-1¥ 2177602 DI AZI NYLPI PERI DI NE DERI VATI VES Background of the Invention This
|nvent|0n generally pertains to heterocyclic carbon conpounds haV|ng drug

and bi o- affecting properties and to their ﬁrqparat|on and use. £ 09
particular, the“invention is, concerned w t-H Wi substituted pi per| d| n&i? o U
deri vati ves wherein‘one substituent is-a cyclic amdeor imde ring |Iinked

by a bfTﬂglng met hyl ene moi ety to one .of the carbon ring positions of the

pi peridine ring and the ot ‘ostlguent |s a d|a2|nyl ring system

attached to the piperidine S LEIPERLDIN] MARESDT this invention

are applicable in treatnent of various senlle denentlas affecting the

el derly. -2- The clinical aspects of various senile denentias as well as
the problens they cause in the affected geriatric subject are well known to
those skilled Backigroand odhdhe |Invgmbiompreciate that various drug

treatnments of this disorder, of the elderly are currently under study. Among
such drugs are a cl.ass offbdsudpventirrsgeneradpycrassaiss to heterocyclic .

carbon compounds having drug and bio-affecting properties
and to their preparation and use. in'particular, the
invention is concerned with disubstituted piperidine
derivatives wheréin one substituent is a cyclic amide or
imide ring linked by'a bridging methylene moiety to one of
the carbon ring positions of the piperidine ring and the
other substituent is a diazinyl ring system attached to the
piperidine nitrogeh atom. The compounds of this invention
are'applicablé in treatment of various senile dementias

affecting the elderly.



-

or, nore commonly, cognition enhancers; sonme of which are currently =+ x-
undergoi ng clinical evaluation in patients diagnosed as having Al zheiner's
di sease, a serious and fairly comon CNS di sorder of the elderly.

Chem cal ly, these drugs under clinical_study are penbers of a“cl ass gf :
N-substituted 2-pyrrolidinone derivatives of structure 1. [err] a X =
H . R=1Jerr] (piracetam b: X - OH R = [err] (OX|racetan) c:

[err] (pram racetan) 5 d X =H R=]Jerr]
(anlracetan) For a representative reference describing the testing and
properties of a nenber of this series 1, see Butler, et al., J. Med. Chem,
27, pp. 684-691 (1984). Prelimnary cIinicaI results wth this cl ass of
agents, exenplified by structures 10 | a-d, indicates that these drugs may

have sone benefi ci Theeélénisalnaspeetisngfsanidioue miibs demdieiad derly.
Rel ated art be viewed in light of the follow ng general structural
fornul a @s ['eeli as thechrsblemgethpyalchyisendorthe B fapted gerigtrics

subject are well known to those skilled in the art. One
will also appreciate that various drug treatments of this
disorder of the elderly are currently under study. Among
such drugé are a class of drugs known as nootropic agents
or, more commonly, cognition enhancers; some of which are
currenfly undergoing clinical evaluation in patients
diagnosed as having Alzheimer's disease, a serious and
fairly common CNS disorder of the elderly. Chemically,
these drugs under clinical study are members of a class of

N-substituted 2-pyrrolidinone derivatives of structure 1.



15 %aerﬁyI or nethylene; Ais a bridging noiety such as al ky
al kanoyl, al kyl eneami doal kyl ene, and the Iikeéj Wis nitrogen o
s an aryI or pyrimdinyl ring system The oSt closely relate
di scl osed=~and cl ai med in our own pending continuation-in-part
20 U SB AN 799,670, filed Novenber 11,1985 The subject
relates to a series of formula 2 co ungs wherein Wis nitrog
cl osest related conpounds discl osed ifn t hdR appl i cation nmay be
characterized by structural formula rr] 5 wherein [err]
or lower alkyl; and [err] can al s& be hydrogen or |ower alkyl.
seen, these earlier conpounds are structurally distinguishable
instant series of conpounds on the basis of chem cal structure
earlier conpounds are piperagi Qeyli ggdg v S in
wher eas the instant corrpgundg{ arléI plﬂperl hﬁgdrr#ireig (é’(elrﬁ(avaett‘?/”gs
Formula 2). O her subjecb.nakteroyelgyéd Y oki%

| ene,

r CH and B~

d art is that

application_
matter

en. The

i s hydrogen
As can be
fromthe
as these
Formul a 2)
(W=CHin
s has been

di scl osed by Mal awska, et al., in Synthe3|§ an zPharnaco ogl cal Properties

of Sonme 15 2-Pyrrolidi nogg Mgnei ghh Basestcw @dﬁﬁqd§%l£ﬁ10%¥ﬁﬂg321§

{pramiracetam)

5 d: X=H; R= -C04<::>-0CH3 (anirgcgtam):

For a representative reference describing the testing and

properties of a member of this series 1, see Butler, et al.,

(% J. Med. Chem., 27, pp. 684-691 (1984). Preliminary clinical

results with this class of agents,'exemplified by structures

10 la~d, indicates that these drugs may have some beneficial

effects in treating senile dementias in the elderly.

Related art may be viewed in light of

following general structural formula 2

\J/ u

I~

the

in which X is C2_4 alkylene or a 1,2-benzo ring; Y is

15 carbonyl or methylene; A is a bridging moiety such as

alkylene, alkanoyl, alkyleneamidoalkylene, and the like; W

is nitrogen or CH; and B is an arvl or pvrimidinyl ring

system. The most closely related art is that disclosed and

claimed in our own pehding continuation~-in-part application

20 U.S.S.N. 799,670, filed November 11, 1985. The

subject



Phar macol ogy, 1982, 34, 373-382. They describe a series of conpoundss of =-
whi ch one subcl ass is represented by stfuctural formula 4, which reportedly
di spl ay anal gesic properties as well as weak anti-inflammatory acti on,

[err] 20 wherein X is hydrogen or chlorine. A | arge nunber of /-i ‘
.psychot k@yC S ¢\ tah ; ' ' | *or “Wwhezein Y
S o by T S o Sy e e D ek 0 Ssea by
Wi, Tenwl ¢s NeWrogesn.! hahe @loMy¥Ke e AP IdEHSourlde Sei fc1sedpounds are
conprised of cyclic imde rings, e.g. succi-nimdes, glutarim des, )

pht hal | thdesapelldcatliens mayt st dhadeagericfed asl byt Puctutd®se conpounds i s
et hyl ene as conpounds wherein Ais nethylene are too unstable, particularly
in aci dfermpdea3.for practdcal usage. For nore 10 detail ed disclosure of

t hese conpounds, see: Wi ftkgl. S. Patgmt—3, 717, 634 patented February
20, 1973; Tenple, U. S [Patl&nte 4/423, 849 pg ad Decenber 27, 1983; and New

and Yevich, U S paten{ 4, 3248206 patgn ’~$‘ 18, 19B5. Increasing
structural departure fr Lonmpods Af 15 N.;d/instant i nvention is found
Qﬁe-re erenced application. In sumary, the

in other art cited in o
I nst ant ' "

1 2

5 wherein R™ is hydrogen or iower alkyl; and R” can also be
‘hydrogen-qr lower aikyl. As can be seen, these earlier
compounds are structurally distinguishable from the instant
series of compounds on the basis of chemical structure as /

- these earlier compounds are'piperazine ring derivatives

10 (W =N in Formula 2) whereas the instant compounds are

piperidine ring derivatives (W = CH in Formula 2).
Other subject matter reldted to formula 3
compounds has been disclosed by Malawska, et al., in

"Synthesis and Pharmacological Properties of Some

15 2-Pyrrolidinone Mannich Bases" in the Polish Journal of

Pharmaéology,.1982, 34, 373-382. They describe a series of

compounds, of which one subclass is represented by L/
structural formula 4, which reportedly displav analgesic

properties as well as weak anti-inflammatory action,

m/"\_© a

20 wherein X is hydrogen or chlorine.



dlazTnyIprperldlne conpounds descr.i bed herein ape’structurally novel
cogni ti on enhancing agents and there are no t hi-ngs in the-att which-
woul d nake the specific 20 conpounds conprisifig this invention ant|C|pated
or obvious. Summafy of the Invention The invention provides conpounds of
the foll gwing Formul & |, and pharmaceutically acceptable acid addition
sal.ts théreof: [err] -6- wherein X is an ethylene chain or a 1, 2-benzo
ring; Y is carbonyl or nmethylene, with the proviso that Y is carbonyl. only
when X is a 1,2-benzo riglarpermymbers offygspetertrdp3c otonfpoundal kyth -and Z
Is an [err] -dlsubstltuted di azinyl 1-4 ring selected from pyridazine,

pyri m di ne, and’ﬁ?P%&??ﬁ?|9°H§e§9@ﬂ4%ﬁ§ t°Ff°%WR¥qQ2 uher¢ iy dpdfderthgnydhosen

| over perf uor oS 551 7 Ebpert 48 n RS G S ene HEVe FeOhL bR 80 Y
incorporated ingq, p’ﬁaﬁ:mcewbwaén&cum&l Phﬂﬁ&'ﬁe@fs bié eoglag syserhasderiatric
5 compounds are comprised of cyclic imide rings, e.q.
succinimides, glutarimides, phthalimides, etc. The shortest
linkage defined by A in these compounds is ethyleﬁe as
compounds wherein A is methvlene are too unstable,
par;icularly in acidic media, for practical usage.. For more
10 detailed disclosure of these compounds, see: Wu, et al.,
U.S. Patent 3,717,634 patented February 20, 1973; Temple,
' U.S. Patent 4,423,049 patented December 27, 1983; and New
and Yevich, U.S. patent 4,524,206 patented.June 18, 1985.
Incréasing structural departure from compounds of
15 the instant invention is found in other art citgd in our
above-referenced application. In summary, the instant
diazinylpiperidine compounds described herein are
structurally novel cognition-enhancing agents and there are
no teachings in the art which would make the specific

20 compounds comprising this invention anticipated or obvious.

Summary of the Invention

The invention provides compounds of the following

Formula I, and pharmaceutically acceptable acid addition
salts thereof:



subjects afflicted with senile denentias. A representa- tive nunber* of *

t hese conpounds have been tested and denonstrate prevention of ECS-induced
ammesia in rats. Detail ed Description of the Invention The present

i nvention provides in fact certain 1-(4-diazinyl)piperidinyl derlvatlves of
N- net hyl ene cyclic am des and i m des éhavi ng psychogeriatric proper&Les and
bei ng characterized by the above Formula |I. [err] In Forrula I, X1s a

[err] (etwhARSid) Xis|ahe tnalehechain nmdhAo hePZ @& ng Y and t he
car bonyl ygrlwrbéx%&hwle,oxe rﬁbtWheY i 1 sshecq:rmwo thathtyhald ni de noi ety.

Yis acarb n gr o ut whe s a benza r.i [err].

I n For nul®q C}/r[y e nu]g‘ég?"qbee"e’? %% 'ng cbrrkllrtﬁ/\ier er'’y qﬁﬁ%ﬂgerhnd Zis

an [err] -at j’ém}eﬁ’ di axzd rﬂylislaﬁg BeR @rbﬂummytrediaﬂmnﬂyrl m di ne,

and pyra2|ne e iy tly chosen

from5 h ld"r%gen %%éerfrﬁa?&%§p}&%{r4%e%%§é%%‘ﬁ r% 'Cbﬂﬁga?l(l%”'

trifl uororgtdysystement R lm@eﬁ vare ingeperddérotdy dhovesn Aingmt hi o, cyano,

and hal oq,g;h e%V\ﬁgw@} ki i s%:ngﬁ&;l t hféwézhea?ﬁ(&ff"plcfm contain from1l to
t ONns. Br,

4 carbon |'ogen nmeahs4 .. For preferred conpounds, X
i's alkylthio, cyano, lower perfluoroalkyl and halogen,

Compounds of this series can be incorporated into
pharmaceutical compositlons for intended use in geriatric
subjects afflicted with senile dementias. A representa-
tive number of these compounds have been tested and
demonstrate prevention of ECS-induced amnesia in rats.

Detailed Description of the Invention L_J
The present invention provides in fact certain

1-(4-diazinyl)piperidinyl derivatives of N-me thylene

cyclic amides and imides having psychdgeriatric

proﬁerties and being characterized by the above Formula I.

