N-[ (4- PHENyL- 1, 2, 3, 6- TETRAHYDROPYRI DI N- | -YL) ALKYLENE] AZASPI ROALKANED@@ 30 l
AND N- (4- HYDRCMY—4 PHENYLPI PERI DI N-1-- YL) ALKYLENE1AZASP IROALKANED

Fi el g-of the Invention N-[(4-Phenyl-1.2,3,

6-1 € f ydropyri di n-1-yl) al kyl enel - azasplroalkanedlones and

N ( roxy-4- phenyl pi peridin-1-yl)al kyl ene] - azaspi r oal kanedi ones are
heteﬁg&yﬂllc carbon conmpounds_ having a six- 15 nenbered hetero ring

i ncluding one nitrogen atomw th the spiro systemincorporating this hetero
ring (O ass 546, Subclass 16). Background of the Invention

8- (4- Phenyl -1 - pi perazi nyl al kyl ene) - 8-azaspi ro[ 4, 5] decane- 7; 9-di ones and

3-.(4-phenyl - | - pi per azi nyl al kyl ene) - 3-azaspiro[5, 51- 20
undecane- 2, 4- di ones hav 0

descri bed in: Wi, . HeN'tL)ﬁZnP A
Wi, Y. H, US Patent No. g, .
Med. Cem 12, 876-RR (19 9 - 1 Bsconpopnds

i ncorporate a piperazine _ y orfrula 3) and in
this respect differ fron1the conpounds of thIS |nvent|on (Formula 1 and
Formul a 2) which

¢S These are
: ed Aug. 20, 1968.
. BRI 1= Wi t. al. J.

Field of the Invention | ' ' ‘

N-[ (4~-Phenyl-1,2,3, 6—tetrahydr0pyridin-1-y1)alkylet;e] -
azaspiroalkanediones and N-[(4-hydroxy-4-phenylpiperidin-l-yl)alkylene]-
azaspiroalka.nediones are heterocyclic carbon compounds having a six-

15 membered hetero ring including one nitrogen atom with the spiro

system incorporating this hetero ring (Class 546, Subclass 16).

Background of the Invention

8- (4-Phenyl-1-piperaz inyl.alkylene) -8-azaspiro[4,5)decane-
7,9-diones and 3-(4-phenyl-l-piperazinylalkylene)-3-azaspiro[5, 5]- ‘
20 undecane-2,4-diones have been prepared as psychotropic agents. These
are described in: _
Wu, Y. H., U.S. Patent No. 3,398,151 patented Aug. 20, 1968.
Wu, Y. H., U.S. Patent No. 3,558,777 patented Jan. 26, 1971.

Wu, et al., J. Med. Chem., 12, B76-281 (1269).



contain tetrahydropyridyl and piperidinyl systens, respectively. Aryl
Azaspi r oal kyl ene-'N Aryl Azaspi roal kyl ene-N CH (1)
(2) Azaspiroal kylene-N Aryl (3) 5 -~ Other variations of
structure, specifically substi- tuti-on2of-various heterocycles for
portion, have been described: Wi, et al., US. Patent No-. 3,717,
patented Feb. 20, 1973. Wi, et al., U S. Patent No. 3,976,776 patented Aug.
24, 1976. Wi, et al., J. Med. Chem, 15, 447-479 (1972). 10

Certain 4-substituted-1, 2,3, 6-tetrahydropyridyl conpounds have been

descri bed as anti-psycht Wo anfcHus etTals £BPeRUOAY ringpreRrafe @ PIRETARIBE of
formula (4) [err] (4) were described in: Wse, L. D, et al., U § :
Patent No. 4, XE8g466 tgntimtheiraggrucryres dEormutped) apd it Ghis refpeqf differ
butyrophenone fr%rrllzdthaer %Lgs(o{ncslg bosft It;[xil.Jseri].Egenotri].mg h(%‘ormula-l and Formula 2) which

contain tetfahydropyridyl and piperidinyl systems, respectively.

Aryl
Azaspiroalkylene-N \ Aryl Azaspiroalkylene-N
OH
N - ,
. 2
U (1) @
Azaspiroalkylene-N ?—Axyl
(3
5 Other variations of the (3) structure, specifically substi-
tution of various heterocycles for the aryl portion, have been described:
Wu, et al., U.S. Patent No. 3,717,634 patented Feb. 20, 1973,
Wu, et al., U.S. Patent No. 3,976,776 patented Aug. 24, 1976.
\‘. Wu, et al., J. Med. Chem., 15, 447-479 (1972).
V 10 Certain 4-substituted-1,2,3,6-tetrahydropyridyl compound§

have been described as anti-psychotic agents. Tetrahydro'pyridylbutyro-

phenones of formula (4)

X
.. /N .
T -~ C--CH 2L.r12CH 2-—1\ )
Y
(4)

were describéd in:



tetrahydropyridine ring, are structurally quite different from5
conpounds conprising the present invention. Anti-psychotic agents of
formul g=(5) were described in: Lgr¥]_(5) McKenzie, et al., WS. Patent No.
patented Sept. 9, 1980 hese conpounds., with their particular
s on the tetrahydro- 10 pyridine nnlety, show i ncreasi ng
grity of structure conpared with the subject conpounds of this?
application. Sunmary of the Invention This invention is concerned mnthqﬁi
new series of CNS-active conmpounds characterized by the foll ow ng general
structural formul a Wige,15. D.anettde »dd-t BagGeat aar Autlduébé pareontadcept abl e
acid addition salts thereeof. O [err] In the foregoing fornmula, nis the
integer 4 or 5: A i4ug dOval988 straight al kyI ene chain of 2 to 5 carbon

atons inclusive; B is wherein R |ls1 hé/dro | ower al ky from1l to 4
car bon aton%?qsﬁcTQE?PV s, with butyrophenone- nd aryloxy-substituents on the

tetrahydropyridine ring, are structurally quite different from

5 compounds comprising the present invention.

Anti-psychotic agents of formula (5) were described in:

o/
(5)
McKenzie, et al., U.S. Patent No. 4,221,714 patented
Sept. 9, 1980. |
These compounds, with their particular substituents on the tetrahydro-
10 ‘pyridine moiety, show increasing dissimilarity of structure compared
with the subject compounds of this application. ;:}
o/

Summary of the Invention

This invention is concerned with a new series of CNS-active
compounds characterized by the following general structural formula (I)
15 and the non-toxic pharmaceutically acceptable acid addition salts

thereof.



