1} 2- Het er oével i cet hylamine~derivatives and their use as pharnpgeut; zf

- This inwention relates to 2-heterocyclicethylanm ne derivativ Tﬂ((q@ f

f.or their preparation, pharmaceutical fornulations conprising them and t :

their use as s pharnaceuticals, in particular in the treatnent of

neurol ogi cal " di sorders. Conpounds whi ch possess anticonvul sant or

N-net hyl - () 30 AdineOdedvatings Bad Rk uSe ad)

treat nent". anar’ _ 0 0 3 :

.cerebral ischaem a, cerebral palsy, hypoglycaem a, epilepsy, Al zheinmer's 10

di sease, Huntjngton' s chorea, A ivo-pontg-cerebellar atrophy, perinatal .

asphyxi a, o TRiSPUBRIGOR| Ielatet, 10, AcpeteToRyRicsbiagHRe ‘iqpfﬁgggsager@@m@wow their

subst ance ab eﬂ,‘;gﬁ# CR¥rhifid c bifmeUnies! Lag! '
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m ni mal pss cphhdarmecesticals,dh fpacticular in thestrezthient of Re@rological disorders.

2- heteroaryl et hyl.am nes and derivatives thereof have been descri bed as

phar maceutical s. -For exanpl e, European Patent Application No 346791

descri bes 1, ' CAR-Todl i - _ ) g ' m' .pe

as useful fo?bc r???ﬁﬁmr%%%ér%%g? ol ogi cgfﬂngr ocegsxggj aﬁd t?\ee ' A)Blo@ﬂh@

" neur odegener prapestiescarearseful dm the treatmdntiandAy pravention ofuiuPalogical disorders such

4,769, 466 describﬁs Nr&ﬁ m_noacet yl -F"J)erivaaltiv s of 1,2: di ﬁl et am nes

'n whi ch oneAbetoke Serebral iseiReTia) orebral Belsy, dmoBlysasaia, cpistih Mshgimers

anti convulys aﬂfséaseﬁﬂﬁﬂﬁﬁ%oﬁ’ﬁt eRéreAP RDIi ﬁbﬂ%—dﬁ@e@e’iﬁ%ﬁuébﬁﬁ' Qéﬁﬁata%c asphyxia,
o]

a- phenyl - 2- pyridi neet haham ne_as being useful for the treatnent c
neur ol ogi cal Patkinsonisrdisease, anoxia and neuronal damage associated with substance abuse, for

example, narcotics or cocaine. Undesirable side effects are associated with some
| neuroprotective agents and compounds with minimal psychotomimetic effects are
~ desirable.
15 . _
Certain 2-heteroarylethylamines and derivatives thereof have been described as
pharmaceuticals. For example, European Patent Applicétion No 346791 describes 1,2-
diarylethylamines in which the amine group is a cyclic amine as useful for controlling
neuropathological processes and the neurodegenerative consequences thereof in
2 mammals. US Patent No .4,769,466 describes N-(2-aminoacetyl)-derivaﬁ§res'of 1,2-
diarylethylamines in which one of the aryl groups is pYriding and the other is phenyl as
anticonvulsants. European Patent’ Applicatioh No 356035 discloses a-phenyl-2-
pyridineethanamine as being useful for the treatment of neurological disorders.

s Other 2-hetéroarylethylamines and derivatives thereof have been described without
mention of pharmaceutical utility. For exarhple US Patent No 4,769,466 describes 1,2-
diarylethylamines in which one of the aryl groups is pyridine and the other is phenyl as

_intermediates. German Patents Nos 2447258 and DE 2415063 disclose 4-methyl, 5-ethyl
and 6-methyl-c-phenyl-2-pyridinecthanamine, a-(2-furanyl)- and «-(2-thienyl)-2-

» pyridineethanamine as intermediates to the corresponding amidines. Cliffe et al,
Synthesis (12), 1138-1140 (1985) describe N-(1,1-dimethylethyl)-a-phenyl-2-
pyridiﬂeethanamihe as an example of a highly hindered sec-alkyl-tert-alkylamine.



25 Qther 2-heteroacyl et hyl am ies—and deri vatives thereof have been

descri Bed. w t hou%ﬁﬁmeut ical utility. For exanple US Patent
No 4,769, 466 describes 1,2- di aryl ethyl am nes in which one of the aryl
groups is pyridine and the t;‘her i's phenyl as internediates. Gernman Patents
Nos- 2447258 and DE 2415063-discl ose: 4-nethyl , 5-ethyl and

6- met hyl - a- phenyl - 2- pyri di neet hanam ne, a- - furanyl )- and
[err]-(2-thienyl)-2- 30 pyridineethanam ne as internediates to the

cor r espondi rishuamarvéswdd Oxg Clidme 22119301992 (19623 describe N- [a-(Z.-pﬁﬂdﬁStlﬁbthjl)l%ﬁyl]
describe N met err]-phenyl -2- pyridineethanan ne as an
exanpl e- of %ﬁfadﬂ%ﬁ 'ﬁ%ﬁ%‘ﬁ%‘é@[’al kyl -tert-al kyl am ne. 2 Shuman et al,

J Org Chem 27, 1970- 1972 (1962) descri be N-[[err]-(2-pyridinyl met hyI)benzyI]
acetanide as an internediate. According to the invention, there is provided
a conpound oAcdosding|ta the isvention, there is provided a compound of formulal, 4 10
wherein A represents C=C, S or 0; Qrepresents a 5- or 6-nenbered

unsat ur at &d heterocyclic ring having a nitrqgén atomis in the position

adj acent to the point of attachnent, 013 furfher heteroatons sel ected from
N, 0 and S, and substituents [err]; 9

- e

- 10

 wherein
A represents C=C, S or O;
Q represents a 5- or 6-membered unsaturated heterocyclic ring having a mtrogen atom

15 in the position adjacent to the pomt of attachment, 0-3 further heteroatoms selected
from N, O and S, and substituents R® and R’; |
R! represents H or C, ¢ alkyl;

R? represents H, C,4 alkyl, C; ¢ alkenyl, C; ¢ alkynyl, C; ¢ cycloalkyl or NH,CH,CO-;
in addition, R! and R? taken together may form a C, alkylene chain;

» R represents H, C, alkyl, Cy4 alkenyl, C, ¢ alkynyl; |
R! and R’ mdependently represent H, OH, C,, alkoxy, C, alkyl, halogen,
triffuoromethyl or NR*R%; |
R® and R’ independently represent H, OI-I, C,s alkoxy, C ¢ alkyl, halogen,
trifluoromethyl, C, ; hydroxyalkyl, amidino, CONH, or NR*R’

2s -in addition, R® and R” may independently represent O when substituted on N;

R® and R’ independently represent H or C, 4 alkyl; |
provided that: | : :

¢ when A represents C=C; R% R? R* and R°® each represent H; and Q represents
2-pyridinyl, 5- or 6-methyl-2-pyridinyl or 5-ethyl-2-pyridinyl; then R! is other than H;

» (2) when A represents C=C;' R? represents t-butyl or NH,CH,CO-; R’, R* and R®
each repx_'esent H; and Q represents 2-pyridinyl; then R! is other than H; |
(3) when A represents S or O; R? and R® represent H; and Q represents 2-
pyridinyl; then, either R! or one of R* and R’ is other than H;



[err] represenr:,ﬁm ferriarkyl; [err] represents H, [err] alkyl, [err]
al kenyl . [ery] atkynyt—f{erri cycroal kyl or [err] in addition, [err] taken
t pget her may forma [err] alkylene chain; 20 R3 represents H, [err] alkyl,
[err] alkenyl, [err] alkynyl; R4 and RS independently represent H, OCH,
[err] al koxy, [err] alkyl, halogen, trifluoromethyl or [err]; R6 and R7

i ndependent|ly- represent H,  OH [err] alkoxy, [err] alkyl, halogen,
trifluoromethyl, [err] hydroxyal kyl, amdino, [err]; 25 in addition, [err]
may |ndependamﬂpharmacmﬁmaﬂyﬁcnmpmblsdbsvatiwseheman [err] independently
represent Hor [err] alkyl; provided that: (1) when A represents C=C,
[err] each represent H and Q represents 2-pyridinyl, 5- or

6- met hyl - 2-p ' ﬁ.&gﬁg- a0
(2) when %ﬁ ?‘g%drgg% teér%?gy%hSC vafrlée%gegje %Iﬂg {ésggf‘ﬂcﬁi dg?-? eac%hggsgsrdeége%t
H, and Q r epthisziine, dlapglmmhnd&bxazohnm Heweverj leefm'ablylraprelsbnts ah aromatiering

represents_S;or r n resent and r.e .2 yri.ci nyl ;

hon. er t her (Gt pRimBE i, (Rirpfihe,, Bntidipe; SYHERERE, ot hiriazing; igastlc

phar maceut i CpitayoRS QBRpRRbR, Kefkh1é, ié@ﬁudi&@é Qﬁnfazole, thiazole, ,2,4-oxad1azme, 1,2,4-
thiadiazine and 1,2,4-triazole. '

Alkyl groups which RY, R? R? R% R’ R® R’, R® and R’ may represent include methyl,

10 ethyl, propyl, isopropyl, n-butyl, iso-butyl and s-butyl. Alkoxy groups which R%, RS, R® - .

and R” may represent include methoxy, ethoxy and propoxy. Halogen groups which R*,
R’ R® and R’ may repfesent include fluorine, chiorine, bromine or iodine. Alkenyl
* groups which R? and R® may represent iriclude 2-propenyl; 2-butenyl and 2-methyl-2- |
propenyl. Alkynyl groups which R? and R® may represent include 2-propynyl and 2-
15 butynyl. Cycloalkyl groups which R? and R® may represent include cyclopropyl,
cyclobutyl, cyclopentyl and cyclohexyl. |

Preferably, A represents C=C; Q represents 2-pyridinyl or 2-pyrazinyl; R represents C,
alkyl (in particular methyl); R? is hydrogen, methyl, ethyl, isopropyl or NH,CH,CO-; R?
» is hydrogen; RY, R%, R® and R’ each represent H.

A preferred group of compounds which may be mentioned is that defined by formula

Ia,

: [a
NHRZ2®

30 in which R® represents H, methyl, ethyl or propyl.

Pharmaceutically acceptable derivatives of thecompounds of formula I include

pharmaceutically acceptable acid addition salts, quaternary salts and compounds which



) - .

Speci fi.c heterocyclic rings—whtet—Q nmay represent include non-aromatic
rings such. as thi‘azoline, diazoline and oxazoline. However, Q preferably
represents an aromatic ring, s for exanple pyridine, pyrazine, pyrinmdine,
pyridazine, 1,2,4-triazine, imdazole, pyrazole, 2H pyrrole, isoxazole,

I sot hi azol e, oxazole t hi azol e, 1,2, 4-oxadiazine, 1,2,4- thiadiazine and
1,2,4-triazole. Alkyl gr oups mhrch [err] nﬁ& represent I ncl ude nmethyl, 10

AL op P BRI gt R S o o U PR G s

gr oups whi chinfepedtlare aRid a8ditioa Salts.i ncl ude fluori ne chl orine, brom ne or
i odi ne. Al kenyl groups which [err] and R3 may represent include 2- propenyl,

2-butenyl and 2-net hyl-2- propenyl. Al kynyl groups which [err] may

[epresent | dohatfiBeeflaD Rn R fia A0aREh SR o e baRbinas He ARy iEllude

cycl ohexyls. saltef of afineralAacide) €6€éAniplE,; hifehalie Sacds (&uavrasdlh dtochloric or
2-pyrazinyl; [err] represents [err] alkyl (in particular nethyl [err] is

hydr ogen, newipebrogia);jor organie asids, for example, formis, aceticRrolactic aeids. and R7
each represent H A preferred group of conpounds which nmay be nentioned is
that defined by formula la, [err] 30 in which [err] represents H, nethyl,
et hyl- or pr oDuéteridirgrsalts of the edmipomedsogtt fobinalalP irichade satts offC i fatkyt Gafidesnds
of formula | include pharnmaceutically acceptable acid addition salts,
quaternary sal'ts and conpounds which :

10 Bioprecursors of the compounds of formula I include urethane derivatives and amino

acid amide derivatives of one or more of the amino groups, and when a compound of
formula I bears a hydroxyl group, esters of alkanoic and amino acids. Urethane
derivatives include C, ; alkoxycarbonyl groups. Amino acid amide and ester derivatives
may be formed from a-amino acids.

Certain compounds of formula I are Optiéally active. All optical isomers are included
within the scope of the invention.

According to a second aspect of the invéntion, there is provided a process for the
20 preparation of a compound of formula I, or a pharmaceutically acceptable derivative
thereof, which comprises:
(a) preparing a compound of formula I in which R’, R? and R® each represent
. hydrogen, by reacting a corresponding compound of formula I,

25 Q-CH, | o o )

- wherein Q is as defined in claim 1, with a compound of formula III,

R4

IT1

wherein R, R® and A are as defined in claim 1, in the presence of a base;



4 will be suitable Mgs) to the conpounds of fornula L
O parti.cul ar interest are acl salts. Pharnmaceutically acceptable
aci-d addition salts of the conpounds of formula I include s salts of

m neral aci-ds, for exanple, hydrohalic acids (such as hydrochloric or
hydrobromic); or organic acids, for exanpl'e, formic, acetic or lactic

aci ds. QJaternary salts of the corrpounds of5formJI a | include salts of

[err] alkyl i des. 1Q Bi oprecur C 0 f or nul i ncl ude
uret hane der(®at i VESPEHDE Qrﬁ% ‘H’é\% f?ﬂp Bfaﬁf”aga? %éﬂﬁ%dﬁefwn O%n’#j’ﬁe
am no QVOUDSreaéﬁ'ﬂh W&ﬁe@ﬁ’ﬂﬁiﬁ%xdﬁ of forfiddla IV, bears a hydroxyl group,
esters of al kanoic and am no acids. Urethane derivatives include [err]

al koxycar bonyl groups. Am no acid am de andester derivatives nmay be forned
. from[err]-anm noe acids;. .15 Certain conpound of formula | are optically
active. Al optical |sorrers are incl (Red ptthe scope of the invention.
According 4§ 0 a second aspect of the ihve /o t ere is provided a process
for the 20 preparation of a co I, or-a pharmaceutically
accept abl e derivative thereof,*which orrprl (a) lgrepari ng a conpound
of formula | in which [err]each represlﬁt _

(7))

in which Q, R‘; RY R’ and A are as .deﬁned in claim 1, under Curtius reaction
10 conditions; . | .

© preparing a compound of formula I in which R represents H and R? fepresents

C,.¢ alkyl, by reduction of a corresponding compound of formula IVa,

R4

15

IVa

wherein R* represents C, 4 alkanoyl and Q, R}, R* and R’ are as defined in claim 1;
2 - (d) preparing a compound of formula I in which one or both of R? and R®
- represents methyl, by reacting the ‘corresponding compound of formula I in which one

or both of R? and R? is hydrogen with formaldehyde and formic acid;

(e) preparing a compound of formula I in which R? or R® represents C,;alkyl, C;4

" alkenyl or C, 4 alkynyl by reacting the corresponding compound of formula I in which

2 R?or R® represents hydrogen with an alkylating agent of the formula R*-M, in which

RY represents a C, 4 alkyl, C; alkenyl or C; ¢ alkynyl group and M represents a suitable

leaving group;

® preparing a compound of formula I in which R represents H or C, alkyl, R?

represents C, alkyl or Cs4 cycloalkyl, R® represents H and, in addition, R' and R?
3 taken together may form a G5 alkylene chain, by reduction of the corresponding imine

of formu]a \'A



hi/drogen, by r'emﬂespwdi ng conpound of forrmula Il 25
QCH3 - -

} v : - Il wherein Qis
as .defined in claim1, with a conpound of formula Ill, [err] wherein [err]
and A are as defined in claim1l1, in the presence of a base; [err] (b)
preparing a conpound of formula | in which Jerr] represent hydrogen, by
reacting the corresponding azide of fornul ® 1V, [err] in which Q[err] and
A are as defined in claim1, under Curtius reaction 10 conditions; (c)
preparing a conmpound of fornmula I in which [Eﬁw]'represents H and [err]

represents [err] alkyl, by reduction of a cofrespondi ng conpound of formula
IVa, [err] wherein [err] represents [R#r] onﬁ>and Qlerr] are as .
defined in claim1; 20 (d) - preparifhg a ¢o und of forrmula | in which
one or both of [err] represent ing the correspondi ng
conmpound of formula I in which®one or]both [err] is pydrogen with

f or mal dehyde -and formc acid; (e) reparing a conpouhd of formula | in

which [err] represents [err]-al kyl, [lkglkz

wherein Q, R’, R%, R’ and A are as defined in claim 1, R? represents C,  alkylidene or

Gy cycloalkylidene, and, in addition, R' and R? taken together may form a C,
1o alkylidene chain; S . '

€9 preparing a compound of formula I in which R’, R? and R® represent hydrogen,

by reductive amination of the corresponding ketone of formula VI,

R4

15

VI

wherein Q, A, R* and R are as defined in claim 1; |
» (h) preparing a compound of formula I in which R!, R? and R® represent hydrogen,
by reduction of a corresponding compound of formula VII,

R4

VIl

wherein Q, A, R* and R’ are as defined in claim 1;
(i)  preparing a compound of formula I in which R? represents -OCCH,NH,, by

2 reacting a corresponding compound of formula VIIa,



al kenyl or [erf] alkynyl by reacting the correspondi ng compound of fornula
| in whi.ch. 25 rogen with an al kyl ati ng agent of the
formula [err], in which [err]: represents a [err] alkyl, [err] al kenyl or
[err] al kynyl group and M red&esents a suitable Ieavrng group; (f)
preparing -a conpound of forrmula | in which [err] represents Hor [err]
alkyl, [err] represents [err] alkyl or [erf] cycloal kyl, R3 represents H
and, in addition, [err] 30 taken together nmay form a [err] al kyl ene chain,
by reduction of the corresponding.imnne of1%y¢nna V, [err] 5 wherein Q
[err] and A are as defined in claim1, [err] represents [err] al kylidene or
[err] cycloal kylidene, and, in addltlcnR [ en together may form a
[err] 10 al kylidene chain; (g) pre] und of formula | in which
[err] represent hydrogen, by red [ h of the corresponding -
ketone of formula VI, 4 is . ViIa [err]
wherein Q_ A, [err] are as defined in-tlaimal; 20 (h) preparing a
conpound St formula | in whEHaCk0) rep REent hydrogen,

wherein L is a suitable leaving group and Q, A, R}, R®, R* and R’ are as defined in

claim 1, with ammonia; or

)  preparing a compound of formula I by removal of a protecting group from an
10 amino- or hydroxy-protected analogue of a compound of formula I; -

and where desired or necessary converting the resulting compound of formula I into a

pharmaceutically acceptable derivative thereof or vice versa.