In Formula I, X is a C, (ethylene) alkylene chain or a
1,2-benzo ring connecting Y and the carbonvl group. to give,
e.g. when Y is also carbonyl, a phthalimide moiety. Y is a

carbonyl group (but only when X is a 1,2-béhzo ring)'or



10 ¥®thyléne, Y is methylene, [err] is hydrogen, and [err] and [err] are
sel ected from hydrogen, trifluoromethyl, and“hal ogen, with the nost
preferred halogen being chloride. It is to be understood that the present
invention-is considered_to_include_thejvarious stereoisonmers

opti cal_. N@Dnerstnﬁ@4ud| R Foerytaudr §nanFP8nPFs31ﬁPﬁFuP¥§rGH°§h9#tQQHBFS

di t f di

Cooeteoone o GhLat L) ApdCboEsoRp B2, -1 éH@%@%@%@aﬁewyl ring
tri b f th

Thatant seres VebeiBe MrGh BOYRR-SHE0 BITIRIA NG CRHR BUTRINNG dng s,

application of éGHﬁéﬁ@,r@&@ﬂgﬁzmﬂhﬁhkarﬁgW% o ikee nEQgQﬁ &s% ele5. o the

art. For nedicinal use, the arma- ceutical’l y acCeptabl e”aci di'tion

salts, thosg sajydrdgen E@wé{*eam&?@” degern rQQ%&b'alIWIS'(Q'ih'cfh' @antly to
25 toxicity or pharnacologlcal Ivity of the organic Cation may be

preferred i n saFi fRsetomdtRybcof péflthifdtordeithvd)e Abiernadkexiyienoer
reaction of an organi c base of structure | with an organic or “i norganic

aci d, preferablallcyitisis, i ayanoyt and, halogenany Byf lokersadkydr d steiclands that
detatled inthe literature available to any practitioner skilled in the
art. Exanpl es dfhesefgtoepipgsccaptdinafgom 1 to 4 carbon atoms. Halogen

means F, Cl, Br, or I. For preferred compounds, X is

2 3

10 ethylene, Y is methylene, Rl is hydrogen, and R® and R~ are

selected from hydrogen, trifluoromethyl, and'halogen, with

U the most preferred halogen being chloride.

It is to be understood that the present invention
is considered to include the various stereoisomers, e.g.

15 opticél isomers including individual enantiomers, mixtures
of enantiomers, diastereomers, and mixture of diastereomers,
which can arise as a consequence of structural asymetry due
to the presence of one or two asymetric carbon atoms which
may be incorpqrated in some compounds of the instant series.

20 Separation of the individual isomers is accomplished by
application of various methods which are well known to
practitioners in the art. For medicinal use, the éharma-
ceutically acceptable acid addition salts, those salts in
which the anion does not contribﬁte'significantly to

25 toxicity or pharmacological activity of the organic cation
may be preferred in some cases. The acid addition salts are

obtained either by reaction of an organic ‘base of



5 carboxylic acids such as maleic acid, acetic acid, tartaric acid,* ¥
propionic acid, fumaric acid, i sethi &ic acid, succinic acid, panoi ¢ aci d,
cyclam c acid, pivalic acid, and the like; useful inorganic acids are
hydrohal i de acids such .as HO, HBr, H; sulfurig¢ acids; phosphoric acids; ’
yand the sfrudtkee IAdilthi anabryanibeopr énonganiveatiian predecabappasses any

L

of the Fornmula | conpounds existing in sdlvate formsuch as a hydrate. The
conpoundeontfacthein nsolmtionvenri by eny & tbevstanfigrgrmpghedsby neans of a
general process_which is_ 15 shown in Schene 1. Schenme 1 Gener al
Synt het i¢etabledsipcthe literaturenavailphlesypnany Rragtifdgnerare as
AR At ch e N e T L
2 Chlor e group: 87 80289 Budn' 1 RT3 1Y, 2BdeVhb! ach &S PRELRAS L 1

aciaqg, propionic'acid, fumaric acid, isethionic acid,

succinic acid, pamoic acid, cyclamic acid, pivalic acid, and

the like; useful inorganic acids are hydrohalide acids sﬁch

as HCl, HBr, HI:; sulfuric acids; phosphoric acids; and the

10 like. Aadditionally, the present invention also éncompasses
any of the Formula I compounds existing in solvate form such
as a hydrate. . ' . ' @J
The compounds of the instant invention can be
conviently prepared by means of a general process which is

15 shown in Scheme 1.



equi Yal ent* groups, e.g. another al kyl carboxylate ester and/or a different
hal ogen may be used. These alterations woul d¥e familiar to an organi c
chem st skilled in synthesis of conpounds. Typically, the reaction of |IX
and VITl- will 10 ° take place.in a reacti Gppgergnt such as acetonitrile fn
t he préseege of -a bask such as potassium carbonate, thereby giving the
product (VIl). The VII product m@éﬁaﬁémns£¥zugxngxgiduégsIithiun1aluninum
hydride in an appropriate solvent~such as tetranydrofuran to give reacti-on
15 intermediate VI [err] or, alternatively, VII may be converted to the
al'dehyde X using standard nethods for ester transformation into an al dehyde
moi ety, and this followed by treatnment with an organo netallic reagent,
[err] (wherein spresents the appropriate netal._cation or Gignard
conplex) 20 to s aftgg;ernediate pr-oduct The primary al cgiol
intermediate (V se@oRdar y+al cot6dl (v ik traaréBabatish +Bi onyl CHO
chloride to give e corresponding chloro conmpowg® (V) which is then

coupled with a selected cyclic amde or inmde (I to give the desired:
product of Fornul @&x!. This 25 cowpking reaction“proceeds sinilarly tothat

of I Xand VIII with a preferred reaction solveqq;r1this case being x
di nmet hyl formam de and i ncorporating a base such ‘as potassi um carbonate® It
wi Il be understood by those skilled in the
LAY ' _ Rl.M
| | )
o/ :
¢ SOCl | " | o
]
| 2 . | Gcn—nl
X _ B _ NN .
z ' 2
V . VI VI!
v
\
\_
0.
X z



art that other conversions of VI interpedi ates nmay be made which would ¢
effectively convert the hydroxy groupmnto a different |eaving group (e.g.
a tosylate or nesylate noiety) in order to facilitate al kylation of the
nitrogen atomin 5 the cyclic am de/im de conpound. Another' process may be
.utilized to producEnpfcheneslef ther symbolsaXd tthi and eg® ias set f-:é)y_t h as
Schene 2. Schene 2 10 _, Synt hetic Process Wen X is an Ethyl€fie

Chai n [ P¥§Viousty gafiped. [5??%"?9@-5"{, 8y Rd Prriddng qarbaxyleitg defi ned.

Ui L€ U hespLeoTRRLOLL! LRSELR SEIRTE,2 eneralln prauces maducts of
1o TS PERRTRS RRPPETY B Rl B o e gt a vt o
CaLT VL) MG THE RRa5Rd, PeaBtElntYh XUt S SRR 1
a 1, 2- cy&heiexYbntegr¥apsyCe . g1CRABY NG Y a1%kyA REAHVIE U te ester
and/or a different halogen may be used. These alterations
would be familiar to an organic chemist skilled in synthesis
of compounds. Typically, the reaction of IX and VIII will
10 .take plac? in a reaction solvent such as acetonitrile in the
presence of a base such as potassium carbonate, thereby
giving the product (VII). The VII product may- either be 'g/
reduced with lithium aluminum hydride in an appropriate
solvent such as tetraﬁydrofuran to give feaction
15 intermediate VI (R1=H) or, alternatively, VII mav be
converted to the aldehyde X using standard methods for ester
transformation into an aldehyde moiety, and this followed by

treatment with an organo metallic reagent, R?

M (wherein M
represents the appropriate metal cation or Gfignard complex)

20 to givé the intermediate product VI'. The primary alcohol
intermediate (VI) or secondary.alcohol (VI') is treated with -
thionyl chloride to give the corresponding chloro compound ~
(V) which is then coupled with a selected cyclic amide or
imide (IV) to give the desired product of Formula I. This

25 coupling reaction proceeds similarly to that of IX and VIII
with a preferred reaction solvent in this case being

dimethylformamide and incorporating a base such as potassium

carbonate. It will be understoéd by those skilled in the



phthdlim de ring system "To sunmarize the forEgoing, there is described a
process for the preparation of a conpound oftFormula | O I wherein [err],

X, Y, and Z are as previously defined. This 15 process conprises sel ection
of a precess from'the ?rou of.- processes consi sting of’ coupling -

conpoundsy [iX anﬂr91FFa ePt: eFX°°““§E§iQMﬁﬂQ§rV?{#QﬁQFTéﬁgféé;k?P?gPBuﬁaéﬁd
Sul fate,  phosprePheR: BESER e AR iniere A€ nberve droRh: FheaRar e
product of Fornyiéfgkght[iggbing'éfgﬁi'(e.g. 2 tosylate or mesylate moiety)
in order to facilitate alkylation of the nitrogen atom in
5 the cyclic amide/imide compound.

Another process may be utilized to produce -

products of Formula I and this process is set forth as

Scheme 2.
Scheme 2
10 Svnthetic Process When X is an Ethylene Chain
0 0
4 1 . 7 ®Y
+ ClCH ——p - N)
NG /S
v X _ 111
Hz ‘PtO2
. . - . : . L. .
Y
0 : .
. 0.1
X N-LB= -Z VIII x\ Y,
\y./ Y -
II



(2) submtting the internediate progict, VII, to (i) treatnment with s
lithium al um num hydri de, where [errﬁﬂTs to be hydr ogen, or (ii) conversion
into the al dehyde wherein -CHO repl aces the [err] followed by treatnent
with an organonetal lic reagept RIM_wherein Mis a netal ion or conplex,
eg. a O gnard r h'ﬁb?grp?e@ ohbr ¥ f *RE PsAFE BE BFFH&P“ﬁ}Hro A or

I I V
| Deat i ngieAn LTS TR0 ST TRE FrbehBheL 2 CatbarbEEEL o

f t d
() " oRR &5%%%%%%% B4 Fotnbla FOHRORRRNEE Pretde Whn Ine ot Lo il &

IV [err]q éﬁé&“ﬁ% §Eh£ﬁ§”¥|aiﬁ dées ot hlke th: geReghing a

cyclic am e/|n1 e conpound of Fornlila IV, _
S applicability of Scheme 1. Because_of the catalytic

reduction (conversion of III to II) only cyclic
amideé/imides imperv;?us to catalytic reduction may be used.
For example, when X is a 1,2-benzo ring, e.g. IV is
phthalimide, the benzo ring moiety is subsequently reduced
10 to a l,z-cyclohexyl derivative, thereby giving a hexahydro-
phthalimide ring system.
To summarize the foregoing, there is-described a *;/

process for the preparation of a compound of Formula I

0

I

1

whe:eih R, X, ¥, and 2 are as.previouSIy defined. This

/

15 process comprises selection of a process from the group of
processes consisting of

(a) (1) coupling compounds IX and VIII

G— co,R z-q
N
H

VIII
IX



whérein X is not a 1,2-benzo ring, with a pyridine internediate of Fornula

X [err] to give the internedi ate conpound of 10 For mul a
[11; [err] (2) catalytically reducing the conpound of Fornula Ill to
give the piperidine internediate conpoupd aof Fornul:a:- 1l [err] and 5

(3) coypling the conpound of Formula Il with conpound Z-Qto give a
product of Formula |I. Conpounds of the instant invention have been

eval uated for nootropic activity using as a primary screen the reversal of
el ect roconvul si ve shock-induced amesia for 10 a step-down passive

avoi dance response (cf: Banfis, et al., J. Pharmacol. Meth., 8, 255 (1982);
Janvi k, Ann. Rev. Psychol., 23, 457 (1972); and, McGaugh and Petri novi ch,
Int. Rev. Neurobiology, 8, 139 (1965)). Reference conpounds such as

pram racetam piracet i racetam. etc._ ,.having 15 acfivify in‘this

par adi gm have been pt}g}?orﬁa%d F?d"‘sa &a-6 a1k dibup 1 'd'4d
suitable displacement group such as chloride,
bromide, iodide, sulfate, phosphate,

tosylate, mesylate, or the like to give an

intermediate product of Formula VII;



menory processes and may be useful in treating senile denentia and * '
Al zheinmer's disease. In this test, 12 aninals are adm ni stered drugs and 30
mnutes later are trained to remain i mobbile to avoid foot shock.
| medi ately follow ng 20 the training,Ighe_anina1s are given ’
el ectroconvul si ve shock. Twent y- f our Rours | ater t.he ani mal s are-ggtted
for retention of .the | earned behavior; and any animal which remains on the.
pl at f orm f or (2D0 Seemhtingt kbat i8teppeAgatewarrduesnsVdds edot o have
retained the pass{yp evehdmefie WQ%BOmiQhiEMOaQﬁ9§H§m5h?Hr§9@§r0' ani mal s
ives vehicle with el ectroconvul sive

are used for conparison;ione grogg éeag A

shock and the ot hEREFECBi v&S Y8hPEI BYRTPReEBnaRTeldddr 6EBHEEFLPPe shock. A
test conpound i s tnnhsi theedldehyde ahezedhveOHdosageakexekhef the nean

| atency to step-dog LS at.lsti.ca reater than 10 th | ue for

t he e|ectroconvu|s¢@ahsﬁ§§%gggﬁt%¥|ES%%&%¥83|g&%ﬁoa808F58P°6F5§% §§nd not
statistically diffeagantf RoMyt WbevelineM e ehwethidmioheotrr conpleixsi ve shock
control group. A begl S0GRRUAUrks reaBShectemlplBxnayheral amedl abeptS
activity at a given dosage. evel 1f results Por t he gnug %roup are
statistically difféteAr RYERPBEDRNOEORPWEr glbips. tPoBiVRe thake of
conparison, all dpggetiBheiheeraedabiter ofUPormula vI;

