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1%2-Het erocycl i cet hvl anmine derivatives and their use as. pharmaceuticals
. Thi's invention relates to 2-heterocyclicethylam ne derivatives, processes -
" for' their preparation, pharnmaceutical fornulations—eenprising them and to
thei'r -use as s pharnmaceuticals, in particular in the treatmwmmmmmmmmmm
neur ol ogi cal di sorders. Conpounds whi ch possess anticonvul s
N- et hyl - (d) -aspartate (NVDA) bl ocking prbperties lare: useful iwglhe

treatnent and/or. prevention of neurol ogical disorders such as stroke,
cerebral i 2cHate X B ’ ‘

Haterpeycli ethx inmine fdorivatives, aad) [thei | AWE A5 PNArTTKICEULICaA zheinmer's to
di sease, Huntington's chorea, QA ivo-ponto-cerebellar atrophy, perinatal
asphyxi a, Parkinson's disease, anoxia and neuronal damage associated with
subst ance dafseinvémion axgy ap Ddeesrbtwsicothyagiaknderiiniles, paddessesi fbe their
effects are associated with sgnme neuroprotective agents and conpounds wth
m ni mal ps\RIABRGHPAetRRArBRFEetE! afsmuletignsasPEIPTisiNECeheRy nd to their use as
2- het er oar > ) : Lvat eNadEsRLd bed as

phar macegt ?ﬂgg‘%@%%ﬁg’(én%ﬁé rr%p@é?%&at errll?%f&p%l%}l@gglﬁon ﬁlo 336791
describes 1,2- diarylethylam nes in which the amne group is a cyclic am ne
as useful for.control]ing neuropathol ogical_ processes and t

neur odegen CﬁFP?‘é“Q:‘o‘H@éElP@ﬁ?F& ap %Qré’é*llsapﬁIOQBI'H?&MT@)QE@IF%EQ%{‘%) blOCk_mg
4,769, 466 g;gaggh{ég%#uégm@m H%aﬁ@ﬁtﬂe?rft%‘gﬁd'/d%ﬂe%ﬁ%@ﬁ oﬂﬁgﬁro?d A laRopydragies

in which o e aryl groups s pyridineand the other phenyl as
ant i convul sanstsokeFweopemh iRdtaentia, Apgrdebeat palsy, Noy 336 mia,sepitepsy, Alzheimer’s

a- phenyl - 2-_ pyridipeet hangm ne as bej.ng useful for the treatnent of .
neur ol ogi°céj|1£eﬁf'"so tg‘.gt%‘gs cfan%fFa’z-Cﬁié‘foe'P%ﬁoy‘?ﬁ‘éF{%‘iﬂiaémaﬁé?E ?é’nd’e(ﬁlélflﬂ(ia?m%?a’

thereof have pPeesndesehidetioMat Mt henrRat H%a@{:j 2BQREATBE QHiH §stadlck labhde, rf]ézxor,

exanpl e US Patent No 4,769, 466 describes 1,2-"diarylethylam nes in whic

one of the examiplgrmangsticss opyadcdinee dfmdsfrablet bide effeq@heary|asagciated with some
& nternedi ates. Gernman Patents Igtz)s 24472&8 aﬁg DE .24 5063}?(# scl ose A%frrﬁt hP/I,
5-ethyl  affUEARRLFHIVEa2FHENAD CRIARCHPH: ST HATRHITE, BYE -PH‘H‘EESS}? )EHERa e
a- (2-thi enyeliy£p130 pyridi neet hanam ne as internediates to the correspondi ng

amdines. Cliffe et al, Synthesis (12), 1138-1140 (1985) descri be
N-(1,1-disne thyl ethyl)-a-phenyl-2- pyridi neet hanam ne as an exanpl e of a

hi ghl'y hi n%err?aqnSsﬁ'fe?elrlé%lrilét%ryfa_rﬁailrxle(y la%rg "Werivatives thereof have been described as

pharmaceuticals. For example, European Patent Application 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)-derivatives of 1,2-
diarylethylamines in which one of the aryl groups is pyridine and the other is phenyl as
anticonvulsants. European Patent Application No 356035 discloses c-phenyl-2-

pyridineethanamine as being useful for the treatment of neurological disorders.

25 Other 2-heteroary16thylarﬁines and derivatives thereof have been described without
mention of pharmaceutical utility. For example 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-a-phenyl-2-pyridineethanamine, «-(2-furanyl)- and a-(2-thienyl)-2-

% pyridineethanamine as intermediates to the corresponding amidines. Cliffe er al,
~ Synthesis  (12), 1138-1140 (1985) describe N-(1,1-dimethylethyl)-a-phenyl-2-

pyridineethanamine as an example of a highly hindered sec-alkyl-tert-alkylamine.

MR

*ACTION*




et 2 Shuman et al, J Org Chem 27, 1970-1972 (1962) describe
N-[a (2-pyridinyl rret hyl') benzyl ] acet am de as an internediate. Accordinggto
“the invention, there is provided a compound of formufal, R4 RR5 QA
RRS8to whereln A represents C=C, S or 0; Qrepresents a 5- or 6-nenbered
unsat urated heterocyclic ring having a nitrogen atom is in the position

adj acent to the point of attachment, 0-3 further heteroatons selected from
N, 0 and S, and substituents R6 and R ; é represents H or Cl. 6 al kyl; R2
represents H, Cl1.6 al kyl, C3.6 al kenyl, -, alkynyl, C3.6 cycloal kyl or

NH2CH2CO- ; t : e
L2 b oS O Repet 1R | HRIGS SRS Rt LR Ap o]
Rs i ndepermmﬁrh)derﬁ)mﬁmahnbﬂlaa-l CI 6 al koxy, Cl.6 al kyl, hal ogen,
trifluoronethyl or NR R9; R6 and R independently represent H OH C .6

al koxy, Cl.6 al kyl, hal ogen, trifluoronethyl, Cl.6 hydroxyal kyl, am di no,
CONH2 or N present O
when subst%gs?md?gstd R}eaﬂgéﬁtacﬁg t@@l n eggé entfdrﬂggg{r@ggﬁ 1(5;I Cl -6 al kyl;
provided that: (1) when A represents C=C R3, R and Rs each represent
H, and Q represents 2-pyridinyl, 5- or 6-nmethyl-2-pyridinyl or '
5-ethyl-2-pyridinyl; then R is othgrlth ; I%@(2) when A represents
C=C, R2 represents t-butyl or ; and Rs

10 | R R

wherein _
A represents C=C, Sor O
Q represents a 5- or 6-membered unsaturated heterocyclic ring having a nitrogen atom
15 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, C, 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, C;4 alkenyl, C, ¢ alkynyl;
R* and R’ independently represent H, OH, C,, alkoxy, C, alkyl, halogen,
trifluoromethyl or NR'R’;
RS and R’ independently represent H, OH, C,, alkoxy, C,s alkyl, halogen,
trifluoromethyl, C, 4 hydroxyalkyl, amidino, CONH, or NR*R?
2 in addition, R® and R’ may independently represent O when substituted on N;
R® and R’ mdependently represent H or C, ¢ 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-methyl-2-pyridinyl or S-ethyl-2-pyridinyl; then R! is other than H;
3 (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;



each represent H, and Q represents 2-pyridinyl; then R is other than H,
(3) when A represents Sor 0; R2 and R3 represent H, and Q represents 2-

" pyridinyl; then, either R or one of R and Rs is other—than H—aet—3 (W
vl (1 and pharmaceutically acceptable derivatives thereof. Specific 261
het erocyclic rings which Q may represent include non-aromatic rings such as
t hi azol i ne, diazoline and oxazoline. However, Q preferably represents an
aromatic ring, s for exanple pyridine, pyrazine, pyrinmidi ‘n‘é/ ‘vb/ﬁ/r'l 8azine,
1,2,4-triazine, imdazole, pyrazole, 2H pyrrole, isoxazole, isothiazole,
oxazol e, thi | - Lazl : - j.a@diazine and 1, 2,4-triazole.
Al kyl grou%ﬁs@éﬁ%lﬁﬂa%uﬁcég%%?@f%ﬁg?ﬂ%’66? t&%m% and RO nmay represent

i nclude nmethyl, 10 ethyl, propyl, isopropyl, n-butyl, iso-butyl and

s- butyl . gkox roups which R4, RZ}I R6 and R7 .may represent include

met hoxy, m@c BT SO ERES Meligh &h THYOTGRECIRA dPciide noparomgti ANgRSUFRGS

represent i 4 1or.n £ Reobd 1.odl) r
B o IR b M L T
propenyls. fArkgxamhpigr pypdinehi phaiiieapgritidimey pyejdaesent 1,2ditrden2- pmdajayolel
and 2 is butwynyl. cl oal kyl groups which R2 an . represent .i ncl yde
cycl opropyP),’.r%Z%@ch%WWlF’ (‘ﬁ%g%‘:énlsmh‘%ﬁ?&evc%@%e?wagg%r éfi‘i'%? azipg, l’gﬂ'
represent s Crles,iLe LRRrEs entig-AaPyri dinyl or 2-pyrazinyl; R represents C .6
al kyl (in partlzclu gr rrét’hy%l)z;’ eR2 i s hydrogen, nmethyl, ethyl, isopropyl or
NH2CH2CO-; R3 20 is hydrogen; R4, Rs, R6 and R7 each represent H A

prefer o Sy o SATBOICE Y sh ERebe TR ongs s ARl delined bl
]92” lronrJ |O gyo: : ?tﬁgfl?{?ggﬁﬁ,ufsbﬁﬁiﬁy}i REEHDLANbEtyI.hH YA tyeSANox) hto R PRIER AR, RE, RS
and R” may represent include methoxy, ethoxy and propoxy. Halogen groups which R?,
R’, R® and R’ may represent include fluorine, chlorine, bromine or iodine. Alkenyl
groups which R? and R* may represent include 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 represlcnts C=C; Q represents 2-pyridiny! or 2-pyrazinyl; R' represents C,
alkyl (in particular methyl); R? is hydrogen, methyl, ethyl, isopropyl or NH,CH,CO-; R’
2 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,

25 CHy

\

Ia
NHR2®

1 in which R™ represents H, methyl, ethyl or propyl.

Pharmaceutically acceptable derivatives of the compounds of formula I include

pharmaceutically acceptable acid addition salts, quaternary salts and compounds which



pharmaceutical |y acceptable acid addition salts, quaternary salts and
conpounds which 3@ 4 will be suitable bioprecursor gs) to the 26
conpounds of fornmula |I. OF particular interest are acid addition salts.
Pharmaceutically acceptable acid addition salts of the conpounds of formula
| include s salts of mineral acids, for exanple, hydrohalic a¢idsu(such as
hydrochloric or hyd:obromc); or organic acids, for exanple| formc,
acetic or lactic acids. Quaternary saltsd4of the conpounds of formula I
include salts of d-, alkyl halides. io Bioprecursors of the conpounds of
formul a | wilhbe uditabie dlidpneeuters (pavdmegs) amtheacompoumds of fomngén HeOf patticubs of
one or nore of the amin u and when a conpound of formula | bears a
hydr oxyl HFoust a%%?‘ég]sacgift Rzﬁﬁm c and amino acids. Urethane derivatives
include d.b al koxycarbonyl groups. Amino acid am de and ester derivatives
may be formed froma-amno acids. is Certain conpounds of formula I are
opti cal | yPhstmaeutichlly aqprepeatile asdnadditian saltnhof Lhte@bmpbmlrdsnoft ﬂmemg@obmcmet he

o nocSusa L3RG Codel PR SrSBIE bl BYTLIoRER Y St g
phar maceuhj&abtymagcepbaing: daas, fof 'e)(ﬁnpléW()ﬁﬁfchSME&Br ﬁ@ﬁera'cﬁjeﬁ- (a)
whi ch

preparing a corrpound of Tormula | in and R3 each represent
hydr ogen, by reacting a correspondi ng corrpound of formula Il, 25 QCH3 |1

wherei n Qdc.lé. Sﬁ%xs ggtlegak{g[e%[ lhgﬁcorr?ﬁonl}n]ds o\?‘formula PR sacf{s c];fO (E{Lu'clllﬁyllhlalhdesRA' RS

36t

30 1-11 N

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, 4 alkoxycarbonyl groups. Amino acid amide and ester derivatives
may be formed from «-amino acids.

15
Certain compounds of formula I are optically active. All optical isomers are included

within the scope of the invention.

According to a second aspect of the invention, there is provided a process for the
2 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 coinpound of formula II,
2 Q-CH, II

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

AR
30 ./N
(CHy)gSi

H

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



wherein R4, R5 and A are as defined in claim1l, in the presence of a base;
5 '(b) preparing a conpound of fornmula | in which RZW-.%%
" hydrogen, by reacting the corresponding azide of formulalV, R4 RR5 A
IV "CON3 in which Q R, R4, Rs and A are as defined in claim1, under
Curtius reaction 1o conditions; (c) preparing a conpound of fornulg I in
which R2 represents H and R3 represents Cl1.6 alkyl, by reductioh 6? -
correspondi ng conpound of fornmula IVa, R&S Rt RS is AlVa HNR3a wherein
R3a represents ., al kanoyl and ?, Rl, R4 and Rs are as defined in claim
1: 20 (d)(bprepaprenariag a sopratddat topmpla hingwhigh Jiand Bneepsesaps hndogcwDYand
R3 represegr t.h clj: rrespondi ng conpound of fornula |

i n which orﬁgéérgﬁ.ﬁo #rfgpgﬁé&gn%l%olkgﬁhy éoISJZn wi th formal dehyde and formc
acid; (e) preparing a conpound of forrmulag4in which R2 or R3 represents
Cl.6 alkyl, C3-6 alkenyl or C3.6 al kynyl Rby reacting the correspondi ng
conpound of forrmula I in which wu Fﬁlor e%ésents hydrogen with an

al kyl ati ng agent of the fornmula R1OtM } ch R10 represents a Cl.6

al kyl, ¢3-6 al kenyl or C3.6 al || gr M represents a suitable

| eavi ng group; (f) preparingRa conppund ormula | (in which R represents
Hor CL.6 alkyl, R22 represents C2{6 al kyl or C3-6 (!;ygl oal kyl, R3
represents H and, in addition, RlL a&h@N¥ 30 taken together may forma C3.s
al kyl ene chain, by reduction of the corresponding imne of formula V,

in which Q, R!, R%, 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? represents

C, alkyl, by reduction of a corresponding compound of formula [Va,

[Va

wherein R™ represents C, ¢ alkanoyl and Q, R, R* and R’ are as defined in claim 1;
o (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, 5 alkyl, C4

alkenyl or C, alkynyl by reacting the corresponding compound of formula I in which
s R?or R? represents hydrogen with an alkylating agent of the formula R'-M, in which

R" represents a C, 4 alkyl, C, 4 alkenyl or C, ¢ alkynyl group and M represents a suitable

leaving group;

H preparing a compound of formula I in which R' represents H or C, 4 alkyl, R?

represents C,4 alkyl or Cy4 cycloalkyl, R® represents H and, in addition, R! and R?
30 taken together may form a C, 5 alkylene chain, by reduction of the corresponding imine

of formula V,



heot r 6 R& RRS QAV N2 wherein Q R, Rs, R5 and A are as_defined
in claiml, R2 represents C2-6 al kylidene or C3-6 cycloal kyli dene, and;"~heet
“addition, R and R2 taken together may forma C3.s io0 alkylidene chain;

(g) *preparing a conpound of formula I in which R, R2 and R3 represent

hydr ogen, 'by reductive am nation of the corresponding ketone of fornula  _
VI, RARE is QA of O wherein Q A R and Rs are as defined in claiml;
20 (h) preparing a conmpound of fornmula | ig which R, R2 and R3 represent

hydrogen, by reduction of a correspondi ng conpound of formula VI, RA RS
25 AV 1 | "1~-0H wherein Q A R4 and Rs areggas defined in claim1; (i)
preparing a conpound of formula | in which 52 represents - OCCH2NH2i by 3o
reacting a correspondi ng conpound of P@‘Dr ||§1,5 7 R4

Q A v

. | N\\R 2

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

C,¢ cycloalkylidene, and, in addition, R! and R? taken together may form a Gy
1 alkylidene chain;

(2) 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 4
5
R
15 /
: A Vi
0
wherein Q, A, R* and R?® are as defined in claim 1;
0 (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

R5
/
VIl

“NoH

wherein Q, A, R* and R® are as defined in claim 1;
€] preparing a compound of formula I in which R? represents -OCCH,NH,, by

3 reacting a corresponding compound of formula VlIa,



OA R5 Vila LC H2C (0)~N NR3 wherein L is a suitable | eaving group and Q

A, R, R3, Rand Rs are as defined in claiml, with amonia; or 0) .

