g, 20 nmmol) and 5, 6-di hydroquinoline (2.31 g, 10
nmol ) 25 by heating under reflux, basifying the reaction m xture and
extracting with ethyl acetate. The resulting crude oil was chromat ographéd
[al um na; ethyl acetate-toluene (1l:4)[err] ethyl acetate] to give the bl
product (0.179 g) as an oil which was identical to the conpound isol ated 30
as the di(trifluoroacetate) in Exanplgxa¥MprLe ad+ 397f* -57- EXAMPLE 46
5,6, 7, 8-Tetrahydro-7-(1-propyl am no) qurnorine This conpound was prepared
fromacetic acid (1.2 m, 20 mol ), 5, 6-di hydroquinoline (1.31 g, 10 mmol)
and 5 propyl am ne %.6,9, §;T€0r ahpiyoby-Aeémethyglamndavquéhbliinkor 64h,
basifying the reaction mxture and extracting wth ethyl acetate. The
resulting crude oil was chromatographed [al um na; ethyl acetate-toluene
(1: 19 to 2:3)]Thbs (fompened prvaguereparedsigpmadimatbyl ammpohum0  was
identical to téwe sem@ouns. s30fat g hRloExagrheslé-aEXoNPbEuddoline
5,6,7,8-Tetrahydro-7-(netq¥lanlno)QU|nollne ]

5 1.31 g, 10 mmol) using the experimental and

purification method describes in Example 47. The

product (0.72 g) was an oil which was identical to the
compound isolated in Example 3.

EXAMPLE 49

10 7-Azetidino-5,6,7,8-tetrahydroquinoline

This compound was prepared from acetic acid (1.2 ml, 20
mmol), 5,6-dihydroquinoline (1.31 g, 10.0 mmol), and
azetidine (1.25 g, 21.9 mmol) using the method
described in Example 38. The crude oil was purified by
15 chromatography [alumina; ethyl acetate-toluene (1:9 to
2:3)]. A solution of the free base in ethyl acetate
was acidified with ethereal hydrogen chloride and —r
evaporated in vacuo. The solid was triturated with
acetonitrile to give the product as the dihydrochloride
20 hemihydrate (0.95 g), mp 120-122°., (Found: C, 53.3;
H, 7.3; N, 10.35. C.,_H,_N,.2HCl.%H

1271672
53.3; H, 7.1 N, 10.4%.)

20 requires C,



A sol ution of nethylamoniumchloride (1.35 g, 20 nmmol) in nethanol (2 m)
was added to 5, 6-di hydroqui'noline 15 (1.31 g, 10 mgo397Fn nethanol (2 m)
and the solution was heated under reflux for 21h, poured onto a m xture of
water (25 m) and brine (25 m), and baSrfied with 10N-NaOH (25 m). The
m xture was extracted with chloroform (3 x 25 nm), and the extracts were
dried 20 (err) and concentrated %g VSEHO {o gi ve an orange oil
* Chr omat ography [al umi na; ethyl ac ne (1:4)[err] ethyl acetate]
gave the product (1.35 g) as an oil which was identical to the conpound
i solated in le. 2. A ]
5,6, 7, 8- Tet r-ahy imi 2 : He OH R <
di met hyl ammoni um chl oride (1.63 g, 20 mmol) and 5, 6-di hydroqui noline 5
(1.31 g, 1 %Enﬁ% | t efl I 14 b O od descri bes
I n Exanpleqi . %gséggﬁcgf(85?258§B%§§¢aﬁﬂgfﬁgg |%%aagsp§g§%$fcal to the
conpound i sti ateEel h BxahpteageteRAMOSR 49 )1 (was treated with a hot
7-Azeti di nasen by ifoB-&£1 Eahydi 8eHLBYN LAL £ Bt UMY nditolyePaEed from
acetic acid (1.2 m,_20 nnnl%héS,G-dlhydro uinoline (1.31 ¢g,. 10,0 mol),
and azeti di®e (1725 3 - dMmalidpy agetpyer o 3Mino Anfeddite L ¥Rl ®Ranpl e 38.
The crude Qiliovasd ptsi¢b6U P¥r 21h. The precipitate was removed