In the reaction of process (a) suitable bases include, for example, butyl lithium or

15 lithium bis(trimethylsilyl)amide, in an aprotic solvent or a mixture of solvents, for
example, tetrahydrofuran or hexanes and at a temperature of, for example, from -80°-
30°C.

~ The rearrangement of process (b) may be carried out in an inert solvent, for example,

» toluene, at a temperature of, for example, from 50°-150°C. Hydrolysis of the
cdrresponding isocyanaie formed in situ may be acconiplished with water to give the
corresponding amine or with an alcohol, for example, benzyl alcohol or ethanol, to give

the corresponding carbamate.

2 “The reduction of process (c) may be carried out with a hydride reducing agent, for
example, diborane or sodium bis(2-methoxyethoxy)aluminum hydride in an' aprotic
solvent, for example, tetrah'ydrofufan. The reduction may be carried out at a
temperature of, for example, from 0°-100°C. | |

30 In the reaction of process (d), methylation is accomplished by heating the amine with
formic acid and formaldehyde at a temperature of, for example, from 50°-100°C.

In the reaction of process (e), suitable leaving groups which M may represent mclude, T

for example, halogen, preferably chlorine, bromine or iodine, or an alkyl- or aryl- -



by redyction of a correspondi ng.conpound of formula VII, [err] wherein Q
A [err] are.as defined i craimi; (i) prepari ng a conpound of fornula
| .irn which R2 represents - OCCH2NH2, by 30 reacting a correspondi ng conpound
of formula-Vlla, 7 wherein L is a suitable |eaving group and Q .

A [err]lare as defined in claimi, with a ia; or (J) preparing a
compound of formula | by renoval of a protéting group froman 10 am no- or
“hydr oxy- prot ect.ed _anal oque of d of formla; wher e sired, or
necessary c qqaﬁeg 3{9’&’ ?%’sﬁ’@i‘ﬁ‘%%ﬁ%tﬁﬂf E)‘?sygg?nilhs ‘ﬁﬁﬂ?ﬂ%‘ Icaction may be
phar maceut i calrti¥d aafRirPaprotid eolvere, foreexalifgle, tlcenityils; §n VR Préserdde dfiabase, for
reaction of process (a)_ suitable bases include, for exanple, butyl |ithium
or is |ithi xapiple.tpatassivy icarhopale; randcat a temaperaprretafcfos eixemple, drom 041009
~of solvents, for exanple, tetrahydrofuran or hexanes and at a tenperature
of, for exanple, from[err] [err] The rearrangenent of process (b) may be

carried out The edictiont ofSprocesy (f) sy buasaptied ol with delriridet redutingPaseat, Uoe

of, for exanple, from/[err]. drolysis of the corresponding i socyanate -

formed in siexamplg, sadiemclarehy inj a iprotie splvent, Joy €xemple, methanol, and at a
temperature of, for example, from 0°-80°_C; or the reduction may be carried out in the
presence of hydrogen and a hydrogenation catalyst, for example, platinum in a protic
solvent such as a lower alkanol, for example, ethanol and at a temperature of, for

10 example, from 0°-50°C.

The reaction of process (g) may be carried out in.a protic solvent, for exémple, a lower
alkanol such as methanol, in the presence of a hydride reducing agent, for example,
sodium cyanoborohydride, and an ammonium salt, for example, ammonium acetate, and

15 at a temperature of, for example, from 0°-80°C.

The reduction of process (h) may be carried out in the presence of hydrogeri and a
hydrogenation catalyst, for example, platinum in a protic solvent such as a lower alkanol,
for example, ethanol, or an alkanoic acid such as acetic acid, and at a temperature of, -

» for example, from 0°-80°C.

In the reaction of process (i) suitable leaving groups which L may represent include
halogen, especially chlorine or bromine. The reaction may be carried out in a protic
solvent, for example, ethano}, and at a tempefature of, for example, from 0°-100°C.

In the reaction of process (j), removal of the protecﬁ'ng groﬁp depends on the nature
of the protecting group and includes acidic or basic cleavage or hydrogenolysis. Suitablg
amine protecting groups are, for example, benzyl, ethoxycarbonyl, benzylocharbOnyl,
t-butyloxycarbonyl or C4 alkanbyl.' One particularly suitable protecting group is
% benzyloxycarbonyl, which may readily be removed by hydrogenolysis or hydrogen
bromide in acetic acid. Other groups that inay be mentioned include t-butyloxycarbonyl,
(Boc), which is removed by cold triflucroacetic acid. Further protecting groups and



correspondi ng am r- wth an.al cohol, for exanple, benzyl alcohol or

et hanol ; to Qi v?mmﬁﬁcar bamate. 25 The reduction of process
(€} may be carried out with a: hydride reducing agent, for exanple, diborane
or sodi um bi s(2-net hoxyet hoxy)‘al um num hydride in an aprotic solvent, for

exanpl e, tetrahydrofuran. The reduction may be carried out at a terrperature
of, for exanple, from[err] 30 In the reactd on of process (d), nethylation

l'i sh t h d d | deh t
t ermer at ur ¢ RN foCitgRaioval 8 desrribed i W.Srese: Paewie eumps A Liganic
suitable | easfynrﬂ&.b% Hﬂéﬁ&e ygi.epresent incl ude for exanpl e

hal ogen, prefe chlforine; brdm ne or. iodine, or an alkyl- or aryl - 8
sul phonat e group, for exanple, nmesylate or tosylate. The al kyI ation
reaction nay, arried ,out, in_an oti,c sol vent, . for exa

Loetonttri il SRl AprEFeister by oo, SRS i (B aBa inProssas L ela%maén
and at a termﬁ{; 4l @réiips ith e&g&gh I RS, FEACRT

process (fs ﬁ(%) grrl eifg oSt W t ﬁ(fén %mr%@ér‘g%el?z?ngﬁagent yrgiee{lrtrp
sodi um bor orgrdmrddentagmmhppmmc&eéby asuitablﬁcprotgcang gmum(éohwmipleaudvmd thelr

tenperature Q for .exa err or, the ,reduction_may,be, carri

out i the. preistaie B dhe sertiin, Sorditionty, et FAvche 3Pmered Epedaniy es
pl ati numin &sgﬁgédﬁ,g@c%ﬁng).such as a | ower al kanol, for exanple, ethanol
and at a tenperature fo .

10 Functional groups which R*, R’, R® and R’ may represent may be interconverted,
introduced, or derived from appropriate precursors using conventional methods. The
reaction conditions of processes (a)-(i) above may also be used to interconvert, derive

or introduce such functional groups.

15 The starting materials for the products of reaction (b), may be obtained by, for example,
(1) reacting a compound of the formula VIII,

R4-

VIII

in which R}, R4, R® and A aré as defined above with a compound of the formula IX,
Q-CH,Y o | S IX

in which Q is as defined above and Y represents a suitable leavmg group, for example

halogen, to give the corresponding compound of formula X,

R4




10 exanple, from [err%f process (g) may be carried out in

a protic solvent, fer—exanpte,—a Irower al kanol such as nethanol, in the

presence of.a hydride reduci ng agent, for. exanple, sodium cyanoborohydrl de,
and an ammmnium salt, for exanple, ammonium acetate, and is at a
tenperature of, for exarrple fromf[err]. The reduction of process (h) may
be carried out |n ‘the presence of hydrogen 13nd a hydrogenatlon cat al yst;

exarpl o ot fAoRenLA) rRcnd 4 FempeRE GEPFTaa o utan,Brds. The ragction of step
Lemner at ur e @) medfhd GhiBd BEPLFe BTEHEEOE b babd b AL 4 B0l 58 i

sui tabl e | eaving“groups whic y represent 'inc especl a
chl orine or solvemnt n@r 'anmreac'of onlnuytsbefuraremamplquthexanes,pltem'a'thydsoﬂuvant or

for exanpl e, er at f, f I f
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and _ example, triethylamine, in an inert solvent, for example, toluene at a temperature of, for
10 example, from 20°-120°C.

The starting material for reaction (c) may be -obtained from the corresponding
compound of formula I in which R? or R? represent hydrogen by conventional acylation
techniques for amines. . For example, C, 4 alkanoyl haiides or anhydrides may be reacted
15 in the absence of a solvent; however, a suitabie inert solvent may be used, for example,
toluene, methylene chloride or tetrahydrofuran. The reactions may be carried out in the
presence of a base, for example, a tertiary amine such as pyridine. The reactions may
be carried out at a temperature of, for example, from 0°-100°C. Another method which
may be mentioned s the formation of N-formyl derivatives by reaction of the
20 corresponding amine with ‘the reagent formed by heating formic acid and acetic
| anhydride at a tempexaturé of, for example, from 0°-75°C. Suitable solvents for the
formylation reaction are aprotic solvents, for example, tetrahydrofuran at a temperature

of, for example, from 0°-30°C. |

s The starting material for reaction (f) may be prepared by reaction of the coi‘respbnding
compound of formula I in which R? and R? represent hydrogen with the corresponding
aldehyde or ketone in the presence of an acid catalyst, for example, p-toluenesulphonic
acid, under conditions which pfomote the elimination of the elements of water, for -
example, azeotroping with toluene. In some cases the imine is formed in situ during the

0 reduction step, in the process known as reductive alkylation, and the reaction may be
carried out in the presence of hydrogen and a hydrogenation catalyst, for example,
platinum in a protic solvent such as a lower alkanol, for example, ethanol and at a

temperature of, for example, from 0°-50°C. In the case where the starting material of



9 net hads for thwa_a&e*deseri bed in T WG eene, Protective G oups
in Organic Synthesis, Wley-Interscience, 1981. It wll be appreciated by

those skilled in the art that in processes (a)-(i) above certain s
functional ‘groups in the reactants (for exanple when [err] represent OH)
are- advant ageously protected by a suitable ir'ot ecting group (for exanple to
avoid their transformation by the reacti onl onditions), which may be -

renoved subs A 1 Hs) 1). 10 Functiggal Qups . .
whi chperr] rGpai Vs Bt ih 26 e PaRER Mucihds repperetBin a G apbhiBEEE chaig
appropriate ﬂvliﬁ?w(pa@e@by%yﬂ&aﬁ@ﬂwmhé eoespttidiifiaidelffe 6LffuRXEONdi tions -
of processes (a)-(i) above may al so be used to 1 nterconvert, derive or '

i ntroduce such functional groups. is The stgr¢ing materials for the
products of reaction (b), may be obtained by, for_ exanple, (1) reacting a
conpound of the formula VIII, [err] iRIWhi e ? and A are as defined
above with a conmpound of the for a |X 5in which Qis as defined
above and Y represents a suit , for exanple, halogen, to

gi ve the correspondi ng conpoun X1

in which Q, A, R* and R® are as defined above, R* represents -(CH,),,-CHO and P
1 represents H or a protecting group removable under the cyclization conditions.

- Compounds of formula XI may be pre'pared by hydrolysis of a corresponding compound
of formula XI in which R" represents a group of the formula,

| - © -(CHy) g 0
3 | _ 224Y

. QR 1'.'1

RIO

wherein R and R" represént C, alkyl or taken together represent a C,, alkylene
bridge. Hydrolysis of the acetal may be carried out in aqueous media in the presence
of an acid, for example, a mineral acid such as 1N Hcl, and at a temperature of, for

x example, from 0°-50°C. The starting materials for the acetals of formula XI may be
prepared essentially according to the procedures for the preparation of the starting
materials of reaction (b) described above or suitable modifications thereof as described N
in the examples. N

2s The starting material for reaction ® may be prepared from a corresponding compound
of for_mula_I in which_'R2 is hydrogen by conventional acylation fechniques, for example,
by reaction with an activated carboxylic acid derivative which contains a leaving group
a- to the carbonyl group, for example, chloroacetyl chloride or bromoacety! chloride, in
the presence of an acid acceptor, for example, tricthylamine or pyridine.

The starting .materials‘for reactions (a), (g) and (h) are either well known or may be

prepared from known compounds by conventional methods [see for example
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30 . \\W [err] 10 and then (2)
reacting the-conpound of formula X*wtth an azide. The reaction of step (1)

may' be carried out in the presence of a base, for exanple, n-butyl lithium
in an inert solvent or mxtures of solvents, for exanple, hexanes, :
t et rahydr of uran or hexanet hyl phosphorani de.,_The reaction may be carried out
‘at a tenperature of, for 5 exanple, from[ellzr]. The reaction of step (2)

may be carri out .in .a er of. s_as fescrjhed, for,exanple, in J.
Mar ch, AdvancedmBFeensive %’9@? VW‘T’I@V&YP n er‘éagf'gﬁlfle?ndlgg%ﬁs’ @%égﬁ??u?d'ess
whi ch may - be oned is achieved by reacting the acid of fornula VIII

wi t h di phenyl'phoSphoryl azide in the presence of a base, for exanple,
triethylamne, in an inert solvent, for exanple, toluene at a tenperature
of, for 10 epam fr err h tarting material for reaction (c

be’ obt ai ned" PRETRssaicalt adSsiaRISotli s, bR doFec b inckRl the Bk ke, a it or
represent hydefigivedthefetTvsth bAe at m&legmmmeahmﬁﬁﬁobﬁht@w@ﬁ The t@4ction
exanpl e, [err] al kanoyl - halides or anhydrides may be reacted 15 in the .
absence of amAy begarriadoqut iy a selvent impvhich the salt ds insalublagr e whichi thef salt is

e oanr ed ofgiuple P XugREeE bt the Seiel MR NI sB iind EBGlOYTE
such as-pyri dbﬁespo'ﬂﬂ&lg bavef forrexaiiple, m_reﬁdtm'gaﬂe salt with sodhefigdesxidecinGhater £
I C

exanple, from[err]. Another pethod .
room temperature. Quaternary salts may be prepared from the corresponding

10 secondary or tertiary amines by conventional methods, for example, as described in J
March, Advanced Organic Chemistry, 3rd Ed, Wiley-Interscience, 1985.

Suitable bioprecursor forms of a compo_ﬁnd of formula I may be prepared by reacting
the corresponding compound of formula I in which one or more of the amino or
15 hydroxyl groups is unprotected with a C, ; alkanoic acid anhydride, C, ; alkanoyl halide,
C,s haloformate ester, or an amino acid or a carboxyl activated derivative thereof.
Conventional acylation te_chniqﬁes for amines may be used. The reactions may be
carried out in the presence of a base, for example, sodium hyd_roxide or pyridine. The
réactions ‘may be carried out in the absence of a solvent; however, a suitable inert
2 solvent may be used, for example, toluene, methylene chloride or tetrahydrofuran. The
‘reactions may be carried out at a temperature of, for example, from 0°-100°C. The
condensation with a-amino acid derivaﬁvés may be carried out in conditions similar to
those ﬁsed for the synthesis of peptide bonds in protein chemistry, e.g. by carrying out
the reaction in the presence of N,N’_-cérbonyldiimidazole in a polar aprotic solvent or
25 using a hindered basé, e.g. triethylamine and an alkyl chloroformate. When one or both
of the amino acid nitrogen substituents is hydrogen, the nitrogen atom requires
proteétion. One particularly suitablé protecting group is benzyloxycarbonyl, which may
readily be removed by hydrogenolysis or hydrogen bromide in acetic acid. Other groups
 that may be mentioned include t-butyloxycarbonyl (Boc), which is removed by standing
1 the peptide in cold trifluoroacetic acid; Fmoc, which may be removed by treatment with
dilute piperidine (20% in DMF); (4-methoxybenzyl)oxycarbonyl and
2-nitrophenylsulphenyl. Further protecting groups and methods for their removal are
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Resolution of compounds with asymmetric centres may be accomplished by methods

well known in the art, for example, by separation of - their diastereoisomeric salts,
chromatography on a chiral column.or asymmetric syntheses. - Methods of resolution are
described in J. March, Advanced Organic Chemistry, 3rd. Edition, Wiley Interscience,
1985. : '

The compounds of formula I, and their pharmaceutically acceptable derivatives, are
useful because they possess pharmacological activity in animals. In particular, the
'compqimds have useful heuroprotective' proj)erties. Without being limited by the
following explanation, the compdunds are thought to possess NMDA blocking
properties. Neurodegeneration is known to- be caused' or accelerated by certain
excitatory amino acids found naturally in the central nervous system (CNS). Glutamate-
is an endogenous amino acid which has been characterized-as a fast excitatory
transmitter in the mammalian brain. Glutamate is also known as a powerful neurotoxin
capable of killing CNS neurons under certain pathologic conditions which accompany
stroke and cardiac arrest. It has been shown that the sensitivity of central neurons to
hypoxia and ischemia can be reduced by the specific antagonism of post synaptic
glutamate receptors. Glutamate is. characterized as a broad spectrum agonist having
activity at four neuronal excitatory amino acid receptor sites. These receptor sites are
named after the amino acids which selectively excite -them: kainate (KA),
N-methyl-D-aspartate (NMDA), quisqualate (QUIS) and 2-amino-4-phosphonobutyrate
(APB). Glutamate is believed to be a mixed agonist capable of binding to and exciting
all four receptof types. Thus, agents which selectively block or antago_ﬁise the action of
glutamate at these receptors can prevent neurotoxic injury associated with anoxia,
hypoxia or ischemia. In particular, compounds which bind to the NMDA receptor site' _



of formula X inWtsagroup of the fornula, [err] 15
wherein [err] an err] represent [err] alkyl or taken together represent a
[err] alkyl ene bridge. Hydrolysj:s of the acetal may be carried out in
aqueous nediia in the presenceinf an acid, for exanple, a mneral acid such
as 1IN Hcl, and at a tenperatuie of, for 20 gxanple, from/[err]. The
starting materials for the acetal s of formidd X may be prepared

essential ly acgordi t 0.t rQce s, f t he preparation .of, the startin
materials or SPOS6EeRTbi BioeR3uR pPAGHOE ERirtise o2F BEBP R o PPrRtion e et
as descri beddflhehﬁﬁ-]dg}gﬁémkmdis%ﬁs&he starting material for reaction (i) may
be prepared froma correspondi ng conpound of forrmula | in which [err] is

hydr ogen by conventi onal - acyl ati on techni ques, for exanple, by reaction
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or pyridine. 30 The starting materials for reactions (a), (9g) and &2) are
either well elesirosheck/GVES) ipduged: seizuresin Wmmmmbgmbwe i ansgt of
methods [ see bfuSA{Mnd death’induced by administration of NMDA to mice and certain
compoﬁnds demonstrate antihypoxia activity by their ability to increase the survival time

of mice in an oxygen depleted environment.
10 .
Antiepileptic activity may be measured 'by assessing a.compound’s ability to prevent the
hind limb tonic extension component of the seizure in groups of mice induced by
maximal electroshock (MES) after oral or intraperitoneal administration, according to
the procedures of the Epilepsy Branch, NINCDS as published by R J Porter et al, Cleve
5 Clin Quarterly 1984, 51, 293, and compared with the standard agents dilantin and

phenobarbital.