" preparing a conpound of fornula | by renoval of a pretecting group from a*ﬂ
i 0 dm no- or hydroxy-protected anal ogue of a conpound of fornula I; and
where desired or necessary converting the resulting conpound of fornula I
into a pharmaceutically acceptable derivative thereof or vi.cq versa. In._.
the reaction of process (a) suitable bases7include, for exanple, butyl
lithiumor is lithiumbis(trimethylsilyl)amde, in an aprotic solvent or a
m xture of solvents, for exanple, tetrahydrgfsuran or hexanes and at a
tenperature of, for exanple, from-80- 30C. The rearrangenent of process
(b) may be carried out in an inert sol eht, eXanpl e, zo toluene, at a
tenmperature of, for exanple, from 5Q-130C | ysis of the corresponding
i socyanate forned in situ may bepdccongh th water to give the
correspondi ng anine or with an alcohol, for dxanple, b#nzyi al cohol or

et hanol, to give the correspondi ng cgybamate. zs The reduction of process
(c) may bBe carried out withCHhgdrd je r SoiRi ng agent, for exanple,

di borane or sodi um bi s(2-net hoxyet hoxy) al um num hydride in an aprotic

sol vent, for exanple, tetrahydrofuran. The reduction may be carried out at
a tenperatweherei L fsor seitabipileavifiig gnodp 2adC), 30 R R°h& rasalc R’ ame @f defioce s
(d), net hylﬁgtioq i S accg_&gli.shed by heating the amine with formc acid and
f or mal dehy deR 1la M ABISOIH ETof , For exanple, from 50-100C. In the
reaction Of(jproceﬁ{?)ep(a?i}m asébrhﬁ&hﬁd bf 8YrrRdla I URSn VAl éha'ﬁrﬁﬁétihg@& £ftom an
i nclude, for exanhple, %al ogeh, preferably chlorine, brom ne of i odi ne, or
an al kyl 1 ozminoylorlhydroxy-protestiet anelague s, a tempenadrpf &rmmleyll at e or
tosylate. The,al kylati.on reaction nmay be. carried.out in an aproti .
solvent -t orib Rt BERorcRtes ity Ty eing BF aeSutt botoBBe B ifitia L into o

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

the correspohding carbamate.

s 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, tetrahydrofuran. 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 include,

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



exanpl e, potassium carbonate, and at a tenperature of,_for exanple, from
0-100C. s The reduction of process (f) nmay be carriedfaﬁ?\ﬁrth\a\h¥gLLge
" reduci ng agent, for exanple, sodium borohydride, in a protic solvent, . "feat
exanple, methanol, and at a tenperature of, for exanple, from 0-80C, or
the reduction may be carried out in the presence of hydrogen and a

hydr ogenati on catal yst, for exanple, platinumin a protic sélvént such as
a | ower al kanol, for exanple, ethanol an® at a tenperature of, for io h

exanple, from 0-50C. The reactjon of process (g) e carried.out in a
protic solughfnate groupdpprEample, Fesy lat%\IOIEéﬁ&la‘§uc’ﬁr?%§HW@t“l‘?§n{5’laF“?% Mgyebe
presence gof . ' ' yarh 9k, SXRIRhSle, inSPEigd® f a base, for
cyanobor o §Hfg?%é?rda%gaé\%%gmpgasggﬂéﬂfbr eggnlgllc’el, an%nielglrcnegcgt atbe, and
is at a teaperlatpoessiim chesormxanpideat i nempesB8OE: offtfer exctnplei fromO°-pPGEess
(h) may be carried out in the presence of hydrogen and a hydrogenation
catalyst, for exanple, platinumin a protic solvent such as a | ower

al kanol, rfor | : {RNGLC watkl § 1SHRBe 38dAGRE  dzeAti B
and at ‘a '{%éégg?&éc%&ﬁj%ﬁ&&%?@orpg ﬁrﬁ e, from O- 808? Inethe re%cafgi on of
process (édansplef sdilieml banohydride,oimps piutichsdlveray forepramspla; matbanele anfiadtogen,

ol vent | FETPRaRERP 0B, 1O EHIRBIE it EroRC; Bres Enpraoba i caifiedfluTnfbgl, ©
0- 100C. j i g o
g%xle'tg?]ﬁ&eofv %Eg%}?aft?{l] gpﬁpyﬁﬁgtggéniﬁ&n cA181yBY Fbr farhle, pratinead ihg godup

depends e nat cting grodp and includes acidic or basic
cl eavage siventdsuohesod Jowsr afanbhioe examiple, ethenecand gt temppermtere phrior
exanpl e, benzyl, _eth rbonyl, benzyl oxycarbonyl, t-butyloxycarbonyl or
Ci-6 aWkaﬁ%?WgE(ﬁEHbgﬁﬁfgularly suitabl e protecting group is 30

benzyl oxycar bonyl, which may readily be renoved by hydrogenol ysis or
hydrogen bromde in acetic acid. O her groups that may be nentioned

i ncl ude tThergdaioncfmivocass (g) MBy dE, cantied lout in a @rotiesplgntcinrexample, a lower

trifluoroacetic acid. Further. protectin oups, and -y = - - oo o oo
9 net hodsgf‘é?mt ‘W&?’rasr @ﬁ&?ﬂpﬁdf’ethﬁe%r&f‘?rb%dgf ﬁtgl)ydﬂ%&rg‘ej Heing aesph, for exagpls, ps
in O gani &dishAgsdctohpindy ahd bR askreARen salf$dr 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 hydrogen 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,

2 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, ethanol, and at a temperature of, for example, from 0°-100°C.

In the reaction of process (j), removal of the protecting group depends on the nature
of the protecting group and includes acidic or basic cleavage or hydrogenolysis. Suitable
amine protecting groups are, for example, benzyl, ethoxycarbonyl, benzyloxycarbonyl,
t-butyloxycarbonyl or C,4 alkanoyl. One particularly suitable 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 cold trifluoroacetic acid. Further protecting groups and



It will be appreciated by those skilled in the art that—n processes,. sheet
(a)-(i) above certain s functional groups in the reactants (for exanple

" when R4, Rs, R6 or R represent OH) are advantageously protected by a

sui t-able protecting group (for exanple to avoid their transformation by
the reaction conditions), which may be renpved subseqliéntly as described -—-
in process (j). io Functional groups which R4, Rs, R6 and R nay represent
may be interconverted, introduced, or derpved from appropriate precursors
usi ng conventional methods. The reaction conditions of processes (a)-(i)
above may aimsthdyls fosdwit remoenad acodesmribedderT Vé Greene,Rrooshtive Groals in Organic

functional groups. {,§ The startin terials for the products of reaction
(b), may beg)gﬁkf%l%e\gﬁ%;,ntf:wxe&%n%ﬂ? (1) reacting a conpound of the
formula VIIl, R4 t RS HXRC 20 RAVIII H inwhich R, R4, Rs and A are
as defined above with a conpound of the formula I X, QCH2-Y I X 25 in which

Q is as defitrvall tebappreaiattdrby eprsessites! im thei arathat ineprocegeg (D) atbave certain

exanpl e, hal ogen,. to give, the correspondi ng,conpound of formy a X, R4

RS 50" @' ARl grpudh Ity e nto B8 xR MORRy N eBeiiy FECamIohd

of formul a atewidvin@geddlf Brotd&8d byacii@BIObrstk&ihg group (for example to avoid their
transformation by the reaction conditions), which may be removed subsequently as

described in process (j).

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,

VITI

in which R, R*, R® and A are as defined above with a compound of the formula IX,
Q‘CHz'Y . IX
in which Q is as defined above and Y represents a suitable leaving group, for example,

halogen, to give the corresponding compound of formula X,

30




(1) may -be carried out in the presence of a base, for exanple, n-
lithiumin an inert solvent or m xtures of solvents,  for exanple, hexane’?,t
" tetrahydrofuran or hexanet hyl phosphoram de. The reaction may be carried
out at a tenperature of, for s exanple, from0-50C. The . reaction of- step
(2) may be carried out in a nunber of way: as described, for/eyatyl e/0in ___
J. March; Advanced Organic Chem stry, WIley- Interscience, 1985. e net hod
whi ch nay be nentioned is achieved by reacto ng the acid of fornula VIII
wi t h di phenyl phosphoryl azide in the presence of a base, for exanple,

tri et hyl aniare] them @) reagimg thelcoerpiqunidoof fexenubd & withlareasdat Taetreaqemadfustep
of, for io ﬁxa e, fraom 20-120C. The s%g ting material for reaction ﬂ%
may be obt o M PORTHE QiR BERarTE OlcbhPYulRs SRTMRIPuPHD] T R 1pest
or R3 reprexeiin:hydl ogsfulY CN%BRNch@alfoRCYkAbRAN  H&GHA Y8 iRt oRMANes,
For exanpl e, C2-6al kanoyl halides or anhydrides nmay be reacted I's In the

absence of Exsolerbylphoipiveamaide. dlseir¢abion mapite sotiedntutmmy feenpesauire PErior

exanpl e, toluene, . nmethyl | oride or .tetrahydrofuran.. The r.eactions y
be carri &d ep‘iﬁ‘_fnl?qﬁ’ frAm Bﬁ?@gnﬁge&ea‘éﬂ%%,ﬁq@p e%ﬁrﬂee?argegﬁ%tilﬁr%nﬁ?ﬁ%ﬁ’é%?
such as pyrygisngs défeiveaads @:Eh'in}?ﬁ}’ in 9€ Mafdht ehdRdhcéd CrghRIFRCRGhMIG, Wiley-
for exanple, from 0-100C. Another nethod which nmay be nentioned is’the
formation olinteyseigness|198ér iWee meskodwhicinotaydre ofentioeed d9ackievassppmefictigg the
amne with the reagen d,.by. heat formc acid and acetic .anhydride
5t enperdsi Br e L Sy MiphERURRGspATY SaREat B BTBRLS of & Dt fOF
fornyl ati orexag@sé) iRt Ane! R dfine & soRHns, fof @kaxﬁ?%lﬁené 8t 4 ayskratuse B fof
a tenperature ‘of, for exanple, fromO0-30C. 2s The starting material for
react i onwo( fexample.bgomr 2Pak28C by reaction of the corresponding conpound of

formula I in which R2 and R3 represent hydrogen with the corresponding
al dehyde or ketone in the presence of an acid catal yst, for exanple,

p- t ol uenesul P GRARingadiaderiAlNE rédVtidnt (ONMMhibeh obt£Aed efrdhe tid i cdimeapdrdin®f
the elements of water, for exanple, azeptroping with toluene. In some
cases the igampound efoformula hinswhish 8o’ repsesanthyduegendy eanepntional apdation

process kn [ y. | N, ~a e i . =] t
in the pr e?%%@aggseﬁygﬁ%égsha%%dé xg}qﬁ%r%g‘gaﬁ%%& rlllhggc?% @%@%xg?&ggéﬁ% é‘?ﬁtg&]
pl ati numsi rinahprbiercesd]avariemibdwasrpa boltstle ahdrasolvent may &eanpd,dor exdmplel
and at a tenpperature of, for exanple, from 0-,?19C. In the case where the
starting mdP8ing msthylene 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 is the formation of N-formyl derivatives by reaction of the.
2 corresponding amine with the reagent formed by heating formic acid and acetic
anhydride at a temperature 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 corresponding
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 promote the elimination of the elements of water, for

-~ example, azeotroping with toluene. In some cases the imine is formed in situ during the

30 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



set 11 formula Vis forned with R and R taken together representing a
C3.s .alkylidene chain it is prepared by cyclization of the corres, j —

"~ al dehyde of fornmula XI, RA Ra RS QA X ,NPHinwichQ A R4 and F?‘oet
are-as defined above, R' represents -(CH2)24-CHO and P to represents H or

a protecting group renovable under the cyclization conditions. Conpounds

of fornmula XI may be prepared by hydrolysis of a correspondi ng ¢onpgound of_ _
formula XI in which R' represents a group df the fornula, to -(cH2)2_4 OR
is OR11 wherein R10 and R' represent Cl_3 al kyl or taken together

represent af@mgad ksyfosmed vth Eéend Rdalbey sigstivér tepeesaotingh Cypyallydidene chadia

out in aquegus nedia..n th resence of an gcid,, for ex | e m ner al
acid such a& T grER$red] dcyagﬁzgtxqrbﬂgg\paiqﬁeespgpamfgoz}ldﬁﬁyd& ulzx &b 0-50C,
The starting materials for the acetals of foynula XI may be prepared
essentially according to the procedures forRthe preparation of the starting
materials of reaction (b) described pye uitsabl e nodi fications thereof
as described in the exanples. zs Th Raterial for reaction (1)
may be prseparedfroma correspopdi co of formula | in which R2 is
hydrogen by conventional acyl &’ on t&chniq g , for ex | e, by reaction
with an activated carboxylic acid deriivative which co ins a | eaving group
a- to the carbonyl group, for exanpt&._chloroacetyl chloride or bronoacetyl
chloride, in the presence of an Bcid allceptor, for exanple, triethylam ne
or pyridine. 30

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 prepared by hydrolysis of a corresponding compound

of formula XI in which R" represents a group of the formula,

10
: Y

ORll

wherein R and R" represent 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
20 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

in the examples. o

25 ‘The starting méterial for reaction (i) may be prepared from a corresponding compound
of formula I in which R? is hydrogen by conventional acylation techniques, 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 bromoacetyl chloride, in
the presence of an acid acceptor, for example, triethylamine or pyridine. -

30
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



The starting materials for reactions (a), (g) and (h) are either well .kpown
or may be prepared from known conpounds by conventlonal.nELhﬂds’fgee for

