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(54) HETEROCYCLIC AZASPIROALKANEDIONES

(71)  We, BRISTOL-MYERS COMPANY, a Corporation of the State of Dela-
ware, United States of America, of 345 Park Avenue, New York, State of New York,
10022, United States of America, do hereby declare the mvenmn, for which we pray
that a patent may be granted to us, and the method by which it is to be performed,}
5 to be particularly described in and by the following statement: — 5
‘The present invention relates to N-(heteroarcyclic)-piperazinylalkyl derivatives of
azaspiroalkenediones, non-toxic pharmacwucally acceptable acid addition salts thereof
and to a process for the preparatlon of such derivatives and salts.
The. compounds of the invention have potent and specific tranquilizing action
10 and anti~emetic properties. | 10
In accordance with the invention there is provided a compound having the formula

0

4 . ’ \
{Chly —-A—N K~8
" Formula 1
wherein . o
. - nis4ors;
15 A is a divalent stralght or branched alkylene chaan of2t6 carbon atoms mclu- 15

. _sive and vonnects the nitrogen atoms as showntbroughatleastharbonatmns,
Bis Z-nmdazulyl or a heterocyclic ring reprmented by

. Ré
i _ .
20 Zis CH, nitrogen, C—NO,, C—alkyl(C1—C,}su1fonaundo, or C—OH; 20

W is CH, nitrogen, or GalkamyKQ—C,)ammo
R1 and R? are independently either hydrogen, nitro, lower alkyl of from 1 to 4 carbiom
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azaspi roal kanedi ones, non-toxic pharnmaceutically acceptable acid addition
salts thereof and to a process for the preparation of such derivatives and
salts. The conpounds of the invention have potent and specific

tranquilizing action 10 and anti-enetic properties.
10 In accordance with the invention there is provided a conpound having the
formula [err] wherein nisdor5; 15 A is a divalent straight or -

branched al kyl ene chain of 2 to 6 carbon atons inclu- 15 sive and connects
the nitrdgen atoms as:-shown throughld#%Péast 2 carbon.atons; B is

2-im dazolyl or a E\:@Jaﬁ o, 1 16wek | fQxy %Prf?a?ﬁﬁt?od4b&rﬂ33 Mr‘ﬁﬂcﬂm&o Wi
Cl, nitrogen, [errhydn{xgr I gnifdg @Qkfdtio of 1 to 4 carbon atomdd MMblnsveCH, niTTogen -

or C-al kanoyl ([ err hatep nnﬁuO{oaigths]l,?ldk!dw{a@mpm:Lar@ 6 ﬂd@pemmchmplt her
hydr ogen, cnitrg BHRETLBARIOY O 8 :
5 aridrf\ 3 ma ble & ongggstheredtz oF bis '| ower

1,332,194 term “lower alkyl” as employed herein it

al koxy of . fronthhntarkylékadialslmmmﬁg ﬁa‘Byl,l ﬂﬁpﬁ,&sapthrl@ﬁ;m, 1- mﬂiympyt, al th 0
of 1 to mlkségem;nt ol the allsylbioestt

al kanoy! agino e é; %&%ﬁmﬁl %“ an ety i do 1@f 1to
6 carbon atOfTBofl oﬂﬁaa/ Sod10N- p armaceuti cal ly

accept abl e add adthiet texth “Ietekdamycti hemn, refers to Bubstituents comprised of

nitrogen, carbon and hydrogeu wluch, when taken ‘together form a heteroaromatic
_ system.

15 The symbol —A~— above, which connects the spiro-glutarimide and the N-(henero- 15
arcyclic)piperazine represents a divalent dlkylene chain of 2 to 6 carbon atoms inclu-
sive, Said alkylene chain can be straight- or branched-chain hydrocarbon grouping in
which the ring connecting bonds are on different carbon atoms suchas -

1,2-ethylene(—CH,CH—)
20 0 trimethylene(~—CH,CH,COH,—) 20

1,2-propylene(—CH,CH—)

ik,

e

tetramethylene(—CH, CH,CH,CH,—)
2-methyl-1 ,2-propy1ené(_CH =)

' and
hexamethylcne(—-CH,CH,OH,CH,CHzCHz-—)