1

~_ R
]
G-‘-cnou
N

Z

C

Vi

treating intermediate VI with an appropriate
reagent to convert the OH group of VI to a
leaving group Q in the compound of Formula V;

R1

-
N

Z

v



cut™aneoud admi ni stration; however, preferred,gonpounds of the instant
series exhibit activity followi ng oral 20 A inistration that is little
changed fromthe results foll ow ng subcutaneous adm nistration of drug. In
this rFegard thgndol | owi ng conmpounds are particularly preferred: 1- [ [1-7"
(2- pyrirrgdi nyl ) -4-piperidinyl]nethyl] -2-pyrrolidinone,
1-[[1-(2-chloro-4-pyrim ddhyl yedcpingr iniceymedaatel b withoa oPE1H@ | di none,
1-[[I-(6-chloro-2-pyrazinyl)-4-piperidinyl]- methyl]-2-pyrrolidinone and, -
especially, 1-[[1-(2-trifl uoramide/kmidé ppmpousidnylf) Formula IV

-4-piperidinyl]nmethyl] -2-pyrrolidinone. nt enance of conparable |evels
of potency in going from subcut aneo tQ oral admnistration is a

consi der abl e dosi ng advant age and di st¥ nguiyghes the instant conpounds from
agents described in prior art referencﬁaéx/%dditionalIy, the instant
conpounds are not labile in acidic nmedia which is 5 another advantage in
their manufacture, formulating, shipping,gnd storage, as well as for
dosing. In sumary of the foregoing discagsion, t he instant compounds have
nootropi c properties particularly suited to their use in cognition and

menory enhancenent. 10 Thus,_tghgiggssﬁggyhg%%n%#g% na%ﬁ% gossible a
nd nendry 1 na !

process for enhancing cognition
5 (b} (1) reacting a cyclic amide/imide compound of

Formula Iv;

"

) s

Iv

wherein X is not a 1,2-benzo ring, with a

- pyridine intermediate of Formula X

to give the intermediate compound of

10 - Formula IIX; .

I11



need of such treatnent which conprises systemic admn- istration to such s
mammal of an effective dose of a Fornulf& | conpound or a pharmaceutically
acceptabl e acid addition salt 15 thereo The adm ni stration and dosage

regi men of conpound f Fo can |dered 0 be done Jjn’ the safe
anner as for the r eréﬁ%ég¥¥§ﬁ85%§prF BELRT TOF. cﬁ@P?H@Fg, et al .

xJ
Drug Devel opnent Researgg?r£3§25 480, 81§§%L t§? ging in Rational Drug

Therapy, 17(5), 1-4 (19 | sber syé%opathology in
the Aged", Editors, Cblelﬁegrﬁeagggg cBﬁ&@ﬁnar%&SFONﬁﬁixpﬁﬁ pages 243-245

(1980) and pramiracetam cf: Butleg, . Chem, 27, pp 684-691
(1984). In addition to the usef sg}of th conpounds of 25 Fornula | as
cogni ti on enhanci ng agents or | d\sti nul of the central nervous

system the conmpounds have beén fodir§t e udeful in preventing amesia

which results from el ectroc sive s g~ Such activity not only
relates to nenory retention in normal aglnggand senility processes but
woul d be useful in protecting against the amesi.a-produci ng effects of

el ectroconvul sant shock as it is used_clinically. Electroconvul sant shock
is enployed to treat sonme cl asses of sychiatric patients, particularly

- depressed patients who

and
5 (3) coupling the compound of Formula II with

compound Z-Q to give a product of Formula I.

Compounds of the instant invention have been
evaluated for nootropic activity using as a primary séreen
the reversal of electroconvulsive shock-induced amnesia for

10 a step-down passive avoidance response (cf: Banfis, et al.,

J. Pharmacol. Meth., 8, 255 (1982); Janvik, Ann. Rev.

. Psychol., 23, 457 (1972); and, McGaugh and Petrinovich, Int.

Rev. Neurobiology, 8, 139 (1965)). Reference compounds such.

~as pramiracetam, piracetam, aniracetam, etc., having
15 activity in this paradigm have been purported to affect
memory processes and may Be useful in treatinglsenile |
dementia and Alzheimer's disease. In this test, 12 animals
are administered drugs and 30 minutes later are trained to
remain immobile to avoid foot shock. Immediately following

20 the training, the animals are given electroconvulsive shock.

?



areTrefréctory to traditional pharmacologic therapy. It is well docunented
t hat these el ectroconvul sant shock treatnggss i nduce the undesirable
side-effect of ammesia in those patients toe"whomit is adm nistered. The
instagL_conpoundé whi ch exhibit activity in protecting against the

armesia-y oducTwep Y+ evs bpusFedatesomng smimadisoeke rtestedrin agitention
testing would be useful adjyncts to the clinical use,of electroconvul sant

shock in psyciPhtthe }?éﬁ’f‘ nP?hAF’tiﬁé'ugI#_%@Wos’é’g}é‘%d’%g}’@maég!%m rhhst
and consi dor | HEM FESTHeLRoRDH; SBRAMASH TS o YaRE T G TL ARPSigTed
O Py kAP OB R St s o A, AL R arous
referablyeg0.5 ' | )3y . P ficient
Itoherapeut?/é ef?gcégggﬁg%ez,ﬁgg{ﬂg?%\égggf ‘C?\K%rfd og}g%nﬁﬁ%g%gﬁ@%s, alrg;:aren

doses will be f@ﬂé’i(r?g-véﬁi}:ieaﬂﬁ%he%tleg;‘{%Mﬂéi% 'eghﬁﬁ ;ﬂ:@g'tw% '

col ogy, the amount of Fornula | conpound conprising th _ se may be
given in a singtfeedi veHEE1d042th! Fhaft-eledttdcHANETvd RIS | 2FidisAS

understood by the skilled - . - _ , _ _
compound is considered active at a given dosage lével if the
mean 1atency to step-down is both statisticélly greater than
10 .the valueifor the electroconvulsive shock control group
(placebo control group) and not statistically different frdm
Y the value for the sham-electroconvulsive shock-control
group.
A.test cémpound is considered to have intermediate
15 . activitﬁ-ér.a”given dosage level if results for the drug
group are statistically different from both control groups.
For“the saké of coﬁ§arison, all drugs were tested after sub-
cutaneous'administration; however, preferred compounds.cf
the instant series exhibir activity'foilowing oral
20 administration that i#_liftle changed from the rgsulﬁs
following subcutaneour administration of drug. In this
regard the following compounds are particularly preferred:
1-[[1~-(2-pyrimidinyl)-4-piperidinyl}methyl]-2-pyrrolidinone,
1-[[1=(2-chloro~4-pyrimidinyl) -4-piperidinyl]methyl]-2-
25 pyvrrolidinone, 1-[[lé(G—chloro-z-pyrazinyli-4-piperidiny1}?
hethyl]iz-pyrrolidinone and, especially, 1-{{1=-(2=-trifluoro-
methyl-4-p§rimidinyl)44-pip§ridiny1]methy1]Qz#pyrrolidinone.

Maintenance of comparable levels of potency in going from



practitioner and necessary for his practice of the.art. The term"systenic*’
-adm ni stration" as used herein refl s to oral, sublingual, buccal, nasal,
dermal, rectal, 5 intranuscular, 'i htravenous, and subcut aneous routes.
CGenerally, it will be found that when a conpound .of the presenht invention
is administered-orally whichis the preferred route, ,a sltghtly |argeyp
quantity of the active drug is required to produce the sane effect as a
somewhat 10 snaller quantity when given parenterally. |In accordance with
good clinical practice, it is _preferred to adm nister the instant conpounds
at a concRCUARPEAUST fROTRA| EmiRiatrptéances o fcopsideratdet doping ef fect s

w t hout c I n n . rd_sjde effects, 1

Ther apeut? canltg,ggt%"eé]?d&gtgh?gé%ﬁr%%&\#%s13?%”@]%5@?“3?}’9&@%@” as

phar maceulddntls ae5PPHdd QRS peOoP e etbranc s f ealY L1 SAALLOPEEe amount of a
conpound of Forrmula | or a pharmeceutically acceptable acid addition salt

t her eof ainktangheempamdsi ezkl youcdaditlebin acidicemedPhawhimbetsi cal 20
conposist ions for effecti ngnsuch_ treatent will_contain a major or mnor

amount > ( ENPEREFAFEARRASS GPsohe bt BARUEAGER N SFEBRPBEHE 0f the present
i nventiongiqM, qggbgwtgw}a%t; hag Jdhyar rggcgy{.i& inarrier, the carrier
conpri si ng or?e. r.-nore solid, sem-solid, or: Jgﬁj d diluent, filler and
formul ati on 25 adj mwvasummalriycbf i sheBoregsing diseilssasd, pimr naceutical |y
acceptabl e. Such pharnmaceutical. conpositions are preferably
instant compounds have nootropic properties particularly
suited to their use in cognition and memory enhanceémant.
10 Thus; the instant invention makes possible a
proteés for enhancing cognition and memory in a mammal in o~
need of such treatment which comprises systemié admin-
istration to such mammal of an effective dose of a Formula I
compound or a pharmaceutically acceptable acid addition salt
15 thereof. The administration and dosage regimen of compounds

of Formula I is considered to be done in the same manner as

for the reference cohpound piracetém, cf: Reisberg, et al.,

in Drug Development Research; 2:475-480 (i982): Weng,

et al., in Rationﬁi'brﬁg‘Therapy,,17(5), 1-4 (1983);
20 Reisberg, et al., iﬁ "Psyéhopathblégy in the Aged", Editors,
Cole and Barrett, Raven Press, New York, pages 243-245 \;/
(1980) and pramiracetam, cf: Butler, et al, J. Med. Chem.,
27, pp 684-691 (1984).
In addition to the usefulness of the compounds of
25 Formula I as cognition enhancing agents or mild stimulants
of the central nervous system, the compounds have been found -

to be useful in preventing amnesia which fresults from



i n'dosage unit forns; i.e., physicaliy di screte units having 20 a
pre-determ ned anount of the drug corresp®nding to a fraction or nultiple
of the dose which is calculated to produce the desired therapeutic
response. In usual prac- tice, the dosage units contain 1, 1/2, 1/3, or.

l essiof\g 5 «ilegitramsevulsivengheckioseSpehf acthivityonbai oalyn ratates to
sufficient to produce the desired therageutic ef f ect. . upon adm nistration at
one appl i cati oemgiryrieetention tnsngrmadi agingcendi sgniditye prosesses: buted
dosage reginen, usually a whole, half, third, or |ess of the daily dosage
10 adni ni st er &Pkt Pe iuFeful  ipcprogecking popdsss the amnesdaspyedusing
that other thergpeutic agents, can al sp be presepnt in ,sugh a cqnpqsit.ion.
Phar maceut | cale SRR OF oPLeGHTERORY Y FABE! FBRFD. £5( 45115 Sefheiinicadly.
i ngredi ent per unit._dose are preferred.and ate cqgnyentionall repared as
157 Cabl et ITReCoRuRiErRt “sBoth. 18 Cnfugyse ¥R srRp Y byl GigsE e o
syrups, elixir ?ng {o) I O d o tal QR I n
t he form of tzﬁ%%as, gg%%uﬁggggéﬁ%'ngérggﬁﬁgﬁgagbﬁgéﬁkf%%a %éf%f%?%hg® such

as bindi ng aggfle f&rfactsyyUPo ££a81R10HENADhArmaRERbYAle theraRUaCaH g
or ponV|nyIpyrroI|doné§, f1llers (e.g. actgse,

- well documented that these electroconvulsant shock
treatments induce the undesirable side-effect of amnesia in
those patients to whom it is administered. The instant
compounds which exhibit activity in protecting against the

\—/ . amnesia-producing effects of electroéonvulsant-shock in
pharmacologic testing would be useful adjuncts to the
clinical use of electroconvulsant shock in psychiatric
treatment.

| 'Although the dosage and dosage regimen must «in

'eaéﬁ'case'be'carefully”adjusted, utilizing sound
professional "judgment and considering the age, weight and
condition of the recipient,'the route of administration and
the nature and extent of mental deterioration, |
generally, the daily do#e will be from about 0.1 g to about
10 g, preferably 0.5 g to 5 g, when given orally. In some
instances, a sufficient therapeutic effect can be obtained
at lower doses while in others, larger doses will be
required. As is apparent to one skilled in clinical pharma-
cology, the amount of Formula I compound comprising the |

daily dose may be given in a single or divided dose, taking



suga}, mai ze-starch, . cal ci um phosphate, sorbitol or glycine), lubricants =
(e.g. magnesium stearate, talc, poly- hyl ene gl ycol or silica), '

di sintegrants (e.g. starch) and wetting -agents (e.g. sodiuml auryl

sul fate). Sol utions qr 25 suspensions of a_Fornmula | conpound ' with - _
anventioﬁ&F°pﬁﬁ9ﬂ£ﬁ§nﬁaﬂﬁe\é%ﬁQﬁf &F RABTSFRAd 1 bY, ngeﬁ¥b}b?dconpg=
sitions such_as,a SO jon for_intravenous injec-.tion or an oily
suspensi oﬁrf"gglitrﬁ%r'%%gtﬁsaﬁe%e%éeﬁxo °F 1%&%@%’5?15834’% the A%btng the
desired clarity, stahdi %?“T 3ﬁ§%§ﬁ i ] heral obt ai ned
by dissolving from :@oéu_t{‘I . ‘%Lt'o- /?‘gyi%elyﬁ%%){%?@?ﬁg a% iegggo%gﬁﬁ’a in
wat er or 2evehisClid A Stdurh @aPP'MFW&'&iC ﬂ{ageh?tF&rﬁ gl cphetaglich as
gl ycerine, propylene glycol, and the poly- efhy ene g ycofs or n1xt0res
thereof. jhkeaRRIsRilag CintdtavencusPendt s@bcatahsbuserghragn-vol atile,

usual ly liquid, polyethylene glycols which are soluble in both water and

organi c | Genedaldyd, Wt ahilhbuse nfowsd | thatewhéhsaf compdinabest 880 to 1500.