- exanple 12 Conpr ehensi ve Heterocyclic Chenmistry', by Katritsky and Rees,
Perganmon Press (1984) ]. Pharmaceutically acceptable salts may be forned
by reacting the free base, or a salt or s 'derivative thereof wth one..o#
nmore equi val ents of the appropriate acid. The reacti'on may'be carried out
in a solvent in which the salt is insolublije or in which the salt is

soluble or in mxtures of the solvents. Acid addition salts may be

converted t'Qofprehemivee Hhaoticpdid Tirmitey’, vaKitbtskPyaf@aREes)Péridemoal Press
w th sodi um hgdrom de in water at roomterrperature Quaternary salts may

be prepared P$Dih t he correspondi ng to secondary or tertiary am nes by
conventional nethods, for exanple, as described in J March, Advanced
Organi ¢ Chem stry, 3rd Ed, WIley-Interscience, 1985. Sui tabl e bi oprecursor

forms of aRimmmuatﬁh@ﬂlyfa@l:émhalelsal‘faynztyeb@fcﬁ'n&fd%ﬂy bsactiegahe figge ta3e, or a salt or
correspondl({lg conmpound g‘f formula I in which one or nore of the am no or
i s hydr oXyl95g Wams%thesrea PHBtE: @mpre §qdivelents af lisndPRICRERLE afidy drhegeacton

al kanoy! hiéayd%e Grried A G Y g@lggnteﬁxt fhictfhel F"IQ BRoRMHIE oPlindwEiRh Qgéqréblt is

activated rivative thereof. nventi ona atron.. techniques
am nes nay sbmhlue;exﬂ mTrlnectme:aodif mmssaimmhe A@drarddeuiomlshlts mayhbe p:bascmme tothea
base, for exanp gl um _hydr oxi de or pyridjne. The reacti ons may
carri ed outCOFr?SP%dlas éf'fbé%f’xadn%]él l?)éﬁ%acnﬁé\ﬂé%é?“ withssadiygg) hydrods mzwater at

sol vent may,Bg, L!éx%ﬁeraftﬁfe ex@mlté?na{}p s‘dﬁ?emafe% géfcﬂﬁxt'é‘d"l thdehe! correspanding

t et rahydr of uran reactions be carr errper ature
exanpl e, wf secer@iatp OC.teiftagy amndsbg&bnmntmﬂah neethads) dornexamgts, ias atesarézednimy]

be carri ed ondi fjons .sim | ar for the thesi s of
pepti de bo §r9hn5115f6f"eer CEEHF téyg"'rdbg ‘24@9&%&%?}?“% -eaction in

the presence of N, N -carbonyldiim dazole in a pol ar aprotic solvent or u
using a hindered base, e.g. triethylam ne and an alkyl chlorofornate. Wen

one or bot Puitablet bnepmnunmraforlnis of tar agepowsubef faroeriad may by girepaned byheeacting

R A e e A L RS N

or hydr ogemyBf&xyl S@ouph ine@pricteed dith@ %L alkagbRSacid Bahydride, I8 , WEAHbpNedide,
I ncl ude t but yl oxycar bonyl” (Boc), which Ts renoved by st andi ng

C,s haloformate ester, or an amino acid or a carboxyl activated derivative thereof.

Conventional acylation techniques for amines may be used. The reactions may be

carried out in the presence of a base, for example, sodium hydroxide or pyridine. The

reactions may be carried out in the absence of a solvent; however, a suitable inert

20 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 e-amino acid derivatives may be carried out in conditions similar to

those used for the synthesis of peptide bonds in protein chemistry, e.g. by carrying out

the reaction in the presence of N,N’-carbonyldiimidazole in a polar aprotic solvent or

2»s using a hindered base, e.g. triethylamine and an alkyl chloroformate. When one or both

of the amino acid nitrogen substituents is hydrogen, the nitrogen atom requires

protection. One particularly suitable 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

30 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



30 the peptide in cold trifluoroacetic acid; Fnoc, whi-ch—ray—be—rerpved-byst
treatment with dilute piperidine (20%in DVF);

" (4- met hoxybenzyl ) oxycar bonyl and 2-nitrophenyl sul phenyl. Further

protecting groups and nethods for their renoval areeat "~ - rJ | [/ 1v
13 described in T WGeene, Protective Goups in Oganic Synthesis,’' \Wtey—
I nterscience, 1981. Suitable bioprecursor groups which may be nentioned

i ncl ude met hoxycar bonyl, s ethoxycarbonylizmnd a-am no acids, for exanple,
gl ycine, alanine, leucine, proline, netiiionine, serine and sarcosine.

Deri vat i vesdedfcridedrin Ad VA €i s ner Brope@iverG exlipsds f@gaald Syntigdsyss iWikey Iesredietdepn
of corrpound? g\‘itth asymetric centres nmay be acconplished by nmethods io0
wel I known % ‘he art, for exanple, by separation of their

di astereoi soneric salts, chromatography on a chiral colum or asymetric
synt heses. Methods of resolution are described in J. March, Advanced

Or gani ¢ Chebuisablg, bidpdecuEstint igooypsWilhésh Imase rtecimere@mnedl #&%udel snéthexycarbonyl,
compounds of ,formuJa I, apd their pharrmaceutically acceptahl e derjvatives,
are. useful CHOSHIERORH 310 S ABURS drikinelot) SGMEle BLEWG: BANIRE, alebRFs PrOlTe)
particul ar, MRQtHROsh f A L | V.. X ' '

being Iim tlgg@gﬁngﬁé foll odv"f“ﬁg"%‘i%%%& FiiVesief %eﬁggiﬁp%b%déggz{r%kt ghééﬁ%&'?g};
possess NVD#lybinecki ng properties. Neurodegeneration is known to be caused

or accelerated by certain zo excitatory am no acids found naturally in the
central nervous system (CNS). G utamate is an endogenous am no acid which

has been chResélbfbh FtorspAuddSbitlessythale®hd cehtréN iyt B hcddinpiiige bihdBs
brain. Autamate is al so known as a powerful neurotdoxin capable of killing

CNS neur enswelidenovgein gha 3rat Fenl exprepleomyi sapenatianhiof thaircdiaptangoisasngrisk saltsnd

di . h h h i £ yi f |
Co 25 hypoxt omabeaBhu AR SRt Kb bR PR aifelds RreGR fineCfitGR 25
post synapt dé€scrigbd i TaMearcRCARY ided Cginddra@hemising M8 BEHRIONZ SWIASIneriond,

spectrum agoni st having activity at four neuronal excitatory am no acid
receptor sil¥. These receptor sites are

15 The compounds of formula I, and their pharmaceutically acceptable derivatives, are
useful because they possess pharmacological activity in animals. In particular, the
compounds have useful neuroprotective properties. Without being limited by the
following explanation, the compounds are thought to possess NMDA blocking
properties. Neurodegeneration is known to be caused or accelerated by certain

20 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 |

s 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 receptor types. Thus, agents which selectively block or antagonise 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



named after the am no acids which selectively excite them kainate (KA

N-‘met hyl - D-aspartate (NMDA), quisqualate (QUS) and . et
- 2-am no- 4- phosphonobutyrate 30 (APB). Qutamate is believed to be a m xed
agoni st capable of binding to and exciting all four receptor types. Thus,
agents which selectively block or antagonise the actiaw.,f ghutanptes at
these receptors can prevent neurotoxic injury associated wi th anoxia,
hypoxia or ischemia. In particular, conpolthds which bind to the NVDA
receptor site let 14 and selectively block the action of glutamate are
useful in @Rd ssleéméﬂy piskdhe aﬁﬂ%@ﬁﬁ%&tamam FHeWse b g b prAveatidn s8d eeatment
addi tion, la I, and their pharmaceutically acceptable
s derivati @22‘689 ?ﬁggée dés(r% Fgésonvul sant activity by their ability to

i nhi bit maxi mal eI ect roshock (MES) induced seizures in mce, certain
conpounds i nhibit the onset of convulsions and death induced b

adni ni st r atli otdditiomnveie compa@danet dermulan [, éBﬁpWﬁd@hééfﬁﬁﬁ@{tkca{b acceptable
ant i hypoxi t a I

mce | n anCslyais Seonktle sBRbouddedn? AAFTEE S, A K8 bl el

measur ed byle&mbmmg\flﬁsgaﬂ@mﬁmokazxﬁbs lin tnyict,ceptay @dmpgouads hnmdxtlthabmts@mﬁ:
ext ensi on conpagnent of e seizure in groups of mce _induced by naxi mal

el ect [1 oshoRNYWaSRs andedegthy indyced by eﬁS’é‘P’PtSHﬁé‘QP ab M4 o %‘ﬁe %R,chFH'F‘Wg
Porter et Spreguids BtmbRfrdeian ROl 20y BHe 3Ry R et ol e,

st andard a@émisedkﬁlaamxygemddplemmamhmmneml Certai n conmpounds of thi s

i nvention may possess useful antihypoxia activity. This activity nay be
conveni éhtly neasured in mce. Goups of mice are tested at various

times aft e%ﬁ{tﬁgarx]llhﬁaf Q&%%ﬁx@?ﬁé‘{: nRHL A Shy Qs‘sl:&'ihe%f’é 9 g@ﬁﬂd’g%mg I—é‘«%ni g;%t

conpound. tinme 1n-a tenpetature-contro
envi ronrrenhu(cBGi%b moric cayesnsiord cdftponggemf the seénwe dadgrofpstaft imdd uajuced by

conparison is en ncjdent vehicle treated, ani.mals an

oxport ront HAGBLSecToegs LSS S aral f1 i e 2 e PN SRR, Mpsrng 0

conpounds ELpRREELRSSF tiid Bplle fFRISZnCH, NINCDS as published by R J Porter et al, Cleve
1s 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 measured in mice. Groups of mice are tested at various
2 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 obtained. Other modes of

25 administration can also be used.

NMDA activity may be measured in several ways:

a) NMDA blocking activity is measured by assessing a compound’s ability to protect

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

Epilepsy III, 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 observed for convulsions



2s adm nistration can al so be used. NVDA activity nmay be neasured in
several ways: a) NMVDA bl ocking activity is neasured by assessing a

- conpound's ability to protect mice from convulsions induced-by—intravepgy
admni stration of 150 ng/ kg of NVDA 30 according to the procedures of
Czuczwar et al., (Neurotransmtters, Seizures and Epilepsy IIl, edited by
G Nistico et at., Raven Press, New York 1986, pages 235- 246) G oups of
mce are pretreated by 30 minutes with thastest conpound by 't he ‘ofal’ or
intraperitoneal routes and then given NVDA. Aninmals were observed for
convul si onsis SitfinedByalosdef 'rilgbdn@yeiﬂﬂeand)faptpicgmmk:ug;frteﬁﬂc&:korﬁudeiapmarﬁmimlsof

tonic/clonic seizure t fo nafter A dosi ng and
mortality \ﬁéﬁiﬁeg&g?rd@jm‘%)a K/%&Vme‘rﬂ g %‘PFE ’§¥ WS TFGRT | s measgred in
vitro by a%?aNMEAare%Q oraa' AdedviytiQ m&ﬂhi‘%& iRy a]%f Bitnlaea Lo5g8 Bhds

ant agoni st 10, 11-di hydro hy - s 5H di benzo[a,d]-cy en- b5, 1 -1 mne
(MK801) toatbhieyreoepnlmblt Tthadmgt hafd the md:espﬂorbemttztgonﬁmstlérllamdydmmme&yl-

J. Ph 409 (198 VD tor affinit
AL RO T N RO S TR e
fol | owi ng td&&r%‘éd*@ﬁlz%ewlmag%%g&sw mmP'é'BiSmS@@g 465’%1?987 1986) and

Wat son et al, Neurosci Res Comm °2 169, (1988). 1b An inportant factor in
j udgi ng th@)uMAmésglwnncomsfﬁ&mﬂy mhye atspémt tested iofthe {&d{loplotdmate and

cifocts - GHBNCoREEEsRys UGan R kel A MBRAGHESY PR erbies &

assays essemBdali1986) € WalkisBH ok @1 tm@urléE@ICRQsPC@ﬁuﬁ’ 2%@9@1:‘9839'r et al,
Phar nac Bi ochem Behav, 1977, 6 351. is The t herapeuti c indeX for a corrpound

may t hermobe cal cul at ed to prow de an indi catlon of the relative safety of
a conpound., Marked side eff.ects of orrpo may. al so be f significanc
in eval uati Wﬁgrﬁghgﬁ‘ftﬂés‘g rrﬁ'tﬁj fn%u‘fﬂﬂ stg) Pﬁﬁtlnéetflt
their abil igeyrdlogieaUtsorak b Eh@@&ha@bﬁf&rtﬁélﬁ9?0;56?15?%E@bﬂiﬂiﬂ:@'n@%bt@ﬁ@@ff@ét@g
to the criteria set forth by Irwin, Conprehensive servational Assessnent

la. A zo sﬁﬂr@mmnds mayiabe i avaluaied Rnoseiter reurologie dmpairgart easseysaessentally
and Physi ol Ogol%l

B4fe procedures of Coughenour ez a/, Pharmac Biochem Behav, 1977, 6, 351.

15 The therapeutic index for a compound may then be calculated to provide an indication
of the relative safety of a compound. Marked side effects of compounds may also be
of significance in evaluating the usefulness of compounds. Compounds may be
evaluated for their ability to cause significant differences in symptomatology according
to the criteria set forth by Irwin, Comprehensive Observational Assessment, Ia. A

20 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
25 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 neurological disorder, which comprises administering to a patient in need
3 of such treatment a therapeutically effective amount of a compound 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

above but without proviso (3), or a pharmaceutically acceptable derivative thereof, as



of- the Mouse, Psychopharmacol ogia, 13. 222-257, (1968). Certain conpounds
may act as neuronodul ators by interfering with neurotransmitter uptakg: chest
" Undesirabl e psychotom netic effects may be associated with a conpound's u
abil-ity to inhibit dopam ne uptake. Inhibition of dopam ne uptake may be
measured according to the nethod of Holtz et al, Mol ecular Pharnmacol, 10,
746 (1974). Thus, according to another aspect of the invention ¢there is -
provi ded a nethod of treatnent of a neurole@gi cal disorder, which conprises
adm nistering to a patient in need 30 of such treatnent a therapeutically
effecti ve amouve ingredieapmpohdnaduthicunelld d medicatnénnbet adeoire thlpravientiontor
proviso (3), or a rIE)lhtar macetfti_cgll | g]%cept abl e derivative thereof. There is
further proVic3EGeRhRt {NEuplogicy 0911‘%‘3)" & of formula |, as defined above but
wi t hout proviso (3), or a pharmaceutically acceptable derivative thereof,

as 16 active ingredient in the manufacture of a nedicanment for use in the
preventi on Specificeatwehigicll disoslerol gt calaydbe omsbationSpeimicfude seokeal ogiebadl

di sorders that may be pentioned inc|ude stroke, cerepral s isch a, ,
cer ebral bavsgg)?erﬂfﬁpﬁar%slepﬁléx, gbﬁéwlwépﬁsp%r*{lggafrgeéas@e%ﬁﬁﬂ]ﬁa%tﬁné
chorea, Qi ¥RoRANDAVEHoRRELLRbefdl &P@%hégagﬁnﬁﬁ'g%\%\?wpé'rﬁnsdaﬁ iRa9) afoxia

Di sease, anoxia and neuronal damage late t'h substance abuse, for
exanpl e, narvdnevsomat damegd associaGd witke substafcepdmuse,daf example aragsoticston cEarine.

t he above- msnt' oned uses he._dosage adm nistered will, of course, vary wth
the conpouRdOSft 8% 8ATHGUAL TRERIEStof adninistration and the treat nent
desired. However, in general, satisfactory results are obtai ned when the

conpounds are administered at a daily dosage of from about 0.1lng to about
20ny per kgFof theiakave-owayioned gises thpdesageabdminjstesad will, difvictiesk, vasewith the
4 times a day or in sustained rel.ease farm For i n, the total ,dgl

dose i s in EHEPPHRGSTHORR, HeshGaE OF pommomyaing AR SREFERLBFY dooBRi- TS Ve
100ny, and yNniéneds sRABIAQERBresHltd 2k Sbth{edOWRéEn BHEAhPbumdsl 48 fMRIsteTed bt @M
2nmg to 1,400ng of the conpound admi xed with a solid or liquid _
phar maceut i dally dgsageeof foomdabemnd.1mm tqrabaw nbog geerokg fasr animal Ihodynweight,

phar maceut i l.e.deri,vatives thereof, may. be used in the for
o appr opr 1 BrE ety REBLTYBAe bin LT 4Bt ey Blin PR reidpst 1ok
1s man, the total daily dose is in the range of from 5mg 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 pharmaceutical carrier

or diluent.