by filtration, suspended in a mixture of water (200ml)

and chloroform (200ml), and the mixture basified with
10 5N-NaOH (20ml). The layers were separated and the
aqueous phase extracted with chioroform (50ml). The
extract was concentrated in vacuo, acetonitrile (100ml)
was added, and the solution was concentrated in vacuo.
The product was once more subjected to the resolution
15 procedure just described to afford the free base of the
first enantiomer (1.50g9),[aly at 24%¥=-55.5°(¢c 1.1 in
CHC13). The product was dissolved in methanol (75ml),
and the solution was acidified with ethereal hydrogen
chloride (5ml), and concentated in vacuo. The residue
20 was crystallised by irituration with acetonitrile
(10ml) to give the first enantiomer as the
dihydrochloride quarter hydrate (1.66g), mp 126°-128°C.
(Found: ¢, 54.3; H, 7.1: N, 10.5. C,,H, N 2HC1L.

127167°2°
[N 0.25H20 requires C, 54.25; H, 7.0; N, lO.S“L);[a]D at
25 24°C=-74.7° (¢ 1.15 in H,0). The mother liquors from

the above resolution were converted to the free base
(4.98g, 26.5mmol). This was subjected to the
resolution procedure just described but using
(+)~dibenzoyl-D-tartaric a¢id monohydrate as the chiral
30 acid. The free base of the second enantiomer
[aly at 24°C=+59.4° (c 1.1 in CHCl4) was converted to
"the dihydrochloride quarter hydrate (1.56g), mp
120°-131°C. (Found: C, 54.1; H, 7.0; N, 10.6. _
Cy,HygN,.  2HCL. 0.25 H20 requires C, 54.25;H, 7.0;
35 "N, 10.5%); (a]D at 24°C=+71.2° (¢ 1.05 in HZO)



15 chromat ography [al um na; ethyl acetate-toluene (1:9 to 2:3)]. A .
solution of the free base in ethyl acetate was acidified with etherea
hydrogen mm“m lﬂﬂﬂl’t rated in vacuo. The solid whs3®¥flurated with
acetonitri E H,I'Foduct as the di hydrochl oride 20 hem hydr at e
(0.95 g), rp £20t12%. s (Pound: C, 53.3.60- 7.3; N, 10.35. [err] requires
C, 53.3; H 7.1; N, 10.4%) H 397f* -59- EXAMPLE 50 Resol ution of
7-azetidino-5,6,7,8-tetrahydroqui noline The free base of the conpound of ~
Exanpl e 49 (6.60 35.lmmol) in hot acetone (50 M) was treated with a hoe
5 sol utﬂtﬁ% (-)-dibenzoyl-L-tartaric acid nonohydrate (13.17g,
35.0mvol) in acetone (530m ) and the solution allowed to cool for 21h. The
precipitate was renoved by filtration, suspended in a m xture of water
(200m ) and chloroform (200mM ), and the m xture basified with 10

5N- NaOH (20m]). The | axecompenads efarginst £ df i hgueous phase extracted
with chloroform (50m ). The extract was concentrated in vacuo, acetonitrile
(100m ) was added, and the solution was concentrated in vacuo. The product
was once nore subjected to the resolution 15 procedure just described

to afford the free base of thg fir a r (1.509),[err] at
24[err]=-55.5(c 1.1 in D [err]. e prqlﬂﬂ @wﬁbﬁissolved i n met hanol
(75m ), ~ 2

N 1.2

NRR
(I

or the hetercaromatic N-oxide thereof or a
pharmaceutically acceptable acid addition salt thereof,

in which
z is 0, 1 or 2;
R is hydrogen, hydroxy, lower alkyl, lower alkoxy,
halogen, trifluoromethyl, nitro, amino,
(lowerdalkylamino or di(lower)alkylamino;
(A) Rl is hydrogen or lower alkyl and
R2 is (a) hydrogen
(b) lower alkyl
or (c) -(CHZ)n—R33or ~CH,-CH=CH-(CH,)_-R’
or -CH2.C:C.(CH2)m-R where n is 1 to 6, m is
0 to 3 and R3 is
(1) aryl;
(ii) CN;