Description of Specific Enmbodi ments The conpounds which constitute this

i nvent i on presdenteiinvestticats ¥ gdmimistevedasrakly whitheis bhel ogica

activity wll appear nore fullf'fr0n1a consi deration of the .

) preferred route, a slightly larger quantity of the active
drug is required to produce the same effect as a somewhat

-16 smaller quantiiy when given parente:ally.. In accordance
with good clinical practice, it is preféxred to administer
the instant compounds at a conéent¥ation'level which will ;1
produce effective nootropic effects without causing any
harmful or untoward side effects.

15 : Therapeﬁtically, the instant compounds are
generally given as pharmaceutical compositions comprised of
an effective nootrppic amount of a compound of Formula I or
a pharmaceutically acceptable acid addition salt thereof and
a pharmaceutically acceptable carrier. Pharmaceutical

20 compositions for effecting such treatment will contain a
major or minor amount (e.g. from 95% to 0.5%) of at least .

~one compound of the present invention in combination with a ~
pharmaceuéical.carrier, the carrier comprising one or more
solid, semi-solid, or liquid diluent, filler and formulation

25 adjuvant which is non-toxic, inert and pharmaceutically

acceptable. Such pharmaceutical compositions are preferably

in dosage unit forms; i.e., physically discrete units having



15 fol |l ow ng exanpl es which are given for the purpose of illustration only
and are not to be construed as limting thg¢hvention in sphere or scope.
Al'l tenperatures are understood to be in degrees C when not specified. The

l 2 L% . . .
CherEea oh o S poAEST e e RS a8 Bk b paplabchE  ©
etranet nyl si_aneg . f - '
ror the v B S TSRS SRS SR e
nunber of hydy. el sf&é&”{ﬁ&ﬂéﬁéurF89£e9ﬂ6h58¥peIh”uEbQIZ§rac-

nol ecul e. Th ’nature'o the shift as to multiplicity is reported as broad
singl et (bs) ¢igdddltale (GosadeinDtetcbitaidouhl ey2(dl/3doukl desef odoubl ets
(dd), triplet (t); or 22 quartet (q). Abbreviations enployed are

DVBO- [ errls ( pamdad adesk Nt hy | simdgDei doge peeferabiyt eonthliasofar muoand are
~otherw se conventional. The infrared (IR) spectral descriptions include
only absor pt isuffivtemtinterpréducé theadesgrednthevapeugicuefifestt upozat i on
value. The IR deterninations were enployed using pot assi um broni de (KBr) as
di luent. Al ladminpibstriat ieweat conef appdigasioncrfapngnory Boze dosage

units according to the pre-determined dosage regimen,
_usually a ﬁhole, half, third, or less of,the daily dosage

10 administered once, twice, three, or more times a day. It is

envisioned that other therapeutic agents can also be present

\_ in such a composition. Eharmaceutical compositions which
provide £rom O.i to 1 g of the active ingredient per unit
dose are preferred and are ccnventionally prepared as

15 tablets, losenges,_capsﬁles, powders, agueous or oily
suspensions, syrups,_elixirs,'and aqueoﬁs_solutions._,
Preferred oral compositions are in the form of tablets,
capsules, and may contain conventional excipients such as
binding agents (e.g., syrup, acacia, gelatin, sorbitol,

20 tragacénth, or polyvinylpyrrolidone), fillers (e.g. lactose,
sugar, gaize-starch, calcium phosphate, sorbitol or
glycine),,lubricants (e.g.’magnesium_stearate, talc, poly-
ethylene glycol or silica), disintegrants (e.g. starch) and
wetting agents (e.g. sodium lauryl sulfate). Solutions or

25 suspensions of a Formula I cpmpound with conventional
pharmaceutical vehicles are employed for parenteral compo-
sitions such as an agueous solution for intravenous injec-

tion or an oily suspension for intramuscular injection.



EXAMPLE 1
]-1Hi soi
nore gene

1-(2-Pyri

usonlpecoSatb coxpcditibns Havimgl ehe de§h£6d0¢¥&rﬂtdbnetéﬂhhht y2&ndl /9,
and potassi um carbonate (27.69 g, 0.2 nole) in acetonltrlle

afipptadildty £ar paremterdkiuse axe 6btained hyddﬁbSoﬁvhhgate

072 nol e),
m.) was r

10 2-[[1-(2-Pyrimdinyl)-4-piperidinyl]- methyi
ndol e-1, 3-(2H) -dione This s heti c sequence exenplifies the

ral synthesis outlined in Sche 1, supra. A Ethyl

m di nyl ) pi peridi ne-4- 15 carboxylate (VI]). A m xture of ethyl

(250

concentrated in vacuo The 20, residue was distilled ([err] at 0.32 Torr.)
to give 4£r9mgaP9¥% lﬁwﬁﬂhkﬂ%|?Wt“%lﬁbFnPéftbecﬁehlvslbomBOund in

Farg¥oms "%ﬂiqﬁéjﬁ’a%@affﬁéféﬁ% %elmyd%éféiébggfsdf err] and
20 over a
gé&?.*'%? UROA et z.??@%ﬁfﬂ?@#f@ﬁp}a%‘ Foergely "
e
Ry e BV I S PO ¥ LHePEELD " CrRY ob IEaPhR DR oxi de

4- Hydr oxy
(vil; 20
I|th|u§12
10 m nat e
m nut es.

by addi ng
sol ution

10

15

20

25

819N cdne it B VRIURIxtdPE 6?SH$£L081Q¥§iEEeuE@§11y

liquid, polyethylene'glycols'which'éré;spiﬁble in both water

and organic liquids and which'have-molecﬁlar'weights from

~about 200 to 1500.

Description of 5pé¢ific Embodiments

The Cthoﬁhds which constitute this invention and
their methods of'preparation as well as their biolbgical
activity will appear'mbre fully from'a consideration of the
following examples which are given for the purpose of
illustration only and are not to be construed as limiting
the invention in sphere or scope. All temperatures are
understood to be in degrees C when not specified. The
nuclear magnetic resonance (NMR) spectral characteristics
refer to chemical shifts"(a)"expressed in parts per million
(ppm) versus tetramethylsilane (TMS) as reference standard.
The relative area reported for the various shifts in the
pfotcn (PMR) spectfal'data corresponds to the number of
hydrogen atoms of a particular functional type in the

molecule. The nature of the shift as to multiplicity is

'repd;fed as broad singlet (bs), singlet (s), multiplet (m),

doublet (d), doublet of doublets (dd), triplet (t), or



filftered and the filtrate concentrated in Md&cuo to gi Vel an oil which was
distilled to give 15 g (91% of a clear oi .5 product, b.p. 140-190 at 0.3
torr. C 4-Ch|oronethy|-1-(2-pyrinidinyl)/biperidine (VM).- A solution of
t he hydroxymet hyl compound (Vl; 7.73 g, 0.04 nole) in nethylene chloride
(40 nl)iwas cgoheteito (I | MbtdviHridns hempleped 2breldmspsaadded sl owl y.
The solution 10 was stirred for 12 hours at aﬁbientitenperatﬁre and then
concentrat ed i(perdeutercBimetdsiliirl fmeidiessotdell., i (deetéybentoebForniicand
extracted wi th aqueous sodi um bi carbonate, and t he met hyl ene chl oride | ayer
concentrat ed Bmevethervise rconivantienalhr onhe oin fipareld 00IR) | spactealls
using ethyl acetate as the.eluent to ﬂgve 7.7 g (919 of product as_gn oi |
D. Reaction ofeERTdPkigns dnglude mnlyl ahsarptionnvaversunbepst 465 U
carbonate_(2.76 g, 0.02 nol e),. phthalipide 81.47 g, 0.01 nnle%-and o
4- chl or ongt hyhayipg fymctignal gupyp ptdertafieationovaiug, oThe &Bie) in

dimethyl - 0 fQrpopam de 0 nL) was heagjed to about 50 for 24 houyrs. . _the
di met hyl f or rafit&E*Z6 ’\ﬁaé‘%&ﬁ?ﬁe apBPgnBotagsivg; hremyde (KBr)
di ssolved in et.qre. _and filitered. The filtrate sgcopcentrated in vacuo
to give the c?%dgl&ﬁﬁﬁﬁﬁ fih % Fompoyhds R ¥R-£8 ?ﬁﬁﬁ€g°ﬁﬁ §iFW83t§é[ usi ng
30% et hyl aceggggyggéﬁne as ‘the eluent. The product was then_

| | EXAMPLE:I'}' |

10 -  2-{[1-(2-Pyrimidinyl)-4-piperidinyl]-
N methvl)=1E~isoindole-1,3-(2E)~dione

This synthetic sequence exemplifies the more
general synthesis outlined in Scheme 1, supra.

A. Ethyl 1-(2-Pyrimidinyl)piperidine-4-

15 carboxylate (VII).~- A mixture of ethyl isonipecotate (IX;

/31.44 g, 0.2 mole), 2-chloropiégﬁine (VIII; 22.91 g, 0.2
mole), and potassium.éarhonate (27.69 g, 0.2 mole) in
acetonitrile (250 mL) was refluxed for 24 hour. Tﬁe mixture
was filtered and the filtrate concentrated in vacuo. _?hé

20 residue was distilled (130-170° at 0.32 Torr.) to give
44.1 g (94%) of product in the form of a clear oil.

B. 4-Hydroxymethyl-l-(2-pyrimidinvl)piperidine

{VI) .- A solution of the ester (VII; 20 g, 0.085 moie) in
tetrahydrofuran (200 mL) was cooled to 0-5° and lithium

25 aluminum hydride (3.23 g, 0.085 mole) was slcw}y added over
a 10 minute period. The mixture was stirred at room
temperature for 30 minutes. The excess L?H was guenched

with acetone and the mixture diluted by adding 3.2 mL of



recrystallized fromethyl acetate to yield 0.95 g (20.5% of product in the

formof white crystals mp. 109-111. Anal . Calcd for [err]: C
67. 06; H 5.64; N, 17.38. Found C, 66.95; H 5.68; N, 17.17. NMWR [err]
1.35 (2, m; 1.74 85 (2,m; 3.61 (2,d, 7.0 Hz);-4.76

(. m;

1,m; 2
6. uetf{ F°£%°‘4e§ hx) 3 % 7 of H5% Fosiym hyduowide)solut famr Yo 730,

800, 1360 151 54 1 9Q, 1710, 175Q,. and 2930 cm 1. EXANPLE 2
41 Rhapagr] b og vater. |

1-[[1-(2-%¥

€ resu tzng m;xture was

pi peri di ng{l_ig@}@xl Lna tﬁr r@llld;r JAE E&’?ﬁﬁ{’g‘?&r Nt aI seque?rjr‘cqeng%e lifies

the synth
| kyl
in[ ?4 >Ié‘r S@?r g?ﬁ;i/ (‘%QE ??g%ﬁ;r%rdoﬁgdrr one 155 qw‘d’rlo%)hl%‘?r de ’rﬁ/d’F a?e (1 I ).

sol uti
g, 0.070
chlorrde)

HC (10 @i, oﬁ—emyw&dmgﬂn¥xun4(2F§¥§§m&da¥¥12§%éérﬁ@gn@bsoIute
(100 nL) was' 20 ydrogenat ed a pST— W err] (ZI. for 72

Th¢v) .- A solution of the hydroxymethyl compound (VI; 7.73 g,

et hanol
hour .