20 The compounds of formula I, and pharmaceutically acceptable derivatives thereof, may
be used in the form of appropriate pharmaceutical formulations. Thus, according to a
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 a
pharmaceutically accepfable derivative thereof, in association with a pharmaceutically

25 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;
w0 for injectable solutions; water, alcohols, glycerin or vegetable oils;

for suppositories: natural or hardened oils or waxes.



further aspect of the invention, there is provided a %
formul ation conprising a conpound of fornula I, as defined above bu _
~ without proviso (3), or a pharnmaceutically acceptable derivative thereof,
in association with a pharnmaceutically u acceptable adjuvant, diluent or
carrier. Exanples of such adjuvants, diluents and carriers areu for tablets
and dragees; |actose, starch, talc or stearic acid; for capsules; {art-'ar-i-cn
acid or lactose; 30 for injectable solutiors; water, alcohols, glycerin or
vegetable oils; for suppositories: natural or hardened oils or waxes. eet
17 For nul at FerBulatoas ingt Fargusuitableefor @rabii.al gesopbagend sdptimisteation include tablets,
adm ni strat | i ncl ud bl ets, capsules and dragees. Sustained rel ease
conpositi onész1 | HL??L?&? frﬁggeés’i n which the active ingredient is bound to s an

i on exchange resin which is optionally coated with a diffusion barrier to
modi fy the release properties of the resin. We prefer such fornulations to
contai n up PustHoed aplgasreampesitiensaipkipdephose I6%hish thevacyvet ingfediemtdsbound tof

formula I, .a pharnaceutically. acceptabl e deriyatiye. t.hereof.. 10 The
conpounds oé)r{ 1B} ﬁﬁﬁ%ﬂ? il Wg‘hcé‘?/ ‘Fre?c?g\ﬂ%iaﬁ% ICP?C?C‘?XE%% SIgR HagHes %@Oﬁﬁé o
have the agYaitagepenrs JfMRY rédig | ess 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 ot her nore useful

phar macol ogy td / rjor.art . i onpounds_in t t her utic
el ds. ment Rt nReh tofRuabAE P ebataif b ol iof PRAHR(F piede e 4R35 b
exanpl es. &ighpodfa dormpoandvef forinuda RhenvphaniicedidgeicbanabletRrivative thereof.
di hvdrochl oride a) a-Methvl-a-phenyl -2-pvridi nepropanoic acid A 2.5M

eet

hexane s#l ution of butyl lithium (440nl) was added over 1 hour to an
I ce-cool ed ' f ' ' Q. s
hexanet hyl _‘{Ecg E%'rhg?gnm& d%ﬂ?g@ﬁbaf ghg%h%?ﬁ]%éxzt%%lly%cée]ﬁ%l)a derivatives thereof have

the advantage that they are 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

15 compounds in the therapeutic fields mentioned above.

The invention is illustrated by the following examples.

Example 1
20 a-Methyl-a-phenvl-2-pvridineethanamine dihvdrochloride

a) g-Methyl-o-phenyl-2-pvridinepropanoic acid
A 2.5M hexane solution of butyl lithium (440ml) was added over 1 hour to an ice-cooled

solution of phenylacetic acid (70g, 0.51mol), hexamethyl-phosphoramide (91ml) and
s THF (tetrahydrofuran, 0.8I). The reaction mixture was allowed to warm to room
temperature over 1.5 hours, theﬁ cooled back to 0°C. A solution of methyl iodide (33m],
0.52mol) in THF (100ml) 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
30 stirred at 0°C for 10 minutes and room temperature for 0.5 hour. After cooling to 0°C,
a solution of picolyl 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 partitioned between water and ethyl acetate. The basic aqueous



2s THE .(tetrahydrofuran, 0.81). The reaction mxture was allowed to warmto
roomtenperature over 1.5 hours, then cool ed back to 0C. A solution—ofget
~nmethyl iodide (33m, 0.52npl) in THE (100mM ) was added to the stirred
reaction and after 15 mnutes at 0C, then 1.5 hours at roomtenperature

t he reaction was cool ed back to OC and butyl [lithium (220nm of a 2.5M
hexane sol ution) was added dropw se. The reaction was-30 stirred ‘at’ -0&for
10 m nutes and roomtenperature for 0.5 hou8. After cooling to 0C, a
solution of picolyl chloride (0.61nol) in THE (100m ) was added over 0.5
hour. The ilayerbmashnertsalizedoatedGmdth BY HGEcandnhegwesipitareddsalids rwerghfiltered,

room t enper at ur e The . reaction mxtur iti et ween er and
ethyl acet at"@> 5 & 1Eher 3&%96’59 to g“éeef © i@) ﬁg‘y%‘f‘d\ﬂggg%nelg’ﬁ%ﬂ“ioi‘e%a ét’ dqeeous
with 3N HC fi@t'ﬂﬁitet\bﬁh REIRE aBétatd 86U SOhdIr MRIEOf eﬂct&bﬂdacetamg%? affok e £h Retde
and dried to give the subtitle acid (52g). Extraction of aqueous

filtrate wi residedyThagesidue vesdritaateshwtit ¢tbar 66 giveearentigitioaske? sy ef pmdect.
afforded a crude residue. The residue was triturated with ether to give an
addi ti onaf 25g of product. s b) -

N- Car bobenzgxv- a- ne-mybo&ﬁ%ﬁmlmzﬂwat é?ﬁﬁ& mdRhdinmel d (579) from
step (a) was dissolved in toluene rnet am ne (36.5nl), then

di phenyi phodpiscrojd (2ig) cﬁmmsfctm(rﬁl)wamssadm@dn tpheengi (1t3l) andwrsethgaméae (36.5ml),
fl Ref | d f then t ]
ool od to obRAERTRhR IO it ot BRR R LA B R e Belied R sy

was resumed r&rﬂﬂ]xrmmﬁ:am@ﬂed%esmcﬁm thean&e Yehedid® tifuré MAs @8R! ©M0°C and
mxture afforded a dark oil. The oil was subj ected to vacuumdistillation

to renmoves eReBEd alkaney (S&Pmbhwps added ﬂmp@@serﬁe;%uuwg wosreswngst prd gnaintained
cormpound as %‘rﬁ’é{l Sabafxggnt?at{\%t QKIE'car 1%\” H?m%\‘é 'a(iifo'?g%ﬁ %ZQ%JP) 0% The oil was

di hvdr ochl ofi enzoxy compoun prepared 1n
step (b) wasubj hmdtiot@emthedn ditilendn eo aentbve /&itk]s Beesyl b%hol and give essentially
pal | adi um char coal §900rrg) at 3.4atm (50psi) in a Parr apparatus

over ni ght . PHES suhtifle/camppund as @8ral and the filtrate was concentrated to
dryness in vacuo. The residue was chromat ographed on silica gel and 20
eluted with amoni ated 5-10% CH3OH CHC13 [1:19-1:9]. The ami ne fractions

wer e 15 C) . a-Methvl-a-phenyl-2-pvridineethanamine dihvdrochloride
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 overnight. The catalyst was filtered and the filtrate was
concentrated to dryness in vacuo. The residue was chromatographed on silica gel and
20 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 preparation of e¢-methyl-a-phenvl-2-pyridinepropionic acid

A 2.5M hexane solution of butyl lithium (264ml) 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
(0.46mol) in THF (100ml) 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



conbined to give an oil (2.1g). The am ne was converted tothe—
hydrochl oride salt by treatnment with hydrogen chloride in isopropanol sat
- (30mL) followed by addition of ethyl acetate (5nl). The precipitated salt
(2.99) was filtered and dried at 75C to give-.the title corrpou_nd, rrp
192-196C. 25 Alternative preparation of [ :
a- net hyl - a- phenvl - 2- pvri di nepropionic acid A 2.5M hexane sol ution of butyl'"'
lithium (264m ) was added duri ng 1 hour td9an ice- cooled solution of
a- et hyl phenyl acetic acid (5979 33npl), hexanet hyl - phosphoram de (60ml)
and THE (0.Iok extiecte@awith @0 M@QHeSQWaSoetOOﬂmﬂ) t dreobmit anpeswt layersf were
0.5 30 hour hen | e ck,to 00 to 0C, | ution_of
pi col yl chICoornfl%med(al*.')18 r%rfiz?chaﬁogcwgéw}{%da@’géﬁeﬂpg?teg S?Bd*h}‘.‘fﬁrre filjgred,
i ce bath wasagtRdovel ettt ardd\@rié@as bivenhwasishibr@dgpver ni ght at room
tenperature. The reaction m xture was partltloned bet ween water (500ni)
and ethyl acetate (500m ). The organic |layers were 3l ~C 19 back extracted
W th 20%%@%\; on (200m ). The basic aqueous | ayers were conbined and

neutraliZe th 3N HO and the precipitated solids were filtered,
washed wi t 2. AtHian-T ,_ enamtvh))gtml dcétlrde dthyBrtRMSEde?
2-A. nino-N-[I-nmethvl-I-phenyl-2-(2-pvridinvl)ethv acetam de

di hvdrochloride a) N-(2-chl oroacetvl

- a- et hvl phenv 3 ]
(1.7g, nm; Ny (LHNCCtianamIiNgy soj uti on of

the tit | e qmprmm dffchlbt@ﬁmﬂtﬁ chlc(r?@ (117& meal) andHal; etoay) aas Addedth- a%m&é

in CHC13 (70ml)., After 2 hours, the reaction m xture was nade basic wth

15% NaOM s&olRd m%uth%@féh"gé}gﬁccopmmdv@fs&%pa}eal é3g, ldrzx@mo()wglm;etmmme ;
ol ut e it Rarmyi® CHECR (TEANC A B0 s i3eCHBE Ry il Bl g1 %"

conpound. iNa®H sblitidmo- Tllie[drgﬂmt: agler washeputated, (é?ndli/ (MEBOY) artt Edtlckntrated to
acet am de di_hvdrochl oride The product of step (a) was combined with
sinmilarly [ﬁ‘\?pa?r d8SIHHE eVhish was gql'\;@m@tqgggghed on silica gel and eluted with ethyl

acetate/hexane [1:1] to give 2.7g of the subtitle compound.

of ., chl or oacetyl chl ori de

b) i 2-pvridinyl)ethyl] acetamide dihvdrochloride

The product of step (a) was combined with similarly prepared 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
20 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 ethanol/isopropanol
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 g-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)



of- 4. 8g which was di ssolved in ethanol (125nl) and chargedtﬁlﬁget
and cooled to OC Liquid amonia (excess) was added and the seal ed bonb
~was heated to 80C zo for 24 hours. After cooling the bonb was unseal ed and
the .solution was concentrated to give a residue of 478§ The|gsj gras
chromat ographed on silica gel and eluted wth amoni ated dﬂbﬁd@ﬁ :
[1:9]. The fractions containing purified product were conbi ned and
concentrated to give the desired base (3 . The base was convert ed to
the hydroch| oride salt rogen chloride in
et hanol /i sofPbP&Hre ”‘s@/ %t?tg?lno 14120%1 e‘%ﬁég 3t addssh o hst amingn T ighepmbined

resi due wassd@dhss We¥eUehitd™®f FaN&! and 10&h )cgoﬁtcp% r¥Bth Faﬂgﬂ'ahﬂet@% stipring.

met hanol solution and the precipitated solids were 1so Ive t
title corrpoAffdr G3lagy)he precaBatabgiids Maﬁil@r@d 8o giResowhité solid(23. 6g) The sohd

Bcanpl & 1 R A T S50 SREPh st (9 0% T lbene Yt rpTROREN sa

(-) - Di benzoylo-de! a4 tsa t
vas ai seol v 10! st E‘Fﬁ%ﬁﬁl%( SO RGP o iR PRI vid the §aDby

conbi ned s@ﬂmnonsal\mcéloﬂa,a{uéﬁw&%f’ (e 086d, ChhOMpol ed to room
tenperature with stirring. After 3 days the precipitated solids were
filtered to give a white solid (28.6g). The solid was recrystallized from

95% et hanol The 20RdnolicOfileiaYds frbth @i@@@é%ﬂhﬂ&ﬁ’{'é@%t sawkft 38hdentrate an@lthe A
sanple of the salt was converted to the drochloride salt via the base by

convent i onallesk@ﬁhﬁid§ We[ra]t&a%@i;“% wate0 ( l) @H@@Q)ncefmetedtmhh@ﬁ €100mi]).r Bhes

el ts vore TPEREH e il 0t SBSRHRRE sHRESHC AT LB aORudsR HIGE Wemhes
io mixture mm mﬁmﬁdanffatérwdoe%aeeqmmeoteoasgd e bagé 55%)%%%&%&16

| ayer was dri and concent ed to give the base (2 The base

ed .
(20. 59) was‘”’tthé CWY‘thta)'tadlméwiz@@g) i 9 atfahanola(épam(lmgwcn Afespcooling

et hanol at ure

was added Iﬁéﬂgsgcanﬁ) t%@gg?&ddﬂia“é Sf? élr e s Eﬁe\?éo %’% ‘gﬁn%f ag%f%e)red

The salt wa® gﬁ@ BY.St df Ishiz e THer samn WadpeRtiedIRted frotl 98%2<thaloPio M€ 27.5g of the
15 enantiomeric salt. A sample of the salt was converted to the dihydrochloride salt,

[a]p=-58.76° (c=1.045, CH,OH).