»

| ower. al koxy of from1l to 4 carbon atons inclusive, or halogen. 5

Al so di scl osed” and cl ai med are conpounds of Fornula (I11) which are useful
i it ermedi ates for:the preparation of (I). [err] In Forrmula I, n, A
are the same as for fornula |I. Detail ed Description of the Inventi
Several processes may be enpl oyed for preparation of 10 ccnpound
Formyl a. 1. These processes may be adapted to variation in order to
ot her “conpounds enbraced by this invention but not specifically disclosed.
Vari ations of methods to produce the sane conpounds in sonewhat different

fashion w | aljr“sthefog:e/#o%%gtlfoé,gup{l’ﬁzg Ithgdirjt@ggpq' 8kts. Keid 3l fyiaRp! es

w Il be given Tor spec C ration. Procédss 1 0 R (CH

- A X + strai&%ﬁthﬂyﬂe L chain of 2 to 5 carbon atoms inclusi&é;'ﬁ fshi s
schenme, n, A an ave the sanme neanings as previously assigned to
Formula |I. The synbol X refers to a suitable '
R
\ -
\/

wherein R is hydrogen, lower alkyl from 1 to 4 carbon atoms iﬁclusive,
lower alkoxy df from 1 to 4 carbon atoms inclusive, or halogen.
5 Also disclosed and claimed are compounds of Formula (11)

vhich are useful intermediates for the preparation of (I).

" OH

In Formula II, n, A, and B are the same as for formula I.

Detailed Description of the Invention

Several processes may be employed for preparation of
10 ccompounds of Formula I. These processes =ay be adepted to variation
in order tc produce other compounds embraced by this invention but

not specifically disclesed. Variations of methods to produce the

Y

sane coerpounds in sonmewhat different fashion will also be evident to
one skilled in the art. Certain examples will be given for specific

15 -1']}-._!.?1.1:55 on,



di spl acenent group such as chloride, bronmide, iodide, sulfate, 5 phosphate,

tosylate, or nesylate. Process 1 is carried out under reaction conditions

suitabl e for the preparation of tertiary am nes by alkylation of secondary ¢
e reactants are heatedsim a suitable organic |iquid at

. tenperfa of about 60[err]C to about 150[err]C. in the presence of an

aci d agent. Benzene, ethanol, 10 acetonitrile, tol uene, and_’";
n- but ohol are preferred. exanples of the organic liquid reaction
medi a e preferred acid binding agdirocess dot assi um car bonate but ot her

inorganic and tertiary organic. bases may be enployed including other alkali

and al kal i ne earth nmetal carbonates, bicarbonates, or hydrides and the

tertiary am nes. 15 he i nternediate azaspirodecane- and

undecanedi ones of Form prepared by reaction of the syitable

glutarimde with a di si ng Process J conrdi ti ofys e
!

i ntermedi ate 4- phe; < ) 6-t et ah¥drop V, of
whi ch are descri bed X iter ture N mmerclal ly
avai l abl e, can also py dehydrati on [ met hod of

Exampl e 3, of 4-pheny|-4:hydroxy°1,2,3,6-tetrahydro pyridi nes of Fornmula IV
shown bel ow. Process 2 [err]

III v

In this sgheme, n, A, and R have the séme meanings as i_j
previously assigned to Formula I. The symbol X refers to a suitable
displacement group such as chloride, bromide, iodide, sulfate;

5 phoéphate, tosylate, or mesylate. Process 1 is carried out undér

reaction conditions suitable for the preparation of tertiary amines
by alkylation of secondary amines. The reactants are heated in a
suitable organic liquid at temperatures of about 60°C. to about
150°C. in the presence of an acid binding agent. Benzeﬁe, ethanol,

10 acetonitrile, toluene, and n-butyl alcohol are preferred examples of
the organic liquid reaction media. The preferred acid binding agent _} ”
is potassium carbonate but other inorganic and tertiary organic bases
may be employed including other alkali and alkaline earth metal
carbonates; bicarbonates, or hydrides and the tertiary amines.

15 The intermediate azaspirodecane- and undecanediones of
Formula III are presared by reaction of fhe suitable glutarimide with
a dihaloalkane using Process 1 conditions.

The intermediate 4—pheny1&1,2,3,6—tetrahydr0pyridines of
Teowula V, come of vhich sre described in the chamical litzrai-re or

20 are coumercially available, can also be obtained by dehydration, as



I.-n this schene, as before, n, A and R have the sanme 5 meani ngs as
previously assigned to Formula |I. The first step of Process 2, reaction of
|8l and IV, is carried out under conditions simlar to Process 1, an

i dentical type of reaction. The seconé’ step of Process 2, conversion of |

to |, is carried out. under reaction conditions appropriate for dehydratyi
reacti gns. While many processes 10 for dehydration are suitable, such i?(l
heati®™g Il in H3P04 with added P O[err] (see Exanple 5), the preferre _

process involves stirri ng Il in trifluarpacetic acid at a&bi ent rogm

tenperature foin theipethed pf, Exanrdecd £04 nfyphenyl-4rhydroxegt ofp §» 6-tetrahydro=

4- phenyl - 4- hydr oxypi peri dines_(|I are prepared 15 according to the

fol | owi ng schePEFigines ﬂfnff‘%"f'é%ol?rﬁh ? Fc organic reaction procedures

(Gignard agent addition, and catal yti c-ﬁhlydr 0- 2genol ytic de-benzyl ation).
0

7 [err] Other processes which may be enployea for synthesizing [1] follow
Process 3 0 R _

. | 0 R
_ : : (-H,0)

+ III  +(CHy), N-A- ' — 2, 1

OH

Y IV _ I1

ol

- In fhis schémé, as before, n, A, and R have the same
S meanings as previously assigned to Formula I. The first step of
- Process 2, reaction of III and IV, is carried out under conditions
similar to Process 1, an identical type of reaction. The second step
of Process 2, conversion of II to I, is carried out undér reaction
conditions appropriate for dehydration reactions. While many processes
10 for dehydration are suitable, such as.heating II in H3PO4 with added-.
N PZOS (see Example 5), the preferred process involves stirring II in
trifluoroacetic acid at ambient room temperature for 12 to 24 hours
(see Example 3). |
| Intérmediary 4-phenyl-4-hydroxypiperidines (IV) are prepared
15 according to the following scheme utilizing standard syntﬁetic organic
reaction procedﬁres (Gfignard égent addition, and catalytic hydreo-

genolytic de-benzylation).



(CH2 .. + H WV VI
This process, wherein n, A and R have the sane neanings as 5 previously
assigned Fornula 1, consists of reacting a spiro-substituted glutaric o
anhydride of Fornmula (VI), many of which are described in chenica

e or are commercially avdilable, with a 1-([err]- _
yh)-4-aryl-1,2,3, 6-tetrahydropyridine of Fornula (VI1). AdaptqQLg
eful for synthe5|s of conpounds of Formula (V) 10 may be found -
erature or described herein. An exanple would be reaction of an

[err] anoal kyl halide with a suitable 4-aryl-1, 2,3, 6- tetrahydropyrldlne
(or an easily convertible prevutdot such as V) -8- followed by
reduction of the resulting nitrile to the amne (VII). In general, the
reaction of VI and VIl is preferably carried out at elevated tenperature in

an inert organic reaction solvent - pyridine is apreferred solvent.