10

15

20

25

process at “¢anbe us

nd is
A

oduéé, pgrbdrgxbmq@mﬂ)aézdbgrggffhnone hydrochl oride (I11; 15 05
nol e; prepared from2-pyrrolidinone and 4-pyridinyl net hyl

0.04 mole) in methylene chloride (40 mL) was cooled to 0-5°

and thionyl chloride (25 mL) was added slowly. The solution

was stirred for 12 hours at ambient temperature and then
concentrated in vacuo. The residue was dissolved in

methvlene chloride, extracted with aquebué sodium : \/
bicarbonate, and the methylene chldridé'layer concentrated
ig.ggggg. The residue was chromatographed on silica gel

using ethyl acetate as the eluent to give 7.7 g (91%) of

product as an oil. - '

D. Reaction of Intermediate V and Phthalimide.-

A mixture of potassium carbonate (2.76 g, 0.02 mole),
phthalimide (1.47 g, 0.01 mole),.and 4-chloromethy1-1-(2-
pyrimidinyl)piperidine (V; 2.12 g, 0.0l mole) in dimethyl-
formamide (50 mL) was heated to about 50° for 24 hours. the
dimethylformamide solvent was removed in vacuc and the ~
residue was dissolved in acetone and filtered. The filtrate
was concentrated in vacuo to give the crude product which

was chromatographed on silica gel using 30% ethyl
acetate~hexane as the eluent. The product was then

recrystallized from ethyl acetate to yield 0.95 g (20.5%) of

product in the form of white crystals, me; 109-111°,



mxture*was filtered and the filtrate reduced in vacuo to give a white
solid. The crude product was recrystallize@f+omisopropanol to give 13.03
g (83% of product as a white powder, mp. 212-214. 25 B
RﬁacLLon OL In{brnediate Compound |1 Wth 2-Chloropyrimdine.- A mixture of
~the giperidinyl methyl - ggalolidamede fok; ¢ 0.Q. 0232 emlo®);, H, 5.64;
2-chloropyrimdine (2.6 , -0.0233 nol e) aﬂg‘Hg%tN%s_ lum gar bor?g eH(7.509649',
0.0513 nole) ¥n U7 od8hyl Foundei de,( 66.95; Wgs Shésiedd,i 17a17F.50- 100 oi
bath for 14 hour. The m xture was cooled and filtered. The sol vent was
then renoved in vacuo aNYRt kEDEdg) due leRSortR,odrraghdd di2,si)lsi @ ldel (lusiing
an ethyl 5 acetate-acetone mxture as the eluent to give 4.7 g (78% of

RO A A it vt A A e
| gg,g);7}612E(2:§?2;g?21-3§,&fymle_Bz?i4‘€2%b,f%§4“ﬁ§y; 2, 84 (2,n§5 3.16
(2,d, 4.7 Hzii IR (K(Br5.ER885,8:[‘g%8?6i2§8?’2:ir5{%§,0%é%(9§01ﬁé§§%,161%?0, 455,
1710, 1750, and 2930 em™1, | |
- EXAMPLE 2

1-[({1-(2-Pyrimidinyl; -4~
10 piperidinyllmethyl]-2-pvrrolidinone

This experimental séquence exemplifies the
synthetic process that can be used when X of the Formula I
compound is an alkylene chain (see Scheme 2, supra.)

A. l-[(4-Piperidinvl)methyl]-2-pyrrolidinone

'15 Hydrochloride Hydrate (II).- A solution of

1- (4-pyridinylmethyl) -2-pyrrolidinone hydrochloride (III;
15.05 g, 0.0707.molé: prepared from 2-pyrrolidinone and
4-pyridinylmethyl chloride), HC1 (10 mL of an &N solution in
absolute ethanol) and absolute ethanol (100 mL) was

20  hydrogenated at 60 psi with.Pt02 (1.0 g) for 72 hour, The
mixture was filtered and the filtrate reduced in vacuo to
give a white solid. The crude product was recrystallized
from isopropanol to give 13.03 g (83%) of product as a white
powder, m.p. 212-214°.

25 B. Reaction of Intermediate Compound II With

2-Chloropyrimidine.- A mixture of the piperidinylmethyl-

pyrrolidinone (II; 5.08 g, 0.0232 mole),'2-chloropyrimidine
(2.67 g, 0.0233 mole) and potassium carbonate (7.09 g,



‘and 2930 [err]). 15 ' EXAMPLE 3

1-[[1-(2-Chl oro-4-pyrimdinyl)-4- plperldlnyl nmet hyl ] - 2- pyrrol i di none A
m xture of 1-[ (4-piperidinyl)nethyl]- itiyrrolldlnone hydrochlorlde (1

prepared above in 20 Exanple 2A; 20.1-g, 0.0922 nple),

I 20 I carbonate (26 5 g[*O 25
rihey CanaosB¥iaThEaT kh Fw&##ﬁélm”@néﬁe”@ m Emamaa i

t ©h h d r for ....JThe m xt iltere
bna concont 2an89 .%ﬁ&aéﬁ%ﬁ pE 1A bodsy’ e HiHensl S netd S on

si|ica usi pg1eeRuH . acehat gHTHeRRYad %%eﬁ%r ﬁ%&&% %&%cdé‘e&?&’yﬁ%‘apar at ng
t he product resi due into two conponents hegr;ajl(j)ifs-co - t dt ?lhned
as 16 SP&sigheothrohategpaphed of Rilical Yeillifsi 4 Epypent e €
deS|reg g cﬁ%oro 4- pyr|n1anyI i somer. Anal. “Cal cd. rggr [er#ﬁ? C, 57.04;, H,
6.50; N 18cétatEeaceétofie MixtlreHastthe elueht Xb dive 4.7 g (788Y\VRof
[err]: 1.30 (2,m; 1.78 (2,mM; 2.03 (3,mM; 2.39 (2 t, 7.4 FE); 2.92 (2, m;
3.17 (2 d, P#OG\IHZ) asswmt(ezcrysmaasuzm pt. ARL-A 47, 6. 39 (1,d, 6.0 Hz);

7.98 1,d, 6.0
Anal. Calcd. for C

N, 21.52. Found: C, 64,26; H, 7.78; N, 21.20.

14520N4O: C, 64.59; H, 7.74;

NMR (CDcl Y: 1.29 (2,m); 1.71 (2,m); 2.01 (3,m);

10 2.34 (2,t, 7.4 Hz); 2,84 (2,m); 3.16 (2,4, 7.0 Hz); 3.39

(2,t, 6.8 Hz); 4.73 (2,m); 6.40 (1,t, 4.7 Ez); 8.26 (2,4,

4.7 Hz) .

and 2930 cm -1

).
15 . EXAMPLE 3

' 1-[[1-(2-Chloro-4-pyr1mid1ny1)-4-
piperidinyl}lmethyl]-2-pyrrolidinone

A mixture of 1-[(4-piperidinyl)methyl]-2-

pyrrolidinone hydrochloride (II, prepared above in

IR (KBr)- 800, 1360, 1440, 1515, 1540, 1585, 1675,

20

25

Example 2A; 20.1 g, 0.0922 mole), 2,4-dichloropyrimidine
(14.90 g, 0.1 mole), sodium carbonate (26.5 g, 0.25 mole),
and 200 mL dimethylformamide was stirred for 14 hour at room |
temperature and then heated to 70° for one hour. The

mixture was filtered and concentrated ig_ggggg. The crude
residue was chromatographed on silica using ethyl
acetate/methanol (95:5) as the eluent thereby separating the
product residue into two components., The’major component

was obtained as 16 g (59%) of off-white powder, m.p.



Hz). FR (KBr): 965, 1150, 1350, 1360, 1490, 1590, 1685, 10 2860, and 2950

[err]. EXAMPLE 4 1-[[1-(4-Chloro-2-pyr2éi dinyl)]-4-

piperidinyl]nethyl] 2-pyrrolidinone The other isoner, the

4 chl oro-2 r|n1d|nyl 15 ound, was obtained fromthe smaller .
npagént of § ¢nP%9w%ﬁﬁﬁ%g§%&#®v%hﬁ deetyedaPrehierendrpyminidyhyl

acetate of the reaction product of Exanple 3 (above) to give 1.1 g (4% of

white cryst&#? ﬁﬁT) 143.5-145.5. Anal. Calcd for [err]: C, 56.04; H,

6.50; 20 N, 19.01. F 19. 81. '
0.9-2.1 (5,m; 2.25 ( tsré%lég 7§°f2 14 B ﬁi% 10 (25§N§SL§§r]§ 86:
2,t, 5 Hz) i .44 3 4 1, Hz | R (KB
(1275 1350) I4lg§ Zb1151(2%'él*ig12€ 1561 7%1 ;% 1%8%‘}%3&”5]8 6-’EX?A\I\/PLE g 15)

[ 1- (6- Chkor o- 2- pyramlnﬁﬁ (tpguirulﬁlgullfmﬁhyli ?8p¥§rﬂdeb”B§e(55h99 t he

procedure descri bed above 1 n Ex
2.39 (2,t, 7.4 Hz); 2.92 (2,m); 3.17 (2,4, 7.0 Hz); 3.40
(2,t, 6.8 Hz); 4.35 (2,m); 6.39 (1,4, 6.0 Hz); 7.98 1,4, 6.0
Hz). |
IR (KBr): 965, 1150, 1350, 1360, 1490, 1590, 1685,
10 2860, and 2950 cm™l. |
| | EXAMPLE ‘4
U ' . 1-[[1-{4-Chloro-2-pyrimidinyl) ] -4~
piperidinylimethyl]l-2-pyrrolidinone

The other isomer, the 4-chloro-2-pyrimidiﬁy1
. 15 compound, was obtained from the smaller component obtained
by chromatography and recrystallization from ethyl acetate
of thelreaction product of Example 3 (above) to give 1.1 g
(4%) of white crystals, m.p. 143.5-145.5°,
Anal. Calecd. for C14H19C1N o: C, 56.04; H, 6.50;
20 N, 19.01. Found: C, 56.66; H, 6.49; N, 19.81,
NMR (CDCl,): 0.9-2.1 (5,m); 2.25 (2,t, S Hz):
_  2.75 (2,t, 8Hz); 3.10 (2,d, 5Hz); 3.30 (2,t, 5 Hz); 4.5-4.8
(2,d; 6.45 (1,d, 4 Hz); 8.13 (1,d, 4 Hz).
IR (kBr): 1275, 1350, 1419, 1512, 1525, 1588, and

25 1688 cm L.



3

5 and 3, a mxture of 1-[(4-piperidinyl)nmethyl]-2-pyrroli- dinone
hydrochloride (Il, 12.5 g, 0.0556 nDIe);QEHG-di- chl oropyrazi ne (8.37 g,
0. 0556 nol e); potassium carbonate (19.2 g, 0.139 nole); and DVF (150 ni)
was stirred at roomtenperature for 14 hour and then heated to [err] for
onezhour. 10 The mixture was filtered BXAMPDE 6iltrate . concentrated ing
vacuo. The crude product was recrystallized twice fromethyl acetate to
provide 11.16 g (68% of tewitfyktéﬁsCthpO-?ePY¥azAnau)—@&Icd for [err] :
C, 57.04; H 6.50; 15 N, EEE:E&Q&E&QbﬂsEEE&_&E;QX;rH1 igimoneN, 19.03. NWR
[err]: 1.34 (2,m; 1.77_ (2, m;. 2.05 (3. mM; 40 (2,t, 7.2 Hz); 2.91 (2, m;
3.18 (2,d, 7.0 Hz): 3. RFingithe Bf%?auaeséeesrh?ed7amvell§) Expmpdes) 2s) |

and 2045 Ef%n&%&@iréféta%?ﬁ% &ﬁ%.—%ﬁ‘%@mﬁ%&;p ?n%p,%r‘;‘mﬁia-é%%%qﬁ%“
4- di hyl h d b
ijnp'EfiSHﬁl é?y FoAY Ry SheQ %%#2?8? “f??ﬁ B o 0F PEERy Moty 4- Sy r ol 1 -
5 g,
028 ol gy S it ing (§538.07 8, FRSE mBT § &o%?&%%%%#éﬂ&%% was
then removed (fy VRCYO. o 218l a:ﬁsiemtshhenﬁiﬁq;%) msw%%d%fuﬁééﬁ%tr %%o%e-

temperature for 14 hour and then-heated to 70° for one hour.