Example 4
a-(3-Methvl-2-thienyl)-2-pvridineethanamine dimaleate

a) N-(Trimethylsilyl)-3-methyl-2-thiophene carboxaldimine

The subtitle compound was prepared by adding a 1M solution of lithium
bis(trimethylsilylamide) (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
10 step (a) was added dropwise. The reaction mixture was stirred overnight at room
temperature. Ether (100ml) was added dropwise followed by IN HCI (100ml). 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



Is_enantioneric salt. A sanple of the salt was converted to the

di hydrochl oride salt, [a]D=-58.76 (c=1.045, CH3OH). Exanple 4 ———gel
~a-(3-Methvl-2-thi envl ) - 2- pvri di neet hanam ne di nal eal®&="'20 a)
N-(Trinmethvlsilvl)-3-nethvl-2-thi ophene carboxal di m ne The subtitle
conmpound was prepared by adding a 1M solution of I|th| um

bi s(trinmet hyI silylami de) (105m ) dropwi se to an ice:cool ed -sol uti'on of
3-met hyl - 2- t hi ophene carboxal dehyde (11.7@81 0.93npl) in THE (100m ). u b)
a- (3- I\/Ethvl 2-thi enyl)-2-pvridi neet hanam ne di mal eate A sol ution of

2-pi coline (a@naj (i13}5§)-|EmE0D)h1WPS\mmﬁ;dob)edhltmnat@gﬁpmud)rﬂsxﬁm igat yid elutd:ChMltrhn

I n hexane sql ution e solution was stirre

t enper at ure%wogﬁtﬁﬁﬁ?ﬁ@ggggﬁgé }gc_p}g@eg Hactt}?é‘ﬁ “ehe camy %tﬁqdotﬁ e aq pil
product of 3thesbiepd da))wwals%id@ﬂuﬂémanbls OmT?QnH‘?ﬁsﬂEic%xd'fVGg)r%sWﬁﬁieﬁt iArtqd
over ni ght at room erature. Ether (100m ) was added dropw se foll owed
by 1N HC (I.:Qghng tOT%o @cf@édusrelcay@tedfvazduslepmsaﬁl;dredoasdfdmﬂ W tdives 0o xialeH
sol ution an w }’40 cetate. The ethyl acetate |ayer was
separ at ed’ ?’@g@ LG clo trated to give set 21 an oil (13.5Q).
The oil was pUEIerd by chromat ography on silica gel and eluted with

anmoni at ed CH3OH CHC13 [1:9]. The purified fractions were conbined to give
an oil. Th&@mﬂ 1g) was dissolved in ethanol (40m) and maleic acid
(4.59) was added. copl. ! ' hi ch_was
filtered and : ' zRyEdingl Tyt Ak
Exarrple52AmnoN— f 1-(3- rrethvl 2th|enyl) 2-(2- pvrldlnvl)ethvl]

acetam de di fumarate io By follow ng essentially the same procedure as
descri bede i ByEiQliwiag zesmxaély thatsame pEesadyre (A described in Example 2 above, but

2 oty -2 SRR B o e R B o B B R Rr P EL B Relodle ) Bl

title 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 (75ml) 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.

Example 6
N-Ethyl.a-(3-methvl-2-thienvl)-2-pvridineethanamine fumarate

- a) N-Acetyl-o-(3-methyl-2-thienyl)-2-pyridineethanamine

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

s dried (MgSO,) and concentrated to give the subtitle acetyl derivative.

b) N-Ethyl-a-(3-methyl-2-thienyl)-2-pyridineethanamine fumarate

The product of step (a) (3.1g) was dissolved in THF (30ml) and cooled to 0°C. Borane-
THF (1M, 59.4ml) was added and the reaction mixture was stirred overnight. The
30 reaction mixture was decomposed with 20ml of 4N HCI 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 ethy! acetate/hexane [1:1]



conpound was obtained as an oil. The base (1.4g) was then treated with
~excess fumaric acid in ethanol (40nl). Ether (75ml) and-hexane (10mM ) were
added and a white solid is (1.7g) was isolated. The solid was aet
recrystallized fromethanol/ether to give the title conpound (1.49g), np
174-177C. Exanple 6 N Ethvl-a-(3-nmethvl-2-thienvl)-2-pvridi neet hanam ne
fumarate 20 a) N-Acetvl-a- 3-methvl-2-thienyl)-2-pyridineethanani ne Acetic.
anhydride (2.1m) was added to a solution2@f a-(3-nethyl-2-thienyl)-2-

pyri di neet hanam ne (from Exanple 4, 3. 1?) in pyridine (20nm). After 3 days

t he mi xt ur oll@ygd dy|ammanigited ClbQE/GHE Lt 19%c Tae purifiedfrhytiorscee rt @mbiied
gbg%’: ¢ ?geggttgf 1%9%%{ Frégﬁnla\s}%?af glgxé %ﬂe(c'xgnsp%l\)ndazpsdarg ot C(s.rglﬁr %g%a}sg vgalsvc%n;[/ct,]r(taed to

N- Et hvi - a- (tBerfatravite Ratthiie Yhthadc p3ldr q%gb ﬁk?@iﬂ&@:@ﬁ(@mﬂlc))f %eagﬁoomﬁ aRb Ydisre
of step (a) (3,19) was dissolved in THE (30nl) and cooled to OC “Borane-

THE (1M 5958H) yera ddded aadathe fumaraisasalt ofithe titlecompaminst was sdlaved rmp glig-
The 3o reagiben mxture was deconposed with 20ml of 4N HO at OC. The
acidic mxture was basified with 50% NaCH sol ution at 0C and the resulting
m xture was extracted with ethyl acetate. Concentration of the ethyl
acetate |layer afforded a residue which was purified by chromatography on
silica gel Expmpledijon with et hyl acetate/ hexane [1:1] 38t 22 followed by

a_rrm)ni at ed@@%%%é&#ﬁ eetHQEaIHH{ei iih gmfcm)ct& ons were conbined to
give the f 2g). The base was

converted to the fumarate salt with fumaric acid (2g) in ethanol (50ntl).

Et her (100rﬂ§ agéa heé(%[)e 5ml) . were_added and the fumarate salt of the
title coftpStiRBERAZ B¢ HanapinesEl Sg)p potassiumnprdonate (1.15g) and allyl bromide

ATV o o 2: et \ \ .. .
N Phenyl - 2 el sy BEEARHANL 1SS AR AL T Ala G plifturs yas Begted ahrefs,
brom de ( do73diourer Ehadoeled reactivet mikture wes p@Gred)inend niftfure @Gkt ard echilr €

was heated at_ ref JI'HX )
acctate. The ethyl acetate layer was separated, dried (MgSO,) and concentrated. The

residue was chromatographed on silica gel and eluted with CH;OH/CHC, [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. |

20 Example 8
2-Phenyl-2-(2-pyridinylmethyl)piperidine dihydrochloride

a) a-phenyl-e-[3-(1,3-dioxolan-2-yl)propyl]-2-pyridine-propionic acid

A 2.5M hexane solution of butyl lithium (180ml) was added to an ice-cooled solution of
s phenylacetic acid (20g), hexamethylphosphoramide (25.6ml) and tetrahydrofuran
(260ml). The reaction mixture was stirred to room temperature, then cooled back to
0°C. A solution of 2-(3-chloropropyl)-1,3-dioxolane 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 (60m! of a 2.5 M hexane solution) was added
3 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 dissolve the solids. The aqueous layer was neutralized with



for 3 hours. The cooled reaction mxture was poured into a m Vigter .
and ethyl acetate. The ethyl acetate |ayer was separated, dried (MySH)
~and concentrated. The residue was chromat ographed on silica gel and el uted
W th CH3OH/ CHC13 [1:9]. The is product-containing fractions were copbi ned
and concentrated and the anine obtained was convertted to theb® y@r(oc/hqo-ri—de
by treatnment with hydrogen chloride in ethyl acetate. The precipitated
solids were recrystallized from nethanol /gther to give the title conpound
(0.06g), np 159-161C. m Exanple 8 2-Phenvl-2-(2-pvridinyl methvl)piperidine
di hydrochlig¥ ilH€l and extracted with chloroform. The combined organic layers were dried
a- phenvl - a&%—él, 3-di oxol an-2-yl ) propyl | - 2- gyri di ne- pr&gi onic acid A 2.5M
hexane sol(MgJA)odndaegqentiated e B enidlidwsichdwasy washeth Witeetss|tagive the
sol ution : Hﬁ;&‘ i1gyaci d (20g), hexanet hyl phosphoram de (25. 6ml)
and tetra%&gpggtfrea bgggg&%) The reaction mxture was stirred to room
tenperature, then cooled back to OC A solution of
2- (3-chl orqpropyl.) -1, 3-di oxol ane in, THE (goml) was add%d dropw se
i b a & NEG M

r'BORENZOXM - hiwh a? SHOXO A sy gl l'a PALE

m xture? st i ry-&8roes 2 ol "SHQ; : % 2 o4 e KHS

ndded 30, A SR (se)  GladISAE (A2 arst YpBERABROS M e
The i ce- batissolvad inr éryowddeme (400m!)r &at theatedivas reflix ferd3 aiours.onBéeaypatcahol e
for 3 day reacti ﬁgd ‘31Xt ure was quenched w th hal f-saturated aqueous

h
NHAO . Et ﬁ??-zaﬁbt‘&%se agad dEARSYE GO BF eTeABiDd MYTHS SEAY detimeds OVPghtThe
aqueous | Ve HAHOR U g&e 288t hikelrl a*ffoﬂdteg”zgddarw( ﬂ%"@ﬁ? g%%&ﬁﬁh@& gy th

chl oroform The co organi c layers were

concent w atc@dometagraphyaorssilical gethincheludon mathetyld debateterandsd 1 - 1:¢] tchgive the
subtitle COﬁP und 28.%%?5 S b) N-carbobenzoxv-a-[ 3-

1, 3- di oxolP4R49¢ $PMBPIRGE-2): pheny! - 2- pvri di neet hanami ne The -acid of step
(a) (259), triethylam ne (11.2ml) and di phenyl phosphoryl azi de were

di ssolved in dry toluene (400m) and heated at reflux for 3 hours. Benzyl

al cohol  (€30. 4miY-carbobgdrexy-ainhenylse-(4ofobhtyl )k 2putidinagthanainine was ref | uxed

\(/)\/\6/12 r Blu? Ih]E i’léhgcgggx%ngf %Eeipo Pb)OEZSt gr)] ewzlise 15%19&1 rIr'x Xltﬁl rﬁCflf(T!&{ncliS danad gtzxirl;gd %it lrogwn]:i ch

1s temperature overnight to hydrolyze the acetal group. The solution was neutralized with

and_phe

NaHCO; and the amine was extracted into chloroform. Concentration of the

chloroform afforded the subtitle compound (27g) as a yellow solid.

d) 2-Phenvl-2-(2-pvridinylmethyl)piperidine dihydrochloride

2 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:CHCI, [1:19]. Purified amine product (5.2g) was obtained and

s converted to the dihydrochloride salt- by reaction with hydrogen chloride in
isopropanol/ether. The salt was recrystallized 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,O, mp 193-196°C.

30 Example 9

a-Phenyl-2-pyridineethanamine 1-oxide

a) 2-(2-Oxo-2-phenylethyl)-pyridine N-oxide



| o.chromat ography on silica gel and elution with et hy_I_’a(:,et_aﬁJJﬁ)LaLme.s_—m
[1:9-1:1] to give the subtitle conpound (25g). c) 1

"~ N-car bobenzoxv- a- ohenvl - a- (4- oxobut vl ) - 2- pvri di neet hanam ne The am ne of
step (b) (25g) was dissolved in IN HC (300nl) and stirred at room is
tenperature overni ght to hydrolyze the acetal group. CFhes sol ] onf wa$ ... —
neutralized with NaHCO3 and the am ne was extracted into chloroform
Concentration of the chloroform afforded4the subtitle conpound (27g) as a
yellow soljd. d) 2-Phenvl-2-(2-pvridin |y nethyl)piperidine dihydrochloride
20 The al d’eﬁg?HJéLOan?ﬁqé-Rﬁolgt‘feé’-@e?c (37 Gdenal) 98 dlenzens (2ymbcvas agdded ite a

acid (500 0 - 5 . i ' re
was hydr ogeray ™ o gl bySRIELYSE of Boiid 4R AR Ang IRyl R0, (st
The cat al Ysi8mal} ihi Utyebedzemd (10@mI)i | tTied ecactitm eoikneat wad edfliveedbyeesght.
The resid was rified by chromatography on silica ?el and elution with
CH3OH: CHCI e‘[hmgéjl.mﬁhwm Reded to Hre pRQlad ceaqtonagixtygss Iojlewgdnsywaiea (220ml).

converted | i t ' ' e oL i de
T Esonr anRriur ol B e QEE AR asd el d B LARr N QXA T RS
to give alseliwds acidiRe] wivhi N H@karddextristed néthdehiledférmonmTae caatsned organic
solution to give the ti conmpound as a hydrate containing 6.4% H20,_ np
193- 196C. H@’G%&’&%Q’ée% (M&%ﬁ;g RV conpeatraed de @iventhei subtitle ketene a9 a solid (7g),
2- (2- Oxo- %—@)fjg@,lhgo@t hy)-pyridine N-oxide et L,.v. (11 U 1Q. 241 A
solution of 2-picoline N-oxide (4.4g, 0.04nol) in benzene (25nml) was added
to a suspension of sodium hydride (3.2g of 60% oil dispersion) and nethyl
benzoat e ﬁ?i 94, . 0. 08mol ) .in dry benzene. (100n ). The reaction m xture
was ref'f uxed : - DHUSIRGHARIMEIE 2-00CE added to the cool ed reaction
m Xt ure, I Tt gl i miese Anschigmd
extract edfr\%!etlﬁ\f%% ro?‘,%’r ﬁ’P?ZX m %J?re?hlyggccfﬁgdgﬁa?&?g%é?bms z???’g?? I ed \}m&tﬁh
IN HO andcetate §38.83g,W.6mai)| smdpdmr cyantberahydibide e(R.22g dh035moyands aberlete

dried ( Ng%%‘%har?o’]d(z%ﬁ&ﬁ)e relltnrdagt(larcxi'eé Oatg}ovoemttgrenpsél#gttulré Ifgr K,Jetdggse. e u?b%lulrg v$a7sg) ’

o

acidified to pH 1 with concentrated HC], 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 (MgSO,). Concentration of the solvent afforded the
amine as a syrup (3.3g). The amine was converted 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 title compound as a white solid (2.54g), mp 202-207°C (dec).