Certain compounds of this invention may possess useful antihypoxia activity. This
activity may be conveniently 'mea'sure.d in mice. Groups of mice are tested at various
x times after the intraperitoneal administration of graded doses of the test compound.
The ‘animals’ survival time in a temperature-controlled hypoxic environment (96%
nitrogen and 4% oxygen) is recorded. A statistical comparison is made between
. coincident vehicle treated animals and the experimental group. The dose-response and
minimum active dose (MAD) for compounds are obtaine_d. Other modes of

2s administration can also be used. |

NMDA activity may be measured in several ways:

a) NMDA blocking aétivity is measured by assessing a2 compound’s ability to protect.

mice from convulsions induced by intravenous administration of 150 mg/kg of NMDA
s according to the procedures of Czuczwar et al, (Neurotransmitters, Seizures and

Epilepsy IlI, edited by G. Nistico et al., Raven Press, New York 1986, pages 235-246).

Groups of mice are pretreated by 30 minutes with the test compound by the oral or

intraperitoneal routes and then given NMDA. Animals were obserifed for convulsions



" Conpr ehensi ve FEFETBEVC#+6~ChQQL§LLy', by Katritsky and Rees, Perganon
Press (1984)]: Pharmaceutically acceptable salts may be fornmed by reacting
the-free base, or a salt or s derivative thereof with one or nore

equi val ents of the appropriate ‘aci d. The reaction may be carried out in a
solvent in which the salt is insoluble or |g which the salt is soluble or
In mxtures of the solvents Acid addition %Jts may be converted to the

' water at PaORsd 108 BERefiing M@f@ﬁiﬁﬁx’éﬁﬁ@ bt al pelry A
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t ol uene, Ien hl or We or te I hyerfur The rg %s may be
carried out a LaRd Yatson ef @ %FS?%I&‘S ‘B%[kll ; condensat’i on
with [err]gam no aC| d derivatives may be carried out in -condi-tions simlar
to-those used for the synthesis of peptide bonds in protein chem stry, e.g.
by carrying chn infjportantdhcton innjutdiingpthes asefainess- b Mompaohds for theritrbatabnt of
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a polar aprot] Curgl?)gu:af| élsorders is an evaluation of their propensity to produce neurotoxic effects.

Compounds' may be’ evaliated it acute neurological impairment assays essentially
according to the procedures of Coughenour ez al; Pharmac Biochem Behav, 1977, 6, 351.

15 The therapeutic index for a compound may then be caiculated to provide an indication
of the relative safety of a compound. Marked side effects of compounds may also be
of significance in eValuﬁting the usefulness of compounds. Compbunds may be
evaluated for their ability to cause significant differences in symptomatology according
to the criteria set forth by Irwiit- Compreliensive: Observational Assessment, Ia. A

» Systematic, Quantitative Procedure for Assessing the Behavioral and Physiologic State
of the Mouse, Psychopharmacologia, 13, 222-257; (1968).-. ..~

Certain compounds may. act as neuromodulators by interfering with neurotransmitter

uptake. Undesirable psychotomimetic effects may be associated with a compound’s
2s ability to inhibit dopamine uptake. Inhibition of dopamine uptake may be measured

according to the method of Holtz er al, Molecular Pharmacol, 10, 746 (1974).

Thus, according to another aspect of the invention there is provided a method of
treatment of a neu'rological' disorder, which comprises adminisfering to a patient in need
» of such treatment a therapeutically effective amount of a cdmpound of formula I, as
defined above but without proviso (3), or a pharmaceutically acceptable derivative
thereof. There is further provided the use of a compound of formula I, as defined
abové but without proviso (3), or a pharmaceutically acceptable derivative thereof, as



25 using a hindered_base, e.g. triethylanine .and an al kyl chl oroformate.
When one or both of the amno acid nitrogen substituents is hydrogen, the
nitrogen atomrequires protection. One particularly suitable protecting
group i s benzyl oxycarbonyl, which may readily be renoved by hydrogenol ysis
or hydrogen bromde in acetic acid. O her gﬁéups that may be nenti oned

i ncl ude t-butyl oxycarbonyl (Boc), which is noved by standing 30 the

peptide in c

Froat mont i tRcAye] iptedB i fbfonira N o thidichdlBY: BE BETBURS Hoveption or
and 2-ni t r ophgreytnsetit Wianyeurologicahdisopdert ecti ng groups and nmet hods for their
renoval are 13 described in T WG eene, Protective Goups in Organic

Synt hesis, Wley I nt erscience, 1981. Suitable b| oprecursor groups which nay

be nmenti oned 1€ Hé(ﬁlt&é C

for exanple, sg‘ yCl ne {’lBg ne, %%egééjlsnte& pr o hgﬁnﬁgﬁdg(g}@& é E
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Resol ution of co tric ,centres

|
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Organi ¢ Chemi Sﬂrolge is3oftiparkidular interésk.| ey | nt er-sci ence;

1 For the above-mentioned uses the dosage administered.'will, of course, vary with the
compound employed, the mode of administration and the treatment desired. However,
in general, satisfactory results are obtained when the compounds are administered at a
daily dosage of from. about 0.1mg to about. 20mg per kg of animal body weight,
preferably given in divided doses 1 to 4.times a day or in sustained release form. For

1s man, the total daily-dose is in the range of from Smg to 1,400mg, more preferably from
10mg to 100mg, and unit dosage forms suitable for oral administration comprise from
2mg to 1,400mg of the compound admixed with a solid or liquid pharmaceutxcal carrier

~or diluent.

2 The compounds of formula I, and pharmaceutically acceptable derivatives thereof, may
be used in the form of appropriate pharmaceutical-formulations. Thus, accordingtoa -
further aspect of the invention, there is provided a pharmaceutical formulation
comprising a compound of formula I, as defined above but without proviso (3), or 2
pharmaceutically accepiable derivative thereof, in association with a pharmaceutically

2 acceptable adjuvant, diluent or carrier.

Examples of such adjuvants, diluents and carriers are:
for tablets and dragees; lactose, starch, talc or stearic acid;
for capsules; tartaric acid or lactose;
s for injectable solutions; water, alcohols, glycerin or vegetable oils;

for suppositories: natural or hardened oils or waxes.



1985. is The conp —and their pharmaceutically acceptable
derivatives, - are usefut—bectause they possess pharmacol ogical activity in
anjmals. In particular, the conpounds have useful neuroprotective
properties. .Wthout being Iiniﬁgd,by the foll owi ng expl anation, the
compounds are thought to possé&ss: NVDA bl ocking properties.

Neur odegeneration is known to be caused or &Zcelerated'by certain 20

excitatory amno gci,ds found naturally in the central, nervous syst S) .
Qutanate i s%@ﬂaﬂw : onmsHsable:far oFalche- R8s Falmmtrm% wfurgéwcgie%%
fast excitat o‘gax,gglr@g?ggzdﬁgegsj n the mammalian brain. Autamate is al so known

as a powerful pabl e of killing CNS neurons under certain
pat hol ogi ¢ condi ti ons whi ch acconpany stroke and cardiac arrest. It has
been shown that the. sensitivity,of cgentral, neyrons.to 25 hypoxi g and o
i scheni a can%@%ﬁ‘&é 6235, FOL sstﬁ@éimqqed%m%gam@\'ﬁbo&emg%eﬁ%@@m bound to
gl utamat e recgpidy AR Ghich i€ BBHBAAIR ¢ Qi n RAREE HTHRBP!AL
having activity at%cgéir‘é%leurong‘:ﬁelﬁgﬁlato y%%%ﬁgg recgptoru';l es. tﬁé
These recept areledse ggoperties afrthe edsimr t he anmi no aci ds which selectively
excite them kainate (KA), N-nmethyl-D aspartate (NVDA), quisqualate (QU S)
and 2-am no- 4- phosphonobutyrate- 30 (APB). G utamate is believed to be a
m xed agoni stwerpreiéresueh fofalatiend fo édtitaiep. td 50%and hiewé Fi'ﬁéﬁ!ﬂﬁﬁ?ttﬂ@s%by
Thus, agents which sel ectively block or” antagoni se the action of’ glutamate
at these recepeightofmeompeunshof fosmnia b or 8 pharmacewsicaliacseptabla derivative thereof.
hypoxi a or ischema. In particular, conpounds which bind to the NVDA
receptor sf%e _ B S R

The compounds of formula I, and pharmaceutically acceptable derivatives thereof have

the advantage that they aré less toxic,: more efficacious, are longer acting, have a

broader range of activity; are more. potent, produce fewer side effects, are more easily

absorbed or have other more useful pharmacological properties, than prior art
1s compounds in the therapeutic fields mentioned above: -

- The invention is illustrated by the following examples.

Example 1

» g-Methyl-a-phenyl-2-pyridineethanamine dihydrochloride

As s PRV g

a) a-Methyl-a-phenyl-2-pyridinepropanoic acid

A 2.5M hexane solution of butyl lithium (440m1) was added over 1 hour to an ice-cooled
solution of phenylacetic acid (70g, 0.51mol), hexamethyl-phosphoramide (91ml) and

s THF (tetrahydrofuran, 0.81). The reaction mixture was allowed to warm to room
temperature over 1.5 hours, then cooled back to 0°C. A solutibn of methyl iodide (33ml,
0.52mol) in THF (100mi) was added to the stirred reaction and after 15 minutes at 0°C,
then 1.5 hours at room temperature the reaction was cooled back to 0°C and butyl
lithium (220ml of a 2.5M hexane solution) was added dropwise. The reaction was

» stirred at 0°C for 10 minutes and room temperature for 0.5 hour. After cooling to 0°C,
~ a solution of picoly! chloride (0.61mol) in THF (100ml) was added over 0.5 hour. The
- ice bath was removed and the reaction was stirred overnight at room temperature. ‘The

reaction mixture was partitibned between water and ethyl acetate. The basic aqueous



14 and sel ectively btock—theaction of glutamate are useful in the

prevention and treagi:nent..of snedrodegenerati ve di seases. In addition, the

cqonmpounds of - formula I, and their pharmaceutically acceptable s
derivatives, denonst rat e anti c@nvul sant activity by their ability to
i nhi-bit naxi mal el ectroshock (VES) induced geizures in nice, certain
conpounds- i nhibit the onset of: convulsions ¥hd death induced by

d trat f NVDA t nds d
ot hypox 5 e ey B0 v 58 A REH el a0 were fitrecs
in an oxygen aRkeWith &Rkt bR 'EF!?:H toﬁv 's’%‘iﬁhhﬁ%id:%%? f %n:}ﬁ%’oﬁ@e aqueous

measur ed by assessing a.conpound ity to preveht
ext ensi on corffitratenwith fCthyl acetateand ccbnceytnanpa of fthmethyl acctateeldyda}affnrdednl crude

el ect roshock er raI or J nt adm ni sfrati a
to the proceuavgggof ﬁ d%‘f‘%'{??%g 3

et al, Ceye 15 din QJarterI y 1984 51, 293 and corrpar ed with the ,
st andar d agents dilantin and phenobarb| taI Certal n corrpounds of this
i nventi on mayb)possdN<Carbebenzox : Epthanamisie/i t y nay -be

conveniently asur, of ce : ou

Ces af ter (R R0 Kb fen R R ob FE35 ko st 55 s

conpound. Th Qhéﬂ difHenylphosphotil azﬁddr(ssm 4P W ERled! Ul’lﬁf fpitifeOlvhsRedityd X réflux,

envi ronment (96% ni trogen and” 4% oxy n&l is recorded. A statistical

conpari son i RNefhewasmaintained for 3 hours, en the reaction mixture was cooled to 90°C and
10 benzyl alcohol (88.5ml) was added dropwise. Refluxing was resumed -and maintained

overnight. Concentration of the reaction mixture afforded a dark oil. The oil was

subjected to vacuum distillation to remove excess-benzyl alcohol and give essentially
pure subtitle compound as an oil.

15 C) a-Methyl-a-phenyl-2-pyridineeth ine dihydrochlorid
A sample of the N'-carbobenzoxy compound (4.8g). prepared in step (b) was
hydrogenated in acetic acid (75ml) over 10% palladium-charcoal (900mg) at 3.4atm
(50psi) in a Parr apparatus gvemight.l The catalyst was filtered and the filtrate was
concentrated to dryness.in vacuo. ‘The residue was. chromatographed on silica gel and

2 eluted with ammoniated 5-10% CH,OH/CHCI, {1:19-1:9].. The amine fractions were
combined to give an oil (2.1g). The amine was converted to the hydrochloride salt by
treatment with hydrogen chloride in isopropanol (30ml) followed by addition of ethyl
acetate (Sml). The precipitated salt (2.9g) was filtered and dried at 75°C to give the title
compound, mp 192-196°C. |

Alternative prepara jon of

A 2.5M hexane solution of butyl lithium (264m1) was added during 1 hour to an ice-
cooled solution of a-methylphenylacetic acid (50g, 0.33mol), hexamethyl-phosphoramide
(60ml) and THF (0.41). The reaction mixture was stirred to room temperature for 0.5
30 hour, then cooled back to 0°C. After cooling to 0°C, a solution of picolyl chloride
(0.46mot) in THF (100mi) was added over 0.75 hour. The ice bath was removed and
the reaction was stirred overnight at room temperature. The reaction mixture was
partitioned between water (500ml) and ethyl acetate (500ml). The organic layers were



coi nci dent vehicle treated animals and the experimental group. The
dose-response and m-ni mum active dose (MAD) for conpounds are obtai ned.

Q her nodes 'of 25 adnministration can al so .be used. NVDA activity may be
nmeasured in-several ways: a) NVDA bl:ocki ng activity i's neasured by
assessing a conpound's abili t¥to protect ce from convul si ons i nduced by
I ntravenous adm ni stration of 150 ng/ kg of XMDA 30 according to the

procedures o et ..alaag ( tr res and E S

P PoCe toa BaTSxfReactid 20 NEUEC RBRE. (obigh, Wi b53 aTufonsblayel ere
235-246). G eummv‘d dfidReitftizBd at (%@ iwaH 3 ROl dﬂmberﬁe&ipitbteh&ehaﬁ&re filtered,
conpound by the oral or |ntraper| toneal routes and then given NVDA. Ani nal ’s

wer e obser veWaskad withather and dried 1g give Whertithoacidy(68gss of righting reflex
and appearance of tonic/clonic seizures. Aninmals are kept for.60 mn after
NMDA dosing and nortality was recorded. b) NVDA receptor ant agon-i st
activity is Exampled in vitro by assaying a conpounds ability to inhibit

bi ndi ng of the receptor antagonist 10, 11-dih dro S- nethyl

5H- di benzo[az nino- -methyl-d-phenyl,2-(2-pyridinyl)e ; 2 di -

I s descri bed by Foster and wong, Br. J. Phar macol 91 403- 409 (1987) C)
NMDA and gl yci ne receptor afflnlty may al so be tested in the [err] and
[err] binding)assahb Y-8 : ~. ‘ 8 , PNAS, 83,

A solution of chloroacetyl chloride (1.7g, 15mmol) in CHCl, (10m1) was added to an ice-
- 10 cooled solution of the title compound of Example 1 (3g, 14.2mmol) and triethylamine
(4.2ml) in CHCI; (70ml). After 2 hours, the reaction mixture was made basic with 15%
NaOH solution. The organic layer was separated, dried (MgSO,) and concentrated to

give -a residue which was chromatographed- on silica' gel and eluted with ethyl
acetate/hexane [1:1] to give 2.7g of the subtitle compound.

b)
‘The product of step (a) was combined with similarly'preparéd material to give a total
of 4.8g which was dissolved in ethanol (125ml) and charged to a Parr bomb and cooled
to 0°C. Liquid ammonia (excess) was added and the sealed bomb was heated to 80°C

2 for 24 hours. After cooling the’bomb:was unsealed and the solution was concentrated
to give a residue of 4.5g. The residue was chromatographed on silica gel and eluted
with ammoniated CH;OH/CHCI, [1:9]. The fractions containing purified product were

. combined and concentrated to give the desired base (3.2g). The base was converted to

the hydrochloride salt by treatment with hydrogen chloride in ethandl/isopropandl

- 25 solution. The solvents were evaporated and the residue was redissolved in methanol

(10ml). Ether was added to the methanol solution and the precipitated solids were
isolated to give the title compound (3.6g), mp 254-256°C.