Tenper at ur n, e ord of 100 to 200C 5 are
period of Xast 2lhr thé@y be sufficient
are custo ) enplﬁsnggjgggg;qe—ﬁnteiégggl
Process 4 [ [ X piperidone
v
'
)
Other processes which may be employed for synthesizing [I] _
follow.
Prbcess 3
R
VI o VII "
S

This process, wherein n, A, and R have the same meanings as
5 previoﬁsly assigﬁea Formgla I, consi#ts of reacfing a spirp-substituted
- glutaric anﬁydride of Formula.(VI), mény of vhich are deséribed in
cherical litersture or are comrercially available, with a2 1-(u-
aminoalkyl)-4-aryl-1,2,3, 6~tetrahydropyridine bf Formula (VII).
Adzptable methods useful for synthesis of compounds of Formula (V)
10 =may be found in the iitursture or c’.c—s-cribed 'nere:in.- An exanple would
be reaction of an w-cyanoalkyl halide with a suifable 4~aryl-1,2,3,6-

tetrelh fropyvidine (or @n ~2sily convertshle precursor such as 1IV),



- .
In this enbodi nent of the subject invention, internediate 10 conmpounds  of
Formula VI11, wherein n, RerrJand X have the sane neani ngs as given
her ei nabove, are react ed with a specific glutarimde using conditions
described in Process 1, of which this, Process 4, is a variant. Conpounds

of - Formula VIII are prepared by th foIIovvr ng scherre [err] 15 RN

synt h‘/stze conpounds of Formula VIII, a 4-aryl-1,2,3,6-tetrahydr / _
r-yr'nile (V) is- v, 't.r. dwith tfrtec 2Lv.il - s of a * =, ,0-€
in an inert organic solvent in the presence of a strong base. Strong

~bases whi ch negp1a8wed TRl OYeibc E0UHS b L thel réduiaing mtedleoxs dthe, aniyer {WUI3,

am des, or carbonates W th sodi um carbonate and potassi um carbonate being
particularly prefgenédd, thdlirtsdvion WEJ¥DiandsUIY dst srefesalidlyl yatriediqut Boi | i ng
points in the range of about 80[err] to 160[err]C, include liquid
hydrocarbons, énsaeehteoperaicore esan dneet lwybimicnuedatdon lapdvent caPX}'d-ﬁine

et hers, and the l'ike. The reaction is conveniently carried out at

boi | i ng poi nt ¥ at breferted spiednset Tanper Sxureabin the RTApHPHHAP9 048 ?ognﬁe from
2 to 24 hrs. with the duration of the reaction 10 eri od dependi %

sone ext ent3 upthe Prefaraager At TRACtiPR| PRELRY P63 dFERN E’éﬁ eE‘P’éE’ ?#}gé Ftal |

formation of quaternary conpounds of, Fornula VII a e fa aaf eg by hi gher
reaction terrpe‘?]d‘thﬁl"é‘t longer reaction times are customaril oye n the

interest of obtaining maximum yield.

\ o Process &
\/'. o
Y @ .
(CH.) ME 4+ N\
2°n (cHy) > I

In this embodiment of the subject inventiom, intemediat'e
10 compounds of Formula VIII, wherein n, R, and X have the same meanings
as given hereinabove, are reacted with a spe_cific' glutarimide using
conditions described in Process 1, of which this, Process 4, is a
variant. Compounds of Formula VIIi are prepared by the following

scheme.

_ » R ) )
X-(CH,)_-X + H»( >—@ vem=y O VITL

v

15 To 5yntt1esize compounds of Formula VIII, a &4-aryl-1,2,3,6-tetrahydro-

=yridiae (V) is o % laed with three cgaivalents of a d-lele:l se iIn



Process 5 [err] Process 5 illutrates the reaction of one equival ent of an
15 I ntermedi ate conpound of Formula I X, wherein A/ R and X are as

i pdboye defined, with one equivalent of a specific glutarinide using ¢
\yQn condi tions outlined above for Process 4. The hal oakl yl

reactla pf) Formula TX i s preparedgyaccording to standard organic )

pr ocey 5/ By way of exanple, reagtion of the 20 t et rahydropyri di ne f
For rmul wi th al kanol halides of the formula .j- ,iasi3 s it3r.!diaf. 5 O
L'i , F : 23 X - 10 - [err] This internediate is then esterified

according to conventional techniques well known to the art to provide the
For mul a | XapetRaranPEganie salNentadBcthe RTeRfpre (fi ar srongciasey uPdAS he
conpounds of Formula X provides the -Fornula | X intergediates in which X is

chlorine. PAses whichmay beg emplayed congighiofcalkald nefdilqeides » hydeifased.
Phosphat es, | fates, -tosyl ate mesyl ates corresponding to Fornula | X are
obt ai ned wF' %&I_sdn\%n‘falrgﬁ'b%efa‘b%?‘af‘%ﬁgf“t‘é’(fﬁﬁ?ﬁfeé’.‘g‘ﬁ?éaT MBgBtT§ fbodi nent s
Bormir a1 S¥E JartaRERS SRl e b0chIE SinBl RIS ulanfyPOUNSS O
5 with boiling points in the range of about 80° to 160°C, include
liquid hydrocarbons, hydrocarbon nitfiles, dimetﬁylformamide, hydro-

carbon ethers, and the like. The reaction'ié conveniently carfied

out at the boiling point of the medium selected. Suitable reaction ;_j
periods range.from 2 to 24 hrs. with tﬁe duration.of the reaction
10 period debending to some extent-upon the temperatﬁre and reaction
solvent selected. In'general; formation of quaternary compounds of
Formnia VII are facilitated by higher reaction temperatures.
Process 5
| .

IX

Process 5 illutrates the reaction of one equivalent of an
15 intermediate compound of Formula IX, wherein A, R, and X are as
hereinabove defined, with one equivalent of a specific glutarimide
using the reaction conditions outlined above for Process 4.
The halezlhyl resciant of Formula IX is prepared acccxding
to standard organic procedures. By way of.example, reaction of the
20 'tétrahydrOPyridines of Formula V with alkanol halides of tﬁe formula

Ry Y ooqy o ovi e 4 ia { 1
FRh-X povidos dnter.diates of (he Poascuta X



10 to be a unitary process. Thus, the 4-phenyltetrahydropyridylal kyl ene-
azaspi roal kanedi ones of Fornula | are prepared in accordance with the
uditary process of the present invention by reacting a tetrahydropyridine,
or its precursor, depicted by Formula gl Y-N B XI wherein Y is

sel ected fromthe group consisting of hydrogen (Formula IV 15 and V),
H2N-A Formula VI1), X-A- (Formula I X), or (CH2)n= (Fornmula VIl1), a
n, X are as hereinbefore defined; and Z is 4-hydroxy (for t he
precursor), or Zis a 3,4-double bond; with a spiroglutaric acid
~derivative, depicted by Fornula Xl | [err] wherern n is as hereinbefore
defined and Wis 0 (Fornula VI) when Y ' ~Ror Wis N-H when Y is
X-A- or (CH2)[err]=; or Wis NNA-X i .ogen, in an inert
organic liquid nmedium at an elevaﬁbdruenper. fn the instances when
the precursor-type internedi ates of FO $ 4-hydroxy, were used as
reactants, a dehydration step nust intervene for preparation of the

i nvention conpounds of Formula I. 10 Bi ol ogi cal testing of the
subj ect compounds of formula | in animals denonstrates psychotropic
activity of the sort whi ch char ac-