Example 10 -
a-(4-Hydroxvphenyl)-2-pyridineethanamine dihvdrochloride

a) a-[(4-benzyloxy)phenvl]-2-pyridineethanamine
4-(Benzyloxy)benzaldehyde (5g, 0.023mol) and lithium bis(trimethylsilyl)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



np 146-148C. io b) a-Phenvl-2-pvridi neet hanam ne 1-oxi de The ketone

- (10.72g, 0.05npl) prepared in step (a) above was cq,rrm ned—wi-th—ammoni urat
acetate (38.73g, 0.5nmpl), sodium cyanoborohydride (2.22g, 0.035npl) and

absol ute nethanol (200nl) and stirred at roomterrperature for 3 days. The

m xture was acidified to pH 1 with concentrated Hg, then the har}ol was

evaporated. The is residue was partitioned between water and ch for'r'n “and

the aqueous |ayer was separ at ed and basi3ied with solid KOH. The

precipitate_ was %racteq | hI oroform and the chloroformlayer was

dried (MySEFHRICCREENY4LE fQH’f@S%&PGeWF EPRbingemigue wamSHéreésthr%qm up

(3.30). Thg er I I

iy acer Srablianadterame ffd: ul: A8 OO A0} 05, ioch 301t Mk was
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a- (4- Hydy oesyﬁ@@milsquwmmdbm@ h

a-[ (4- benzyl oxy) phenvl ] - 2- pvr|i§|§‘1n21gxt%hna %q%&g’gf%gg%%%gi;&@eﬁ gaéeﬁltc and
(59, 0. 023§l separated Dtgamsrddyﬁs(«wamdmdr(xMﬁ@;bIE)MMe(lﬁitﬁd m)fgwaajslwtqnl’i]hd: on
in THF, O. and stirred at..0C for nm nu

nour at 1 oOE S iR oY e BRREephY Ra ik gplend it R isﬁ"ﬁﬁwf@s
(2.3mL, 0.Q28n04Y] wagiveitss QLvede icBmpPdEnl 4Rl QDJA/?\S’% n- Butyl
[ithium (992n1 of] a v5M hexane SOlin-lﬁdl gn aﬁ:}Q and K@S xture was
stirred to roomterrperature for 30 mnutes then cool ed back to -78C. The

i mne sglutyon - | ded dropw se and
the restil tihg m$ e KRNI ght . Et her was
added, t heThd Mmiik# oY\@@pa((igG{Q 3’0@) Il»‘as fd’ﬁ%oWeEtxﬂ r%%‘@%harﬁ‘ﬁ '(S'G)rﬁl éﬂlﬁﬂydrﬁ?enated
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reaction was stirred fo 0 mnutes. The layers were separated and
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 (0.50¢) and hydrogenated for a further 5
hours. The catalyst was filtered and the filtrate was made acidic with saturated

15 hydrogen chloride/ethanol solution. 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).

20 Example 11
a-Phenyl-1-methyl-2-imidazoleethanamine dihydrochloride

A 2.5 M solution of n-buty! lithium in hexane (22ml, 0.055mol) was added dropwise to
a solution of 1,2-dimethylimidazole (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-
s (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 Qas stirred overnight at room
temperature. Water was added and the organic layer was separated. The organic layer
was washed with 400ml IN HCI and the acid layer was basified to pH 10 and then
1 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/CHCI,

[1:19] to give the amine (6.5g). The amine was converted to the dihydrochloride salt



aqueous | ayer was cooled to OC. Ethyl acetate was added and the m xture was
- nade s basic with 50% NaCH sol uti on. The aqueous | ayer—was—ext_| ﬂaaggﬁ%&@et
ethyl acetate and the separated organic |layer was dried (MgSO4) an
concentrated to give a syrup. The syrup was purified by chromatography on
silica gel and elution with CH3OH/ CHCI 3 [ 1:99-1:19] .;“_glve the subtitle
conpound as a pale yellow syrup (4.5g). io b) s
a- (4- Hvdr oxyphenvl ) - 2- pvri di neet hanam ne dfvdrochl ori de The ani ne of step
(a) (2.309) s, dj ssol ved Jl’l 95% et hanol Onml) and hydrogenated over 10%
Pd- C (0. 509)” hyfragenciomds; in iseproppapl- (lf;ibarf mag§d69értﬁ|m@1pxt¢t¢eth6eaﬂldu Wit
m xt ure was 0 Sol y
further 5 ﬁ?ﬁﬁ@agrmﬁée&zﬁgﬂ %/%'? lL}?hvas%f@lg/ Iétag? edl @038?%}881& ?P{}r &5@%\/\22&%& et% ttle
aci di ¢ wi t hcsapounad @d a solidy(@r®igehmph247-9Ue[ded)anol sol ution. Concentration
of the solvent and addition of ether afforded a precipitate on cooling the
solution to OC overnight. The precipitated solid was isolated and
recrystal li ggdn{pi@qp 95% et hanol /ether to give the title conpound as the
di hydr ochl orrde sa (1.8g), np 297-305C (dec). zo Exanple 11
a- Phenyl - | - ek li-azniemwdarzphewﬂﬂamﬁlmeemamdﬂne ldiloydrdehidride5 M sol ution of
n-butyl lithiumin hexane (22nl, 0.055np1) was added dropwise to a
solution of 1,2-dinmethylimdazole (4.80g, 0.05nmol) in THE (200m ) at OC
The sol uti S gl 0 f
N0 (tri Mot P STPyIg ERSRHR e VAL DR QLRS! do MELALONE ERadpROloRe
sol ution of SubSItlmtmg a&m@bylra-tphehyll-kpmdh)mmmmnna(mpneparmi meﬂamr;zlallgiﬁsry&le

(5. 31q, at 0C and s |rr for 3 The
reaction °m %“-ﬁh &qqyﬁ)?i—&y%ggeﬁﬂbaﬁ@ngpe 4 Sntit ¢ g?r‘iS‘QPHP r“éas ?@Fdwﬁ? 200-
added and tb@segxrganic | ayer was separated. The organic |layer was washed
with 400m 1IN HCl and the acid |layer was basified to pH 10 and then 30
extracted with ether (400nmi), foll owed by nmethyl ene chloride (200nl). The
organic ex ractf re conbined, dried (MgSO4) and concentrated to give an
oil (7.09) purified by chromatography on silica gel and elution
with amTDnlMBHQ%MMVﬁa-ﬁﬂénLa]Z-ﬂnﬁ'cﬁh\é@thﬁahﬁnﬁm Bfnikaf0) - The anine was
converted to the di hydrochloride salt -k-cenment shee

15

By following essentially the same procédures as described in Example 7 above and
substituting e-methyl-e-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
2 by treatment with maleic acid (2.1 equivalents) in ethyl acetate/ether and

recrystallization from ethyl acetate afforded the title compound, mp 109-111°C.

Example 14
N.a-Dimethyl-a-phenyl-2-pvridineethanamine dihydrochloride

a) N-Formyl-e-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 0°C and diluted
with THF (5ml). A solution of ¢-methyl-a-phenyl-2-pyridineethanamine (as prepared in
30 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).



wi-th hydrogen chloride in isopropanol. Ether was ad .
sol'id salt which was recrystallized from 95% et hanol (60ml) and et her

~ (150mL) to give the title conpound as a solid (7.04g), np 247-9C (dec). s
Exanmpl e 12 N-Ft hvl - a- net hvl - a- phenvl - 2- pyri di neet hapam ne di hvdrochi ori de
By follow ng essentially the same procedures as described in Bxanple“6 .-
above and substituting a-methyl-a-phenyl-2-pyridi neet hanam ne (as prepar ed
in Exanple 1) for a- io (3-nmethyl-2-thi enﬂ7)-2 pyri di neet hanam ne the title

conpound obt a ed,. np 200-, 203C. Exa _- e 13 . .
N | sopr Op\\llv|a§)a Sﬁ_ S jj__o_‘or V:?-c;- Talfs! hanan = drogh dcl S By
fol I owi ng %ﬁ@@j«ﬂu |fl'd’mts|ﬂﬁ) @q@i@opé %@@Ws@ﬁlcéﬁnm aha E&é&% 901l éP;?\mI

and substituting a-meth e(Eghenyl 2-pyridi neeth as prepar ed
Exanpl e 1) BRg:T F.@@uﬁmpaﬁ fagd @cmyonﬂwcmmmwmammmwe

b d t t.h it d bt d. Th
broe was coRGEplelh HytRipdRarid 3 EmEIaND S, sgd%i erireaR e
(2.1 equisyvadmntsiridghwed bodtireat Atbat hah rer@vefifﬂ%gf airhbzreﬁém el by

acetate afforded the title conpound, 809 111C
N, a- Di et hvbasaﬁqﬂq@trﬂlﬁlwrp\lﬁ%dh\fﬁ@éi n@nmnrtbemmymtg@m@rqtu;d aczsma) The organic

N F | - th F % 1. 78ml
vas added digpnes Sl BB Do s FaTart ST el amige ™ =
M xt ure vwassyhggi(edgpt TRCaffie zvdsoyuﬁﬁé@%nheﬁw@ﬂloxh@td@,%md ﬁléu;aaegiel Md h
THE (5mL). solution of a-neth henyl - 2- pyii di neet hanar ne (as

prepared irf BBOEMM&@ H/GHCly ﬁ) EQD(@@NC) thmsad%@ung)r dpwi base avad coneerted

reaction wagg ¢ ﬁ &gﬁo%p%d%(;alt tréan{Qn?%t%slzyoT e chﬂilgél %glfﬁl\lﬁég?r ) t_ﬁ%rtwﬁlsﬂ

vacuum di'st 1| 0 give t
added to precipitate the title compound (800mg), mp 190-194°C.

Example 15

a-Phenvl-2-(2-pvrazine)lethanamine maleate

15
a) N-(Trimethylsilyl)carboxaldimine
To an ice-cooled solution of benzaldehyde (4.2g, 0.039mol) in THF (150ml) was added
dropwise 40ml of a 1M 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

20 to form the subtitle compound in solution.

b) a-Phenyl-2-(2-pyvrazine)ethanamine 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 solution,
and extracted with chloroform (3x). The chloroform extracts were washed with water,
% 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.



b) .N, a- D net hvl - a- phenvl - 2- pvri di neet hanam ne di hvdrochl ori de The syrup
fromstep (a) above was dissolved in THE (40nl) and addegﬂﬂ,@,@’ﬂ—a'll\/{

" BH3: THF conplex at OC and the reaction mxture was stiTred to room c¢

tenperature overnight. Hydrochloric acid (45m, 5M was added to the

i ce-cooled reaction mxture s and stirring was continued at room f

tenperature overnight. The reaction mxture was basified at 0Cwith 16%. __.

NaOH sol ution then extracted with ethyl acdate. The organic |ayer was

separated, dried (MJSO4) and concentrated to give the nethyl amne as a
syrup (1. 7gLfﬂRée—gg|:‘a ine was purified further by chromatography on silica

gel and el H'gpmvmg(n_;};ﬁ im%nmiiﬂé}ﬁ;%hfeo give the base (900ng). The

base was converted rs to € nydrocntoride salt by treatment with hydrogen
chloride in isopropanol. Ether was added to precipitate the title conpound
(800mg), np 19{%_ 194C. Exanﬁl e 15 a-Phenvl-2-(2-pvrazine)ethanam ne nal eate
is a) N (TrRétiRUPYine, essentially thegsamaProgedie; aedessited woEwample &3 above and

benzal dehyd : ). - b i

I 2ol ut 1 on a1 BoiRTpmidng e & Har vk tiF ue CRAG i Bhlined
m xt ure wasastiwhedsadid A®Sg)pmplB33+i3GtCes, then for 1 hour at room
tenperature 20 to formthe subtitle conpound in solution. b)

a- Phenyl - 2- (2- pvrazi ne) et hanam ne nal eate To the im ne sol ution obtai ned
above at OCpwampidg¢ed in one portion 2-nethyl pyrazine (3.7g, 0.039n01)
foll owed by dropw se addition of a 1M solution of lithium 25

bi s(trinmet hgtiienyl-2 43ipyeidagin amiminet imalednitect ur e dar kened (approxi nately
3ml). The reaction m xture was stirred overni ght at room tenperature,
cooled t& 0C, diluted with 100m of ether, and treated with dropwi se

addi tion of B} Nolt&hingnédséntdilylthe ¥ise ?Bbéﬁﬁh”&ddcs-@i‘l%ea%%gnﬁyﬁ aBBve and
separ ated, nade basic with 20% NaCH sol ution, and extracted th

chl or of or m gubsyitutinge3-otethylpyradaninex faral:tre thy perazirehtint tiile lcompoend vas dirtained
dried and c ent.rat ive | lo~6.19). The oil was purified by

chr omat ogr a%%l?clw tesﬁq?ﬁgcé’r%é’l my f}‘ﬁ%‘l S&r th ammoni ated CH3OH CHC13 [ 1:19],
taken up in ethanol and treated with naleic acid (1.1 equivalents). The

resulting white solid was
1s Example 18

a-Phenyl-2-[2-.(3-methoxy)pyrazine]ethanamine maleate

By following essentially the same procedure as described in Example 15 above and
substituting 2-methoxy-3-methylpyrazine for 2-methylpyrazine the title compound was
2 obtained as a white solid (1.4g), mp 113-116°C.

Example 19
a-Phenvl-2-[2.(3-chloro)pvrazine]ethanamine hydrochloride

s By following essentially 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/HCI in isopropanol. The tan solid was collected by filtration and
recrystallized from isopropanol/ethyl acetate to give the title compound as an off-white

30 solid (1.7g), mp 196-198°C. '

Example 20

a-(2-furanyl)-2-pyridineethanamine dihydrochloride




collected by filtration and dried to give the title conmpound (2.5g), np

- 155-157C. Bet 28 Exanple 16 a-Phenvl - 2-(4-pvri m dimeyethanam ne mal eate®l
By follow ng essentially the sane procedure as described in Exanple 15

above and s substituting 4-nethylpyrimdine for 2-nethyl pyrazine the title

compound was obtained as a .white solid (1.6g), np 133:136C,, a[;'p)e, #77,-_,,

a- Phenvl - 2- ( 3- pvri dazi ne) et hanam ne nal eate 10 By foll owi ng essent/ a( y

the sane procedure as described in Exanpl €295 above and substituting

3- et hyl pyr xdazi.ne.for. 2-neth razine the title conmpound_ was obtained as

= uhi to ol PA UG ensnlhy thE kR, Piarspre asefescribed in Example 4 above ang

a- Phenvl - 2- §gbstidatirit DoxnahRMedzid ebel- LAghi '

essentially the sgﬁéte pr ocedurg agdrgj’eggér%?@e_d&}lﬁﬁlgrgén%@xi%&%m\éﬂetﬂgrﬁr&e base of

subst i t ut i nfe2tifetengowrdneahgbmined ananf oil. Fhrebisd pYOPzwae trehedt with @xcess

o Pyt -2 Pap (R BIR pPRstich: Taf Bk el slfbiced Bfesisebyrnton abi dged

essenti ald ytd bige IRERItIRS Rl gRsPesass bhedohsr Exanpl e 15 above and
substituting 2-chl oro-3-nethyl pyraZzine for 2-nethyl pyrazine, the free base
of the title--conpound was-'obtained as an oil. The base (2.7g) was treated

with an excegsmble 2' sopropanol /HCL in isopropanol. The tan solid was
col | ected by—irMi on and recrystallized fromisopropanol/ethyl acetate

Lo gi ve ! healilichel.cqunountb@spaiiiat fetiidrinedRdiobirial. 79). ™ 196-198C
Exanmpl e 20 a-(2-furanvl)-2-pvridi neet hanam ne di hydrochl oride -i eet
10 By following 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
15 compound (1.3g), mp 209-212°C.

Example 22
N-Ethyvl-1-phenyl-2-(3-pvridazine)ethanamine hydrochloride

2 To a 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 1.73ml (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

»  purified by chromatography on silica gel eluting with ammoniated CH,OH/CHC], [1:19-
1:9] gradient, dissolved in absolute ethanol (20ml), 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.