Example 3
30 Resolution of a-methyl-a-phenyl-2-pyridineethanamine

A solution of the .title compound of Example 1 (34.7g, 0.164mol) in 95% ethanol
(170ml) was warmed to 60°C. (-)-Dibenzoyl-L-tartaric acid monohydrate (67.8g, 0.18mol)



7532, (1986) and—tson ef_alNeurosci Res Comm 2, 169, (1988). 10 An

i mportant factor T j i sef ul ness of conpounds for the treatnent
of -neurol ogi-cal disorders is an evaluation of their propensity to produce
neur ot oxi c ef fects. Conpounds may be eval uated in- acute neurol ogi cal

| frpai rment - assays essential l'y according ththe procedures of Coughenour et
al, Pharmac Bi ochem Behav, 1977, 6, 351. 15°The therapeutic index for a

conmpound nay, £ [ LRdi [ ) e |

car oy of o ek Gitsolfed B 940 et U RN o SR syl iRl G I huphl] “[fe Gt
si gni fi cancesclutiensatverd heatedhe reflukame temotosledtouroden téaperatmeswith \stibing.
evaluated for .theiy ahility, to ¢ u?, Si nk&ic t differences._ in .
synpt onat ol o@?eégé{%'ﬂa?@ﬁeépﬂtﬁ@%q ‘(a%WF gredto giye %Y’hltF\ﬁPﬁ‘? (28:58) dhersolide
Qbservat i ona*mw' gﬁﬂ% Qtl@f @* il Lt Al P L £ e
Assessi ng t he Behaviora d gjr?gl gﬁ?/’dgl 0 oglf ta teo gﬁtﬁhg %%‘@YH’WME‘“&%‘
Psychopharsra(d.5g)i 2A samipleap theosalt was 6énvertedr toathe hydrpchioride saly viacthe drase
neur onodul at orsiagé éarjta??%&g Wl_tg ggyr otm%{ upt ake. Undesi rabl eby
psychot oni nefqRyeRhpRR: me _ _lna'sé'é t (5 ; Fdound' s 25 ability to
I nhi bit dopam ne uptake. Inhibition of dopam ne uptake may be neasured

according to the nethod of Holtz et al, Mlecular Pharnecol, 10, 746
(1974) . ThusTheethanbliedfiltratesnfrometheatwe crystellization steps)weoe coheemdrated and the

provi ded a nethod, of. treatnent.of.a neu og{ cal. di sorder ' i ses
B i ot er | PSRRI A B oot U0RE S5 stmerBivaten NELORD (iRtRRY, 752
ef-f ecti ve anpathre ivas ex@aEed WitlY mcthylene ShloridSaréP tHe AidtiyAhecclldtdeMdyer Was
"proviso (3), or_ a pharmaceuticalI'y dcceptabl e derivative ‘thereof. Thére is
further provided (MgSOskandconcentratest togivs thedrase (20.58). sEhesbdser(20.5g) was treated
with (+)-dibenzoyl-D-tartaric acid (40g) in 95% ethanol (300ml) at 60°C. After cooling
to room temperature ether (600nil) was added. A solid precipitated-and was filtered
to give 41.5g of salt. The salt was recrystallized from 95% ethanol to give 27.5g of the
15 enantjomeric salt. A sample of the salt was converted to the «dihydrochloride salt,

[a]D='5_8.76° (c= 1.045, CH_;,OH).-

Example 4 -
a-(3-Methyl-2-thienyl)-2-pyridineethanamine dimaleate

a) _ -Trime ]Sl] -.e- yl-2-1] .h arboxa. .;ne .
The subtitle c'o_mpound' was - prepared by adding.a 1M . solution of lithium
bis(tﬁmethylsilylamide) (105ml) dropwise to an ice-cooled solution of 3-methyl-2-

 thiophene carboxaldehyde (11.7g, 0.93mol) in THF (100ml).

b) = a-(3-Methyl-2-thienyl)-2-pyridineethanamine dimaleate
A solution of 2-picoline (9ml) in THF (100ml) was cooled to -78°C and 1.6M butyl
lithium in hexane solution (58ml) was added. The solution was stirred to room
temperature for 30 minutes, recooled to -78°C and then the solution of the product of
30 step (a) was added dropwise. The reaction mixture was stirred overnight at room
temperature. Ether (100ml) was added droi)wise followed by IN HCI (100mi). The
aqueous layer was separated, basified with 50% NaOH solution and extracted with ethyl
- acetate. The ethyl acetate layer was separated, dried (MgSO,) and concentrated to give



above but WI t houWhar maceutical ly acceptabl e derivative
t hereof,. o1 € 1 ngredient in the manufacture of a nedi canent for
use in the prevention or treatnent of a neurol ogi cal disorder. Specific
neur ol ogi cal disorders that nmy-be nentioned include. stroke, cerebral s

i schaemi a, cerebral palsy, hypoglycaeni a, eﬂgl epsy, Al zhei ner's di sease,
Huntington's chorea, QA ivo-ponto-cerebellar®atrophy, perinatal asphyxia,
Par ki nson' s ot I <\ 1 h - RACE
abuse, for e%ésﬁs(%sg?cg?‘l%c@g’rag ocal ﬁebﬂgﬁg%éaﬁsg*%%ﬁ%#c@ﬁ el th
i nterest. loaﬁmoniated SHOH/GHCL {19l The purified fractigns wers combined do givelan, oil.

oo o 1 o AR i B ond Pl o o et ABr

obt ai ned vherkddlife SRBYINd solpaipipiat Hiidh %saﬁﬁ'@x‘ehyaﬁﬁ’m & gfveCifle title

about O 1ng t ani mal body weight, preferably given
in divided sdosomspauricb(478)i mpsl%l-MCor in sustained release form For is
man, the total daily dose is in the range of frombng to 1,400ny, nore
preferably from 10ng to 100ng, and unit dosage forns suitable for oral

adm ni strati. rgse from2ng to 1,400ng of the conpound admi xed with a
solid or |iqurd pnhar maceut | cal carri er or di'l uent. 20 The corrpounds of
fornula |, ansAminomMdé yl;2-thienyl)2(2-py¥i Aceta ate

10 By following essentially the same procedure as described in Example 2 above, but
substituting a-(3-methyl-2-thienyl)-2-pyridineethanamine (as prepared in Example 4) for
a-methyl-a-phenyl-2-pyridineethanamine, the corresponding free base of the title

compound was obtained as an oil. The base (1.4g) was then treated with excess fumaric
acid in ethanol (40ml). Ether (75mi) and hexane (10ml) were:added and a white solid

15 (1.7g) was isolated. The solid was recrystallized from ethanol/ether to give the title
compound (1.4g); mp 174-177°C.- ' '

Acetic anhydride (2.1ml) was added to a solution of a-(3-methyl-2-thienyl)-2-
pyridineethanamine (from Example 4, 3.1g) in pyridine (20m). After 3 days the mixture
“was diluted with water and extracted with: ethyl acetate. The ethyl acetate ]ayer was

2 dned (MgSO,) and concentrated to give the subtitle acetyl derivative.

b)
The product of step (a) (3.1g) was dissolved in THF (30ml) and cooled to (°C. Borane-
THF (1M, 59.4ml) was added and the reaction mixture was stirred overnight. The
‘% reaction mixture was decomposed with 20mi of 4N HCl at 0°C. The acidic mixture was
basified with 50% NaOH solution at 0°C and the resulting mixture was extracted with
ethyl acetate. Concentration of the ethyl acetate layer afforded a residue which was
purified by chromatography on silica gel and elution with ethyl acetate/hexane [1:1]




be used in the formof appropriate—pharnmaceutical --fornul ations. Thus,

according to.a further aspect of the invention, there is provided a
pharmaceutical fornulation conpr|5|ng a conpound of formula I, as defined
above but w thout proviso (3);:or a pharmaceutically acceptable derivative
thereof, in association with a pharmaceutically 25 acceptabl e adjuvant,

di luent or carrier. Exanples of such adjuv@its, diluents and carriers are:

222)35?22?“ awpé%i’«ees e SRLOMRRTY (1 iﬁeﬁa%ixé%éé&a%ﬁ'@%swfe%mbmw.
al cohol s, Eh@ﬁe!%%?é??hﬁoﬁﬂééo nd 4RRES0 PI)° ST Bsk Fhs Blmverted to

har dened 0|Is I waxes romul atrons-in a
i . e. oesophahedumadatersalttwith ftnnammad:ldc(eg) nbd:thhnol ((59mi)1| lewrr(dOﬂn@gﬂm’shexane

s bound 1 o (SHi oG SERER Angabe ST st OIS pile ARy H68 SO, P 155

di ffusion ;pafyseer to nodify-the rel ease properties of the resin. W prefer
such forrrul ations to contain up to 50% and nore preferably up to 25% by
wei ght of a conpound of formula |, or a pharmaceutically acceptable

| der'| vative tﬁglgolfe.,’ 10

| -Allyl-a-phenyl-2-pyridineethanamine diliydrochloride

1 a-Phenyl-2-pyridineethanaminé (1.5g), potassium-carbonate (1.15g) and allyl bromide
(0.74g) were added to acetonitrile (25ml) and tlie reaction mixture was heated at reflux
for3 hoﬁrs. The cooled reacﬁon mixture was poured into a mixture of water and ethyl
acetate. The ethyl acetate layer was separated, dried (MgSO,) and concentrated. The
residue was chromatographed .on silica gel and eluted with CH,OH/CHCI, [1:9]. The

15 product-containing fractions were combined and concentrated and the amine obtained
was converted to the hydrochloride by treatment with hydrogen chloride in ethyl acetate.
The precipitated solids were recrystallized from methanol/ether to give the title
compound (0.06g), mp 159-161°C. '

» Example 8 2 : |
" 2-Phenyl-2-(2-pyridinylmethv)piperidine dihydrochloride

~ A 2.5M hexane solution of butyl lithium (180ml) was added to an ice-cooled solution of

2 phenylacetic acid (20g), hexamethylphosphoramide (25.6ml) and tetrahydrofuran

. (260ml). The reaction mixture was stifred to room temperature, then cooled back to

~ 0°C. A solution of 2-(3-chloropropyl)-1,3—dioxblane in THF (20ml) was added dropwise

and the mixture was stirred to room temperature overnight. The reaction was cooled

back down to 0°C then butyl lithium (60ml of a 2.5 M hexane solution) was added

% dropwise followed by picolyl chloride (0.147mol) in THF (40ml). The ice-bath was
removed and the reaction was stirred at room temperature for 3 days. The reaction -

mixture was quenched with half-saturated aqueous NH,Cl. Ethyl acetate and

chloroform were added to dissdlve the solids. The aqueous layer was neutralized with



The conpounds offermia—t——att—phar maceutically acceptabl e derivatives
t her eof .have, the advantage that they are less toxic, nore efficacious, are

| onger acting, have a broader range of activity, are nore potent, produce
fewer side effects, are nore easily absorbed or have other nore useful
phar macol ogi cal properties, than prior art 15 conpounds in the therapeutic
fields mentioned above; The ifivention is il2ustrated by the foll ow ng

EETL'P! on of i B Y s cmetedomits sirodorsi Bhe comtist Orgiie Hyses o8 dred
(o1t ) “and 2B BT BE, QRSEAGated 8 uife 21 SBlid Wik GAF Walhed YRRPEREE B Bfve, e,

to warmto resubtitieecqmpound @&1g) 1.5 hours, then cooled back to [err]. A.
solution of methyl iodide (33ml, 0.52npl) in THF (100M ) was added to the
~stirred reaction and after 15 minutes at [err] then 1.5 hours at room

terrperaturﬁ bye rep
of a 2.5M hexane sO

at [err] forThe aadmf stepa(@)l ( ;rtmcihﬂammm (L. 2ml) mdsdiphanylphm;mor;dcazidmemo

err a sol cal 61lnol ). 1 n, TH d
E)ver] 0.5 houalss%ﬁ%‘? g’%&?ﬁ“eﬁﬁsd“ﬂé{?&/@égmtq‘*ét refx F‘Un&h“%'t Yﬁ?‘@aﬂda’e"d’d
overni ght at t QiR ﬁbﬁe anft rggmﬁdé ehi¥fape Rddd ﬁféﬁdobéﬁnygﬁ '
wat er and et 83034?151 et at gﬁ&dl'dﬁrqugy c ;queotggn ' r Fe rtf

oncentration of thereaction . mixture-afforded a dark oil which was purified by

1 chromatography on silica gel and elution with ethyl acetate/hexanes [1 9-1: 1] to give the

subtitle compound (25g)

| c) -carbobe -g-phenyl-a-(4-oxobutyl)-2-pyridineethanamine
The amine of step (b) (25g) was dissolved in 1N HCl (300ml) and stirred at room
1s temperature overnight to hydrolyze the acetal group. The solution was neutralized with
NaHCO, and the amine. was: extracted: into: chleroform. Concentration of the
chloroform afforded the subtitle compound (27g) as a yellow solid.

d) 2-Phe . . .

» The aldehyde-amine of step (c) (27g) was dissolved in glacial acetic acid (500ml) and
10% Pd-C catalyst (6.0g) was added. The reaction mixture was hydrogenated in a Parr
apparatus at 2.7-3.4atm~ (40-50psi) overnight. The catalyst was filtered and the filtrate

* was concentrated to dryness. The residue was purified by chromatography on silica gel
 and elution with CH,OH:CHCl, [1:19). Purified amine product (5.2g) was obtained and

2 converted to the dihydrochloride salt by reaction with hydrogen chloride in
isopropanol/ether. The salt was recrystalhzed from isopropanol/ether to give a solid

(1.2g) which was then freeze-dried from an aqueous solution to give the title compound
as a hydrate containing 6.4% H,0, mp 193-196°C. |

30 Example 9
a-Phenyl-2-pyridineethanamine 1-oxide

a)  2+{2-Oxo-2-phenylethyl)-pyridine N-oxide



18 Iayer was neutrallzed at
were filtered, was

] 3N HC1 and the precipitated solids
th et her: sand dried to give the subtitle acid (52g).
Extraction of the aqueous i ﬁfaté with ethyl acetate and concentration of
the ethyl acetate |ayer:afforded a crude residue. The residue was
triturated with ether to give an addltlonab 259 of product. S b) [err]
The acid (579) fron1step (a) was dlssolved ?n tol uene (1.51) and

EI'LIeetmhilt 3Te%\;\/asﬂﬁleat ed t E@{e}ﬁj SB*MH& ﬁ{_bg] e&gﬁéﬂg hours ghen

the reacti orsuspensioneofisadium hydldde (8. deofﬁo%mil diﬁpdrﬁog)/kmﬁinedm beﬂi’(&té(ﬂ 94mbs

Concent 1 at | GTOBPODHE Foh eResne IOIRD- s, SRARIAMERYCIEs (was TFeiiuspe qpsenight.
bj d

cssenti al |y YRy ﬁn? 2“*‘%, %"“%% £6 e G ffﬁﬁﬁwgzﬁ‘h"@#& 39%*@1“559%

glgydzg;:hlzg d?:) en yerwhss . (7 T r 10% Iadl harc aI

(900mg) at - JBSRE TR ESG0EY Wit ﬂ&%mm&ﬁ e e ﬂqrm%ﬁ%e wétorsmﬁc

filtered anq é}wekéah gqaa a{tﬁé{ea@o%&gﬁs.uwue/ﬁ%ﬂgagaesgg%&f(vgu]

was chromat ographed on si'lica 20 elute anmoni at e
[1:19-1:9]. mpd46+k48%C.f r acti'ons .were- conbihed to give an oil (2.1g). The
am ne was converted to the hydrochloride salt by :

0 b)  g-Phenyl-2-pyridineethandmine 1-oxide

The ketone (10.72g, 0.05mol) prepared in step (a) above was combined with ammonium
acetate (38.73g, 0.5Smol), sodium cyanoborohydride (2.22g, 0.035mol) and absolute
methanol (200ml) and stirred at room temperaturé for -3 days:* The mixture was
acidified to pH 1 with concentrated HCI,-then the methanol was evaporated. The
15 residue was partitioned between water and chloroform and the aqueous layer was -
separated and basified with solid KOH. The precipitate was extracted into chloroform
and the chloroform layer was dried (MgSO4)'.' Concentration of the solvent afforded the |
_amine as a syrup (3.3g). The aminé wiis eotiverted to. the hydrochloride by dissolving
in ethyl acetate and adding a saturated solution of hydrogen chloride in isopropanol until
-2 acidic. The precipitated solid was filtered and recrystallized from ethanol/ether to give
the tltle compound as a white solid: (2 54g), mp 202-267°C (dec)

. Example 10 _
a-(4] dr phe I)-2-pyridineethanamine dihydrochloride

a) a-{(4-benzyl henyl]-2-pyridineethanamine
4-(Benzyloxy)benzaldehyde (5g, 0.023mol) and lithium bis(trimethylsily)amide (27ml of
a 1M solution in THF, 0.027mol) were mixed and stirred at 0°C for 15 minutes, then for

1 hour at room temperature to form an imine in solution.

2-Picoline (2.3ml, 0.023mol) was dissolved in THF (40ml) and cooled to -78°C. n-Butyl
lithium (9.2ml of a 2.5M hexane solution) was added and the mixture was stirred to
room temperature for 30 minutes then cooled back to -78°C. The imine solution



tfeatnment with hydrogen chloride Ln_isopropanol (30m) followed by addition
of ethyl. acetate (5nt). The preCIpitated salt (2.99) was filtered and dried
at. 75C to give the title conpound; np [err]. 2S Alternative preparation of
[err] acid A 2.5M hexane sol:utigion: of ‘butyl lithium (264n) was added during
1 hour to an ice- cool ed sol ution of a-net phenyl acetic acid (50g,

0. 33npl ), hexanet hyl - phosphoram de (60m) THF (0.41). The reaction

Lo [orr] ar PebbAred dtiye R RAGRF uRbrstife, R0, D respieR inesrpes SEe8d A8 ¥obm
in THE (1 00mt¢mperatactds@raiyRe, Bthébwasddded, then IN HE! Way\@ddedruiitil tRe AiittufdWas

reaction was stirred overni ght at room ten@er ature. The reaction m xture

was partitiofeidisdhenthe seaction weostinred forSGminytes,c Ehe layerssgenel sepammated and the

e basi o aqadutEustayer 4ok BRIC T DAGE EByhekg S ik 3 thp et B s onge
and the prec rbasfcamplsmlNabmmnmdm Imaﬂ:edwrdyeﬂwas éhrmm«ntﬂrudhﬁ hbéiﬁtééhd
give the title acid (63g). s _Exanp

2- Ami no- N[ | Ih%ﬁmratfdmtswpm zvqgﬂmsi @Ve5@and concentatedeto give a syrup. The
di-hydrochl or isgigis™vas putifibd by chromatography ‘on- silica- ge}:and-elution with CH,OH/CHC, .
' [1:99-1:19] to give the subtitle compound as a pale yellow syrup (4.5g).

v b)
The amine of step (a) (2.30g) was dissolved in 95% etlianol (80mI) and hydrogenated
over 10% Pd-C (0.50g) at 3.4atm (50psi) in a Parr.apparatus overnight. The reaction
mixture was mixed with additional 10% Pd-C (0.50g) and hydrogenated for a further 5
hours. The catalyst was filtered and the filtrate was made acidic with saturated

15 hydrogen chloride/ethanol sblutienar Concentration of the-solvent and addition of ether

afforded a precipitate on cooling the solution to 0°C overnight. The precipitated solid
was isolated and recrystallized from 95% ethanol/ether to give the title compound as the
dihydrochloride salt (1.8g), mp 297-305°C (dec).