10 The mixture was filtered and tye filtrate concentrated in
vacuo. The crude product was recrystailized twice from
ethyl acetate to provide 11.16 g (68&) of tan crystals, m.p.\‘)
139-142°,

Anal. Calcd. for C14319c1N40= c; 57.04; H, 6.50;

15 N, 19.01. Found: C, 57.02; H, 6.40; N, -19.03.

| NMR (CDCl,): 1.34 (2,m); 1.77 (2,m); 2.05 (3,m);
2.40 (2,t, 7.2 Hz); 2.91 (2,m); 3.18 (2,4, 7.0 Hz); 3.40
(2,t, 6.8 Hz); 4.30 (2,m); 7.74 (1,s); 7.96 (1,s).

IR (KBr): 835, 11;0,'1275, 1415, 1460, 1490, 1500,

20 1565, 1685, 2840, and 2945 cm l.

EXAMPLE 6

1-[[1-[2-(Trifluoromethyl) -4-pyrimidinyl]- -/
4-piperidinyl]methyl]~2-pvrrolidinone

Using the procedure described above in Examples 2
25 and 3, a mixture of 1-{(4-piperidinyl)methyl]=-2~-pyrroli-
dinone hydrochléride (11, 21.85 g; 0.1 mole) and sodium
carbonate (26.5 g; 0.25 mole) in methanol (150 mL) was
refluxed for one hour. The methanol was then removed in

vacuo, and acetonitrile (150 mlL) was added to the residue.



The ni xture was cool ed and stirred as 4-chl oro-2~(trifluoro-
met hyl )-pyrimdine (18.28 g, 0.1 nole) waszmlded. The m xture was stirred
at roomtenperature for 18 hours and then ltered and the filtrate

Aty INEVSIE RS e
resul ted was ﬁg&;@fh:{,{él/olgﬁskygoé/eé hyl,rgf@a gso?dgb | ca?.hgo gi ve

19.8 g as vvhltec érr
54.87; H 5. 83\1x3tQ:ré\|1wa]s7 Wzrreﬁpw-ro&n ©émperature- gér Ng hBuSQ. ahf

simlar manner a nunber of additional- conpounds of Fornmula | were prepared

and are tabul ahes ifilkdded land tHebf £1 drdoepeondenetatedamihavhcopesi gine
Pi peridine Ex. [err] X Y. Ri ng-1i nk Z [err]

mp. [err]57 a thicK erediduq ewhich solBdified fipon]being weashpd with
105.5- 107.5
hexane (100 mL). The light tan powder (23.8 g, 73%) which
resulted was chromatographed (5% methanol/ethyl acetate on
silica) to give 19.8 g as white crystals, m.p. 118.5-120.5°,
Anal. Calcd. for c15H19F3N40: C, 54.87; H, 5.83;

10 N, 17.07. Found: C, 54.50; H, 5.86; N, 16.80.

In similar manner a number of additional compounds

of Formula I were prepared and are tabulated in Table 1.



8 H

Cl

[err] [err] 2-% [ en2g [err] 110-113 ® 3
.[err] Jerr] 4- [err] [efrr] 138- 139.5 10 10 H
[err] [err] 4- [err] [err] - 96-100 11 H [err]
[err] 4- [err] [err] _ 134-136 12 H ‘[err]-Lerr]
4- - [err] 140 [Eﬁb}GIQ H [err] '[err] .
[err] 111- 114.5 15 erré [err] 4- : .
[err] 141- 30 Tablécqu°EBﬁ§|ﬁ§e opfPéri & ne Ex. [err] X Y
Ri ng Link Z [err] mp. [err] 15 H [err] [err]
4- [err] [err] 32135 5 16 . H [err] [err] 4-
[err] -~ [err] 104-1 1 EH [qfr] [err] . 4- [err]
[err] 143-146 18 H [exr] [%*dH] 4-R-2 [err] [err]
130-133 19 H [err] [err] N A ] [err] 129.5- 131.5
10 20 H [err] [err] ¥ [err] [err] 134- 137 21 H
[err] [err] 4- lerr] [rr] 135-138 22 H [err]
[err] 4- [err] [err] 105-115
' 1 Piperidine - " a
- Ex. R X Y Ring-link 2 Formula m.p. (°)
s 7 H -C,H,~ CH 3- _@ C.,H 105.5-
274 2 14 20 4 107.5
% 3
8 H -C,H,~ CH, 2- _@ CpHyoN0  110-11
o/
N
9 H -C,H~ CH, 4- ‘©’°1 C1qfpgCING® 138
: CH,
10 10 H -C2H4- CH2 4~ ‘4§:§Ff CISHZIFN 0s 96-100
11 B -C,H,~ CH, 4- _@.F Cy HygFN,0  134-136
Cl
12 H —CZH4- CH2 4~ C14318C12N40' 140-14"/
1
1
13 ®B -C,H,~ CH 4- b c Cl,N,0 111-
N
1
15 14 H =-C,H,~ CH, 4- ,@  C1afyoCIN0 UL~



23* H *“[err] [err] 4- [err] 33[6”] . 116-121 24 H

[err] [err] 4- [err] [err] 139.5- 15

142 Table 1 - Continued Piperidine EX. °d X Y Ring Link Z
[err] mp. [err] 25. H [err] [err] 4- - [err] [ err]
176- 178,26  Mablleeilr |~ Cdretirjued 4- [err] [err] 105-107.5 27
H [err] [err] 4- [err] [err] . 102- 104.5 28 H

[err] [err] 4- 4 [err] [%Lp?rldine 132. 5- 134 3 a .G H and N

anal yses wer e EXl.| ﬁthl nX 0.4%¥f tRéngaliénkat edZval ue. Formgla AEXAMVPLE . 29 ©)

Reversal of ECS-induced Arme5| a for Step-Down Passe e Avoi dance Response

- - - N ' -
15 =® C,H,~ CH, 4 —@&H C,gH, CIN,0  133-135

c1
N .
5 16 H -C,H,~ CH, 4~ -@ C,5H,,CIN,0  104-107
| Gy |
17 B -C,H,- CHy 4~ - _@ar €y,HygBIN0  143-146
- . _ N .
\ 18 B -C,H,- CH, 4- . -<NO:>—C1 C,H3oC1N,0  130-133
19 H -C.,H,- CH 4- }—I c IN,O  129.5-
284 2 _@ 14819IN, 431 s
10 20 ® -C,H,~ CH, 4- 6 C,5H,;CIN,08 134-137
A ¢l
- - - N -
21 B -C,H, cH, 4 -@(/ €, 4BygCl,N,0 135-138
(N - 1
22 H -C,H,~ CH, 4~ O Cy 4H,gBrCIN,O 105-115
Br
. OMe .
23 H -C,H,~ CH, 4~ @ CysHp N0,  116-121

CN

4- " CuHqoNLO 139.5-
15 2 @ 13.}9330 142

24 H -CZH4- CH



In the step-down passive avoidanc¢e procedure, . rats 5 are trained to rémain*’
immobile to avoid foot shock. Two contggg groups (n=36/group) were
required; and ECS control and a sham ECSYdontrol. ECS control aninals were’ -
pl aced individually on a platformover an activated shock grid (0.8 md) 30
mn. after vehicle admnistration. The animals 10 readily stepped dgmn
fromthe platform inmmediately experienced the foot shock, and quickly
| earned to _escape tq the platform An animal was consi dered to have
acqui r ed tﬂ%bﬁ%ékFV§°&$ngﬁ ce response if .it remained on the platform for
2 minutes wthout stepping dowypflld;gupng foot shock 15 delivery.
| medi at el gxaf tgh acgui sitign, g é kcontg ol angpphsid®re dethgq?ﬂ ECS
via transcornedl el eltrodes at @an rntensity of 50 mATOr 400 . e
sham ECS control aninmals were treated in a_nmhner identical to that
descri bed #5r the 1B@SCgHyt €8s, wi4h the tiofypHgasN gUrr edi76md38 20
not passed through the transcorneal electr s. Both groups were
adm nistered a retention test 24 hours later. Aninals were pl aced
individually on the platform and the | ategcgsf® step down fromthe

hézg

pl atform opgo tghe upagtivaggd shogk grid recogdeq; A Wig/en osukhecs

ani mal consi dered to“hdve 252 retained t assi va®a¥di dahce response if

it remained on the ptatformfor 300 seconds w_thout stepping down. Sham ECS
controls remain on the platformduring thi§ Est

27 H -CZH4- CHZ- 4-- "{__—/ C15318C1F3N40 102~
104.5 .
Cl
F ..
6 ’ - o/
28 H -C,H,- CE 4- C; H,,F.N,0 132.5-
Ry O adrle
F .

a. ¢, H, and N analyses were all within + 0.4% of the calculated
value. '



shdbwi ng*normal retention; ECS controls readily stepped down within 300
seconds, exhibiting a def|C|t in retentio | .e., amesia). Step-down

| at ency scores were transfornmed into 5 B%?ient retention scores with 300
seconds equal 100%retention. The percent retention scores for all drugs,
grOUQS were eval uated agai nst both t he EXGSPLE] Mh &% ECS control groups
usi ng Dunnett's test. A conpound was considered to be active in this test
if the nmean retention 10 RSESF§aébP§|ﬁ9§ﬂiﬂﬁﬂQQ§Iﬁﬂﬂﬁﬁ%ﬂquRwe group is.

both significantly great- ok J-- ass ive, Avoidance, ReSDoOnsen and not
significantly different n}ECS control_gr retention. This
i ndi cates that the testIBoﬁg%un PPe EVTe PSFS Y, ﬁmﬁ£§¥§giﬁe &y TALS
avoi dancec t a 5,..b E | C tist caIIy
rai sed the a%&rréarg#slgg’g? OFRB%S}@QS o%oﬁgﬁo%%tn% %égécgén hs &oup‘% ‘Dut

did not rai seca,tﬁ%ag[]gpagggcqneskf/beb%?)l Yoelr'd *}%dgﬁtr;%aatarfé '€ ldontro1

dlfferent from control up were sc S possessi ng

"internedi at earafta Vihan -Eabeésngeolcow%nttmn arfithalliiexid Gldded ai se
the ani mal s’ performance, but not sufficiently to give total protection

agai nst the aimdebvidudbiybofl agptalt faehi \Gviereanolactaheied dHudh/Igria

(0.8 mA) 30 min. after vehicle administration. The animals
10 readily stepped down from the platform, immediately
experienoed the foot shock, and quickly learned to escape to
the platform. An animal was considered to have acquired the
passive avoidanee response if it remained oo toe platform
~for 2 minutes_without stepping down following foot shock
15 delivery. Immediately after acquisition, the ECS control
animals were delivered ECS via transcorneal electrodes at an
"lnten51ty of 50 nA for 400 msec. The sham-ECS control
animals were treated in a manner identical to that described
for the ECS controls, with tye exception that current was
20 not passed through the trenscorneal electrodes. Both groups
were administered a retention test 24 hours later. Animals
— were placed individually on the platform, aod the latency to
step dowh from the platform onto the unactivated shock grid
was recorded; a given subject animal considered to have
25 retained the passive avoidance response if it remained on
the platform for 300 seconds without steppinag down.