(iii) OR4 where R4 is hydrogen, (lower)
alkoxycarbonyl, aryl or
aryl(lowerdlalkyl;

(iv) COOR® where R° is hydrogen, lower



and the solution was acidified with ethereal hydrogen chloride (5m), and
concentated in vacuo. The residue 20 “was crystallised by trituration
W th acetoniqmu Hu " t“ﬂive t he fise3t- enanti oner Hasot7ifd

di hydr ochl ori 8te (1.669), np 126-128C. (Found: C, 54.3; H
7.1: N, 10.5. [err] 2HCL. [err] requires C, 54.25; H 7.0; N, 10.5%([err]

at 25 24C=-74.7[err](c 1.15 in H20). The nother liquors fromthe
-above. resolution were converted to the free base (4.98g, 26.5mml). This
was subj ected to the resolution procedure just described but using

(+)-di benzoyl -D-tartaric acid norfosilk 2% phenyd(ipres)adsyl; aci d.

The free base of the second grantdgneet b8 Digs 48X P5Qndl 870 e 1.1 in

[err] was converted to the dihydrochloride quarter hydrate (1.56q), .np
120-131C. (Found: C, 54.1; H, 7.0@ndererdent}yhydreges, B3ovwesqd C,
54.25;H, 7.0; 35 N, 10.5% jod giiemy1 2h&we#Ialk(e ;1. 05 in H20)
H397fl * CL MS* . . -60-:ELA|N? 1. A conpound of
general formula [err] or théVHet & FreRT cEREBRIBe thereof or a
pharmaceutically acceptable acid addition salt thereof, in which z is 0, 1
or 2; Ris hydrogen, hydroxy, |ower alkyl, |ower alkoxy,

0

(vii) a group of formula -NR R’ where

R6 and R7 are independently

or

hydrogen, lower alkyl, aryl or
aryl(lowerdalkyl, or a group of
formula —COR8

R8 1s lower alkyl, lower alkoxy,

or SOZR9 where

aryl(lower)alkyl, aryl, adamantyl,
heterocaryl, or —NHR10 where R10
represents hydrogen, lower alkyl,
halo(lowerlalkyl, aryl,
L a;yl(lower)alkyl or heterocaryl and
RY is lower alkyl,
halo(lowerlalkyl,
(lower)alkoxycarbonyl(lowerlalkyl,
aryl or NRllR12 where Rll and R12
are independently, hydrogen, lower

alkyl, or aryl(lower alkyl



hal ogen, trifluoronmethyl, nitro, am no, (I ower)alkylam no 4ok

“di (I ower) al’kylam no; (A) [err] is hydrogen or | ower 33 I?JI and R2 is -
(a) hydroge or (c) [err] or [err] wherenis 1to 6, mis
0 to 3 and Hllillllllllﬂllllﬂlmll; (ii) O\, 462&) [err] is hydrogen, (Iower)

“al koxycar bonyl, ¢artyl "or saryl (1 ower)al kyl; (iv) [err] is hydrogen, I ower
-61- H-397f1 al kyl or phenyl (lower)al kyl; 15 16 16
(v) [err] where R and R & Lnhde én n ower, or
ohenyl (1 ower)al kyl: (vi) a9y o bRACRE ?%éetﬁ%v POk r‘f‘le mt%é(‘y'*
formula -NR R where R6and d%?ormréolwtiepbnd:émy yaxheydﬁbgénheldomer al kyl, ar yI

or aryl (lower)al kyl, or a gtreo&pegénfcoramélr%dpergé O e S Bmuther e

o

—
(CHy) H ,
0 C.H,

0
\\
I\ N
/ 17
-N -N N-R -N /
\_/ P
H ’ o ?
0
0,58—(CH,) W
2 ' -727p N
N -N | ~
/s A
' S0, ’
(0]
\\
— /\'
-N S -N -
\ ~ \_- (CH
s, or

wherein p is 1 or 2 and R17 is hydrogen, lower alkyl,

aryl or aryl(lowerlalkyl



[err]

is lower alkyl, |ower alkoxy, aryl(lower)alkyl, aryl, adamantyl,

het er oaryl ;-
halo(lomer)