A 235 M solution of n-butyl lithium in hexane (22ml, 0.055mol) was added dropwxse to
a solution of 1,2-d1methyhm1dazole (4.80g, 0.05mol) in THF (200ml) at 0°C. The
solution was stirred for 2 hours .before' it was added to a solution of N-

= (trimethylsilyl)benzaldimine, prepared by adding 52ml of a 1.0M solution of lithium
bis(trimethylsilyl)amide to a solution of benzaldehyde (5.31g, 0.05mol) in THF (25ml)
at 0°C and stirring for 30 minutes. The reaction mixture was stirred overnight at room
temperature. Water was added and the organic layer was separated, The organic layer
was washed with 400ml 1N HCl and the acid layer was basified to pH 10 and then
30 extracted with ether (400ml), followed by methylene chloride (200ml). The organic
extracts were combined, dried (MgSO,) and concentrated to give an oil (7.0g) which was
purified by chromatography on silica gel and elution with ammoniated CH,OH/CHCl,
[1:19] to give the amine (6.5g). The amine was converted to the dihyd_rochloride salt



A solution of chlaroacetyl chloride (1.7g, 15mml) in CHC13 (1 Onl) was
added to an .ice- 10 cool ed 'solution-of the title conpound of Exanple 1 (3g,
14.:2mmol ) - ahd tri et hylani ne. (4 2ml:) in CHC13 (70m ). After 2 hours, the
reaction m xture was nade: bas;c Wit h 15% NaCH sol ution. The organic | ayer
was- separ ated, dried [err] and+ ‘concent r at eggt 0 give a residue which was
chr onmat ographed on silica gel and eluted Wwth ethyl acetate/hexane [1:1]

to give 2. 7gyith l#ﬁﬁ) geH hidride iPEBPRYAnol. S Ether wa§ ‘iﬂﬂld ?&mﬁ 4 solid salt

di hydr ochl ori de e product of. ste a was conbi ned w t

prepar ed ratwhich/wasregiystallized drem thanalH{(66ml)asd ¢ﬂmc(£l5@m1)m gavmhmmle
(125m ) and % to OC Liquid ammoni a (excess)
was added an%‘gﬁgl 5510%30‘5‘@@0?\@%3‘?88 é'rr] 20 for 24 hours. After
cooling the bonb was unseal ed and the sol ution was concentrated.to..give a
resi due of 4.5g. The residue was chromat ographed on silica gel and eluted
wi th ammorsi dExamplerk2 [1: 9]. -Fhe fractions cont. ai-ni ng- purlfled product were

‘conbi ned anch / . The base was
converted toO

pIoride . chioride in

et hanol /i sopropanol 25 sol utlon The sol vents .ner e evaporat ed and the
resi due was redissolved in, methanol (10M). Ether was added to the nethanol
sol uti on andBY Hellgwiagigssamtially the|same prqeeduess) 2 descrivediindxamplei§ pbove and

of the i ¢ & phiRe ot plet P rrds BRI (4 brSbelih Bl 1 47
10 (3-methyl-2-tluepyl)-Z-pyndmeethanamme the title compound was obtained, mp 200-
203°C.

By following essentially: the same procedures. as.described in Examplé. 7 .above and
| substituting a-methyl-a-phenyl-2-pyridineethanamine (as prepared in Example 1) and
2-iodopropane for a-phenyl-2-pyridineethanamine and allyl' bromide respectively the free |
base of the title compound was obtained. The base was converted to the dimaleate salt
» by treatment: . with - malei¢.:acid:.{2:}; .equivalents): ;' in- -ethyl..acetate/ether and
- recrystallization from ethyl acetate afforded the title compbund, mp 109-111°C.

Example 14 . o .
N,a-Dimethxl-@p_hem]-z-mg'dineethanamine dihy drochloride

a) -Formyl-a-methyl-a-phenyl-2-pyridineethanamine
Formic acid (98%, 1.78ml) was added dropwise-to acetic anhydride (3.47ml) at 0°C.
The resulting mixture was heated at 55°C for 2 hours then recooled to Q"C and diluted
with THF (5ml). A solution of a-methyl-a-phenyl-2-pyridineethanamine (as prepared in
3 Example 1, 3g) in THF (10ml) was added dropwise and the reaction was stirred at 0°C
 for 30 minutes. The volatiles were removed by vacuum distillation to give the subtitle

compound as a syrup (5g).



(170m ) was warnmed to _[err]. (-)=Di benzoyl -L-tartaric acid nonohydrate
(67.8g, .0.18nol) 20. was . di SSOl.V: 5% et hanol (170nl) at [err] and
added to the am ne. The camnbj:ped _sol utions were heated to reflux and then
cooled to roomterrperature Wi, stitring. After 3 days the precipitated
solids were filtered to gi've?®s white solid 8.69). The solid was
recrystallized from 95% et hanol (220n1) to4ive the di benzoyl -L-tartaric
acid salt s 9 SON.aDi ;

hydr ochl ori d sal t

ethanolic fi Theayap frbmmtélhga)tawvemuﬁsblvédﬁn MSM)uﬂdﬁdd@fﬁ:mr@aem
and the residual_salts were treated with water, (200m )" and concentrated

[err] (100m BHsFEE1¢omplex gt O°Grandothe, rraction pikthreyasstisred tonraom demparateree
nmet hyl ene ch r i e
(50, Loy " he oSt J4Elodtiand BB 3 Vi RARE RS U £ Pl eldiCpigine
(fgg) |( gogﬁ/candhan&hd g was 0ominued! at] o tetﬂ?emtumowt 1 d t.oTh?Qeadtmmd t fxtirerveas
et her s.a reci pi ed an ered tao_give
41.5g of sal Laﬂ @asﬁ‘l%?wwéﬁ%éfg@iapwge ¢7 xirasiod B ;sﬁﬁfl apefatg. tzt?r@gm
of the is en Flsﬁé V& at
di_hydg ochl or% salt, eﬁ err + %éﬁ@é@%&%%&éﬂ&m&@%?&eﬁﬁﬁgtﬁkgl ea%e asa
- syrup (1. 7g) The amine was purified further by chromatography on silica gel and
elution with CH,OH/CHCI, [0:1-1:9] to give the base (900mg). The base was converted
10 to the hydrochloride salt by treatment with hydrogen chloride in isopropanol. Ether was
added to precipitate the tjtle compound (800mg), mp 190-194°C.

Example 15 -
a-Phenyl-2-(2-pyrazine)ethanamine maleate

1 |
a) i Dearboxaldimine:: ~ o e
To an ice-caoled solutlon of benzaldehyde (4.2g, 0. 039mol) in THF (150ml) was added
dropwise 40ml of a IM solution of lithium: ‘bis(trimethylsilyl)amide in THF. The
resulting mixture was stirred at 0°C for 15 minutes, then for 1 hour at room temperature -

» to form the subtitle-compound in solutiom - . :

' b) g-Phe_nyl-Z—(Z-pganne]emanannr_le maleate
To the imine solution obtained above at 0°C was added in one portion 2-methylpyrazine
(3.7g, 0.039mol) followed by dropwise addition of a 1M solution of lithium
25 bis(trimethylsilyl)amide in THF until the mixture darkened (approximately 3ml). The
reaction mixture was stirred overnight at room temperature, cooled to 0°C, diluted with
100ml of ether, and treated with dropwise addition of IN HCI until pH 1-2 was
maintained. The aqueous layer was separated, made basic with 20% NaOH solutio_n,
and extracted with chloroform (3x). The chloroform extracts were washed with water,
2 brine, dried and concentrated to give an oil (6.1g). The oil was purified- by
chromatography on silica gel eluting with ammoniated CH;OH/CHCI?, [1:19], taken up
in ethanol and treated with maleic acid (1.1 equivalents). The resulting white solid was
collected by filtration and dried to give the title compound (2.5g), mp 155-157°C.



20 a) N-(Tri rret/hysLL_)L)%ﬁrﬁ'éTﬁﬂT/- i ophene carboxal di mine The subtitle

conpound was. prepared b a-1M' solution of lithium
bLs(trlmathyIsHyIa e) (105n1) dropwi se to an ice-cool ed sol ution -of
3- et hyl - 2- t hi ophene car box-.li"’ehyde (11.7g, 0.93nmol) in THF (100m ). 25 b)

[er¢] di mal eate A solution of*2-picoline (Yg) in THF (100m ) was cooled to
-78C and 1.6M butyl lithiumin hexane sol ut4bn (58m ) was added. The

sol ution vvasiti rr;ejito room t enperature for 30 mnutes, recooled to [err]
and then the oft of the product of 30 step (a) was added dropwi se. The

reacti on m XigJPRe milineRiiandhiinédmdlesse t enperature. Ether (100m)

was added dropw se %oi i owed Dby %N HCI ZIUUFﬁ ). The aqueous | ayer was

separated, basified with 50% NaOH sol ution and éxtracted wi th ethyl

acetate. The gt t se an

concent  at ed Botcliopdfd 8Bl He {iie 3FRPLAE4s (dcionsh Bpdiie 43 sbque and

FOLLOAB: 15 subshitGengdsnéthglpytiftidive ot 2-mhéthylpyrazine the title. compound was obtained
as a white solid (1.6g), mp 133-136°C.

Example 17 |
a-Phenyl-2-(3-pyridazine)ethanamine maleate

10 . . . .
By following essentially the same procedure as described in Example 15 above and
substituting 3-methylpyr1dazme for 2-methy1pyrazme the title compound was obtained
as a white solid (2.2g), mp 142-144°C. - : e :

15 Example 18 . __ D i
a-Phenyl-2-[2-(3-meth nelethanamine maleate

By folloviring essentially the same procedure as described in Example 15 above and
substituting 2-methoxy-3-methylpyrazine for 2-methylpyrazme the title compound was
» obtained as a white solid (1 4g), mp 113-116°C. - ' : -

Example 19 - : :
a-Phenyl-2-[2-(3-chloro)pyrazinelethanamine hydrochloride

2s By following essenfially the same procedure as described in Example 15 above and
| substituting 2—chloro-3-methylpyrazine for 2-methylpyrazine, the free base of the title
compound was obtained as an oil. The base (2.7g) was treated with an excess of
isopropanol/HCl in isopropanol. The tan solid was collected by filtration and
recrystallized from isopropanol/ethyl acetate to give the title compound as an off-white
s solid (1.7g), mp 196-198°C. |

Example 20
(2-furanxl)-2-u idineethanamine dihydrochloride



wherein A represenm . O Qrepresents 2-pyrazinyl having

substituents.[err] - represents Hor [err] alkyl; [err] re[resents H,
[err] alkenyl, [érr] al kyny], err] cycloal kyl or [err] in addition, [err]
t aken t oget her may form.a:. [erI"{ . al kyl.ene chain; R3 represents H, [err]

al kyl, C34 alkenyl or [err] alkynyl; [err] 29 ndependent ly represent H,

[err] al koxy, [err] alkyl, halogen, trifluoromethyl or NRBR9; [err]

i ndfelpendent I % Ir i bsddgtxﬁlljr t[llékflsalheaﬂ:ﬂdgwure[ %sck\leh;Ist Hezdl[ in m:gﬁwmdadbove and
trifluoronethy erri roxya am di no or. [err I'n addition,
[err] may i nSebstiteting @%@ﬂd@gﬂﬁ}/%mmﬂ@b@i‘mmm o the free base of

| ndependent I e&e@o I a
derivatives ée?g(%f dﬁ'doﬁa; Sﬁ{a})%é#d%shnc al mg%ﬂé@%%h&%& t\i/(%e%g%mh Shckss
represents Cisefrbpdhol/HClAn isoppopan l.aI'thbEmtﬁtb solidovasicollécted by filtratioh and dried
wherein [err res e npound as clainmed in any
one of thes }%Gﬁfgtﬁﬁ ea?% M(‘QIQ- P’ﬂ’r?}s 3@5’ ferr] each represent H 5.

A conpound as clainmed in claim1, which is

a- Phenyl - 2- (2- pyrazi ne) et hanam ne, [err]

Example 21

a-Phenyl-2-[2-(6-chloro)pyridine]lethanamine hydrochloride

10 By followfng essentially the -same procedure as described in Example 4 above- and
substituting benzaldehyde and 6-chloro-2-picoline for 3-methyl-2-thiophene
carboxaldehyde and 2-picoline respectively the free base of the title compound was
obtained as an oil.- The base..(5.2g) was:treated: with. an: excess of ethanol/HCI in

ethanol. The white solid was collected by filtration and dried to give the title
1s compound (1.3g), mp 209-212°C. .

Example 22 : : T o
N-Ethyl-1-phenyl-2-(3-pyridazine)ethanamine hydrochloride

2 Toa Parr bottle charged with platinum oxide (120mg) was added a solution of a-phenyl-

- 2-(3-pyridazine)ethanamine (as prepared.in. Example 17, 4.1g, 0.02mol) in 120ml of

ethanol followed by 1.73mi (0.031mol) of acetaldehyde under nitrogen. The mixture was

~ subjected to hydrogenation at 2.7atm.(40psi) of hydrogen for 15 minutes, filtered

through celite, and the filtrate concentrated to give a dark oil (5.2g). The oil was

s purified by chromatography on silica gel eluting with ammoniated CH;OH/CHCI, [1:19-

| 1:9] gradient, dissolved in absolute ethanol (20m1), and made acidic by adding

ethanol/HCL. The resulting off-white solid was collected by filtration and dried to give
the title compound (1.1g), mp 163-164°C.

30 Example 23 _
N-Ethyl-1.phenyl-2-(4-pyrimidine)ethanamine hydrochloride



[err] N-Methyl-1 -phe =pyr azi 'ne) et hanami ne, or a pharmaceutically
accept abl e deri vat—rve—e#——any—m%e—t-—her eof . 6. A phar maceuti cal

formul ati on ‘conprising a conmpound of  forrmula I, as defined in any one of
claims 1 to 5, or a pharmaceutically acceptable derivative thereof, in
asseciation with a pharmaceuti.cally accept e adjuvant, diluent or :
carrier. 7. The use of a corrpound of forrula |, as defined in any one of .
clains'1 to : I Is. or : -
active ingr e%yeﬁ{uom@%"&ﬁﬁ%a ure @éﬁlﬂ' |%aérr€gn ?%#“335’53 n%@iﬁ?eat?o_% and
preventi on osubsttatingt d-phenybﬂe(@wmhxdim()edm:laﬁme fdre lmgmzi(&g

to claim7 wherein the neurol cal er | ecte fromthe ro
consi sting o agRe)e ﬂ&”é}aﬁﬂ‘% E@Ra gm@%% ‘?" CompowRd, Hggmed

..

epi | epsy, Al zhegi e S0 gon' s chor ea, O I'vo- pont.o-cerebel | ar
atrophy, perinata asplﬁcl szEﬁnson S di sease, anoxia and neuronal
damage asseociated with substance abuse. 9. A nethod of treatnent of a

neur ol ogi cal ﬁ| sordcir! whi ch conprises adm nistering to a patient in need
of such trea her apeutical ly -effecti ve anount of a compound of

formila I, aﬁN—E@ﬁ%ﬂF@é%l-QE_m ﬂ%ﬁé}eﬁ%ﬂn@ %_&ﬂro'iahl(ﬁ‘id@ phar maceutical l'y
accept abl e derrvatrve er eor . : 0d according to claim?9
wherei n the neurol- ogi cal disorder is selected fromthe group consisting of
stroke, cerely a}o ha%@e%tlaﬁ Iihecbr A ame pa}océ/durgyiasoges\éc'geén in'Example 22 above and
10 substituting a-phenyl-Z-(Z-pyrazme)ethanamme (as prepared in Example 15) for a-
phenyl-2-(3-pyridazine)ethanamine, the title compound was obtained as a white solid
(1.2g), mp 205-206°C.

Examp_ le 25 : :
15 N-Isopropxl-l-nhelixl-z-(2-mgzine)ethanamine fumarate

By following essentially the same proceduré as described in Example 22 above and
substituting a—phenyl-z-(z-pyrazme)ethanamme (as prepared in Example 15) and
acetone for a-phenyl-2-(3-pyridazine)ethanamine and acetaldehyde respectively, and
2 treating the purified free base with fumaric acid (1.2 equivalents) in ethanol/ethyl
acetate the title compound was obtained as a white solid (2.3g), mp 169-170°C.

- Example 26
N-Methyl-1-phenyl-2-(2-pyrazine)ethanamine dihydrochloride

To a stirred mixture of e-phenyl-2-(2-pyrazine)ethanamine (as prepared in Example 15,
3.9g, 0.02mol), and NaOH (1.0g, 0.024mol) in a solvent mixture of 2ml of water and 8ml
of t-butanol was added 'dropwise a solution of t-butyloxycarbonyl anhydride (5.9g,
0.027mol) in 2ml of water and 7ml of t-butanol. The reaction mixture was stirred at
3 room temperature for 15 minutes, during which time a white solid had precipitated. An
additional 8ml of t-butanol was added, the mixture coaled to 0°C and 1N sulphuric acid
was added until pH 1-2 was obtained. The mixture was extracted with chloroform (3x),

the organics combined, washed with brine, and dried. The resulting crude off-white solid



épi | epsy, Al zheim. ngton's chorea, Qivo-ponto-cerebellar
atrophy; peri nat a—asphyxia, Parki nson's di sease, anoxi a and neur onal

damage associ ated with substance abuse. 11. A process for the preparation
of a compound of fornula I, as defined in any one of clains 1 to 5, or a
phar maceutically acceptable derivative th of , which conprises: (a)
preparing a conpound of formula | in which Jerr] each represent hydrogen,

by reacting g 3 : I o, .
W Terry "0 @AY e 3RANCE ik QiR (Bfiedied by Mitation pnd drieio, giye purified prodyct
fornul a |11 ,as[@white\splid €508g).err] and A are as defined in claim1, in the

“presence of a base; (b) preparing a conpound of formula | in which [err]
represent hydrogen, by reacting the corresponding azide of formula IV,

Lg;g% i_ioz ‘gﬂh‘ﬁ?taﬁbﬁgfbbbie@ﬂﬂuﬁoﬂr& the vdﬁfté_ 36K i(B.gC 0201al) _auadiaaoﬁémdnesuml,
s 0.016mol) in 50ml of THF was added in portions sodium hydride (0.64g, 0.016mol, 60%
dispersion in oil). The resulting mixture was allowed to warm to room temperature,
stirred for 2 days, and partitioned between water and chloroform. The aqueous layer
was extracted with CHCl, (2x), the organics combined, washed with water, brine, and
dried. The resulting dark oil (4.5g) was purified by chromatography on silica gel élnting
10 with ammoniated 0-3% CH,OH/CHCI, to give purified product as a yellow oil (2.5g).