25 The term “non-toxic pharmaceutically acceptable acid addition salts” as used 25
herein refers to a combination of compounds of the present invention with relatively
non-toxic fnorganic or organic acids. Ilustrative of the variety of acids which may be
used are sulfuric, phosphoric, hydrochloric, hydrobromic, hydroiodic, sulfamic, methane-
sulfomc, benzenasulfomc, para-toluenmlfomc, acetic, lactic, succinic, maleic, tartaric,

30 citric, gluconic, ascorbic, benzoic, and cinnamic acids. 30

Conversion of the compounds of the present invention to pharmaceutically accept-
able acid addition salts is accomplished by admixture of these compounds with sub-
stantially one chemical equivalent of a suitable acid. Generally the reactions are car-

' ried out in an inert solvent. Suitable solvents are, for example, ethanol, benzene, ethyl iy

35 acetate, ether and halogenated hydrocarbons. 35

Illustrative of the nommclatm‘e employed herein for the naming of the compounds
of this invention are partial structures corresponding to the substituted glutarimide)
portions of Formula I are shown below’ wu:h the positions numbered.

Sy

40 8 Azaspmo [4.5] decane-7,9-dione _ 40
ormula I, =4 _



By the term"lower alkyl" as enployed herein it neant straight or branched
chain al kyl radicals including nmethyl, ethyl, propyl, isopropyl, 1-butyl,
1-met hyl propyl, 2-nmethylproyl and tert -butyl. Simlarly, the alkyl
fragnent of the alkylthio substi- tuent refers to straight or branched
chain radi cal s descri bed above. Straight or the 10 branched chain

.al kanes of 1 to 6 carbon atons inclusive conprise the alkane radi cal 10 of

-"al kanoani do and al kanesul f onanmi do groupi ngs. The term "heteroanycyclic" as

used3herei n, refers to substitugsageeconpri sed of nitrogen, carbon and

hydr ogen I C €n taken 1o 'C SY 15

~on ditferent carbon atons sucn ast v

o

&)

rI

The—synbol A abové whi ch cqy
N (-het er o- 15 arcyclic) pi per
2 to 6 carbon atoms inclu- sj ,
branched- chai n hydrocarbon gra 7R

nect s thp spiro-glutarimde and the

5 1 Whi ch t he r|ng connectlng bonds are
2] 20

20 ang 25 The tern1 non-t oxi ¢ Yphar maceuti cal ly acceptable acid
addi tTon salts" as used 25 hereln refers to a combination of conmpounds  of
the present invention wi¥ FA : dignei ¢ i norgani c or organic acids.
Il1lTustrative of the varlety of "acl Whi ch may be used are sul furic,

phosphoric, hydrochloric, hydrobron1c hydr oi odi ¢, sul famc, met hane-
sul foni c, benzenesul fonic, ra- toluenes | fonic, acetic, ctic, succinic,
mal ei g, talgmm%)‘* F°rm't‘,{i “.’lhh"',h 5 R ng %"E"ﬂgn‘gf nd cinnanic

t invention are those whi
aci ds chain of 4 carbon atoms and the heteroaiiyce® V@lfb&lt&ﬂt 9 ﬂ%ﬂﬂdy@@ﬁ@@unds of the

present|lpﬁﬁﬁﬁh@m@dmﬁhﬁwnm¢8ﬂ&mﬁmhmyw&bdephmmgbhmmﬁd@iﬂmhnt|on salts is

f‘@' thhgqempmep d rpﬁengml 8-[4-14-
accorrpl 'S eggldmy ~piperazinyl u:y - -a%spn‘o 4.5 Jdecane-7, -ch]%’;melFl 8~[4~[[4-](2-

10 pyndyl)-l-mperazmyl)]butyl] 8-azaspiro[4.5]-decane-7,9-dione. 10
The invention also provides a process for the preparation of compounds havm
the above Formula I or the non-toxic pharmaceutically acceptable acid addition salt
thereof, which process comprises reacting a compound having the formula