Sham-ECS controls remain on the platform during ohis test,



conmpounds in the test outlined in Exanple 29 are given in 25 Table 2. *
Table 2 Biol ogical Activities of Sele d Fornmula | Conpounds in Reversal
of ECS-induced Amesia for a Step-Dowr Passive Avoi dance Response 5

ECS- | nd
ptan1pagg§aﬁ§?ngf§%g%?l retentlon %%%.c?nE5°1s QQQSE gé%é%ﬁd?
2-[[1-(2- Pt hhdizty Jsetonds, exﬁﬁﬁiff?g- geggékg increlgntzon (i. e.,

pi peri di ny ]nethyII-IF+ | sol ndol e- I one
1-[[1-(2- Eﬁhbghgunyl) 4- active -at 10 ng/ kg s.c.

pi peri dinyl ] met hyl ] - and p.o. pyrrolidinone 15 3
1-[[ 1- (2- Chl oro- 4- Step-down laceénoy stobeb wgrkgtransformed into
pyrimdinyl)-4-piperidinyl]- and p.o. nmethyl]-2-pyrrolidinone 5
1-[[15( 6- Gercent2 retention scorgstwiéhasoo Seqgghilg equal 100%
pyrazi nyl) - 4- plpertdl%g ercent retgsth I]sz pyrr%L;dngn%
retention e p tion scores rugs
groups were evaluated against both the ECS and sham-ECS
control groups using Dunnett's test. A compoﬁnd was
considered to be active in this test if the mean retention
10 score obtained from at least one dose group is both
significantly greater than the ECS control group retention
and not significantly different from the sham-ECS control ;J
group retention. This indicates that the test compound
reversed the amnesia for the passive avoidance task induced
15 by the ECS. ' The éompounds which statistically raised the
animal's perfqrmance'above that of the ECS control group,
but did not raise the performance sufficiently to be not
statistically different from the sham~ECS control group were
scored as possessing "intermediate activity". These
20 compounds, then, do statistically raise the animals'
performance, but hot'#uffiéiently'to give total protection
against the amnesia. ~
The biological activities of selected Formula I
compounds in the test outlined in Example Sé?%re given in

25 Table 2.



64 1-[f1-[2-Trifluo-nethyl)-4-
pyrim di nyl]-4-piperidinyl]-
0.5 to 10 ng/kg s.c. 7
ng/ kg s.c. 25 - pi peri di nyl | met hyl ]
1-[[1-83;Pyrinidinyl)-21
pi peri dfnyl ] met hyl ] - 2-
active at 25 ng/kg s.c.
met hyl ] - 2- pyrrol i di none 10
activity thio)-2- pyr|n1d|

pi peridinyl ] nethyl]- Cog %g
active at 10 ng/kg s.C. ¢ yré
met hyl | - 2- pyrrol i di none
Amesi a Reversal

nmg/ kg p. o.,

pyrrolidinone 30 9

Ex. Name
- pramiracetam (reference
compound)

1 2-((1~-(2~Pyrimidinyl) -4~
10 piperidinyl]methyl}-1H-
isoindole~1,3~(2H)-dione

2 1-( {1~ (2~Pyrimidinyl) -4~
piperidinyl]lmethyl]- 2-
pyrrolidinone

3 1-[{1-(2-Chloro=-4-
pyrimidinyl) -4-piperidinyl]-
methyl)]~2-pyrrolidinone

5 l1-[{1-(6-Chloro=-2-
, pyrazinyl)-4-piperidinyl]-
20 methyl]-2-pyrrolidinone

5' 1-[[1- P-Triflucro-methyl)—4-
pvrimidinyl]l-4-piperidinyl]-
methyl]-2-pyrrolidinone

7 1-{[1-(2-Pyrimidinyl)-3-
25 piperidinyllmethyl]-2-
pyrrolidinone

8 1-[{1-(2-Pyrimidinyl)-2-
piperidinyllmethyl]-2-
pyrrolidinone

1-[{[1I-(6-Chloro=-3~
pyridazinyl)-4-piperidinyl]-
methyl]-2-pyrrolidinone

30 9

10  1-[[1-(5-Fluoro-4-{methyl-
thio)-2-pyrimidinyl]~-4-
35 piperidinyl)methyl]-2-
pyrrolidinone

11 1-[{1-(5-Fluoro-2-
pyrimidinyl)-4-piperidinyl]-
methyl]-2-pyrrolidinone

pyri-dazi nyl) - 4- pi peri di nyl ] -
S 1- [[1-(5-F4¥thﬁdl(nethyl

e,

" active

active at 25

active at 0.25 to 10

ive at nethyl]-2-pyrrolidinone
1-[[21-(2-Pyrimdinyl)-3-

active at 25

-2- pyrrolidinone 8
active at 25 ng/kg s.c.

1-[[1-(6-Chl oro- 3-

i nt er nedi at e

q‘égée@&ﬁ?gfzsi *

hce Response

Nane
ECS-Induced
Amnesia Reversal

2 at 10 mg/kg s.c.

active at 10 mg/kg s.c.

active at 10 mg/kg s.c.
and p.o.

active at 0.5 mg/kg s.c.
and p.o.

active at 0.5 mg/kg s.c.

.active at 0.25 to 10

mg/kg p.o., active at
0.5 to 10 mg/kg s.c.

active at 25 mg/kg s.c.
active at 25 mg/kg s.c.

mg/kg s.c.

intermediate
at 10 and 25

activity
mg/kg s.c.

active at 10 mg/kg s.c.



12 « 1-[[21-(2,6-Dichloro-4- - ° act} at 1.0 ng/kg s.c. 5 ?
. pyrimdinyl)-4-piperidinyl]- nethyl]-2- rolidi none 13
|-[[I-(4, 6-D chl oro- 2- Interned%ate activity pyrimdinyl)-4-

at 10 ng/kg s.c. piperidinyl]nethyl]-2- 10 . Jpyrrolidinone 14 - _
% [[1- (6- Tabdeo24~ Continued | nterrredl ate activity pyrimdinyl)-4- J

-t

at 10 ng/ kg s.c. piperidinyl]nmethyl]-2- pyirrolidinone 15 15 -
-[[1-(2-Chlorg-6-methyl - ~ - internediate aBEPvingugedyrinidinyl)-4-
at 10 nrg/Eg_s E._'_"ﬁ; peri di nyl ] met hyl ] - 2- pyrrrbmaea&ap&qversal

1-[[1-(5 active at 10 & 25
pyrlnsdlngﬁ é§§q¥? chlorg) neiﬂ%l]a§t§§gr6g grﬂoﬁ@’ES s.c.
1-[[12(5- Ch|or§ hi] ZY rro 'Tv%l my/ kg p.o.
pyrimdinyl)-4-pip Firdin ? - pyrrolldlnone 25 19
1-[[1-(5- do %-[[1- 1ch1 at 25 nghk rﬂea te ‘activity
pyr|n1d|ny & =4mm 2 pyrrolé Qg g s.c.
1-[[1-(5- Bromo p@ﬂ;@;@z}ﬂ]met@]ﬂf—at 0. 5- g/ 3
10 pyrrolidinone
) 14 1-{{1~-(6-Chloro-4-~ intermediate activity
pyrimidinyl)=4- 'at 10 mg/kg s.c.
piperidinyl]methyl}-2- :
pyrrolidinone -

15 15 1-[[1-(2-Chloro-6-methyl- intermedlate activity
4-pyrimidinyl)-4- at 10 mg/kg s.c.
piperidinyl]lmethyl]-2-
pyrrolidinone _

17 1-[[1-(5-3:0&0-2- . active at 10 & 25 mg/kg

20 pyrimidinyl)-4-piperidinyl}- = p.o. :
methyl]-2-pyrrolidinone _

18 1-{{1-(5-Chloro-2~ active at 10 mg/kg p.o.
pyrimidinyl) ~4-piperidinyl]l- '
methyl]-zfpyrrolidinone-

25 19 1-f[1-(5-Iodé-2- active at 25 mg/kg p.o.

pyrimidinvl)-4-piperidinyl}]-
methyl]-2-pyrrolidinone-

22 1-[[1-(5-Bromo=-2-chloro-4- ‘active at 0.5-1.0 mg/kg
pyrimidinyl)-4-piperidinyl]- p.o.
30 methyl]-2-pyrrolidinone

23 1-{{1-(2-Methoxy-4- intermediate activity
pyrimidinyl) -4-piperidinyl]- at 10 mg/kg p.o.
methyl]-2-pyrrolidinone : : '

24 4-[{4-[(2-Oxopyrrolidin- active at 25 mg/kg p.o.
35 l-yl)methyl]-l-piperidinyl]-
2-pyrimidinecarbonitrile

26 1=-[[1-[2-(Pentafluorcethyl) - intermediate activity
4-pyrimidinyl})-4-piperi- at 10 mg/kg
dinyl]lmethyl]-2- :
pyrrolidinone



pyri m-disnyl ) -4-piperidinyl]- p.o. 30. daret hyl ] - 2- pyrrol i di none 23
1-[[1-(2- Met hoxy- 4- I nternmedi ate tivity
pyrimdinyl)-4-piperidinyl]- at 10 ng/kg p.6. nethyll-2-pyrrolidinone 24
4-[4-[(2- Oxopypi@l idiNcontinuedCtive at 25 ng/ kg p.o. 35

1- yI)neprI] 1-pipefidinyll- 2-pyrimdinecarbonitrile 26 1- [[1-

[ 2- (Pentafl uoroethyl)- internediate activity 4-pretnduyedd - 4- pi peri -

at 10 ng/ kg exnyl ]xmtehyll 2- .pyrrolidinone Taphfied ia Fuérewr
ECS- I nduced BX. Name Amest a Reversar 27
1-[[1-[5-Chl @ro-21=-[(1- [S-Chlotdmz¥ned|ate act i intye rided ifd traceivity - 4-
at 10 ng/ kg p.o. piedifiondmetyD) péri dinyl] - et 0 Im@kyrpodi di none 28
1-[[1-] 2, 6-bi s(trigyniowidinyl]-4éepiperidinglie/ kg p. o.

net hyl ) - 4- pyri mi dimetiyX}-2rperrol idihonehyl | - 2-

28 1-{[1-{2,6~-bis(trifluoro~ active at 10 mg/kg p.o.
methyl)~-4-pyrimidinyl]-4~ -
piperidinyl]lmethyl}-2-
pyrrolidinone

~a. "Active" denotes cdmpounds which completely reversed the
ECS-induced amnesia while "intermediate activity”
denotes less than complete protection.



’ pyrrolldlnone a. "Actfve" denot es coﬁ%atnds mh4ch conpl etely reversed the
ECS-i nduced ammesia whiie "internmediate activity" “denotes 1éss than -

conpl ete protection. CLAIM5S I. 'A conpound of Fornula | O°l wherein X

is an ethylene chain or a 1,2-benzo ring; Y .is;a carbonyl group or. [err]
with the 5 proviso that Y is carbonyl only when X &a a
1,2-benzo ring; is selected fron1hydrogen or [err] alkyl; and z s an
[err] dqﬁgﬁigltuted di azinyl ring selected fron1pyridazine, pyri m di ne,
and 10 pyrazine ring systens, with [err] and-[err]

bei ng i ndependently chosen from hydrogen, lower [err] alkyl, |ower alkoxy,

| ower al kylthio, cyano, |ower perfluoroalkyl, -hal ogen; 15 and t.he

pharmaceutical ly acceptable acid addition salts
A compound of Formula I

X

\\_gg/- N-2

wherein O/
X is an ethylene chain or a 1,2-benzo ring;
Y is.a carbonyl group or -CHz-, with the
5 proviso that Y is carbonyl only when X is a
1,2-benzo ring;
is selected from hydrogen or C1_4 alkyl; and

2 3

4 is an R®=-, R7- disubstituted diazinyl ring

selected from pyridazine, pyrimidine, and

2 and R3

10 pyrazine ring systems, with R being
_ indeﬁendently chosen from hydrogen, lower
-(C1_4) alkyl, lower alkoxy, lower alkylthio,
cyano, lower perfluoroalkyl,
halogen;
15 and the pharmaceutically acceptable acid addition salts

thereof.

_—
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t hér eof .~ 2.. A conpound of claim1 whereiz X'is ethylen
hydrogen. 3. A conpound of claim1l mhereinEFérr] and [err]
i ndependently sel ected from hydrogen, hal ogen, and trifluor

conpound of clai'm 2 whergin A%t%l]\% odRd BE;Flaéﬁr $h¢'ﬂﬂgegggde

fron1hdeogen halogen and tri or onet e conpoun

6. The conpound of claim1l1, 1-[[1-(2-pyrim -

e and R is
are
onet hyl . 4.

A

gt&% gehs ted-

2-[[1-(2- pyri @gng @ln&g 5&d¥6§5¢d|nyl]nethyl] 1H i soi ndol e-1, 3- (2H) - dlone

di nyl ) - 4-pi peridinyl ] net hyl]- 2- pyrrolidinone. 7. The conmpound of claiml1,

1-[[1-(2-chl oro-4- pyrimdinyl)-4-piperidinyl]-nethyl]-2-py
The conpound of claim1,3d-[A legripouhdrof2elaim 1 wherein R

5r0I|d| one.
and R” are

pyrim di nyl)-4-piperidinyl]nethyl]-2-pyrrolidinone. 9. The conmpound of

claim1, 1- [[;n@@ggﬂdgn;xy selected from hydrogen, halogen

pyrazinyl)-4 plperldlnyl] nethyl] 2- pyrrolidi none.
trifluoromethyl.

4. A compound of claim 2 wherein R”

independently selected from hydrogen, halegen

trifluoromethyl.

\_ - 5., The compound of claim 1, 2-[[1-~-
- dinyl) -4-piperidinylimethyl}-1H~-isoindole~1,3

6. The compound of claim 1, 1-{[1

dinyl)-4-piperidiny1]methyl]-2-pyrrolidinone.

7. The compeﬁnd of claim i, 1-[[1-

pyrimidinyl)-i-piperidinyll-methyl]-Z#pyrroli

9. The compound of claim 1, 1-{[1~(6~-chloro-2-

pvrazinyvl)-4-piperidinyl]-methyl]=-2-pyrrolidi

. and

2 3

and R™ are

. and

(2-pyrimi-

-{2H)~dione.

~(2-pyrimi-

{2-chloro-4-

dinone.

8. The compound of claim 1, 1-[{1~(4-chloro-2-

pyrimidinyl)-4-piperidinyl]imethyl]-2-pyrrolidinocne.

none.

_

I

8.