To a solution of the oil (1.9g, 6mmol) in 20ml of CH,OH' was added 1.3ml of

concentrated aqueous HC], and the resiilting mixture: heated at reflux temperature for

1 hour. The mixture was concentrated to dryness to give a dark oil (2.4¢g) which on

1s standing in a solvent mixture of ethanol and ethyl acetate gave a pale yellow solid (1.3g).

Recrystallization of the solid from hot ethanol gave the title compound as an off-white
 solid (1.0g), mp 157-159°C. '

Example 27 |
2 a-Phenyl-2-[2.(6-hvd 1 idi ine hvdrochloride

a)  g-Phenyl-2-[2-(6-methyl)pyridine N-oxide]ethanamine |
By followiﬁg essentially the same procedure as described in Example 15 above and
- substituting 2,6-lutidine N-oxide (2.5 equivalents) for 2-methylpyrazine the subtitle
= compound was obtained as a syrup after chromatogi'aphy on silica gel.

b) -trifluoroacetyl-a-Phenyl-2-[2-(6- ; et idine]ethanamine
To an ice-cooled solution of the product of step (a) (5.3g, 0.023mol) in DMF
" (dimethylformamide, 50ml) was added dropwise with stirring 40ml of trifluoroacetic
% anhydride (0.28mol). The resulting mixture was allowed to warm to room temperature
and stir for 2 days. The residue obtained after concentrating to near dryness was
partitioned between ether and watér, the aqizeous layer separated and extracted with
ether (3x). The organic extracts Qrére combined, dried, and the resulting crude dark ol



(6) preparing-a conpound of formula | in which [err] represents H and

[err] represents [err] alkyl, by reduction of a correspondi ng conpound of
formula IVa, R 4 [err] wher ei n [err] represents [err] al kanoyl and Q [err]

and A are as defined in claim1; (d) =~ preparing a conpound of fornula I
in which one or both of [err] represents nethyl, by reacting the
correspondi ng conpound of formula | in whi one or both of [err] is

hydr ogen wit 0 C P 0
Formarat " o iy PSS By Reddabieof Sida def o epvePoF bk iR kb
al kynyl by re@@g)ng the correspondi ng conpound of formuta | in which [err]
represents hydrogen with an al kyl ating agent of the fornmula [err] in which
[err] [err] represents a [err] aIkyI [err] alkenyl or [err]. aIkynyI group .
and Mrepresefts a st ) ) .. ,

formula | in i ch Ty

[err] al kyls dTo hevotdtictyef m|1$tbﬂuct|:5f5t ﬂﬂSﬂﬁﬂofmbtaﬁfbltmmdddeUinl of

t aken toget her for alerr | ky ne chain, by reduction of _the :
corres po%dr n @ﬁ%ﬁ%@m@ p%gp gt]nly%oz;. e result?ng mnm)x,re was heated at reflux temperature

for 2 hours, cooled, concentrated to a small volume, and partitioned between ethyl

e

acetate and water. The aqueous layer was separated and extracted with ethyl acetate
(3x), the organic layers combined and dried. The resﬁlting crude product was purified

10 by chromatography on silica gel, dissolved in a sclvent mixture of isopropanol and ether
and treated with fumaric acid (1.1 equivalents). The white solid was collected by
filtration and freeze dried from water (125ml) to give the title compound as a white
solid (0.7g), mp 60°C (softens).

15 Ex_amn!L%
6-[(2-Amino-2-phenyl)ethyl]-2- ieoli_namide di hloride

a) -Phenyl-2:(2-pyridinie N-oxide)ethanamine .
By foﬂoWing essentially the same procedure as 5i¢scn‘bed in Example 15 above and

20 substituting picoline N-oxide for 2-inethylpyrazine, the subtitle compound was obtained
as a syrup after chromatography on silica gel. ™ -

b)
To an ice-cooled mixture of the product of step (a) (87.8g, 0.4mol) and sodium
‘25 carbonate (123g) in a solvent mixture of ether (2I) and THF (11) was added dropwise
" trifluoroacetic anhydride (114ml, 0.8mot). The resulting mixture was allowed to warm "
to room temperature and stirred overnight. The mixture was then partitioned between

- ethyl acetate and water, the aqueous layer extracted with ethyl acetate (3x), the organic
" layers combined, dried and corcentrated to give crude subtitle compound as a brown
30 semi-solid (80.9g).

c) N-Trifluoroacetyl-a-phenyl-2-[2- no)pyridine]ethanamine



[err] V wherein Q Terri—ant—A-are—as-defined in claim1, [err] represents
[err] alkylidene or [err] cycloal kylidene, and, in addltlon, [err] taken
together may form a [err] al kylidene chain; (g) prepari ng a conpound of

formula | in which [err] represent hydrogen, by reductive am nation of the
correspondi ng ketone of fornmula VI, 4. [err] erein Q A, [err] are as
defined in claim1l; Thi s Sheet Has” Been Repl aced [err] [err]

25 (h) pre
hydr ogen, by rw&iuct |r§ﬁﬁ§1[m(a§wwes poEn[ Eil!hgdrlc)g{vﬁ g%gg}yisww gi (ﬁf B??Fﬂ‘) and
wherein Q A, theresultingslusy Hedtedad 10&°th0112ﬂndms.( The coonaea@dﬁdngnmmumbn
of formula | in which R2 regresents rr reacting .a_corres
conpound of f GPriR | Water and added gradual odlum cyanide (38.1g, 0.7 mol) m a stirred
solvent mixture of water and ethyl acetate, - The dark solution was stirred for 2 hours,
s the oi'ganic layer separated, dried and concentrated to give crude subtitle compound as
~ a dark solid (76.8g). Chromatography on silica gel followed by recrystallization from

ethyl'acetate/hexenes gave purified title compound as a tan solid (16.6g).

d)
10 A solution of the product of step (c) (3.82g, 0.012mol) in 120ml of acetone was added
to a mixture of 120ml of 15% hydrogen peroxide solution and 24ml of IN sodium
hydroxide. The resulting mixture was heated at 55°C for 2:"hours,' concentrated to near
dryness and the residue partitioned between ‘water and ethyl acetate. The organic layer

was separated, dried and concentrated to glve crude subtitle compound as a yellow solid
15 (3.6g). The solid was subjected to chromatography on silica gel to glve the subtitle
compound as an off-white solid (3 4g).

A mixture of the product of step (b), potassium-carbonate (7g), water (25ml), and
» methanol (100m}) was heated at reflux temperature for 2 hours. After cooling, the

mixture was concentrated to near dryness and the residue triturated with CH,OH/CHC},

[1:5] to afford a crude solid product. Purification by chromatography on silica gel gave

an off-white solid which was dissolved in ethanol/ether and made acidic by adding

ethanol/HCL. The white solid was collected by filtration and freeze dried from water to
»s give the title compound (1.25g), mp 146-149°C.

Example 29
a-Phenyl-2-2-(6-amino)pyridine]ethanamine dihydrochloride

» To an ice-cooled stirred solution of KOH (1.1g, 0.019mol) in 90ml of methanol was
added in one portion of 6-[(2-trifluoroacetamido-2-phenyl)ethyl]-2-picolinamide [as
prepared in Ethple 28(a), 3.27g, 9.7mmol]. When dissolution was complete
iodobenzene diacetate (3.12g, 0.019501) was added in one portion and the resulting



[err] wherein L Wg group and Q A, [err] are as defined
in claim:1, with a; or (j) preparing a conmpound of formula I by

removal of a protecting group froman am no- or hydroxy-protected anal ogue

of a compound of fornula I; and where desired or necessary converting the
resulting conmpound of fornula | into a pharmgceutically acceptable
derivative thereof or vice versa. [err] [err] -26 - 12. Conmpounds of

Lorrmlg |OI or Enmesﬁuedm O?Gf]for 30 minatestamihthehudtsdioont tethp ?taﬁﬁeffete hdu;fdnm
escribed wt erence to the err] The syru rom
ert o5 b Bolailss e rvpparatsd fhe the srdidus, partiiined b 1d, gRloroform.
BH3: THE conpl @pheRrgdefit ldyePRds ddpardted dricti'ant &intefitrifdl dlgive dif b %&e%mxd which

t enper ature
was recrystallized from ethyl acetate/hexanes to give a white solid (2.95g).

A solution of the white solid in 250ml of concentrated aqueous hydrochloric acid was

heated at reflux temperature for 20 hours, then concentrated to near dryness to give a

yellow semi-solid residue. Recrjstallization from ethanol/H,O/ethyl acetate followed by

freeze drying from water gave the title cbnipound as'an off-white solid (1.56g), mp 265-
10 272°C.

Example 30 . . =
a-Phenyl-2-[2-(6-amidino)pyridinelethanamine dihvdrochloride

15 a) ~2+(2-0x0-2-phenylethy])-pyridine |
To a solution of 2—cyano-6-niethylpyridine (9.7g, 0.0SZtnol) in 400m1 of dry THF at -78°C
was added dropwise 90ml of a 1M solution of lithium bis(trimethylsilyl)amide in THF.
After stirring for 30 minutes a solution of methyl benzoate (30ml, 0.245mol) in 50ml of
THF was added dropwise. The resulting mixture was allowed to warm to room

»n temperature and stirred overnight. The mixture was cooled to 0°C, quenched with 1N
HC, made basic with 15% NaOH solution, and extracted with ethyl acetate (3x). The
organic layer was separated, dried,‘ and concentrated to give crude material which was

~ purified by chromatography on silica gel to give 2.5g of the subtitle compound.

x5 b) -Phenyl-2-[2-(6-amidino)pyridinele namine dihydrochloride -

. A mixture of the ketone obtained above, hydroxylamine hydrochloride (1.56g), and
sodium acetate (1.85g) in 50ml of 50% aqueous ethanol was heated at 50°C for 12
hours. The mixture was evaporafed to half volume, extracted with ethyl acetate (3x),
and the organic extracts combined and dried. The resulting crude product was purified

% by chromatography on silica gel to give 2.4g of white solid.

A solution of the white solid and 10% Pd-C catalyst (1g) in 60ml of giacial acetic acid |
was subjected to 2.7atm (40psi) of hydrogen on a Parr apparatus for 2 days. The



overni ght. Hydroch iLc_acid (45nl, 5M was added to the ice-cooled
reaction mxture 5 and stirring was nti nued at roomtenperature

overnight. The reaction mxture was basified at [err] with 15% NaOH
solution then extracted with ethyl acetate. The organic |ayer was

separ-ated, dried (MySH) and concentrated to3§ive the methyl amine as a
syrup (1. 7g) The am ne was purified further.by chronmatography on silica

gel and el uti creactiomh {iﬂhfoughg:}zhte;thﬁﬁltraweoma'ataﬂmmnesﬂmd the

base was converted, 10 the hydr Q e salt b trea ment _w th hydr,
chl ori de |n i & 3’3 Gelfqg’é'ec%h%‘ggfrgg)

(800mg) , &‘ﬁd 1] méde acidic with |
N-(Trimet hyl sﬁﬁ%?cgégoxa(%l m ne o an |r(r:le cg%ll ecémsdsou{)roganol(ﬁgéﬁgda gresv.(ljltmg
(4.2g, 0.039nudofidi recﬂit%lljﬁOfrbm ethanaliethdr duﬂpfneem—dﬁed from awdted to @ivet thentxtle
of lithiumbis(trine | s THF, esultlng m xture was
stirred at [er‘li“]m Jl%‘ ?@Kjﬁ?’f@f’ 1175 room tenperature 20 to
formthe subtitle conpound in soI ution. b) [err] mal eate To the im ne

sol ution obtained above at [err] was added in one portion 2-nethyl-pyrazine
(3.79g, 0.039noExamplel¥3tved by dropwi se addition of a IMsolution of lithium

(appr oxi mat ol y e e cappaubel Ok Exbmbie, | g A2t ot nBcyRRAR pecviy aspip MES

terper at ur e, opahas bnhids and foiba ok ak0ED, o)%m4mgﬂg treated with

dropwi se addition of 1IN HO until pH 1-2 was nai *ht'ai'ned. The aqueous | ayer
was separat®d, nmade basic with 20% NaCH sol uti on,




and extréct ed with chI oroform (3x). The chloroformextracts were washed

wth vvaterThnﬁhedDHa laed and concentrated to give an oi 1
oi . was pur| tography on silica gel eluting w Iﬁﬁﬁgﬂ. g{%?EEN
[err] [1: 19] ethanol and treated with maleic @cid A {
e

equi val ent s) . resulting white solid was ggl | ected: by filtration and
dried to give the title compound (2.5g), np [err].
By follow ng eCladwmsi al |y the sane procedure as descri bed [ n 15
above and s substituting 4-nethylpyrimdine for 2-methyl pyr @lﬂbﬁﬂ ”ﬁm
conpound was obtained as a white sol id (1.69), np [err] Exanp
By follow ng epsentigld Jﬁh pdure as descrl bed in Exanpl e 15

thy pyr|

above and substltutlng 2|ne for 2-methyl pyrazine the title
conpound was obtained as a white solid (2.2g, ﬂ“ [err]. 15 Exanple 18 [err]

10
wherein
A represents C=C, S or O; .
Q represents a 5- or 6-membered unsaturated heterocyclic ring having' a nitrogen atom
in the position adjacent to the point of attachment, 0-3 further heteroatoms selected
1s from N, O and S, and substituents R5 and R’;
R! represents H or C, alkyl; '
R? represents H, C,, alkyl, C; 4 alkenyl, C; ¢ alkynyl, C, cycloalkyl or NH,CH,CO-;
. in addition, R! and R? taken together may form a C; alkylene chain;
R® represents H, C, alkyl, Cy ¢ alkenyl, C; ¢ alkynyl;
» R* and R® independently represent H, OH, C,¢ alkoxy, Cy4 alkyl, halogen,
trifluoromethyl or NR*R%;
R® and R’ independently represent H, OH, C,, alkoxy, C,s alkyl, halogen,
triftuoromethyl, C, ; hydroxyalkyl, amidino, CONH, or NR°R’
in addition, R® and R” may independently represent O when substituted on N;
s R®and R’ independently represent H or C, 4 alkyl;
provided that: |
1) when A represents C=C; R R? R*and R® each represent H; and Q represents
2-pyridinyl, 5- or 6—‘{n,ethy1-2-pyndmyl or 5-ethyl-2-pyridinyl; then R! is other than H;
2 when A represents C=C; R? represents t-butyl or NH,CH,CO-; R?, R* and R®
% each represent H; and Q represents 2-pyridinyl; then R‘ is other than H;
(3)  when A represents S or O; R? and R® represent H; and Q represents 2-
pyridinyl; then, either R! or one of R* and R® is other than H;
and pharmaceutically acceptable derivatives thereof.



By foll owi ng essentially the sane Elr ocedmre ﬁg bescrl bed in Exanple 15

above and.substituting 2-net hgﬂnw lm ine for 2-ne

titl e conpound-was 20 obtai ne d (1.4qg), np frﬁ[sBHEH(aAﬁIEEEN
19 [err] 25 By follow ng essentlafly t he sarre procedure as descrﬂmq\cED :
Exanpl e 15 above and substituting 2-chl oro-3ggethyl pyrazi né—e+

2-net hyl pyrazine, the free base of the title conpound was obtained as an

oi . The base 32. 79) Avsuimpdiin &lcldinidd nclains @5 whefein Y0 pépreseis O, i n
i sopropanol . The tan solid was collected by filtration and recrystallized

from i sopr opandl / et hi\ compauadeascipimed in ¢laim djan claigndywhereindQ repressmts Hipyridinyl.

fﬁesgglng é}ozg)ﬂure aseé’gﬂspd;flﬁgr%lwn &Eﬁ & Ot%%@%ﬁﬁ;@%&ﬁr I’I]lg 2—%11}’1

2-furanal dehyds: for A- oompyhnd-dshélaintethén caybone | ofethed précedingr elsintoseheréin R?
the title conpound was obta| ned as an oil. The base (4.0g) was treated wth
excess |sopr-‘opm15m Cioalk¥bpropanol . The off-white solid was coll ected by

filtration andgdri edaSdnfbodtntas'difintelt'ih Gnf BHE VUt the peceling HinkShhérein R, R®, R®

~ and R each represent H. | |
7. A compound as claimed in claim 1, which is
a-Methyl-a—phenyl-z-pyndmeethanamme,

10 Z-Ammo-N-[l-methyl-1-pheny1-2-(2-pynd1nyl)ethyl]acetam1de,
(-)-a-Methyl-a-phenyl-2-pyridineethanamine,

(+)-a-Methyl-a-phenyl-2-pyridineethanamine,
a-(3-Methyl-z-thlenyl)-2—pynd1neethanamme,
Ammo-N—[1-(3-methyl-2-thlenyl)-2-(2-pyndmyl)ethyl]acetamxde, _
15 N-Ethyl-a.-(S:methyl-z-thxenyl):&-gyndimethanameg L Rl
N-Aﬂyl-a-phenyl?z-pyﬂdineethanamine,=.--.--; TTROMHERL -4
2-Phenyl-2-(2-pyridinylmethyl)piperidine, - <
a-Phenyl-2-pyridineethanamine 1-oxide,
a~(4-Hydroxyphenyl)- -pyridinecthanamine,. . .- R
» a-Phenyl-1-methyl-2-imidazoleethaparaingy.s =r-n - .. v oo s
N-Ethyl-a-methyl-a-phenyl-2-pyridineethanamine;. . . :;

: N—Isopropyl-a—rﬁethyl-a—phenyl-2-.p¥fidineethanamine,
N,a-Dimethyl-a-phenyl-2-pyridineethanamine,
a-Phenyl-2-(2-pyrazine)ethanamine, -

>  a-Phenyl-2-(4-pyrimidine)ethanamine, .. .. ...
a-Phenyl-2-(3-pyridazine)ethanamine;;:: .+ =i -~ oee
a-Phenyl-2-[2-(3-methoxy)pyrazine]ethanamine,
a-Phenyl-2-[2-(3-chloro)pyrazine]ethanamine,
o~(2-furanyl)-2-pyridineethanamine,

3% a-Phenyl-2-{2-(6-chloro)pyridine]ethanamine,
N-Ethyl-1-phenyl-2-(3-pyridazine)ethanamine,

- N-Ethyl-1-phenyl-2-(4-pyrimidine)ethanamine, _—

N-Ethyl-1-phenyl-2-(2-pyrazine)ethanamine, This Sheet Has B

W



Exanpl e 21 [err] 10 By follow ng essentia'lly t he sane procedur
described in Exanpl e 4 above and substituting benzal dehyde and