15 where n is 4 or 5 and D is oxygen or the group N—A—X or N—M, whztemX:sa 15
reactive ester group and M is an alkali metal; with a compound having the formula

wherein B is as defined above and Y is hydrogen or the group H,N—A— or X—A—,
- wherein A and X are as defined above except that when D is oxygen, Y is the group
20 HoN—~A-——, when D is the group N—A—X, Y is hydrogen, and when D is the’ group 20
- N—M, Y is the group X—Am ’
The general embodiments of the process of the present invention are schematically
ilfustrated below and labelled Method A, Method B and Method C. The use of a  parti-
cular. process method to produce compounds in accordance with the invention is dic-
25 mn;edtoaIargeextentbyconmtilonswhlchmﬂbeapparenttothoseskllledmtheart. 25
' In practice, the selection of the method used for the preparation of any particular :
compound is principally determined by the commercial availability of the necessary
intermediates and/or by the ease which avallable compounds can be converted ito
&mnﬂmmmmﬂmwa . _ S
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stantially one chem cal equivalent of a suitable acid. Cenerally the
reactions are car- ried out in an inert solvent. Suitable solvents are, for
exanpl e, ethanol benzene, ethyl 35 acetate, ether and hal ogenat ed

hydr ocar bons. 35 IlTustrative of the
nonencl ature enpl oyed herein for the nam ng of the conpounds of this
I nvention are partial structures corresponding to the substituted

glutarinide portions of Fornula | are shown bel ow with the positions =
nunber.ed. [erg] 40 : 1,332,194 8- Azaspiro [4.5] T4
decane- 7, 9- di ome ' ——AQ—fFormota = T3
1, 332, 194  METHOD A 3 [orr] 3-Azaspiro [5.5]\s/ ~
undecane- 2, 4 dione Formula I, n=5 Conpaunds of Formula I which are
particularly preferred enbodi ngnts of the 3 /F . present invention are
t hose wherein "n" isAA,\h Kval ent "al'kyl.ehe chdin \-A-" is a 5 chain of
4 carbon atons and fmg), heyer oapcycl i " Wk ST ST uentN TsBa_2- R¥Llgyt or.a
2- pyrimdyl group h®vin err/ and [err] substit s with the neani ng’s\zé,j,
herei nbefore stated. Representgd of these conpounds are the individually
preferred conpounds 8-[A-ldy (2-pyri m-di-nyl?) - 1- permmbwrBEzi nyl ] but yl ]
- 8-azaspi ro[ 4. 5] decane-T1,9=di one and 8-[4-[4-(2-- 10 The invention al so
provi des a process for the preparation of conpounds having the above
Formula | or the non-toxic pharmaceutically acceptable acid addition salt
TATE e N & o Formuls I g
Formula IV . Formula ¥
X—A—N N-B
~> Formula I
Formula VII
Formula V1 -
7" T thé foregoing reaction. schetries, the symbols 1, —A—, and B have the sasie
5 teanings as previously defined relative to formula I. "The symbol X refers to the acid '5
residue. of a reactive ester grouping such as a chloride, bromide, iodide, sulfate, phos-
phate, tosylate or mesylate. M.comprises an. alkali metal salt of the substituted glutar- e
imide and is preferably sodium or potassium.© U L T
e . Method- A is carried out by reacting.a ‘spiro-substitited . glutaric anhydride of .
10 formula II -Wiﬂ#:th.e-l-(maminoalkyl)-'ﬁige] eteroarcyclic)piperazides of Formula III to 10
: provide. products of Formula 1, Preferably,. the reaction is carried out et elevated -

‘teinperatures fn 4n inert organic solvént, By the term  iriert organic solvent”, as re-
ferred to Herein is meant any priotic or aprotic solvent or diluent which does not entér
into the reaction to any substantial degree. Pyridine is the preferfed solvent. Tem-

15 peratures of 100°C to 200°C are preferred to facilitate completion of the reaction. 15
The duration of the reaction is critical only to the extent of providing maximum



t hereof, which process conprises reacting a conpound having the fornula O
[err] 15 where nis 4or 5 and D is oxygen or the group NNA-X or N-M
wherein X is a 15 reactive ester group and Mis an alkali nmetal; wth
a conpound having the fornula Y-N N-B wherein B is as defined above and
Y is hydrogen or the group [err] or [err], wherein A and X are as defined
above except that when D is oxygen, Y is the group 20 [err], when Dis
the group NNA-X, Y is hydrogen, and when D is the group 20 - N-M
Y is the group X-A-. .The gener al 18amBBMi nents of the process of th& present