This intermediate is then esterified according to conventional
techniques well known to the art to provide the Formula 'IX reactants.
% _ For instance, thionyl chloride acting uﬁon the compounds of Formula X
g provides the Formula IX intermediates in vhich X is chlorine. In a
5 similar fashion, bromides and iodides are prepared. Phosphates,
sulfates, tosylates, mesylates corresponding to Formula IX are
- obtained with conventional laboratory techniques.
The foregoing embodiments of the process of the present
invention for the preparation qf compounds of Formula I are considered
10 | to be a unitary proﬁess. Thqs, the 4—pheny1tetrahydropyridylalkylene-
azaspiroalkanediones of Formula I are prepared in accordance with the

L/ - unitary process of the present invention by reacting a tetrahydropyridine,

' or its precursor, depicted by Formula XI

Y-N — B

X1

vherein Y is selected from the group corsisting of hydrogen (Foirmula IV
15 znd V), Hz\ -A~ (Formula VII), X-A- (Formula IX), or (CH ) = (Formula Vi1I),

and A, n, and X are as hereinbefore defined; and Z is 4~hydroxy (for



terizes tranquilizers. The termtranquilizer used herein enconpasses
anxi osel ective and neurol eptic actions. Conventional screening tests can be
utilizeoh\in determ ning the psychotropic profile of the instant 15 ¢

co such as: 1. Conditioned avoi dance response in fasted rats

tre ally. These data wer@ ddt af ned by the method described in the
abov \jet al. patents and publications. 2. Dopanine receptor binding;;
assay\ refl)ecting neuroleptic 20. activity (Burt, Crease€,

r, Mlec. Pharmacol. 12:800 (1976); Bult, Crease, ard Sender,

Sci ence 196: 326 (1977); Crease, Burt, and Snyder, Science 192: A81 (1976).
3..  AponogpRecrsBEE0bY e mebaylz.oaodbqstbdn'a nPitnf 258p3do ﬁkarw'aehd
determ nes the ability of centrally acting conpounds to

aponor phi ndedirdtibe] dépieeed bperbraabayar . This preclini Cal test gi ves an

I ndication 5 . of potential neuroleptic efficacy (Janssen,
et al., Arzneimttel-Forsch., 17:841 (1966)).0The conpounds of the present
i nvention may be administered to I ert their anxioselective and
neurol eptic effects in the sane I | ar dosage anpbunts as was
suitable for the conpounds cite¢cH )n

- | _ ' XIil
wherein n is as hereinbefore defihed and W is 0 (Formula VI) when Y v
is HZN-A-' or W is N-H wvhen Y is X-A- or (CHZ) =: or W is N-A-X when

5 Y is hydrogen; in an inert organi¢ liquid medium at an elevated
temperature. In the instances when the precursor-type intermedia;es
of Formula.XI, Z is 4-hydroxy, were used as reactants, a dghyd:ation
step must intervene fof preparation of the invention compounds of
Formula I. |
10 Biological testing of the'sﬁbject compounds of formula I in
;nimals demonstrates.psychotropic'activity of the sort which charac-
terizes tranquilizers. The term tranqﬁilizer used herein encompasses ",
anxioselective and neurolepfic-aétions. Conventional screening tests ~
can be utilized in determining'the psychotropic profile of the instant
15 compounds such as:
1. Conditiohed avoidance response in fasted rats treated
orally., These data were.obtained by the method
described in the zhove Wu, et al. psatents and puhlications.
2. Dopamine receptor binding assay reflecting neuroleptic
20 activity (Burt, Crease, and Synder, Molec. Pharmacol.
12:200 (1%76); 3u1 Cr‘_a.u.., angd . ¢ )&:r, Science
196:326 (1977);'Crease, Burt, and Snyder, Science

102:481° (1976).



10 in the above Wi, et al. patents which are incorporated herein in
entirety by reference. The conpounds will elicit a tranquilizing effect in
~aipsychotic or, neurotic mammal if adm nistered to said mammal in a
non-toxic effective tranquilizing dgse-of fromO0.01 to 40 ng. per

body wei ght -of said mammal of a Fornmula I conpound or a non-toxic
pharmaceutical |y acceptable acid addition salt thereof. Appropria
pharnﬁfeutically acceptabl e carriers, diluents, and adjuvants as orth
in the aforementi oned Wi, et al. patents 20 together with the instant
conpounds may be enpl oyed to prepare desired conpositions for use in the
tranquilizing procesd. Thremorehinensfsgentire bghavher itagkim pepifastfd ected to .
a pharmaceutical conpo- sition in dosage unit form suitable forﬁiﬁstenic

adninistration to a nmanmE}isaHPifbstetaImbRess they i by AE BT PBer and
an amount of a 25 conmpound cl ai ip Caim?l to provjd n.effective
dose of fromo0.1 to 40rrpnﬁ‘?mpﬁg?‘l?dgelgltacgowmv@hdﬁf'ﬁ'@“%%il 5%ﬁ€es°ttype£

of from0.1 to & P 1 o . y
Description of Spect fic FaRQdLIENEs, The.GAMBOMNIS, k6L GANBdsELGn! N o

i nvention, their nethods of preparat err Biologic actions will
appear mgre fully from ao?%%ét‘?ﬁ%‘i‘tx‘\éf?ﬂoPef.ph:tiEeefff%&fv""(ﬁ‘&;sl%léﬁ‘mteﬁl.a,nd
or

appended clains 5 whi ch dre given the purpose of illustration only
and are not to Arzneimittel-Forsch., 17:841 (1966)).

The compounds of the present invention may be administered to mammals

to exert their anxioseléctive and neuroleptic effects in the same way
and in similar dosage amounts as was suitable for the compounds cited

10 in the above Wu, et al. patents which are incorporated herein in

entirety by reference.