| ower al kyl,
NR R

al kyl ,

mher

aryl

or—NHR~ where [err] represents hydrogen | oner al kyl,
| ower) al kyl or heteroaryl andulgerf R

or
H 397 -62 - * =63~ M S * 6 7 or R and R
‘together with the nitrogen atomto mhlch they are attached represent a
group of the fornula [frr] mhgreln pis 1lor 2 and [err] is hydrogen,
@r A8 (IBwerndl Ryl togetBar o thB)tHeernitt@get hatomi th t he

mﬂj\ “‘BI (1 ower) al koxycar bonyl (| ower) al kyl , aryl
e*R ¢ and"R dre |ndependently, hydrogen, |ower al kyl,

aryl(l ower al kyl

nitrogen atomiQy they are attached represent a heterocyclic ring

:\./.,.-

selected f:om Rl3

-N

\

«H2<q

where q is 0, 1, 2 or 3 and R13 is hydrogen, lower

alkyl, hydroxy, lower alkoxy, amino, lower
alkanoylamino or COR8 where R8 has the meaning given

above; kE

|

~N 0]

(

where R13 has the meaning given above;

//—-E*”RZO
-N _Rl4

g

where R1l4 is hydrogen, lower alkyl, aryl,

is

aryl(lowerlalkyl, —CORS'(where R8 has the meaning given

above) or

or (where R and z have the meanings given above) and

g?0 is hydrogen, lower alkyl or lower alkoxy;

0
\

' N,
and _N/r

20

3

where R‘0 has the meaning given above.

2. A compound as claimed in Claim 1 in which z is 1

or

| ower



whi ch they are attached represent a heterocyclic ring selected from
[err] [err] where—q iIs 0, 1, 2 or 3 and [err] is hydrogen, |ower alkyl,

hydr oxy, Io | ower al kanoyl ami no or [Br397@kere [err] has
t he neanlng UH Eg rr] where [err] has the meani ng given above;
[err] where | ower al kyl_ggaryl, aryl (lower)al kyl, [err]

(where [err] has the nmeani ng gi ven above) or or (where R and z have the
nmeani ngs given above) and R20 is hydrogen, |ower aIkyI or | ower al koxy;

[err] where has the_meani ng gi ven bqve 2, c ? as cl ai mede
in daimil irP?\mi oh z iA Gompofin gg?ﬂ clgimed in c1afn f”?aﬁ A

conmpound as odmidedR i his Chgdpodeand 2 in which R is hydrogen. 4.
conpound as clained in any one of Clains 1 to 3 in which [err] represents
-Nin which g and [err] are as defined in Caim1l. 5. A compound as

clained in C4im4 in whicomgound as claimed in any one of Claims 1

to 3 in which —NR]'R2 represents

R13
-N

b ey

in which g and R are as deflned in Claim 1.

5. A compound as claimed in Claim 4 in which g
is 0.

6. 7-Azetidino -5,6,7,8-tetrahydroquinoline or a
pharmaceutically acceptable acid addition salt thereof.

7. (+)-or(-)-7-Azetidino-5,6,7,8-tetrahydroquin-
oline or a pharmaceutically acceptable acid addition
salt thereof.

8. A compound as claime in Claim 1 which is
5,6,7,8-Tetrahydro-7-(methylamino)gquinoline;
5,6,7,8-Tetrahydro-7-dimethylaminoquinoline;
5,6,7,8-Tetrahydro-7-(N-methyl-N-propylamino)quinoline;
5,6,7,8-Tetrahydro-7-(N-methyl-N-butylaminolquinoline; A
5,6,7,8-Tetrahydro-7-[N-methyl-N-(2,2-dimethylpropyl)-
aminolguinoline;
5,6,7,8-Tetrahydro-7-[{N-methyl-N-(phenylethyl)aminol]-
guinoline;

5,6,7,8-Tetrahydro-7- (l-propylamlno)qulnollne,
5,6,7,8-Tetrahydro-7-(1,1-dipropylamino)quinoline;
5,6,7,8-Tetrahydro-7-[N-[2-(2,3-dihydro-1,4-
benzodioxinyl Imethyl-N-propyl Jaminoquinoline;
8-[4-[N-(5,6,7,8-Tetrahydroquinolin-7-yl)-N-methyl]-
aminobutyl]-8-azaspiro[4.5]decan-7,9-dione;
7-[N-[2-(Aminoethyl) ]-N-propyl lJamino-5,6,7, 8-



is 0..6. 7-Azetidino -5,6,7,8-tetrahydroqui nollne or a
phar maceutically acceptable acid addl tion salt thereof.