;o Example 23
N-Ethyl-1-phenyl-2-(4-pvrimidine)ethanamine hvdrochloride




--t "/ U29 By following essentially the sane proceduLe_ae_descrlbed I n
‘ Exanple 4 above and substituting 2-furanal dehyde for 3-nethyl - 2__ﬁ“0phéﬁ@t
car boxal dehyde the free base of the title conpound was obtained as an oi
The base (4.0g) was treated with excess isopropanol/HC in isopropanol.
The off-white solid was collected by filtration and dried s UG’?iWF tbe
title conpound (4.5g), np 215-220C. le 21 ' o
a- Phenvl - 2-[ 2- ( 6- chIoro)pvr|d|neIethanangEe hydrochloride io By follow ng

essenti al | 4 above and

tt@ S ocC e as described in Exanpl e
Sonert t o 1B DA RN h 2%l Brosediry as| deseripe i FrGaE 23, A6 he
car boxal defyyde; afthg2- mgglem ffzapgﬁrlrﬁaehrre}@&f fideserd hBHan e (3-

conmpound was obt ai hed an oil base was treate
excess of mﬁanmbbdﬂb}mammee(tah@moparedhe Enraimpde 46),i thewitse oco:hpemtdadabybtamed

filtration _and,drie ve t s I's conmpound (1.3g), np 209-212C.
Exanpl e 225N B Pﬂsls-ofjgrgﬁ'égillmﬁ lzg 1&? ¢da2| ne) et hanani ne hydrochl oride 20 To
a Parr kottle charged with platinumoxide (120ng) was added a sol ution of
a- phenyl - 2-(3-pyridazi ne)et hanam ne (as prepared in Exanple 17, 4.1g,

0. 02nol ) |EL£IHM9ﬂéof _ethanol followed by 1.73ml(0.031nol) of acet al dehyde
under ni . hydr ogenation at 2.7atm

(40psi ) of-FoFogen—c FRARessS1ang LAct: and the
filtrate concentrated to give a dark oi | (5. 29) The oil was u purified by
chromat ography on silica gel eluting with ammoni ated CH3OH CHC13 [ 1: 19-

1: 9] gr adiBshfall cwss@rsmaﬁy\ the samgt prasedurrops (d2senibed imdExamgpde 22iatiove and

dd whi olid |
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(1.2g), mp 205-206°C.

Example 25
15 N-Isopropvl-1-phenvl-2-(2-pvrazine)ethanamine fumarate

By following essentially the same procedure as described in Example 22 above and
substituting «-phenyl-2-(2-pyrazine)ethanamine (as prepared in Example 15) and
acetone for a-phenyl-2-(3-pyridazine)ethanamine and acetaldehyde respectively, and
20 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
30 room temperature for 15 minutes, during which time a white solid had precipitated. An
additional 8ml of t-butanol was added, the mixture cooled 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



By follow ng essentially the sane procedure as described in Exanple 22
above and substituting a -phenyl-2-(4-pyri md in e)etrhamanne—foer~aontshsel
" a-phenyl -2-(3- pyridazine)ethanami ne (as prepared in Exanple 16), the title
compoeund was obtained as a white solid (1.4g9), np 161-162C. s Exanple 24
N- Et hvl - | - phenvl - 2- (2- pvrazi ne) et hanam ne hydrochl ori de..By follow ng _
essentially the sane procedure as described in Exanple 22 ‘abovée anli-ie
substituting a-phenyl -2-(2-pyrazi ne) et handim ne (as prepared in Exanple 15)
for a- phenyl-2-(3-pyridazine)ethanam ne, the title conpound was obt ai ned
as a whi t e(@88) was sluitied withyether colierted by £iisrtiop 3ndgdried to give purified product
N- 1 sopropvlz 1- - -\ovrazi ne) et hanam ne funmarate By foll ow ng

essenti al | %/S %h\gﬂgé;léchd'é;% dure as described in Exanple 22 above and
substituting a-phenyl -2-(2-pyrazi ne) et hanam ne (as prepared in Exanple 15)
and acetope for a-phenyl-2-(3-pyridazine)ethanan ne and acet al dehyde
respect i velly, amee-o00oled esplytion pﬁéhsm/qu salid (38, Kdlmql) tands indemeshang (lmh. 2
equi val ept ' t | gt i -ttla. i a
Chite so{]i gbgg&gg)xﬂ%@gth 102 éll_;p{*-]' &ég%%]gggr%rnpbgﬁb@s sodidtd rﬂ?&%g (d\.@ig,%l%m%f%o%s
N- Met hyl - | dishersidn i 0R). pSihezieseltiap haixaumeneasdaliywied e ivarimeo ré@sm tempesdtire; ed

m xture of a-phenyl-2-(2-pyrazjne)ethanam ne (as prepared in_Exanple 15,
3.9g, O. ozﬁ‘b‘F?‘? ?%%é @%@n@{p@a}wﬁ?&mﬁ;ﬂ Pater sl calrotermRy (Pl adlesws layer
wat er and ] 0 ' .

t - butyl oxyg’ggﬁéﬁéf&gﬁf%%%%‘gg@%%g‘%% ?‘ﬁa’z%;%%@%%e“r’atgﬁd’ L axcl)(;rl

t - but anol . diihd Tbeceswringdatkuoib (45g) wis purificdby Sironatogtaphy enastlicagef elutidd
m nutes, ducing which ti j id had precipitaied. An _additional
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was added until pH 1-2 was obtained. The m xture was extracted with

chloroform (3x), the organics conbined, washed with brine, and dried. The
resul ti ng €pudesoditioniaft thesofli (1.9g,- 6nmd) il 20mbef CH,OH was added 1.3ml of

concentrated aqueous HCI, and the resulting mixture heated at reflux temperature for

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

15 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-hydroxymethyl)pyridine]ethanamine hydrochloride

a) a-Phenyl-2-[2-(6-methyl)pvridine N-oxide]ethanamine

By following 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

»s compound was obtained as a syrup after chromatography on silica gel.

b) N-trifluoroacetyl-a-Phenyl-2-[2-( 6—hgdro_,xvmethyl )pyridine]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 water, the aqueous layer separated and extracted with

ether (3x). The organic extracts were combined, dried, and the resulting crude dark oil



31 (6.4g9) was slurried with ether, collected by f||tratm
~give purified product as a white solid (5.0g). To an ice-cool ed sol uti orP®
of the white solid (3.9, 0.0lnol) and iodonethane (im, s 0.016nol) in
S50nt-of THE was added in portions sodium hydride (0.64g, O. 016rm %Onsgo
di spersion in oil). The resulting m xture was allowed to war/m" 6
tenperature, stirred for 2 days, and partitioned between vvater and
chl orof orm The aqueous | ayer was extract3 with CHCI 3 (2x), the organics
conbi ned, washed with water, brine, and dried. The resulting dark oil
(4.59) was was phriéddiby ditoomaogrgphplon silics gei tagiyel thelsubtitlg dompuunkd as an oil
anmoni at ed 8532’4 o CH3OH/ CHCO 3 to give purified product as a yellow oil
(2.59). To olution of the oil (1.9g, 6mmol) in 20n of CH3OH was added
1.3ml of concentrated aqueous HCI, and the resulting m xture heated at
refl ux terrperature for 1 hour. The mxture was concentrated to dryness to
gi ve a darkcoi | (2-Phenyladi himd ) pymidiine Jet haoh memd hminds:hlnmdef et hanol

and et hyl et at ve ow_ S ecry. II|z

the sol 1 d 11O 1A § ﬂﬁ%@ogvé hgep ) 2. 6Ehim el aE TiER s Na eI S g
(1.0g), np 387 'Sé&ﬁlﬁa hi@mdeSofutioR. The resulting mixture was heated at reflux temperature
a- Phenvl - 2-f 2-- hydrox net hvl ) pvri di nel et hanam ne hydr ochl ori de

a- Phenyl - 2-foz- ?( HOrES mp{e@vrcpacmraﬂedmdwmaﬂamlm amgd P@lrtitmmedgbetween ethyl
essentially_t rocedure as described in Ex

substituti %agcegﬁg al% eﬁeelﬂ'i CoSFHEE ga%erew Waé‘?ff:a@"Pg?mﬁacﬁ%‘fwlyﬁhpifggﬂcﬁ@te
thfa subt i f |(6x tuemmﬁan@emso@smum aSed@ TheWRs@tihglersdy privhRoRap pyrifed
silica ge

N-triflusr dyc@trg?maaogwn@hy pnZﬂ]CZ-g@B-qlﬁ,%él’Vsdyﬂetsbwe)‘lmmwef iseptepaan ard ether
(i ot 1 1 G et B Fochfe BeRE AT, SRRy hrhe ik, gold iiopolelied by

trifl uor oadiitraciod amnfrgesd dﬁea&r&ﬁmaaﬁer (Ibsam efbive e Nitld BoBpvasd ak la0wRkke
to warmto room terrperature and stir for ays. The residue obtained

after conceRlifd0i’gy mp ¢EGr(saftgRBss was part| ti oned between et her and
wat er, the aqueous | ayer separated and extracted with ether (3x). The
organi c extracts were conbi ned, dried, and the resulting crude dark_ oi |l eel

15 Example 28
6-[(2-Amino-2-phenvl)ethyl]-2-picolinamide dihvdrochloride

a) a-Phenyl-2-(2-pvridine N-oxide)ethanamine

By following essentially the same procedure as described in Example 15 above and
2 substituting picoline N-oxide for 2-methylpyrazine, the subtitle compound was obtained

as a syrup after chromatography on silica gel.

b) N-Trifluoroacetyl-e-phenyl-2-(2-pyridine N-oxide)ethanamine

To an ice-cooled mixture of the product of step (a) (87.8g, 0.4mol) and sodium
s carbonate (123g) in a solvent mixture of ether (21) and THF (11) was added dropwise

trifluoroacetic anhydride (114ml, 0.8mol). 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 concentrated to give crude subtitle compound as a brown
3 semi-solid (80.9g).

c) N-Trifluoroacetyl-a-phenyl-2-[2-(6-cvano)pyridine]ethanamine



32 was. purified by chromatography on silica gel to gl%
conpound as an oil (3.6g). c) ™

~a-Phenyl - 2- (2- (6- hvdr oxynet hvl ) pvri di nel et hananm ne hydrochloride s To a
solution of the product of step (b) (2.69) in 50nl of nethanol was added
30mL of 25% sodi um hydroxi de solution. The resulting m xtureg w?s' aat ed at
reflux tenperature for 2 hours, cooled, concentrated to a sna T ome
and partitioned between ethyl acetate ami water. The aqueous |ayer was
separated and extracted with ethyl acetate (3x), the organic |aye

combi ned drdtherpreductTfeste il wam@dctﬁdlm@ppmdmtetmdsﬂphmf(aédml,oo g@mol) and

and ot ner et RSy R i iar OB rorct o THERDR SR SnRerd AT LR
was col | ecipeih Byof Wadet hali Qideansafif8Z6 gtrdl@ﬂh aﬂm 017%5{611 irf @ séifred

the title conpound as a white solid (0.7g i 60C SO tens) |s Exanpl e
23 6-r (2- Agivaot mvgneenof wetanand chm @Qﬂtam darkminb@lhlwtslsaeredafpﬂhours

Phenvl N- | |
o7 ocedut e (it CiRfis PedRr P e 388 ToBa it 0 Bk D S St ™
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syrup after chromatogra hy on silica

N-Tri f | uoedzd @potaice(hpmw |gaye (pgnﬁydutu?meommm a5 attaarsakd 1é6.68)-an

i ce-cool ed m xture of the product of step (a) (87.8g, 0.4nol) and sodium u
carbonate (123g) in a solvent m xture of ether (21) and THE (11) was added

dropwi se dyrifl ufeafftoadetayddodepiidniNelhy 192 Bigllihamide resul ting m xture
was allowed to warm to roomtenperature and stirred overnight. The m xture

was thep ghselutipsfddhe Srowes OféEQW(C)e(éeStzﬁt QOA%raomapePOrrtlwé a&a@@sdsaﬂ 3dded
d oy vl d
extract o0 8ig IEhbY or2ERER! & 439) pydfiReRT AR, JoRNRLS aROTBIt 1Rk
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( dryness and the residue partitioned between water and ethyl acetate. The organic layer

was separated, dried and concentrated to give crude subtitle compound as a yellow solid
15 (5.6g). The solid was subjected to chromatography on silica gel to give the subtitle

compound as an off-white solid (3.4g).

e) 6-[(2 ino-2 -2-picolinamide dihvdrochioride

A mixture of the product of step (b), potassium carbonate (7g), water (25ml), and
20 methanol (100ml) was heated at reflux temperature for 2 hours. After cooling, the
mixture was concentrated to near dryness and the residue triturated with CH;OH/CHCl,
[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

25  give the title compound (1.25g), mp 146-149°C.

Example 29
a-Phenyl-2-[2-(6-amino)pyridinelethanamine dihydrochloride

3 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 Example 28(a), 3.27g, 9.7mmol]. When dissolution was complete

iodobenzene diacetate (3.12g, 0.019mol) was added in one portion and the resulting



To.the product of step (b) was added dropw se di net hylsul phate (24. 7%

- 0. 26m)1) and the resulting slurry heated at 100C for 2 hours. The cool ed
reaction mxture was taken up in 21 of water and added gradually to sodi um
cyanide (38.1g, 0.78nmpl) in a stirred solvent m xture of water and-ethyl
acetate. The dark solution was stirred for 2 hours, “S"the organjo /[ ayer.. .
separated, dried and concentrated to give crude subtltle conpound as a
dark solid (76.8g). Chromat ography on sidd ca gel foll owed by re
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a tan sol P

6- [ (2- 11 i{dIaledaeet akh Eecpa@dn\tha eédidhie pariticild Beriedd ware analdildroforad.

t he product of step (c) (3.82g, 0.012nol) in 120nml of acetone was added to
a ni xt ur Tt ongawiallaysr WavsepgHtedatrigshans Fwesl@namd thgiusan 2ffryhise salid whighum

concont r atB Rl APpEGY bt PRk R o dveny Mt Rrchie B Men vater and

et hyl acetate. The organic Iayer was separ at ed, dr| ed and concentrated to
gi ve crude subtitle conpound as gel |l ow solid is . The solid was

subj ect edAtelutinroptithsgaisepobia l%lzﬁ B4 ofedoneentgaigd %qv«songdltqcélor@o@%m as

an of f i

di hvdroﬂ%a??(?ﬁg éh %eéﬁ)eeratg.\)r% 2@[ %(EBAH}(E%]%% Q{Sﬁ&%%%a;%@ %lg%s? mgécsat]r8 gtge
(79), Mtyﬁllo@?@ﬂ)solldmﬁldm Retiystadlizatibdrdh evhandlAdi@/etpl acethtechollowed by
tenperature for 2 hours. After cooling, the mxture was concentratedéﬁc’)
near dryniE8ezeadiingHzomeawatar gave she titia é@n@pm ergogtopens sofid (5pog)omp ¢ d a
crude soli—;;l, roduct. Purification by chromatography on silica gel gave

of f-whi’t €°'Sol"i d which was dissolved in ethanol/ether and made acidic by
adding ethanol/HCO . The white solid was collected by filtration and freeze
dried fromwater_to u give the title conmpound (1.25g), np 146-149C

Exanpl e ZMBK&Q/I - 2-f2-(6-anm no) pyri di nel et hanam ne di hydrochl oride 30 To
an i ce- COpIplnoLa 408 3Rl Bl e Phahdmfl afhHRbYgé " 90 of et hanol
was adde
6-[(2-trifluoroacetam do 2- phenyl yethyl]-2-picolinamde [as prepared in
Exanpl e 28>( a) I di ssol.ution was conpl ete iodobenzene
di acet &t 2 1HYIGHEE portion and the resulting i