The compounds will elicit a tranquilizing effect in a psychotic

~or neurotic mammal if administered to said mammal in a

15 non-toxic effective tranquilizing dose of from 0.01 to 40.mg. per kg.
of body weight of said mammal of a Formula I compound or a non-toxic
N/ _ pharmaceutically acceptable acid addition sélt-thereof.'
| Appropriate pharmaceutically acceptable carriers, diluents,
and adjuvants as set forth in the aforementioned Wu, et ai. patents
20 together with the instant compounds may be employed to prepare
' desired compositions for use in the tranquilizing process. Thus, an
embodiment of the invention is'directed to a pharmaceutical compo-
sition in dosage unit form suitable for systemic administration to a
mammalian host comprising a pharmaceutical carrier and an amodnt of a
25 compound claimed in Claim 1 to provide an effective dose of from 0.1

to 40 mg. per kg. of body weight of said host.



be construed as limting the invention in sphere or scope. In exanples

which follaow, used to illustrate the foregoing processes, tenperatures are
§ degr'ees centrigrade ([err]). Melting points are-uncorrected. =«

gnetic resonance ¢NVMR 40 spectral characteristics refer to

fAs ([err]) expressed as parts per mllion (ppm versus

tetramet Ryl s/l ane (TMS) as reference standard. The relative area reportel

ious shifts in the H NVR spectral data corresponds to the nuMber

of hydrogen atonms of a particular functional type in the nolecule. The

nature of the shifts 15 as to multiplicity is reported as broad single

(bs), singlpescXipkiomndft Speciif i€ rAmpodimelnket (d), triplet (t), or doublet of

doubl et's (dd). Abbreviations enployed are DVSO-d[err]

(deut er odi et hyl sul foxide.), CD(Jerr] (deuterochloroform, and are

ot herwi se convent i oFhe COWﬂﬁf‘ﬂ'éFchOGSR)tuSQe’dtisainmst?ﬂ,ptthehsm'eﬁmdade

onl'y absorption wave nunbers (cm) havi ng  f unctional group '

i dent i f i catfopreparablon, Tard . I"P{e’ere'@’éﬂﬁ&%at#%ﬁgnﬁ/wﬁél arpesy @@rasfwldypot assi um

brom de (KBrg as diluent. The_el enmental  anal yses are reported as percent by

wei ght . mﬂcons%ﬂﬁt@ ¢f the following ex ples and appended claims

8- [ 4- (4- Phe

but yi ] ?8- afggf)*f t‘a6f43%‘1e8e tra dro r| dk%ﬂéyé&%ﬁt&w@uy and are not to

be construed as limiting_the invention in sphere or scope.

~ In examples ﬁhiqh follow,'used to illustrate ;he'foregoing { )
processes, temperatures are expressed in degrees céntrigrade ). ™~
"Melting pointé‘are_uncorrec;ed. The nﬁcléar'magnetic resonance (NMR)
10 spectral characteristics refer to chemical shifts (8) expressed as
parts per million (ppm) versus tetramethylsilane (TMS) as reference
standard. The relative area reported for the various shifts in tﬁe
H NMR spectral data corrésponds té the number of hydrogen atoms of a
particular functioﬁai type in the molecule. The ﬁature_of the shifts
15 as to multiplicity is reported as broad single (bs), singlet (s),
multiplet (m), doubleﬁ (d), triplet (t), or doublet of doublets (dd). \;}
Abbreviations employed are'DMSO-d6 (deutgrodimethylsqlfoxide), CDC13 -
(deuterochloroform), and are otherwise conventional. The infrared (IR)
spectral descriptions include only absorption wave numbers (cm-l)
20 having functional group identification value. The IR determinations

were employed using potassium bromide (KBr) as diluent. The elemental

analyses are reported as perceat by weight,



(la; n- 4, AF butyl, B = phenyl) 5 A solution of 0.02 nole
each of 4-phenyl -1, 2, 3,6-tetrahydro- pyridine (V),
8-5( 4- br omobut yl ) - 8- azaspi r o[ 4. 5] decane- 349 dione (I11), and triet h | am ne
in 30 mM. ethanol was heated in a high pressure reaction vessel i
for 6 hrs., sealed under a nitrogen atnosphere. The reaction sg 1)O/ was
evapo\r/ ed to dryness in vacuo and the 10 residue partitioned e en

r] and H20. The CHCl[err] layer was dried (MgSO4), filt\ered”and
concentrated to a residue which was dissolved in 20 to 30 m. ethanol and
acidified with ethereal HCl. The solid was collected by filtration and
recrystallized from ethaga ots0 B ve 2.5 gxaMPLEthe hydrochloride salt, mp.
215-217[err]C. 15 Anal. Calcd. for C H NO HI: 9
H 9; 24 32 2[err] 2[ er r] 8cp84+Phenyli-1,2, 326-teotahydrepyrd8iBd-yh) 7.78; N,
6. 60. NVR (DVBO- d6): Ibhuwkgl]-82argspizo b4 5ldecaAne-3, %rdi¢e Hydrdshmi@ﬂ m,; 6.14
(I,m; 7.39 (5,m. IR(KBr): ﬁmmﬁHﬂQﬁtﬂL}EﬂLJﬂmmjﬁ&LJuz, 2570,
20 and 2930 cm 1. EXAMPLE 2
8- (4- Bromobdit yl ) - 8- azas‘\pis%‘[téos]ccfeea%mls efchref (¢rphenylnti2,3,6-getrafiydyp- X

= Br) Aslurry of 334 2. nol e) of 3-te Iene
gl utarim de, 88ywidjne( 4 éﬁﬁ"é}’rwbitﬂl)dgb?m%fﬂa[é é eshee 93/‘?5(5’“8 iy of
K2Q03 (pul ver i Zegl )trigthSy gmfme tOAOU . anofUalsD%eateé) in a high pressure

reaction vessel at 150°C. for 6 hrs., sealed under a nitrogen atmosphere.
\_/ - The reaction solution was evaporated to dryﬁess in vacuo and the

5 and H,0. ‘The CHC1, layer was dried
(Mgsoa), filtered and concentrated to a residue which was dissplved

10 residue partitioned between CHC1

in 20 to 30 ml. ethanol and acidified with ethereal HCl. The solid
was collected by filtration and recrystallized from ethanol to give

2.5 g. of the hydrochloride salt, m.p. 215-217°C.

247327272
N, 6.72. Found: C, 68.82; H, 7.78; N, 6.60.

15 _ Anal. Calcd. for C, H, N,0,*HCl: C, 69.14; H, 7.98;

NMR (DMSO-d 1.52 (12,m); 2.64 (4,s); 3.11 (6,m);

6"
3.68 (4,m); 6.14 (1,m); 7.39 (5,m).

IR (KBr): 690, 745, 1119, 1350, 1360, 1680, 1725, 2570,

20 and 2930 cm L.
EXAMPLE 2

8—(4-Bromobuty1)—8-azaspiro[4;5]&ecane-7,9-aione
_ (IIIa; n = 4,_A = butyl, X = Br)

A slurry of 33.4 g. (0.2 mole) of 3,3-tetrenethylene
25 glutarimide, 86.4 g. (0.4 mole) of 1,4-dibromobutane, and 89% (0;6
mole) of K2C03 (pulvérizéd) in 500 ml. toluene ﬁas'refluxed for
20 hrs. The zcacticn wixture wss filtered while hot. The filtrate
was concentrated and distilled ig_ggggé to afford a 58% yield of

grodoct, bop. 160-167°C/0.1 mHg.



20 hrs. The reaction mxture was filtered while hot. The filtrate was
concentrated and distilled in vacuo to afford a 58@6y|eld of product b.Q.