(#)-or(-)-7-Az i/mumn"ﬁumﬁm et rahydroquin- oline or a l'bﬁ%l?%%eut ically
accept abl e aci her eof . _85- A corrpound as claine in
Caim1l whichis 5, 6,7, 8- Tétr’ahydro 7- (et hyl am no) qui nol i ne;

OOUO'IU'IU'I_U'IU'IU'IU'IU‘I

,6,7,8-Tet rahydro 7- d| nmet hyl am noqui nol i ne;

, 6,7, 8-Tet rahydro 7- (N-net hyl - N- pr opyl am no) qui nol i ne;

, 677, 8-Tetr N- but yl am no) qui nol i ne;

, 6,7, 8-Tet r%ﬁ: y‘flrﬁﬁ-um;\‘ﬂﬁnelﬂ- 2, 2-di met hyl propyl ) - am no] qui nol i ne;
6, 7, 8- Tet rdhfdmrhrm[rzeﬂw (M,(Gpﬂerﬁﬂtambﬂiﬁqm}ln@lﬂﬁmhycbe?-

6,7, 8-Tetr ghydr(n( Janﬁr%@e ORI ; ne:

, 6,7, 8-Tet rahyg)r p;( ] ¥ ha'l”:c‘)ﬂyll am no) thl no
6,7, 8- Tetra?h@d’rléoﬁ5[:lﬁ-:[728(‘2'- TRAAN Y- 376, 3-ainyaro-1,4-
F OdIOXInybkm&b@Mmen@ﬂQmwdﬁﬁpMﬂﬂmﬂmaﬂhyﬁhulnol1ne,

am ﬁomﬁ] &?7333;’_?&@ DEa caﬁ\}"}“eéiw ,;«GWEH“VA]

Z I[::\I- [ 2- (ﬁl_m[ meﬁhyxlo)x]yﬁhemmm)l—]mmd 55, %6 amigroquinatirehy dr oqui nol i ne;
uor o- ' tret_rahydr |
Coropyl ] am%rioet hﬁugjr%—%' [?t AMNAdr@I Al 4 ivasdduinolinyl) 1-N-

7 Ami no- 5, 6, PeghydphemydreeRamuIIee;( 2, 3- di hydr o- 1, 4-

benzodi oxi nyl7) ety do-, M—mEtfhyd die ﬂyB%ethyl] N-methylaminol]
5,6,7, 8- Tetrahydr7o 8Ntré%trré¥1l J\I—Jqul llne,
5,6,7,8-Tetrahydro-4-methyl-7-)N,N-dipropylamino)-
quinoline;
5,6,7,8—Tetrahydro—3—methyl—7-(N,N—dipropylamino)—
quinoline;
4-Chloro-5,6,7,8-tetrahydro-7-(N,N-dipropylamino)-
quinoline;

5,6,7,8-Tetrahydro-4-methoxy-7~(N,N-
dipropylaminoguinoline;
5,6,7,8-Tetrahydro-7-[N-[2-(2,3-dihydro-1,4-
benzodioxinyl) Imethyl-N-methyl Jaminoquinoline;
5,6,7,8-Tetrahydro-7-(l-phenylethyl)aminoguinoline;
7—Amino—5,6,7,8—tetrahydrbquinoline;
N-{7-(5,6,7,8-Tetrahydrogquinolinyl) ]-N-
methylaminoacetonitrile;
7-[N-(2-Aminocethyl)-N-methyl Jamino-5,6,7,8-
tetrahydroquinoline; '
4-Fluoro-N-[2-[N°-(5,6,7,8-tetrahydroquinolin-7-yl)-
N’ -methyl ]Jaminoethyl ]lbenzamide;
N-{2-[N°-(5,6,7,8-Tetrahydroquinolin-7-yl)-N’'-methyl]-
aminocethyl]-2,6-difluorophenylacetamide;
5,6,7,8-Tetrahydro-7-piperidinoquinoline;
5,6,7,8-Tetrahydro-7-pyrrolodinoquinoline;
5,6,7,8-Tetrahydro-7-morpholinoquinoline;
5,6,7,8-Tetrahydro—7—[15[4—(2—methoxyphenyl)—