R e A S TR

T]Z'HS SHEET HAS BEEN

6- chl or o- 2- pi col-ine for 3-nethyl-2-thi ophene carboxal dehyde an LAIGED
respectively the free base of the title conpound was obt ai ned —
The: base(5.2g) was treated with an excess o8 ethanol/HC _in et hannl

white solid was collected by filtration and dried to give'the ti

conpound (1. 3g)N—Imptbpylr-1—phﬁ:§d-r2ﬂ!2qu3&£zme ethanamme, Uwul mllunu “III " l“l

bot 16 char ged NAAYgH-RAROR 4 =R ibatamieadded a sol 1/ on of"
0. 02mol) in Lo ReRRe E@@W&ﬁﬂsﬁ}m@?ﬁ{ﬁ%ﬁ?ﬂ? acet al dehyde
under nitrogen. &[(Be%mna-&phemylﬁethﬂb{lqncdmmdd:;ydr ogenation at 2.7atm .
i1t ral o conterf- BPRt A7 (roing) mafu'ak BT, The of | was 25 puri fied by
g ant " o o2 PRSI R e @ ‘ﬂ“' ) #%%‘%@?egﬁéeﬂaéir atidic by adding
et hanol / HC1. Ther apharmacegnoaﬂyampubh)dmvm theteofict ed by filtration and
L O R, A RABETE bhadl, R he AbbePRs e which comprices
admlmstermg to a patlent in need of such treatment a therapeutically effective amount
- 10 of a compound of formula I, as defined in claim 1 but without proviso (3), or a
pharmaceutically acceptable derivative thereof.
9, The use of a compound of formula I, as defined in claim 1 but without proviso
(3), or a pharmaceutically acceptable derivative thereof, as active ingredient in the
manufacture of a medicament for use in the prevention or treatment of a neurological
15 disorder. | _ _
10. A pharmaceutical formulation comprising.a compound. of formula I, as defined
in claim 1, but without proviso (3), ora pharmaceuncally acceptable derivative thereof,
in association with a pharmaceutically acceptable adjuvant, diluent or carrier.
11. A process for the preparation of a compound of formula I, as defined in claim
2 1, or a pharmaceutically acceptable derivative thereof, which comprises:
(a)  preparing a compound of formula I in which R’, R? and R® each represent
hydrdgen, by reacting a corresponding comppund' of formula I,

QCH, = Il

wherein Q is as defined in claim 1, with a compound of formula III, '

ITI

wherein R*, R® and A are as defined in claim 1, in the presence of a base;

This Sheet Has Been Rei
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30'By following essentially the sane pr

bed in Exanple 22
above and. substituting a-phenyl -2-(4- pyﬂl mmi" ne f on
re

2- (3- pyridazi ne)et hanam ne*(a% prepa

[err]-phenyl -

=it

title conpound was obtained as a white solid (1.4g), np [err]{ 5 EREMAeEs4
N-Et hyl - 1- phenyl - 2- (2- pyr azi ne) et hanani ne hyd@9ochl oride By fo W re——
essentially the same procedure as described in Exanple 22 above and 10

substituting [ éb) ]- ptpecganngq eonppomd offormviahin which-R? and-RArepfesent Eydnogem, by

15) for [err]-
obtai ned as a

N- | sopropyl- 1-
essentially the sane procedure as described i
substituting [err]-phenyl-2-(2-pyrazi nepdt ha
15) and acetone for a-phenyl-2-(3-pyriddzin

and 20 treating the fi
in ethanol/ethyl ac&ate tH€ ti conmpound was obtained as a
white solid (2.3g), np 169-170C. Exanpl Iy

respectivelyf
equi val ent s)

10

15

r n Exa WHIS-SHEET HﬂS BEEN

SR A R 1 111 oo e

phenyl-2-(2-pyra2|ne)ethanan1ne fymarate By follow ng

Exanpl e 22 above and

§as prepared in Exanpl e
m ne and acet al dehyde

se with fumaric acid (1.2

in which Q, R', R%, R® and A are as defined in claim 1, under Curtms reactlon

condmons,

(c) preparing a compound of formula I in which R? represents H and R® represents

C, alkyl, by reduction of a corresponding compound of formula IVa,

Iv'g

'HNR®®

wherein R"_represents C,.s alkanoyl and Q, R, R* and RS are as defined in claim 1;
(d)  preparing a compound of formula I in which one or both of R? and R®
represents methyl, by reacting the corresponding compound of formula I in which one
or both of R? and R?® is hydrogen with formaldehyde and formic acid;

| alkenyl or C,4 alkynyl by reacting the corresponding compound of formula I in which

R? or R® represents hydrogen with an alkylating agent of the formula R'-M, in which

" R"™representsa C, ¢ alkyl, C,; alkenyl or C, ; alkynyl group and M represents a suitable

leaving group;

(&) preparing a compound of formula I in which R? or R® represents C,¢ alkyl, Cis |

¢3) preparing a compound of formula I in which R‘ represents H or C,¢ alkyl, R?

represents C, alkyl or C;4 cycloalkyl R® represents H and, in addition, R' and R?

taken together may form aCs, alkylene cham, by reduction of the corresponding imine

of formula V,

This Sheet Has Been Reﬁl ced

(T

1



N- Met hyl - 1- phenyl - 2- (2- pyr azi ne) et hI oride 25 To a stirred
m xture. of a-phenyl-2-(2-pyrazine) mmmmr " epar ed in Exanple 15,
3.99, 0.02ndl), and NaOH (1.0g, 0.024mel)tinta Ssol*vent m xt urﬁ

wat er and 8m of t-butanol was added dropw se a sol ution of SSHEET HAS BEEN.
t - but yl oxycar bonyl anhydride (5. 9g, 0.027ng h) in 2m of water]and REPLAEED
t-butanol. The reaction mxture was stirred at 30 roomterrperature for—i5
m nutes, during which tine a white solid had grecipitated. An additional

8m of t-butanol was added, the m xture coolBg to OC and 1N sul phuric acid
was added until pH 1-2 was obtained. s extracted with

chl orof orm (3x), the organi cs conbi nett, brine, and dried. The
resulting crude off-white solid slurred with ether,
collected by filltration and er d t oNg+ve rif#1ed product as a white solid
(5.Qg). To an ice-cooled solutiron of {he whidAe solid (3yg, 0.0 nol) and
| odonet harse (Im, s 0.016nol) in 50m yof THF was added in portions sodium
hydri de (0.64g, 0.016nol, 60% di spersN (& o0il). The resulting m xture was
allowed to warmto roomtenperature, stirted for 2 days, and partitioned
bet ween water and chloroform The aqueous | ayer was extracted with [err]
(2x), the organics co |ned washed with water, bri ne and dried. The

resul ti ng dawkersin Q, R 535 Rhang &y are; asclefinediin slaimoly Riyepresentsi C; calkylisiene or
eluting Css cycloalkylidene, and, in addmon, R! and R? taken together may form a C,

10 alkylidene chain;
(®) preparing a compound of formula I in which R, R? and R® represent hydrogen,

ure

by reductive amination of the corresponding ketone of formula VI,

R4

VI

wherein Q, A, R* and R’ are as defined in claim 1;
» (h)  preparing a compound of formula I in which R', R? and R® represent hydrogen,
by reduction of a corresponding compound of formula VII, '

R4

VII

wherein Q A, R* and R® are as deﬁned in claim 1;
'(i) preparing a compound of formula I in which R? represents -OCCHzNHz, by
3% reacting a corresponding compound of formula VIIa,

This Sheet Has Been R
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30 with ammoni ated 0-3% [err] to'g m uct as a "
(2.5g)., To a solution of the ol Hlﬁllfﬂ\ll lfﬂllﬂ Mlor o [e?ﬁm%&ha@& BEEN
1.3m of concentfated aqueous HO , &nd¢thle rfesdlti'ng mixture heat ek

ref | ux tenperature for 1 hour. The m xture was concentrated to dryness 1o
give a dark oil (2.4g) which on is standinggin a solvent m xture of ethanol
and ethyl acetate gave a pale yellow solid (1.3g). Recrystallization of the
solid fromhot ethanol gave the title conpound as an off-white solid
(1.Qg), np [err]. Exanple 27 20-[err] hydroghl oride a) [err]pvridine
N- oxi de] et hanam ne By follow ng essentiglly &me procedure as descri bed
in Exanpl e 15 above and substituting 2,|6-1 yfi e N-oxide (2.5 equival ents)
for 2-nethyl pyrazine the subtltI% 5 s obtained as a syrup. after
chromat ography on silica gel. Vila
N-trifluoroacetyl-[err]-Phenyl - 2 [2-(6 hydroxyrret hyl) pyri d| ne] et hanam ne
To an ice*cool ed sol ution ol CHRE bO()d/ct pP step (a) (5.3g, 0.023mol) in
DMVF (di net hyl formam de, 50m ) was added dropwi se with stirring 40m of
trifluoroacetic 30 anhydride (0.28npl). The resulting m xture was all owed
to warmto mimreirelxpsraa&mtablealaﬂvmgl grotiprand @ays RYR?, RésindlR® @be as rdefined firer
concentrati 2‘:? n‘?’lﬁl dryness was partitioned between ether and water, the
aqueous | ay Eya @H’%ﬂ@aeﬁ?’fract ed with ether (3x). The organic extracts

wer e combi ngqgh dr ']ﬂ'@paﬁﬁﬁi acdfagounid! of 1BEmGla 406y fEhéval of a protecting group from an

10 amino- or hydroxy-protected analogue of a compound of formula I;

. ol
.

and where desired or necessary converting the resulting compound of formula I into a
pharmaceutiéally acceptable derivative thereof or vice versa.

—_—
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32 was purified by chromatography on silica gel to give the subtitle
conpound.as an oil (3.6g). c) [err] hydrochloride s To a solution of
t he product of step (b) (2.6g) in 50mM of nethanol was added 30m of 25%
sodi um hydroxi de solution. The resulting m xture was-heated at reflux.. .
tenperature for 2 hours, cooled, concentrated to a small vol une, and
partitioned between ethyl acetate and water. 42he agqueous Iayer was
separ at ed and tracted with ethyl acetate (3x), the organic |ayers

conbi ned and dgﬁgﬁuiThe resulting crude product was purified 10 by
chromat ography on silica gel, dissolved in a solvent m xture of isopropanol
and et her and treated W th funarrc acrd (1.1 eourvalents) The white solid
was col | ect ed EHeterocyciicetnyiaminefgermyatives anditiieinnse\as p geeuticar o gi ve the
title conpound as a mhlte solid (O. 7g) [err] (softens) is Exanple 28
6- [ (2- Am no- 2- phenyl ) et hyl ] - 2- prcolrnantde di hydrochl ori de a)

[ err] - Phenyl s 2Compoxinds of fortinglx Ide) et hanam ne By -fol |l owi ng essentially the
same procedure as described in Exanple 15 above and 20 substituting
picoline N-oxide for 2-nethyl pyrazine, the subRﬁtIe conpound was obt ai ned
as a syrup after chromatography on srlrc§lgel b)

N-Trthuoroacetyi [ err]-phenyl -2-(2-pyrR

gp-')et hanani ne To an
g, 0.4nol) and sodi um

|

10

wherein
A represents C=C, S or O;

s Q represents a 5- or 6-membered unsaturated heterolyclic ring having a nitrogen atom
in the position adjacent to the point of attachment, 0-3 further heteroatoms selected
from N, O and S, and substituents R® and R’; |
R represents H or C, ; alkyl;

R? represents H, Cy, alkyl, Gy, alkenyl, Gy, alkynyl, Cy cycloalkyl or NH,CH,CO-;
» in addition, R! and R? taken together may form a C, alkylene chain;
R’ represents H, Cy, alkyl, Gy, alkenyl, C,, alkynyl;
R' and R® independently represent H, OH, C,, alkaxy, C,, alkyl, halogen,
trifluoromethyl or NR*R%;,
R® and R’ independently represent . H, OH, C,, alkaxy, C,¢ alkyl, luﬂogmu
= trifluoromethyl, C, ; hydroxyalkyl, amidino, CONH, or NR'R’; '
in addition, RS and R’ may independently represent O when substituted on N;
R® and R independently represent H or C, alkyl;
with various provisos;
and pharmaceutically acceptable derivatives thereof;
% are useful as pharmaceuticals, in particular in the treatment of neurological disorders.



25 carbonate (123g) in a solvent_m xture of et her (21) and THF (11) was

agded ‘dr.opwi se trifluoroacetic ISk " P- 8 I_tlng
mxture was allowed to warmto foom t ) Namd st REWAQE@E _ e
m xture was then partitioned be en cetatp angl water e o'- i

Iayer extracted with ethyl acetate (3x), ilhe organic Ia&magﬁyp ed

(80.99). CTHE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:
N-Trifl uoroacetyl -[err]-phenyl -2-(6-cyano) pyri di ne] et hanam ne 33 To the

product of lst ep AxompourstidEfortrudalj se di net hyI sul phate (24 7n1, 0. Z6nol )
and the resulting slurry heated at [err] for hour s.

m xture was taken up in 21 of water 'and adqte‘d gradual | y ﬁmmmﬂﬂultm“m
(38.1g, 0.78mol) in a stirred solvent, m xtyre of water antl et hyl dcettate. -
I*!e organi c | ayer separated,
dried and concentrated to gi ve crud conpound as a dark solid
(76.8g). Chromatography on s by recrystallization from
et hyl acet ate/ hexanes gave pdrifiedftitle hpound as tan solid (16.69).
d) 6-[(2-trifluoroacetamn do-2-phényl)ethyl]-2-picoltnam de 10 A solution
of the product of step (c) (3. m/U 01 ) in 120m of acetone was added
to a mxture of 120m of 15%h drogen Ret oxi de solution and 24m of 1N
sodi um hydroxi de. The resulting mixture was heated at 551C for 2 hours,
concentrated to near

wherein

A represents CH=CH, S or O;

Q represents 2-pyrazinyl having substituents R® and R7

R! represents H or C, 4 alkyl;

R? represents H, Ci alkyl, C; alkenyl, C, ¢ alkjmyl, C; 4 cycloalkyl or NH,CH,CO-;
in addition, R" and R? taken together may form a C, ¢ alkylene chain;

R? represents H, C, ¢ alkyl, C, alkenyl or C, 4 alkynyl; -

R' and RS independently represent H, OH, C,¢ alkoxy, C, alkyl, halogen,
trifluoromethyl or NR®R?%;

R® and R’ independently represent H, OH, C,, alkoxy, C4 alkyl halogen,
trifluoromethyl, C, hydroxyalkyl, amidino, CONH, or NR*R?

in addition, R® and R? may independently represent O when substituted on N;

. R*and R’ independently represent H or C, ¢ alkyl;
and pharmaceutically acceptable derivatives thereof.

2. A compound as claimed in claim 1, wherein A represents CH=CH.
= 3. A compound as claimed in claim 1 or claim 2, wherein R! represents C, ¢ alkyl.
4, A compound as claimed in any one of the preceding claims, wherein R, RS R®

and R’ each represent H.
S. A compound as claimed in claim-1, which is
a-Phenyl-2-(2-pyrazine)ethanamine,

. a-Phenyl-2-[2-(3-methoxy)pyrazine]ethanamine,
a—Phenyl-Z-[Z-(3-chloro)pyrazine]ethanamine,

N-Ethyl-1-phenyl-2-(2-pyrazine)ethanamine, |
N-Isopropyl-1-phenyl-2-(2-pyrazine)ethanamine, , This Sheet Has Been Reﬁac




dryness and the residue partition Tl ok r

organi ¢ tayer- was separated, drie Tﬂﬁ% ﬁ%\g l
conpound as a yellow solid is (5.dg) q
chromat ography on silica gel to give the subtitle co
solid (3.49). e) 6- [ (2- Ami no- 2- phenyl ) et hyl ] - 2-
di hydrochl oride A m xture of the product of step (b), car bomat e

(79), water (25m ), and 20 nethanol (10032)' was heatemflﬂ qux

tenperature for 2 hours. After cooling, the m xture ”ﬂmm
near drynesﬁ-%&ﬁ-ﬂ@keﬁr%@pnm)&@&mm%h [err] [1: g rude

lid duct f t I I &n »
orTowhi 1o SOt # aneACRR ALY dreebuRy SERREE AR Ry Rae dhared dgﬁadgaair dic by
addi ng_eht agol / Hg] haﬁh@ceﬁﬂbztlﬁfoﬁﬁﬁlhdoﬂ\@&mﬁﬁhhgﬁt&%ﬁbﬁn& of ForidloN, Antfhedeze

dried from water to 25 give the title conpound 259 rrp[err Exanpl e
29 [err] 30inTanyAn¢ oﬁnb@rcs ddtos i pr adphaoiacsutiallyf ampragk deyivative theresf) in n

go[ﬂ( ZOI r F?r[ %%{’]%gtbo& Wgﬁl O'fr‘éflle?&gﬁpﬁdé%ﬁaf‘ﬁa%uaﬁt T csar%e eépared in
Exanpl e 28(), 3THe @ise &Jeemﬂ;dund\/&f%nﬂuraqowamﬁdvm%nymIo%mmgdczbena@ne
di acetate (3.12g, 0.019nol) was added in one portion and the resulting
34 a phannaceutlcally acceptable derivative thereof, as active ingredient in the manufacture
of a medicament for use in the prevention or treatment of a neurological disorder.
8. The use according to claim 7 wherein the neurological disorder is selected from
. . the group coneisﬁng of stroke, cerebral ischaemia, cerebral palsy, hypoglycaemia, |
epilepsy, Alzheimer’s disease, Huntington’s chorea, Olivo-ponto-cerebellar atrophy,
perinatal asphyxia, Parkinson’s disease, anoxia and neuronal damage associated with '
substance abuse. ¥
9. A method of treatment of a neurological disorder, which comprises administering
to a patient in need of such treatment a therapeutically effective amount of a compound
of formula I, as defined in any one of claims 1 to 5, or a pharmaceutically acceptable
derivative thereof.
10.  The method according to claim 9 wherein the neurological disorder is selected
from the group consisting of stroke, cerebral ischaemia, cerebral palsy, hypoglycaemia,
epilepsy, Alzheimer’s disease, Huntington’s chorea, Olivo-ponto-cerebellar atrophy,.
perinatal asphyxia, Parkinson’s disease, anoxia and neuronal damage associated with
substance abuse.
"11. A process for the preparation of a compound of formula I, as defined in any one
of claims 1 to 5, or Apharmaceutically acceptable derivative thereof, which comprises:

(a) preparing a compound of formula I in which Rl R2 and R3 each represent o

hydrogen, by reacting a co:respondmg compound of formulia II,
Q-CH3 I
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hour .