16017 €/ 0. 1 gmHg. - 15 EXAMPLE 3

8- = (2- Met hoxyphenyl ) -1, 2, 3,8- tgtrahydropyrldln-

1- tyl)-8-azaspirol 4. 5Idecane 7,9-dione Hydrochloride (Ic; n - 4?1A =
but B = 2- net hoxyphenyl) 5 Lugf
8-[4- (4 Hydr oxy- 4- ( 2- met hoxyphenyl ] - 1- pi peri di nyl ) butyl ] - 8-

azaspiro[ 4. 5] decane-7,9-dione (Il1, 3 g.) was stirred at roomtenperature in

20 m . trlfluoroacetlc acid for 18 hrs. The reaction solution was
concentragted in vagu ;p.d»ﬁﬁs&due s—partitioned between dilute
NH40H soﬁﬁtlon an?gcﬂg13 The orgaﬁ*@hﬁg ga was dried (Na2S™4) 10 and -
concentrated to e rt,e I orlde salt with
A
twice in aceton|¥ R -4e. p gng g. ? 0%- mp.
159 161[err]C ' 1 8+~ 7.90; 15

A ?4 5) Fogng4 (gZ-. ,,?&"’%4 m M%M Yl)b&:ﬁﬂ-gé2(4 ) -

11. 15 (| aR8dpiro[4.5]decane-7,9-dione (IIC, 3 g.) was stir;ed at room temperature

in 20 ml. trifluoroacetic acid for 18 hrs. The reaction solution was

concentrated in vacuo to a résidue vhich was partitionéd“ﬁétween { )
dilute NH40H'solution'and CHCI3. The organic layer was dried.tNaZSDh)

10 and concentrated to an oil vhich was con&érted_tdﬂthe hydrochloride
salt with ethereal HC1 in ethanol.- The crude salt Qaé 1solited'and
recrystallized twice in acetonitrile—ethyl ether to give 1.5 g. of
product (50%), m.p. 159-161°C.

Anal. Calcd. for C,.HN,0,+HCl: C, 67.18; H, 7.90;

25734723
15 N, 6.27. Found: 67.11; H, 7.68; N, 6.33.

NMR (DMSO-d,): 1.49 (12,m); 2.60 (4,s); 3.04 (6,m); -
3.64 (4,m); 3.74 (3,8); 5.76 (1,m); 7.00 (4,m)3 11.15 (1,bs). -
IR (KBr): 760, 1125, 1255, 1355, 1435, 1670, 1722, 2480, -
and 2955 cm L. |
20 P SRS VA _.. - ‘ "";— l\-yn. . 4 e B
re a.' N . N"!b EXAMPLE .

8—[4—(4—Hydroxy—4—[Z-methoxz?henyll—l—plperidlnyl)

butyl]-8-azaspiro[4.5]decane~7,9-dione Hydrochloride
(IIc; n = 4, A = butyl, B = 2-methoxyphenyl)

’—Hydroxy—4~(2—methoxyphenyl)pipéridine (2 é.;"IVc uhare.

25 R = 2-MeO - prepared as set forth below); 8-[4-(1-bromobutyl)]-8-
azaspirb[&.5]decane—7,9;dione (2.4 g, I11a); Kzéb3'f2.3 g.); and KI
(0.15 5) were cubined fa 80 ml. aceicuiirile and cefiun-d for 18 lrs.
The reaction mixture was filtered while hot and the filtrate concen-

trated in vacuo to a residue which was dissolved in 70 ml. CHC1,.



+

IR (KBr): 760, 1125 1255, 1355, 1435, 1670 1722, 2480, and 2955 cm[err]
20 EXAVPLE 4

8-'[ 4- ( 4- Hydroxy-4‘- [ 2- met hoxyphenyl ] - - pi peri di nyl)
butyl]-8-azaspiro[4.5] decane-7,Q djgne Hydrochloride (llc; n - 4, A
butyl, B = 2-nmethoxyphenyl) 4-Hydroxy-4-(2-nmethoxyphenyl)piperidin
g.-,~l¥c -where 25 R = 2-MeO - prepared as set forth bel ow),
8-[4-T1-brom)butyl)]-8- azaspiro[ 4. 5] decane-7,9-dione (2.4 g, lll&a);
Klerr]CO3 (2.3 g.); and KI (0.15 s) were conbl ned in SOm. tei*i..l

a>d y-h..-d f $1d Sub1) So1dion’ GAC LhsHedMbidd!, CuddRg $0 WiENES; Wikided GOdh and -
t he f||trate concen- Yrated In vacuo to a residue whi ch vas dissolved in 70

m. (HCL 3 ngstr, ; THE tCFEd a5a! dfnlcenera@sd WasBE gl WL @11 1/Sicogva@ibh .of the
Herr]O; dried Wi #h MySO4; filtered and concentrated to 3.7 g. of oil.
Conversion of §iwe toi thd Gydiehiyeiidecsd1tr (€ehandl tand céthaineal acl) ednderendys HL)
and recrystal- lization fromethanol gave a 73% yield of product, mnp,
246- 248[ err] C. 1fzation from ethaAohlgave Gal73% . yikdd @25%&04:1*#61246-@48‘8'4 58;
H 8.03; N, 6.03. FoundCG433H782 N, 6.02. NMR (DMSO-d6): 1.56
(14, m; 2.6% (4. s); 29al3, Gpled3. 66r (c%sﬂ'ia“ 0,*HCl: C, 64.58; H, 8.03;

N, 6.03. Found: C, 64.33; H, 7.82; N, 6.02.

NMMR (DMSO-d): 1.56 (14,m); 2.64 (4.s); 3.10 (8,m); 3.68 (2,m);
\\/ 3.84 (3,5); 5.30 (1,bs); 7.09 (3,m); 7.54 (1,m); 10.80 (1,bs).
IR (KBr): 755, 1120, 1238, 1350, 1430, 1672, 1720, 2710,
10 2930, and 3300 cum l.
; - c u_f.:ri..: EXAMPLE 5. |
8-[4-(4-[4-Chlor0pheny1]-1,2,3,6-tétrahydropyridin-l—yl)
butyl]-8-azaspiro[4.5]decane-7,9-dione Hydrochloride
(Ib; n = 4, A = butyl, B = 4-chlorophenyl)
15 8-[4—(4—[4~Chlor§pheny1]-4—hydroxy-14piperidinyl)butyl]-8—
azaspiro[4.5]&ecgne—7,9fdione hydrochloride (II, 2 g) was added in
portions to a stirred reaction medium consisting of 2 g. P205 in 10 ml.
N H,P0,. After completion of addition the stirred mixture was heated
N/

to 170° and kept in thﬁt range for 3 hr. After being allowed to cool
20 and stand at room temperature for 12 hours, the reaction mixture was

hydrolyzed, while being kept cool witﬁ an ice bath, using 10 mi, HZO.