piperazinyl]]lgquinoline;



dinethoxyphenoxy)fpropyl] 7-am noqui nol i ne;
2,6-D'f|uoro-N-L7- 8-t et rahydr oqui nolinyl)]-

56,7
met hyl phenyl ace ﬂu l“ ﬂ““'“‘( 2,6-Difl uorophenyl ) et W+ 3ORE et hyl ani nol ]
5,6,7,8 tetrahy

5,6,7, 8- Tetrahydro- - net hyl - a )N N—dlpropylanino)- qui nol i ne;

5,6, 7, 8-Tetrahydro- 3-net hyl -7- (N, N-di propyl am no) - qui nol i ne;

4- Chl or o-5, 6'5;51%18aqurahYd¢N M—d ipteoyyireert ol am o hgbineline
5,6,7,8-Tetra dr N-, di pr n

56 7 8- Tetraﬁi T ?ﬁé g ¥2Z§gyvh dré%r%pwi%“té%%%ﬁ@%f&&ulnollne)]
ben od|OX|nyI)Qn®1hy$ ﬁénnahyﬂkaﬁﬂndQHKMMphany1methy1)plpera21nyl]—
5,6,7, 8- Tetraq§9g&) -phenylethyl)anlnqu|nollne

7- Am no-5,6,7 é?rahydrqu|noI|ne

N-[7-(5,6,7,8-cetrahydroqui nolinyl)]-N nethylam noacetonitrile;

7- [ N- (2- Ani noeg Y19 (LTt buhlaFb9-9.6.Ch sy ogui nol i ne;

4- Fl uoro- N-[ 2- [N~ 8-t et rahydrqqui_nol j n-

N - met hyl ] ami rhmmz}%h!zuh wethy aminolquinoline

N-[2-[N - (5, 6,0 & o 4PM¥EEQEEERAN VN abdptdbrdBidWd |addition salt
am noet hyl ] - 2, dlflyorophenylacetanlde

5,6,7,8-Tetra @~ pi peri di noqui nol i ne;

5,6,7, 8- Tetrahydro 7- pyrrol odi noqui nol i ne;

5,6,7,8-Tetrahydro-7- nor p hal i noqui nal i ne; 8- Tet r ahydr o

-[4-(2 nethoxg% enyl) p|p@F8§| ﬁl?fﬁupﬁﬁp%ﬁing a compoXné cZaLmed in

Claim which comprises reacting a compound of formula

R / l (sz)

(where R and z are as defined in Claim 1) with an amine

(ID)

of formula

NHRlRZ' (III)
(where Rl is as defined in Claim 1 and Rz‘ has the
meaning of R2 given in Claim 1 or is a precursor of the
group Rz) or a protected form of the amine and, if
necessary, converting any precursor group Rz into a

desired group R and/or removing any protecting group.

10. . A process for preparing a compound claimed in
Claim 1 which comprises reducing a compound of formula
(V)

~ (cH,)_



H-397f1 -6 6- 5,6,7, 8-Tetrahydro-7-(phenyl met hyl am no) qui nol i ne;

Pi perazi ne-1, 4- bi s[ 7, 7=(56-—7~8=tetrahydroqui noline)];