Toa solutlon of 2-cvano-6-methylpyr1d1ne (9.7g, 0.082mol) in 400ml 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
2 temperature and stirred overnight. The mixture was cooled to 0°C, quenched with 1N
HCI], 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. B
s b) a-Phenyl-2-[2-(6-amidino)pyridine]ethanamine 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 evaporated to half volume, extracted with ethyl acetate (3x),
and the organic extracts combined and dried. The resulting crude product was purified

3 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 60m! of glacial acetic acid
was subjected to 2.7atm (40psi) of hydrogen on a Parr apparatus for 2 days. The



34 m xture stirred at 0OC for 30 m nutes and then at LODHLLEH@EL&LULEALOY.l

_hour. The volatiles were evaporated and the residue partitioned bet ween’*
wat er and chloroform The organic | ayer was separated, dried and

concentrated to give an off-white solid which was recrystallized from

et hyl acetate/ hexanes to give a white solid (2.95g). 's A SoleYOﬁ [ off ¢the...-

white solid in 250nl of concentrated aquegus hydrochloric acid was heated

at reflux tenperature for 20 hours, then Toncentrated to near dryness to
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acetate fo reeze dr om wa gave as an

off-white s&slultmg( druﬁégjrcdml ;ﬁﬁﬁ" ed by ZﬂétﬁnaEvga::‘jpﬂhye%@@lhﬁzlz gel Ejo glVC an oil (2.7g).
mn vdrochl ori de

a- Phenvl - vridi nel e

6- cvano- 2 6?54 %QH’G%’E‘! H9P5°H§‘\F‘P} g‘ﬁ"ﬁﬁ? iseproRangl/HC and the)fes‘d“mg
2-cyano- 6- 7

added dr opgveﬁsd;y%%ém?&gf% P%r??l%ﬁﬁ%?% ?%ﬂ%?ﬁoﬂ%‘f Té;&cﬂgme) %%1 de |n
THF.  Af¢ ecomppund ag af white3olid (LTEs nep 5165{185‘&@1 of nethyl benzoate (30nt,

0. 245np1) in 50mL of THE was added dropw se. The resulting m xture was
allowed to warmto room 20 tenperature and stirred overnight. The mxture
was cool edEg(Qm%g %guenched with IN HC, nade basic with 15% NaOH sol ution,

and extracte et hyl acetate (3x). The organi c | ayer was separat ed,

dried, andTbortuh:ntmapmmd of dﬁxumpntc lldwasmdsseerd &br adiicoinvulasnt guivi |agdmbtyMES
chromat ogr n sili.ca the_ s itle conpound. u b)
a- Phenv! - nFi?X% £ W‘ﬂ'ﬂﬁg@f %ﬁ%wcﬁ?’ﬁ\}@?&brﬁqﬂﬁ%e A nixture of

t he ket gne obt ai ned above, hydroxylanlne hydrochl ori de (1.56g), and sodium
acetate (1.85g) in 50nl of 50% aqueous et hanol was heated at 50C for 12
hours. The m xture was evaporated to half volune, extracted wth ethyl
acetate (3x), and the organic extracts conbined and dried. The resulting
crude product was purified 30 by chronmatography on silica gel to give 2.4g
of white solid. A solution of the white solid and 10% Pd-C catal yst (1g) in
60m of glacial acetic acid was subjected to 2. 7atm (40psi) of hydrogen on
a Parr apparatus for 2 days. The



[
L. . 35 reaction mxture was filtered through celi-te, the filtrate el
‘ concentrated to dryness and the resulting crude product purified by _

chromat ography on silica gel to give an oil (2.7g). The oil was dissolved
in isopropanol, made acidic wth isopropanol/HCl and tlhewr-esulwupg/ $dlid.
recrystallized fromethanol/ether and freeze-dried fromwater to give ‘the’
title s conpound as a white solid (1.7g), np 175-185C. Exanple 31 The
title conpound of Exanple 1 was tested f8f anticonvul sant acti vi ty agai nst
MES i nduTeE COmIMSSDERENANG THE MV VENTEYE AREEDD Q) O&¥S:10. 4ng/ kg. 10 Set
~ Yh THE CLAI M5 DEFI NI NG THE | NVENTI ON ARE AS FOLLOWS: __1. A conpound of

formula Il-1 5 ARequpopnd RY fwmmiarein - A represents O—W
represents 2- pyrazi nyl having substituents R6 and R /R represen .
Cl-6 alkyl; R represents H Cl-6 al kyl, (ﬁ s al kenyl, IC3., al kenyl, C3.,
cycloal kvl or N1-?.CH2CO-; in addition, and R— t aken together may form

a C3., alkylene chain; R3 representls H +, alg< |, C3, alkenyl or C3.s

al kynyl; Rt and RS. |ndependentl repres C]—I a-6 al koxy, Cl-6 alkyl,

hal ogen, trifluoromnethyl d R' [ ndependent ly represent H,
Cl-6 al kyl, Q hal ogep

OH, Cl1.6 al koxy,
R Z/N\R 3
wherein
A represents CH=CH, S or O;
Q represents 2-pyrazinyl having substituents R® and R’;
R! represents H or C, alkyl;
R? represents H, C,; alkyl, C, alkenyl, C;_ alkymyl, C, 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, alkynyl;
R* and R’ ind‘ependently represent H, OH, C,4 alkoxy, C,; alkyl, halogen,
trifluoromethyl or NR*R;
R® and R’ independently represent H, OH, C,, alkoxy, C,4 alkyl, halogen,
trifluoromethyl, C, , hydroxyalkyl, amidino, CONH, or NR®R’; o
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, 4 alkyl.
4. A compound as claimed in any one of the preceding claims, wherein R*, R’, 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-2-[2-(3-chloro)pyrazine]ethanamine,
N-Ethyl-1_-phcnyl-2-(2-pyrazine)cthanaminc,
N-Isopropyl-1-phenyl-2-(2-pyrazine)ethanamine,



trifluoronethyl, Cl. hydroxyal kyl, am di no, CONH, or-—NRZR 'i‘ﬁ“a‘dHTfT—on,,e_BG :
~and R may independently represent O when substituted on N

i ndependently represent Hor Cl., alkyl; and pharnmaceutically acceptable
derivatives thereof. 2. A conpound as clainmed in clajm.1l, wherein A
represents CH=CH. 3. A conpound as clainmed in claim *r claim 2, wherein

R represents CL.6 alkyl. 4. A conmpound as clainmed in_any one of the
precedi ng clai ns, wherein Rl, RS, R8’ and R each represent H 5. A
conpound as clainmed in claim1, which is ' '

a- Phenyl - 2- (2- pyr azi ne) et hanam ne,

a- Phenyl - 21\{-2f¢(@rme$mwzer@am@ehmm,ne,

a- Phenyl - 2-[ 2- (3-chl or0) pyrazi ne] et hanam ne, ]

N Et hyl - 1: PherBhrrpaceatiGiily 06r ey e K AAAT o0l AN pappiereol.

ropyl - 1- phenyl - 2- (R-RYrazi. ' -, 3 , by 3

- phenyl - 2- %Z- D, %F gg#éfé%hgﬁgﬁrﬂgﬁﬁor&gnpﬁlﬁa%ééﬁ% %@c{ ngoz?(?(?gpgt’g%ldé‘mt:d
derivati ve iphan@re aiteclfifer £ab .3, Gor Aphhafasetdil ly Cadefwoblrudeaivhove dengf] 5i ng a
conmpound of formula I, as defined in any one of clains | to 5 or a

‘phar maceut Rg@FidioadEpt abtrenagasticplly iagesniie @giuvagn dlEEGEiAFSn with a

phar maceut i-cal | -abl ] Bt ., dil Q61 C I -g;-;h@ a
conpound of " f orkr'rlrurﬁ%g&‘is?,gE g%%@?%@éﬁfiﬁdﬁ%‘/ 1’3%2&% c‘éﬁxg?ﬁn‘ysgl::[c ch ,“o}'t'ég’ &
phar maceut iagibiaceall albt & uilhe Hyaidive théres B af actpe imgredivat innf edheftuten t he
manuf acture _ of a nedi canent for use in the prevention or treament of a
neur ol ogi c&f adnedigarent for USEHa e PreleasPaioR FeEBNI A i Teuptegistlndigqiger.

neur ol ogi cg di SAUARL ol S gL 76 Lot T AR AN AUAHR NSk 0Gs ALi-SEA B8R
cerebral isthaenia, cerebraPf pal’sy, hypogl ycaem a,> epiTepsy, zhel nmer' s
di sease, Huli¥ igh@lipoBOristingr 6 strékd, Veergistal dschadrefae|ckabrat padphyhypoplyciaminal
asphyxi a, Parkinson's disease, anoxia and neuronal ,damagge associated with
subst ance &puersy, d\zhgimen nslisease. (HeRINEMR 'S Gorean L OBy e SFTedr &8 r FEPRY whi ch

conpri ses %QMS%ENQ Parkinson’s disease, anoxia and neuronal damage associated with

substance abuse.

9. A method of treatment of a neurological disorder, whiéh comprises administering
to a patient in nesd of such treatment a therapeutically effective amount of a compound
of formula I, as defined in any one of claims 1 to 3, 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 a pharmaceutically acceptable derivative thereof, which comprises:
€)] preparing a compound of formula I in which Rl, R? and R? .each represent
hydrogen, by reacting a corresponding compound of formula II,

Q-CHj II



to a patient in need of such treatment a therapeutical 'y effectiveanmsunts’

~of a compound of fornula |, as defined in any one of clains 1 to 5, or a
pharmaceutically acceptable derivative thereof. 10. The nethod according
to claim9 wherein the neurological disorder is selected _fromthe group
consisting of stroke, cerebral ischaenia, cerebral palsy, hypodifeaenta, -
epi | epsy, Al zheinmer's di sease, Huntington's chorea, Qdivo-ponto-cerebellar
atrophy, perinatal asphyxia, Parkinggn' s di sease, anoxia and neuronal
damage associated with_ substance abuse. 11. A process for the preparation
of a conyBerfdn & i ay defired in elgimel, iwitt aioempmunoinef faofmuwid dllns 1 to 5, or a
phar maceutical |y acceptabl e derivative thereof, which conprises: (a)
preparing a conpound of formula | in which R} R2 and R3 each represent
hydrogen, by reacting a correspondi ng conpound ofsformula I'l, QCH3 Il 3 3
wherein Qis as defined in claiml, with ,'c‘o;fpo‘imd of formula II1,
(CH)3Si~ A (I( Hwherein R1, R5/§{ A afé as\defined in claim1, in the
presence of a base; (b) PHepays g a% ou o’f/ formula | in which R2 and
R3 represent hydrogen, by reacting the cor r%spondi ng azilde of fornula IV,
RO RR @IV CON3 inwhich Q R, R#, R5 and A are as defined in claiml1,
under Curtius reaction conditions; (c) preparing a conpound of fornula I

i n whi chwiereip &r BéamdsAHrard dREinespinediems 4, irCthe pedskyds chy hasetuct i on of a

corr espo&cjl ng SP&%?%gda ggmégﬂrwg?fcl)r\r/r?dlaﬁdfn which R* and R’ represent hydrogen, by

reacting the corresponding azide of formula IV,

[v

CON,

in which Q, R!, RY, R’ and A are as defined in claim 1, under Curtius reaction
conditions;
(c) . preparing a compound of formula [ in which R? represents H and R® represents

C,s alkyl, by reduction of a corresponding compound of formula [Va,

. [Va h
HNRI?

wherein R* represents C, ¢ alkanoyl and Q, R!, R*, R® 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 [ in which R? or R? represents C, alkyl, Cy
alkenyl or C4 alkyny! 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



R1 \ RAIl Va HNR3 a wherein R3" represents C, -, atkanoyl—and—O—R , R4
R "and A are as defined in claim1; (d) preparing a conpound of fornmul @i
in which one or both of R2 and R3 represents nethyl, by reacti ng t he

correspondi ng conpound of fornula I in which one ort hoth of R2 and R3 is
hydrogen wi th formal dehyde and formc acid; (e) preparing a cbnrﬂo‘d_r/d_’(q_{f__
formula | in which R2 or R3 represents C -, alkyl, C3.4 alkenyl or C3-,
al kynyl by reacting the correspondi ngy conpound of fornmula I in which R2 or
R3 represents hydrogen with an al kyI ati ng agent of the fornula RlO M in
V\:hIChL 0 yl, C3, alkenyl or C

kei nyt? &Ffbrﬁf)c'%amcﬁt’lﬂr"g% e@er‘i’ﬁ%‘fr’dl Q&Caaﬂl“én“lEé'éVPri‘@de[dGBfeS(:MS ap%tér@ah ng a
corrpounqt:@ﬁrg gfdupl,a Il in which R represents Hor C ., alkyl, R=
represents C ;; alkyl or C3. cycloalk4, R3 represents H and, in addition,
R and & talcénpard@ahemgmxyxdfafrfm'aumlﬁazlhl'crhl Rheeprsims Hyr KGRduaéi or: of

th di f RA 1 ~RS5 AV N2 wh
R, R, TER A A o014 SGUOR e\ FROfesoR o dpf elontaiian. B! an@?[ﬁhgng
or C3' talerClogaltey Imdepem fad, al?c‘) Ak Py rgﬁu@'ﬂaq'( e acé?[%sbg% llrg r}e

forma C3.5...al kylidéne chaifi; prepari ng a conpoun
whi ch Rof feanaladvR3 represent hydrogen,

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

G4 cycloalkylidene, and, in addition, R* and R? taken together may form a Cy
alkylidene chain;

(8) . 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

R

wherein Q, A, R* and R°® are as defined in claim 1



by reductive am nation of thmccesm;g_‘iégtone of formilaV-—R4Rs--A
~ VI wherein Q A R and RS are as defined imclaim1; 40 (h) preparing a

conmpound of forrmula | in which R, R and R3 represent hydrogen, by
reduction of a correspondi ng conpound of formula VIl, R& ~Rs AVII ~NOH
wherein Q A R4 and RS are as defined in claim1; (i)'prepaffdg_éuﬁﬁhpound
of formula | in which R represents -OCCH NH , by reacting a correspondi ng
conmpound of forrmula VIla, R4 R Rs A4¥lla L CH2 C (0 R3 wherein L is a
suitable leaving group and Q A, R, R3, Rs and Rs are as defined in claim
1, with ammonia; or (j) preparing a conpound of fornmula I by renoval of a
protecti(R) gr quppasingm abmpdundaf formbiadl exwhiph ®'eRf edd &adepgtsenofiydrogen,
conmpound of formula |I; and where desired or necessary converting the

resul ti Ry CoHEERMAL afcorpisranding Gomprynd phigrmdadfllical |y accept abl e
derivative thereof or vice versa. 41 12, Conpounds of formula | or
processes for their preparation, substatially as hereinbefore described
with reference to the Exanples.

Q/\H/\A .
N
SoH

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

reacting a corresponding compound of formula VIIa,

VIila

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

6)R preparing a compound of formula I by removal of a protecting group from an
amino- or hydroxy-protected analogue of a compound of formula I; n
and where desired or necessary converting the resulting compound of formula [ into a

pharmaceutically acceptable derivative thereof or vice versa.



41

12

Compounds of formula I or processes for their preparation, substantially as

hereinbefore described with reference to the Examples.