fhe hydrolyzed mixture was made basic, using sat'd NaZCO3 solution,

and extracted with ether. The ether extract was dried (MgSOA) and

concentrated to é recidual oil which was converted to the hydrochloride
25 salt using a dilute ethanolic solution of HCl. Addition of ether

czused prprfpitation of colid which was collected ?y filtration and

dried to give 0.5 g. product (26%), m.p. 222- 274 c.

| Anal. Calcd. for C24H31C1N202-HC1 C, 63.86; H, 7.15;
SN, A21. Found: €, 62.52; W, 7.18; N, 6,10,



3.84 (3,s); 5.30 (I,bs); 7.09 (3,m; 7.54 (1,m; 10.80 (l,bs). IR (KBr):
755, 1120, -1238, 1350, 1430, 1672, 1720, 2710, 10 2930, and 3300 cm 1.
EXAMPLEL 5:8- [ 4- (4-[ 4- Chl orophenyl ] -1, 2, 3, 6-t et rahydropyridin-1-yl) -

but yl ] aspi ro[ 4. 5] decane-7, 9-di one Hydrochloride (Ib; n = 4, A = butyl,
B = 4-{ch\ pYbphenyl) 15 - 17 - ,
8-[ 4- (\4- W4/ Chl or ophenyl ] - 4- hydr-oxy-1| - pi peri di nyl ) butyl] - 8- ﬁgz
azaspi . 5] decane- 7, 9-di one hydrochloride (I1, 2 g) was added in portions
to a stirred reaction nmediumconsisting of 2 g. P205 in 10 m. Herr]

PO err] After conpletion of addition the stirred m xture was heated to
170[err] and kept iNMRt (RMSOrdgdge 1032 S1hym); Nifibef4 33 12| KGuwd 8.67c §6)m)20
and stand at roomtenperature for 12 hours, the reaction m xture was

hydr ol yzed 8 ¥hillemlseintd Képm) icddt 35%i{@hb®n ice bath, using 10 m. H20. The

hydrol yzed m xture wa de basic, using sat'd Na2 err] solution,jand
extracted with ethd® %@?S’etq?@n éj;&sr'at‘:?%\nay@r’i é@z’(ﬁw’e?‘?‘] R98hcFm .
concentrated to a residual oil which_y %géverted-to t he hydrochl oride 25
salt using a dilute ethanolic soluti 5%‘3 gil‘ . Addition of ether caused
preripigation of s _i[-gi_ _i[g_ 2! ollf_t,‘_e_g ‘p%fi _triati-o d dried to give
0.5 g. product -(2% N g?@y IRAR T(fp%jrd‘g‘ 0 f[err] .
H err] o % yé ;ié’zn P i .?P. de¢. 3 7,9 %one ‘Hygroch or. du '

3’A = butyl, B = 4~chlorophenyl)

4-(4-Ch10£opheny_1)-4—ﬁydroxypiperidine (4 g., IVb where
R = 4-C1 - grepared as set forth belowi ; IIla (5.7 g8-»); Et,N (1.9 g.) W
10 were all dissolved in 50 ml. ethanol and heated at 150°C. in a sealed
reaction vessel for 6 hr. After cooling, the reaction mixture ﬁas

concentrated to a residue and partitioned between CHC1l, and 1M NaOH.

_ 3
The CHCl3 layer was sepa_rated,' dried (Mgsoa) and concentrated to
18.6 g. of grease-like residue. This material was dissolved in

15 ethanol and acidified with ethereal HCl. Filtr#tion gave 6.9 g. of
HC1 salt, m.p. 242—-244’0. (decompose).

Anal. Calcd. for C24H33C1N203°HC1°1/4H20: C, 61.41;

H, 7.31; N, 5.97. Found: C, 60.88; H, 7.34; N, 5.88.



2580, and 2955 cnierr]. EXAVPLE

8-[4-(4-[4-Chl orophenyl ] -4-hydroxy-1-piperidinyl) .

butyl ] - 8-azaspiro[ 4. 5] decane- 7, 9-d_ong Hydrochloride (l1b; n - 4,

buty ~B - 4-chl orophenyl) 4-(4-Chl orophenyl)-4-hydroxypi peri di ne
\ﬁ"‘fere R = 4-Cl - prepared as.set forth below); Illa (5.7 g.,);

(1.9 g.) 10 were all dissolved in 50 m. ethanol and heated at 150[err]C

in a sealed reaction vessel for 6 hr. After cooling, the reaction m xture

was concentrat©eA?® a residue and partitioned between CHCL and 1M NaCOH. 3

The CHCl[err] | ayer was separated, dried (MgSOQ err]) and concentrated to

18.6 g. of grease-|ike,r %19%0.,1@@@@{@ roln 468 glogp Lostedifs 5t o ©f hanol

a

and acidified with ethere tration gave salt, mp.

242-244[ err] C. é@ggwgsﬁ)f :ﬁ@%‘omuﬁagﬂ for C24H33Cl N203 HC1. I/4H[err]0:

(1|7 E)NR (7%0(?1% 11?23(51(2| m{)s) !m\mm‘“\@ﬁ“ 1125, ;13527 (1278);132%9

C 61.41;, H 7. Found 60.88; H, 7.34; N, 5.88. - 18
0
(CH.) N-A-N \\ B
A
o 0
I
wherein
n is the integer &4 or 5;
5 o A is a divalent straight alkylene chain of 2 to 5 carbon
atoms inclusive;
B is
\ R
wherein R is hydrogen, lower alkyl from 1 to 4 carbon
atoms 1wc*h=1xe, lover alloxy of ‘rnm 1 to & cavion atoms
10 inclusive, or halogen;

 and the non-toxic pharmaceutically acceptable acid addition salts thereof.



1. A conpound selected fromthe group consisting of a conpound having the

B L2

formula (I) [err] wherein n Is the integer 4 or 5; 5 ‘ A
is a dpgabent straight alkylene chain of 2 to 5 carbon atoss+inglusive;
I S whe i s hydrogen, |ower_akkyl_ from1l to 4 carbon atons inclusive,

t her eof .

"

- 19 - 2. The. conmpound of claim#%,

8-[4-(4-phenyl-1,2,3,6-tetra- :
hydropyridin-1-yl)butyll-8-azaspiro[4.5]decane-7,9-dione (la) or a
pharmaceutical | y &¢ceheabdmpoand efaclkhimi b 8s fé+ (4tplengdl, 233, 84teeepnpound of

claim1,

8-[4-(4-[4-chl orophenyl ] -

44 the non-oxi o phar maceut | cal | ] \!IM&NI\\EIIIIH\IL!JH!I\ addi (1 on el
c L _

or

"

t7s

1, 2, 3, 6- t bydreny®idipy}-yd) butyly+8-sgasniirofs Hldegrnes] M-Biowec dfie) Arda di one (Ib)
or a pharmaceuti cal IY acceptabl e acid addition salt thereof. 4. The :

conpound BRar@RGeyhiga

Yy pacepiable aeihaddinionysale thereof.

3. The compound of claim 1, 8-[4-(&-[4—chloropheny1]-
1,2,3,6-tetrahydropyridin-1-yl)butyl]-8-azaspiro[4. 5]decane-7,9-
dione (Ib) or a pharmaceutically'acceptable acid addition salt

thereof.