5,6,7, 8-Tet rahydq H | met hyl ) pi perazi nyl ] - quHrgli7Ee *or

5,6, 7, 8-Tetrahyd ﬂ' ,I[d{mlgwgmﬂmgr 0-1, 4 benzodi oxi nyl ) net hyl am no

qui nol i ne or a phdrmnméceut| g cept'a%?"e acid addition salt thereof. 9.
A process for preparing a conpound clainmed in daim1 which conprises
“reacting a conpound of formula [err] (lI1) (where Rand z are as defined in
ClafFm 1) with an anine of formula [err] | . i .18 . glll) (where R
i s as defineWhereCEapRf1Range] 8fr Pefagedhdérnfddiifg lof RR™ ¢iSvéR™el Claim 1
or is a precyirpt ghathé2gsgunparbhear oz RA8t eat a¢depENObyt hewar ne and,

i f necessary, _ converti nggan¥ recursor group Lerr |ntg i dgm red group R2
and/ or renovPhgYhngPr Bt ect ngoﬂ?ﬁuﬁ. ¥6. Y1AlpWS§Edadk¥dr tFr eparing a
conpound cl agfred &an &hbohen afwBbehutanpri ses reduci ng a conmpound of fornula
(V)

or a

R o
(CHZ)Z

N
N NHRl.8

(vi)

(where z and R have the meanings given in Claim 1 and
R18 is hydrogen or lower alkyl) and, if required,
converting an amine of formula (VI) into another

compound of formula (I) by methods known in the art.

11. A process for preparing a compound claimed in
Claim 1 substantiaily as hereinbefore described with
reference to any one of Examples 2,3,4,5,7,9,11,12,15,
16,17,18,19,20,21,22,23,24,25,26,27,28,30,31,32,33,34,
35,36,37,38,39,40,42,43,44,45,46,47,48,49 and 50.

12. A compound as claimed in Claim 1 whenever
NS prepared by the process claimed in any one of Claims 9
to 11.



where z and R are as defined in Claim R is lower alkyl and [err] is
hydrogen or [err] is hydrogen or |ower al kyl and [err]Hi¥7f%lher al kyl or -
al k ghi ine of forgsla [err] (where-z and R have the
venmmm“"mm“m“lerr] i s hydrogen or |ower alkyl) and, if
requi red, converting tan }amsne*of fornmula (VI) into another conpound of
formula (1) by nethods known in the art. 11. A process for preparing a

conpound cla&ged in d 'E¥§H%ﬁ§§éggéégagx?as her ei_nbef or e descriged mﬁth‘;

aryl (I ower)
nmeani ngs gi

reference to-arly one o

fng::)fitfznlﬁomprl sing

16, 17, 18, 19, eompound 3 Pumexs D6, iy 28n800F1C3213® J4,to 8 and 12 in
ST Vo . , 46 onpound as
f% 1%31 %Eé? ap%ﬁzrégf/é?ﬁgg%rl SfesaiC%(ﬁptéAblc 'nal%)yef)he of

35, 36, 37, 38
clained in
Clains 9 to

3=l

alm
11.

enever prepared 0 ai e
H397f1 -68- * C L M S * 13. A

pharmaceut | caly .conPos! d brdiPA S480c 22 ¢ABACYRA] hAldH d1 GTs 0 Of

Clains 1 to 8 and 12 in association wt

a pharma y accept abl e

carrier. 14.6, 8 ang %8 2Fapnebarpageptds@lof aims 1, 6, 8 and
12 for use as a pharnaceutical. 15. A conpound as clainmed in any one
of Clainms 4 7 for use as an antih r{ensiye. 16. A conpound of
formul a 58. A compound asygfagmed gn any one of Cla{gg 4

to 7 for use as an antihypertensive.

l6.

A compound of formula

R = (CH,)
2

N
N R18oR19 o,

where z and R are as defined in Claim 1, R18 is lower

alkyl and ng is hydrogen or R18 is hydrogen or lower

alkyl and R

17.

19 is lower alkyl or aryl(lower)alkyl.

A compound of formula

/
| (CH,)_
Y 1 3 (VIIa)
NR'CO.(CH,)_ .-R
2°n-1

Z
_ (CH,),
N 1 {VIIb)

N NR-COCH=CH-(CH ) -R

2



[err] where z and R are as defined in Caiml1, R18 is lower alkyl and [err]
I s hydrogen or "RI8 1shydrogen -or. .l.omer al kyl and [err]3ifftomer al kyl or

i A 227 5er s 1 T
* L M s x

2°2
1.~ = 3
R CO.=C.(CH2)m-R

or
(VIIc)

where in z, m, n, R, Rl and R3 are as defined in Claim

1.