= T
concen

l? at [err] for 30 m

! re evaporate ,

aﬁiﬁﬁm‘r@me organic 2t
an off-white solid which wa

acet at e/ hexanes to give a white solid (2.959). 5 A solu i ]

solid in 250mM of concentrated aqueous hy2B ochloric acid was heated at -

reflux tenperature for 20 hours, then concentrated to near dr to give

a yel | ow switerein|Q ds asdefined irrelainy 3 avith 2 goinpound wfifpemnla Hbe%\
by freeze drying fromwater gave the title conpaund as an Ofmemmﬂ"'ﬂ”
(1.56g), np 265- 10 [err]. Exanple 30 [err] 1a4a) . AR ,’””m
6- cyano- 2- ( 2- oxo- 2- phenl et hyl -pyridine To a sdl uti of Lows T
2- cyano- 6-nmet hyl pyridine (9.7g, 0.082nol) i of dry THF at [err] was
added dropw se 90m of alMs‘qutiglaN i is(trinmethylsilyl)amde in
THF. After stirring for :{(lehr)?t&i; as i met hyl benzoate (30m ,

0. 2450l ) in 50mM of THF was added dropwi resul tilgl m xture was

allowed to warmto room 20 tenperature HBnd stirred overnight. The mixture

was cooled to [_err‘], quenched with 1IN HCl, made basic with 15% NaOH
sol ution, whereinR‘aR’ eadvitare aistdefingddn claim( Bin. theipresangardfa baseer was

pari i ed bfohr oRBSEEFOBROM bt iotgi T G BegH KP rendséalififoren, by
conpound. gdacting the tefrespatiding a£iae ot fotifiula IV,

R4

1V
CON,

in which Q, R, R%, R® and A are as defined in claim 1, under Curtius reaction
conditions;
(c) . preparinga compound of formula I in which R? represents H and R® represents -

C,¢ alkyl, by reduction of a corresponding compound of formula IVa,

R4

[Va

wherein R* represents C,4 alkanoyl and Q, R', R®, R* and A are as defined in claim 1;
(d)  preparing a con{pound of formula [ in which one or both of R? and R
represents methyl, by reacting the corresponding,compound of formula I in which one
or both of R? and R® is hydrogen with formaldehyde and formic acid; |

(e) preparing a compound of formula I in which R?or R® represents C,4alkyl, G5
alkenyl or C,4 alkynyl by reactifxg the corresponding compound of formula I in which
R? or R® represents hydrogen with an alkylating agenit of the formula R™-M, in which



(1.569),. and.sodium acetate (1.85g)] o ous g
heated at [err] for 12 hours. The mi| Ji - - T
extracted with ethyl acetate (3x), &nd t

dried. The resulting crude product was purified 30 by
silica gel to give 2.4g of white solid. A solution of ﬂmﬁmﬁmj l(and
10% Pd- C catalyst (1g) in 60m of gl aci aP4acetic acid Was sulj este

Z orot ok R oS A1 Aol o ARy SR R ALy | @orp |a?13§?léeem§eaﬁtar%¥téalet 0

dryness arlga‘;,ﬁggf@jiyltl ng crude product purified by chronmatography on
silica gel to give an oil (2.7g). The oil was dissolved in isopropanol,

made aci di(® wtrprp%q@ng)pmpmﬂ offermnta F s whichnB' sepresente & oGk allghR:
f t hangl /eth d t the, titl nd
0 whi ¢ deDESERE G 6 Ee Bang I HEBrSRerid HF At St R e i
1 was testtaked & eﬂf&rlrﬁ@“f&hﬁ@ an@teﬂetdhaﬁwy%aué&% ofNe CReEreSFONNS it

and found to have an [e€rr] (po *of *10. 4nyg/ k
o of formula V,

A mxture of the ketone obtained above, hydroxyl am ne yﬁE g%]mé,g]ebﬁ&rj

wherein Q, R, R%, R® and A are as defined in claim 1, R? represents C,¢ alkylidene or
Gy cycloalkylidene, and, in addition, R* and R? taken together may form a C,_,
alkylidene chain;

- (g)." preparing a compound of formula [ in which R}, R?and R? représent hydrogen,

by reductive amination of the corresponding ketone of formula VI,.

R4

VI

wherein ‘4 s i im 1;
Q, A, R* and R? are as defined in claim 1; This Sheet Has Been Replaced

AR R




[err] 36 THE CLAI MB DEFI NI NG THE | NVENTI ON ARE AS FOLLOAB: [err] wherein A
represents CH=CH, S or 0; Qrepr haviras '

[err]; [err] represents H or [ef THIS?SSHEHT HASBEENTlepr esleREpLAE

[err] alkenyl, [err] alkynyl, [e cngpggcm or [jerr] |fi
taken together may forma [err] | r epi
[ert] alkenyl or [err] alkynyl; [err] |ndependently r
al koxy, [err] alkyl, halogen, trifluorongfhyl or [err]; 1y
represent H OH, [err] al koxy, [err] alkyl, hal ogen, trrquororrethyI [err] .
hydr oxyal I(h) ‘arpreparing & eomppund of fomuleil in fhich RWR? andBpespresant aydrogen,

represent O substi tut ed y rep
[err], al |rté'ggmprbﬂép§95@ap?r&§pg§ow %dfgp'&*% %ff'l ves: t

conpound as clainmed in claim1, wherein A gepresents CH=CH Mﬁﬂu’m ”m
conpound as clainmed in claiml1l or claim2 wherein [err] represe

al kyl . 4. A conpound as clainmed in orher, of the preceding clains,
wherein [err]

[err] depen

VIl

wherein Q, A, R* and R?® are as defined in claim 1;
(i) = preparing a compound of formula I in which R? represents -OCCH,NH,, by
reacting a corresponding compound of formula VIIa,

ViIa
N
LCH,C(0) g3

wherein L is a suitable leaving group and Q, A, R, R?, R* and R’ are as defined in
claim 1, with ammonia; or
i (j)-  preparing a compound of formula I by removal of a protectmg group from an
- amino- or hydroxy-protected analogue of a compound of formula I;
" and where desired or necessary converting the resulting compound of formula I into a

.pharmaceutically acceptable derivative thereof or vice versa.

L
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and. [err] each_represent A conpound as clained in cI aim1, which

RARdEd ﬂ ﬁiﬁﬁhﬂﬁﬁigﬁﬂ G SHIEGT JIAS BEEN REPLAGEMENT SHEET

[ err] - Phenyl i
N- Et hyl - 1- phenyI[IHlI )t hankni ne REPLACED

L]
N- I sopropyl -1 -phenyf-2- (21 pyr azi ne) ettrarman ne, [err] De'beb.'.\!m.m
N- Met hyl - 1- phenyl - 2- (2- pyr azi ne) et hanam ne, or a phar macebtitakfsy=— =
accept abl e derivative of any one t her eaf26 6. A phar maceuti cal
formul ati on conprising a conmpound of fornmula I, as defined in any one of

clains 1 td2%, dCompqindsnfcfomnilaal loy mowmaﬁrahekrpmpmamtmmwalm as

associatio t.h ar eu acc bl e .adj uvant, diluent or
carrier. rh remqqﬁérelfgécrg:f%ﬁ W@bﬁ%{?ﬁa‘ @%ﬁﬁﬁﬁ’m as defined in any one of
clains | to 5, or a pharnmaceutically acceptable deri vative thereof, as .
active ingredient in the manufacture of a medicanent for use in the
prevention or treatnment of a neurol ogical disorder. 8. The use accordi ng
to claim7 wherein the neurol ogical disorder is selected fromthe group
consi sting of stroke, cerebral ischaem a, cerebral pal sy, hypoglycaem a,

epi | epsy, Al zheinmer's disease, Huntington's chorea, O ivo-ponto-cerebellar
at r ophy,

—_—
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peri nat al -asphyxi a, Parkinson's disease,. anoxi a and neur orfREPLAOEMBRT SHEFT
associ aged wjth substance abuse. 9. A nethod of treatnent of a _
neur ol ogi cal disorder, which conprises adm nistering to a patg¢ 3%‘ _i-@eed
of such treatnent a therapeutically effective anount of a cﬁng d o
formula I, as defined in any one of claips 1 to 5, or a pharmaceutically
accept abl e derivative thereof. 10. Thedfet hod accordin '
wher ei n t TEENELAMMSIDERINING THEE INVENEIQH tAREE fAS FOLHO WiSou i.sting of '
stroke, cerebral ischaernia, cerebral palsy, hypoglycaen a, TMﬂagg ﬂl}””m
Al zhei nerls di s@asempennd ofdewmuls lchorea, O i vo- pont o- cer ebels i -
perinatal asphyxia, Parkinson's di-sease, anoxi a and neuronal -damage

associ ated with substance abuse. 11. A mdcess for the preparation of a
conmpound of forrmula I, as defined inlany one of clainms 1 to 5, or a

phar maceutical |y acceptabl e derivatRve t AETEQf R hi ch conprises: (a)

preparing a conpound of forW féfr] each represent hydrogen,
by.'reacting -a correspondi ng npo or{pﬂ'a 1, QCH3
1 [err] 38 wherein Qis sdefiredingaiml, vvit[hacorrpound of
formula I'II,
_ R.Z/N\

RG

wherein :
A represents CH=CH, Sor O _
Q represents 2-pyrazinyl having substituents R® and R’;
R represents Hor Cgalkyl; | . | _
R? represents H, CQ alkyl, G4 alkenyl, C, alkymyl, C,; cycloalkyl or NH,CH,CO-;
in addition, R' and R? taken together may form a C,; aikylene chain;
R? represents H, C, alkyl, C; alkenyl or C,, alkynyl;
R' and R° independently represent H, OH, C,s alkoxy, C,s alkyl, halogen,
trifluoromethyl or NR'R?; | T
R® and R’ independently represent H, OH, C,, alkoxy, C,; alkyl, halogen,
trifluoromethyl, C, 5 hydroxyalkyl, amidino, CONH, or NR*R’; '
in addition, R® and R’ may independently represent O when substituted on N;
- R®and R’ independently represent H or C, alkyl;

and pharmaceutically acceptable derivatives thereof.

2. A compound as claimed in claim 1, wherein A represents CH=CH.
3. A compound as claimed in claim 1 or claim 2, wherein R! represents C, alikyl.
4. A compound as claimed in any one of the preceding claims, wherein R, RS, R

and R’ each represent H. |

5. A compound as claimed in claim 1, which is
a-Phenyl-2-(2-pyrazine)ethanamine,
a-Phenyl-2-[2-(3-methoxy)pyrazine]ethanamine,
a-Phenyl-2-[2-(3-chloro)pyrazine]ethanamine,
N-Ethyl-1-phenyl-2-(2-pyrazine)ethanamine,
N-Isopropyl-1-phenyl-2-(2-pyrazine)ethanamine,



R4 wherein [err] and A are as defined in claiml, in the presence of a
base; () .preparing a conpound of fornmula I in which [erﬂ ﬁf t .
hydrogen, by reacting the correspondi ng azide of formula IV, [erEi ) Ufg'h
Qerr] and A are as defined in claim1l1, under Curtius react&g& NG ons;

(c) preparing a conpound of fornmula'l in which [err] represents H and
[err] represents [err] alkyl, by reddction of a correspending—conpournd of

formula IVa, R4 [err] wherein [err] represents [err] alk '
and A are as defined in claim1l; (d) preparing a corrpamgimﬂﬂimmmm“r
in which On@q-Meﬂmllhme[.y(z.]pyf&ﬁfmﬁgt hyl, by react ct mos
correspondi ng conpound of formula [.in which one or both of [err] is

hydr ogen wi ton afphermacgutisadly asaeptable degvatitedf any)one theseghari ng a conpound of

f la | in which . | kvl ,

a kynyt by feact hghametatERL EREHstiah SRt symding, O s dgEEL |

{epr fsent S RYGh9uRe o difinAN1 b lsYlc2td pRarageaitically taeephuabléndervdtiver therebf) imhi ch
err

4

association with a pharmaceutically acceptable adjuvant, diluent or carrier.

7. The use of a compound of formula I, as defined in any one of claims 1 to 5, or
a pharmaceuticaily acceptable derivative théreof, as active ingredient in the manufacture
of a medicament for use in the prevention or treatment of a neurological disorder.

8. The use according to claim 7 wherein the ne!_n_'élogical disprder is selected from |
the group consiStin_g of stroke, cerebral ischaemia, cerebral pa[sjr, hypoglycaemia,
epilepsy, Alzheimer’s disease, Huntington’s choreé, Olivo-ponto-cerebellar atrophy,
| perinatal asphyxia, Parkinson’s disease, anoxia and neuronal darhage associated with
substance abuse. _ '

9. A method of treatment of a neurological disorder, which comprises administering
to a patient in need of such treatment a therapeutically effective amount of 2 compound
of formula I, as defined in any one of claims 1 to 5, or a pharmaceutically acceptable
derivative thereof.

10.  The method according to claim 9 wherein the neurological disorder is selected
from the group consisting of stroke, cerebral ischaemia, cerebral palsy, bypoglycaemia,
epilepsy, Alzheimer’s disease, Huntington’s chorea, Olivo-ponto-cerebellar atrophy,
perinatal asphyxia, Parkinson’s disease, anoxia and neuronal damage associated with
substance abuse.

"11. A process for the preparation of a2 compound of formula I, as defined in any one
of claims 1 to 5, or a pharmaceutically acceptable derivative thereof, which comprises:
() preparing a compound of formula I in which Rl R2 and R3 each represent
hydrogen, by reacting a corresponding compound of formula II,

| Q-CHj I



[err] répresenis a [err] alkyl, [err] alkenyl or [err] al kyryép&g%g&ﬁ%é/%

represents a,suitable | eaving group; (f) preparing a conmpoun
forrula 1 in “whi ch [err] represents Hor [err] alkyl, [err] re,,pcﬁ l?t A
[err] alkyl or [err] cycloalkyl, R3 represents H and, in addit® mem
taken together may forma [err] al kyl ene chain, by reduction of the
corresponding imne of formula V, 4 [er V\/nerel n Q [err] and A are as

defined in claiml, [err] represents [€rr] alkylidene or [err] ““,"I"lmu ""|

cycl oal kyl i wherejn th asi defarddi ini daim lewith 4 sd@pound f MGrFmtﬁllayIII,'O I || " III,

al kyl i dene chain; (g) preparing a conpound of formula I in which [er™

r epr esent hydrogen by reducti-ve amination of gHe correspondi ng ketone of

formula VI, 4 [err] wherein Q A [err] are as eflned in claiml; [err]

40 (h) preparing a conpound of forrmula I i [err] represent

hydr ogen, /N
(CHa)ssi

LIt

wherein RY, R® and A are as defined in claim 1, in the presence of a base;
(b) prepanng a compound of formula [ in which R? and R® represent hydrogen, by

reactmg the corresponding azide of formula IV,

R_4

| v
CON,

in which Q, R}, RY, R’ and A are as defined in cléim 1, under Curtius reaction
conditions; _
(¢) . preparing a compound of formula I in which R? represents H and R? represents

C,4 alkyl, by reduction of a corresponding compound of formula IVa,

R4

[Va

wherein R* represents C, ¢ alkanoyl and Q, R!, R, Rf and A are as defined in claim 1;
(d) preparing a compound of formula I in which one or both of R? and R?
represents methyl, by reacting the corresponding compound of formula I in which one
or both of R? and R* is hydrogen with formaldehyde and formic acid; |

(e) preparing a compound of formula I in which R? or R? represents C, ¢ alkyl, Cy
alkeny! or C, alkynyl by reacting the corresponding compound of formula I in which
R? or R® represents hydrogen with an alkylating agerit of the formula R™M, in which



by ed.iJct ion of a correspondi ng conpound of “formula V1, [errm?b '
A J[err]-are as defined in claim1l; (i) preparing a conpound, O ﬂ‘)‘?ﬁfﬁgEET

| in which [err] represents [err] by reacting a correspondi ng e.og)ﬂ
formula Vita, [err] wherein L is a suitable |leaving gro err
are as defined in claiml1, with amonia; or (j) preparj conpound of
formula I by renoval of a protecting ggoup froman am noﬂ!ﬂ“{ﬂmu nEM”U"’
hydr oxy- prot ect ed anal ogue of a conpetund of formula I; ‘al A i Il or

necessary_gonverting the resulting conpound of fornula 1 into a
phar maceuRi d8Pr§feRis Aoty Gos alkarThas Gialiear! group and Yerepsesents 3 gypgoig, |

12. Con f . formula | or processes for their preparation,

subst ant r%?%‘g%&h%rei nbef ore described with reference to the Exanples.
€3] preparing a compound of formula I in which R! represents H or C, alkyl, R?
represents C,4 alkyl or Cy4 cycloalkyl, R? represents H and, in addition, R' and R?
taken together may form a C;; alkylene chain, by reduction of the corresponding imine

of formula v,

wherein Q, R', R%, R® and A are as defined in claim 1, R® represents C, 4 alkylidene or
C,5 cycloalkylidene, and, in addition, R* and R? taken together may form a G,
alkylidene chain;

(g). preparing a compound of formula I in which R!, R?and R? represent hydrogen,

by reductive amination of the corresponding ketone of formula VI,

R
TR

Vi

wherein Q, A, R* and RS are as defined in claim 1;
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(h) preparing a compound of formula I in which R', R and R? represent hydrogen,

by reduction of a corresponding compound of formula VII,

VII

wherein Q, A, R* and Rs are as defined in claim 1;
(i) preparing a compound of formyla 1 in which R? represents -OCCHZNH,_, by

reacting a corresponding compound of formula Vla,

Vila
- N
LCH,C(0)7 g3

wherein L is a suitable leaving group and Q, A, R}, R?, R* and R’ are as defined in
claim 1, with ammonia; or . _

- preparing a compound of formula I by removal of a protecting group'from an
amino- or hydroxy—proiected analogue of a compound of formula I;

and where desired or necessary converting the resulting compound of formula I into a

pharmaceutically acceptable derivative thereof or vice versa.
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12. Compounds of formula I or processes for their preparation, Substantially as .

hereinbefore described with reference to the Examples.