4. The compound of claim 1, 8-[4-(4-[2-methoxyphenyl)-
1,2,3,6-tetrahydropyridin—1-yl)buty1]-8-azaspiro[4.5]decane-7,9-
dione (Ic) or a pharmaceutically acceptable acid addition salt

thgreof.

5. A pharmaceuticél composition in dosage unit form
suitaﬁle_for systemic administration to a mammalian host comprising a
pharmaceutical carrier and an amount of a compound claimed in claim 1
to provide an effective non-toxic dose of from 0.01 to 40 ng. per kg.

of body weight of said host.



1, 2 3, 6-tetrahydropyridin-1-yl)butyl]- B_EEEEETFBTH-BTﬁECHHE 7,9- dione (lc) -
or a pharmaceutically acceptable acid ad 5 5 A
phar maceuti cal . composition in dosage uni ,'mmm ﬁ!ﬂm or system C
adm nistration to a mamual i an host conpri ging a.p tlcal carrye
an anount of a conpound claimed in claiml to provide an effective
non-tgxic dose of fromO0.01 to 4¥ ng. per kg. 5 of body weight o >
host . 6. A conpound selected fromthe group consisting of a conpound
having the fornula (I11) [err] wherein n, A and B are the sane as recited
above in daim1l. 7. The conpound of Claim6, 8-[4-(4-[4-chlorophenyl]-4-
hydr oxy-1 - pi peri di nyl }hut x| domBodwa&gldcebd . frpflech@ngrotpOcslisiseidg bb)a or
pharmaceutical |y acceptable acid addition salt thereof. 8. The conpound
of Claim6, 8-chépduhdhidiriayyeche- frmuds H{DTY-

phenyl ] -1-piperidinyl)butyl]-8-azaspiro[4.5]decane-7, 9- dlone (IIc) or a
pharmaceutical |y acceptable acid addition salt thereof 9. A process for
prepari ng azasplroalkanedlones havi ng bhe fornula

wherein n, A, and B are the same as recited above in Claim 1.

—_

7.  The compound of Claim 6, 8-[4&-(4~[4~-chlorophenyl]-4-
hydroxy-l-pipetidinyl)butyl]-8—azaspiro[4.5]decane—7,9—dione (IIb) or

a pharmaceutically acceptable acid addition salt thereof.

8. The compound of Claim 6, 8~[4-(4-hydroxy-4-[2-methoxy-
phenyl]-l-piperidinyl)butyl]-S-azaspiro[4.5]decane47,9—dione.(IIc) or

a pharmaceutically acceptable acid addition salt thereof.

S Lo 9. A process for preparing azaspiroalkanediones

having the formula

(CH,) v/ \\s



0 (CH 2) NAN O - - 21 - wherein n is a cardinal nunber which
Is 4 ory/ S A is a divalent straight chain alky ining from2
to.5 ¢ ﬂr\ atons, B is a group oflthe fornul a‘mmmm”mmﬂydrogen b
| ower lal haV|ng from1l to 4 carbon atonms | ower cal koXy Havi'ng 1 to 4

car bon , or halogen, by reacting a tetrahydropyridine or its

precursor, having the fornula [err] wherein Y is hydrogen, H2NA-, XA- iy
which A n and Y.aefedn defikngdcabaiaaX namderdahiioadikeloor spd Z is a
4-hydroxy (in the case of the precursor), or Z'is a 3,4-double bond with a

spiroglutaric aciadjdeai davalenand tiraiighg tha1hoaﬁkyaehermp1emymh|ch nis as
defi ned above and Wis 0 when

. containing from 2 to 5 ;arbon atoms, B is a

group of the formula

s
wherein R is hydrogen, lower alkyl having from
1 to 4 carbon atoms , lower alkoxy having 1 to 4 carbon
atoms, or halogen, by reacting a tetrahydropyridine or its
precursor, having the'formula
Y-N

. ~\ ‘/

wherein Y is hydrogen, HZNA-, XA- in which A, n and s

Y are as defined above X is as defined below, and
Z is a 4-hydroxy (in the case of the precursor), or

7 is a 3,4-double bond with a spiroglutaric acid

derivative and having the formula

(CHy), y

in which n is as defined above and W is 0 when



%
-22- Yis Herr] or Wis NH whe } - (CH2)n=[err]Wis NAX when Y
I s hydrogen, and:wherein X is a displacenent group in an inert organic

li*\qui d medium,at an el evated te , Zis 4-hydroxy in the
i nternmedi ate of the formula thegpmmuum(]mgumrmﬂer i ncl udes a ration
' he

tep. 10. . A pharmaceutical conmpound a$ d&fi I n any one of lto
4 for yse in a nethod of treatnent of the human or ani mal body. ;A

conpouhd according to Claim 7 for, as a tranquilizer. 12. conmpound
according to Claim1l substantially as hereinbefore specifically described
in the exanples. for the use hereinbefore specifically described. 13. A

conpound as defined in Caiml substantially as herei nbefore specifically

described in the exgymi ddr W idANHarH@ECautiscaA-conposi tion according
to Claimb5 substantiall4 as herei nbefore.specifically described. 15. A
process for nmaking a .c(ocfpgpnrrd, axr defigneNAX wH8mi¥mis hydrogen,

and wherein X is a displacement group in an inert organic
1iquid medium at an elevated temperature, but when Z is

4-hydroxy in the intermediafe of the formula

then the process further

inc]udeé a dehydration step.

10. A pharmaceutical compound as defined in any one of
Claims 1 to 4 for use in a method of treatment of the human
or animal body.

11. A compound according to Claim 7 for use as a

tranquilizer.
-\,;
N~ 12, A compound according to Claim 1 substantially as

hereinbefore specifically described in the examples.
for the use hereinbefore specifically described.

13. A compound as defined in Claim 1 substantially as
hereinbefore spécifically described in the examples.

14, A pharmaceutical composifion according to Claim 5
substantially as hereinbefore specifically described .

15. A process for making'a compound as defined in Claim
9 substantially as hereinbefore specifically described in
the examples. '



9 substantially as hereinbefore specifically described in the exanples.
-23- 16. A canmpound whe ess as claimed i.n any one of
Rd 15, 17. A conpound as defl ned in daim6 substantially as &

> et

cl ai ns %/
her ei nbgf described in thﬁlmmmmluﬂmlllj\ The use of a substance
accor di 9 claim 1l for the nmedi canent which is a N
tranqui | “r.. | {;;
- 923 -
16. Acxnpomxiwhen;uommedtwraznoaﬁs a;clzmnd:ulany
one of claims 9 and 15. -
17, A carpmmd as defined in Claim 6 substmtla.lly as
hennnbe&ne«tmcrﬂmd.n:tmaexamﬂes
18. The use of a substance according to claim 1 for the
manufacture of a medicament which is a tranqvilliser.
Y
o
v
A\