- 4- plperldlnyl] met hyl ] - 2- prol i di non 1. The conpound of claim1,

1-[[1-(2-pyrim- dinyl)-3-piperidinyl]nmethyl]-2- pyrrolldlnone 12. The

conmpound of claim1, 1-{[1-(2-pyrim:- s

di nyl ) - 2- pi peri di nyl ] met hyl |- 2-pyrrolidinone. 13. The conpound of cl&im 1,

1-[[1-(6-chloro-3- pyridazinyl)-4-piperidinyll-methyl]-2-pyrrolidinone. 14.

The conpound of claim1, 1-[[1-(5-fluoro-4-

(et hyl thio)-2- pyrlUn(mmmylFeﬂp¢nnﬂﬂufdcmyi¢rauItrﬂﬂiQ{Zpy&ﬁxﬂludraene 15. The

compound of claim1, 1-[[1-(5-fluoro-?2

pyrim di nyﬁefhﬂlb‘béﬁ%WPPY%TWHeW]FBTW}%BMGW conmpound of

claiml1, 1-[[1-(2,6-dichloro-

4-pyrimdinyl)-4-piperidinyl]-methyl]-2- pyrrolldlnone 17. The conmpound of

claim1, 1-[[1-(4,ftdi aheOtbmpound of claim 1, 1-[{1-(2-pyrimi-

2-pyrinidinyI)-4-piperidinyl%nethyl]-z-pyrrolldlnone 18. The conpound of

claim1, &28ipyl)¢s-pipenigdinylimethyl]=-2-pyrrolidinone.

pyri m di nyl)-4-piperidinyl]nmethyl]-2-pyrrolidinone. 19. © The conpound of

claim1l1, 1-[[1-(2-chloro- 6-

met hyl - 4-pyrimdin ] rek Ql _ 20. The

conpound of cl ai milli)l 1 ? %HB/O {%&Q!}u 1R (b%m% '
dinyl)-2-piperidinyllmethyl]- Z-pyrrolzdxnone.

10. .The- conmpound-of claim1, 1- I[l %? trifluoro- nethyl) -4-pyrimdinyl]”

13, The compound of claim 1, 1-[{l1~(6-chloro-3-

pyridazinyl)-4-piperidinyl]-methyl]-2-pyrrolidinone. o

14. The compound of claim 1, 1-[[1-{5-fluoro~-4-
(methylthio) ~-2-pyrimidinyl]-4-piperidinyl]methyl]-2-

pyrrolidinone.

15. The compound of claim 1, 1-{[1-(5-fluoro-2~

pyrimidinyvl) -4-piperidinyl]-methyl]-2-pyrrolidinone.

16. The compound of claim 1, 1-[[1-(2,6~dichloro-

4~-pyrimidinyl) ~4-piperidinyl]-methyl}-2-pyrrolidinone.

17. The compound of claim 1, 1-[(1-(4,6-dichloro~

2-pyrimidinyl)~4-piperidinylimethyl]-2-pyrrolidinone.

18, The compound of claim 1, 1-[{(1-(6-chloro-d-

pyrimidinyl) -4-piperidinylimethyl]-2-pyrrolidinone.

I



. I ' .

nefhyl-Z—pyrinidinyI)-4-piperidinyl]nethyl]-ffﬁ?rrolidinone. 21. The
conpound of claim11, 1-[[1-(5-brono-2- - : '
pyrim di nyl)-4-piperidinyl]nethyl]-2-pyrrolidinone. 22. The conpound of
claimi, 1-[[1-(5-chlo19;2-the compound of claim 1, 1-[[1-(2-chloro-6-
pyrim diryl ) -4-pi peridinyl]nmethyl]-2-pyrrolidinone. 23. The conpoung of
claiml, 1-[metHyl-otiepYrimidinyl)-4-piperidinyllmethyl)-2-pyrrolidinone.
pyrim dinyl)-4-piperidinyl]nethyl]-2-pyrrolidinone. 24. The conpound of
claim1, 1-[[1-[6-chloro-. '

2- (met hyl t hi o) -4-pyrimdinyl]-4-piperdinyl]nmethyl]-2- pyrrolidinone. 25.
The conpound of clai m29.1-The- ¢ompound of claim 1, 1-[[1-(4-chloro-6-
dichloro-4-pyridaziqyl)-4;p[peridinyl]qpthyj-g-pfrroli- di none. 26. The
compound of &Mekhil~ 1p1§1m§gi§yé&gj-p1per1dzny ]Jmethyl]-~2-pyrrolidinone.
2-chl oro-4-pyrimdinyl)-4-piperidinyl]nmethyll-2-pyrroli- dinone. 27.

The conpound of claim1, 1-[[1-(2-nethoxy-

4-pyrimdinyl)-4-piperidinyl]lnmethyl]-2-pyrroljdjnope._ 28._ The conpound of

claim1, 4-[4-(2-oxo- %) rroH"ﬁi Ff—°¥“ ‘Sr'rét‘?él‘}ii’-"bi geriaﬁrﬁ}rﬂf’zgﬁm%?m ne-

carbonitrile. 29. The conpound of claim11, 1-[[1-[2-(penta-
pyrimidinyl)~4-piperidinyl]methyl]-2-pyrrolidinone.

22: The compound of claim 1, 1-[[1-(5-chloro-2-

pyrimidinyl)-4-piperidinylimethyl]-2-pyrrolidinone.

23, The compound of claim 1, 1-[[1-(5-iocdo-2-

pyrimidinyl)-4-piperidinyl]methyl)~2-pyrrolidinone.

24. The compound of claim 1, 1-[[1-{6-chloro-.
2- (methylthic) -4-pyrimidinyl]-4-piperdinyl]methyl]-2-

pyrrolidinone.

_ 25. The compound of claim 1, 1-[[1-(5,6~
dichlorp-4-pyridaziny1)-4fpiperidinyl]methyl-z-pyr:oli—

dinone.

26. The compound of claim 1, 1-[[1~-(5-bromo-~
2~chloro-4-pyrimidinyl)-4-piperidinyl]methyl]-2-pyrroli-

dinone.

\

Iy



11-4<p
conpound of claim11, 1-[[1-[5-cC
2-(trifluoronethyl)-4-pyrimdin
31. The conmpound of claim1, 1-[[1-]2, 6-)his- oy
(trifluoromethyl)-4-pyrimdinyl]-4-piperidinyl]nmethyl].- 2-pyrrolidi nogg.
32. Medi cati on c@itpri Thegeempowid axfl icda idode df- [ ledi2poentozyai ned in
claim1, for use. in a_pethod for enhanC|ng cognition and nmenory in a manmal
in need oft~BYEZAMLAARY hinf -RHRPeR Ty irekh %QHX?QQ&#ﬂHP§PFat|on of
medi cation to the mammal . 33. A process to produce a conpound of the
formula [err] wherein X is an ethylene chain or a 1, 2 - benzo ring;, Yis

carbonyl or methyl Qge %Mﬁﬁ‘mﬂf@%{%ﬂm \ |4$_ l%ey QQ@&F only when X is a
i's

1,2-benzo ring; [err] ydrogen or | ower al err] -

di subst i tweéoduaahnyLv1)xﬂgtls>eim-qﬁ;fémiml plpgrqeﬁallatemg of
pyridazi ne, pyrimdine, and pyrazine; and [err] and [err] are independently
sel ect ed kezbonliergleup consisting of hydrogen,

or o-

fluoroethyl)-4-pyrimdiny
[
r ]-4- pkﬁgrldlnyl]nethyl]- 2-pyyrolldinone.

peridinyl]methyl]-2- pyrrolidinone. 30° The"
|
I
[

|
h
y
[

29. The compound of claim 1, I;III-IZ-(penta-
fluorocethyl) -4-pyrimidinyl]-4-piperidinylimethyl]=-2-

pyrrolidinone.

30. The compound of claim 1, 1-[[1-([5~chloro- . e
2-(t:if1uoromethy1)-4-pyrimidiny1]-4-piperidiny1]methy1]-

2-pyrroiidinone.

31. The compound of claim 1, 1-[[1-[2,6-bis-
(trifldoromethyl)é4-pyrimidiny1]—4-piperidinyl]methy1]¥

2-pyrrolidinone.

32. Medication comprlsing an effective dose of

a compound claimed in claim 1, for use in a method Q;)
for enhancing cognition and memory in ‘a mammal in

need of such treatment which comprises systemic

administration of medication to the mammal.

_—
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| ener al kyl, |ower al koxy, |ower. al kylthio, ‘cyano, |ower perfluoroal kyl and
hal ogen which conprises alternatively (A) reacting a conpound of the
formula [err] wherein Ris a [err] to [err] alkyl group with a conpound of
the fornmula [err] wherein Z is as above and Qis a suitable displacenent
group | ,-42a- (B) 'submitting the product of (A) to (i) treatnment with

l'i t hi uf¥al unmi num hydride, 1 where Ris Lgge hydrogen, or (ii) conversion
into the al dehyde wherein -CHO repl aces the [err] followed by treatnent

wi th an organonetallic reagent [err], wherein Mis a netal ion or conplex,

where Ris to be_either draogen_or | ower al kyl ) _reacting the
product of (B) wPBh a fe gﬁFgfaﬁngE gﬁce a ¥°mp°ugg of the formula

-

wherein X is an ethylene chain or a 1, 2 - benzo ring;
Y is carbonyl or methylene, with the proviso that Y is
carbonyl only when X is a 1,2-benzo ring; R1 is hydrogen

or lower alkyl; Z is a R, R° - disubstituted diazinyl

\“/ ring selected from the group consisting of pyridazine,
pyrimidine, and pyrazine; and R2 and R3 are
independently selected from the group consisting of hydrogen,
lower alkyl, lower alkoxy, lower alkylthio, cyano, lower
perfluoroalkyl and halogen which comprises alternatively

(A) reacting a compound of the formula
G Co,R
N
H
IX
S wherein R is a C; to C¢ alkyl group with a compound of
the formula
2 -9Q

wherein Z is as above and Q is a suitable displacement group

A



converting the hydroxy group of the product of (B) to the substituent”Q and
(D) reacting the product of (C with a cyclic amde/imde of the formul a
[err] wherein X and Y are as above to provide the product of Formula I or
alternatively to produce a Fornmula 4aganpound viherein X is an ethyl ene,
chain and Y, [err] and Z are as above (A') reacting a cyclic L

am de/imde of the formula Iv with a compound of the formula [err] wher ei n

[err] and t a duci ng the product of (A")
and (C) c@gl ‘F’l@m%ﬁp p§ ‘gﬁ p&?&%{ é'f ya£§orrpound of the fornula -
44 - wherein Z(ahdt(§@¢m£@E %&@Wellth{mwd@b@man@Mn@bﬁhudgf Formul a | 34.

The process of, ¢l ad r@l%Slg\,h@(g ad KydSoged sphacement group selected fromthe

group consisting of a chloride,
(fi) conversion into the aldehyde wherein -CHO

replaces the —COZR followed by treatment with an
organometailic'reagent RIM, wherein M is a metal ion
or complex, where R1 is to be either hydrogen or lower
alkyl

_—
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5< ' bromde, iodide, sulfate, phosphate, tosytate or nesylate group. 35.
A process for producing a conpound or salt as clained in claim

1,substantially as described in respect of § of the foregoi ng Exanpl es.-
10 36. A conpound or salt as clained in claim1l, produced by a process
as claingd in claim33, 34 or 35. 37. A pharmaceutical conposition

conpri §¥ng a conpol@l oreagfiiinga&he| Rraduct pfin(Blofwithaiangeagept3¢apawlelcti m
36, and a pharnaceugical“y 3CSE t abl e carréer. i
converting the hydroxy group of the product of (B) to the

substituent ¢ and

- (D) reacting the product of (C) with a cyclic amide/imide

of the formula

0

KR

v/
v
wherein X and Y are as above to provide the product of

Formula I or alternatively to produce a Formula I compound

wherein X is an ethylene chain and Y, Rl, RZ, R> and Z are

/
as above
(A') reacting a cyclic amide/imide of the formula
"
s
v
with a compound of the formula
Rl
K
/
X

wherein R and Q are as above
(B') catalytically reducing the product of (A') and
(c') coupling the product of (B') with a compound of the

formula

T



10

- 44 -

Z-Q

wherein Z and Q are as above to produce a
compound of Formula I

34, The process of claim 33 wherein is a displacement
group selected from the group consisting of a chloride,
bromide, iodide, sulfate, phosphate, tosylate or
mesylate group.

35. A process for producing a compound or salt as
claimed in élaim'l,substantially as descfibed in
respect of any of the foregoing Examples.

36. A compound or salt as claimed in claim 1,
produced by a process as claimed in claim 33, 34 or 35.
37. A pharmaceutical composition comprising a '
compouhd or salt as claimed in any of claims 1 to 31,
or claim 36, and a pharmaceutically acceptable carriér.

r -
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