.- 1nvent|on a@ %@de I np&gy\zua 'llggthod A, Met hod
B ane’ Met ho ,§§y o8 Tarechedda¥rl it sofmk! xﬁlinc&rtgg roduce
conpounds i of gaarer sidriei-amideshof tHosmilal delbw evhich sre dhiitall edwhehaiied to a large
extent_ by cWMH#WMM@W@ﬁM@H%ose skilled in the art 25
In practlce the selection of the neghod used for the preparation of any
partiet| ar conmpound is prin _Feterm ned by the commerci al

avai lgpility of the neces i ated amd/or by the ease whi ch

avai | aBjl e conpounds can b Agdsire -IBnt er medi at es

4 METHOD A [err] Fonula I C-0H : Forrrulal?

Lony,

The glutaric acid balf-amides of formula L may also be transformed into
formula I products by heating in boiling acetic anhydride. This is a well known
_ standard organic: procedure for ring closure useful in the formation of cyclic imides.
¢ © Method B is carried out under reaction conditions amply descmbed in literature
10 wherein tertiary amines are formed by alkylation of a secondary amine with an alkyl 10
ok halide, sulfate, phosphate, tosylate or mesylate. The Formula IV and Formula V
intermediates are preferably reacted in an inert liquid reaction medium at tempera-
tures of from 60°C. to 200°C. In the presence of a base suitable for use as an acid
binding agent. Sodium carbonate is a particularly preferred acid: binding agent but
15 other inorganic and tertiary organic bases may be employed mcludmg other alkali and 15
x alkaline earth metal carbonates, bicarbonates or hydrides and tertiary amines. Reaction '
periods ranging from 2 hrs. to 4 days are preferred in order to obtain satisfactory
yields of the present compounds. A particularly preferred reaction medium s n-butanol
but any inert reaction medium is generally applicable to use in this reaction. To a
.20 large extent, the duration of the reaction period depends upon the temperature and .20
< reaction medium selected. By way of illustration, alkylation is facilitated and the re-
action period is appreciably shontened if dimethylformamide is employed as the re-
action medium compared to a medium which is a solvent such as benzene. .
. In Method G, the spiroglutarimide metal salt depicted by Formula VI is reacted
25 with substituted piperazines of Formula VII. Standard laboratory procedures are em- 25
- ployed in carrying out the reaction such as those described for the alkylation step of
the Gabriel synthesis — S. Gabriel, Ber. 20, 2224 (1887).
'For example, the reactants are combined in an inert feaction medium at temperatures
‘ranging from 25°C. to 200°C. Preferred reaction media for carrying out the reaction
30 are dimethylformamide, acetone, benzene, n-butanol and ethanol. .30
i With respect to the reactants for Methods A, B and C, many of them, including '
3,3-tetramethyleneglutaric anhydride, (formula II, n=4) are known compounds which
are readily available from commercial sources. Oﬂlers, which are not commercially
_available, can be prepared in accordance with sbandard synthetic procedures whnch are
35 known to those skilled in the art, 35
Preparation of N-(heteroarcychc)plperazmes of formula V have been' destribed '
by K. L. Howard et al. in J. Org. Chem,, 18, 1484 (1953). Their procedures are
"applicable to'the preparation of other N—(heteroatcychc)—plperazme intermediates niot
“specifically disclosed but whlch are required for the preparation of ccmpmmds em-
“braced by Formula 1. . 40
- The l{mamunoalkyl)A—hetuoarcychc)pxperame of formula III are .bfained
according to methods described in United States Patent 3,398,151 by alkylation of
- N-(heteroarcyclic)piperazines of formula V- with halmlkyhutrﬂes to providé 1-(w-cyano-
alkyl)-4~(heteroarcyclic)-piperazine intermediates which are- subsequently reduced to
45 ‘the" formula HI substituted piperazines. Reduction of the cyano intermediate may be 45
"+ carried out catalytically, preferably with W—6 Raney Nickel catalyst under high
pressure, or alternatively with hydrazine and W-—6 Raney Nickel.
, The intermediate azosp:rodecane—and undecanediones of formula IV having the
~—A—X group attached to the nitrogen.atom are prepared according to procedures
.50 described in United States Patent 3,398,151. Reaction of the glutanc anhydrides of .50
formula II with an alkanolamine of the formula H,;N—A—OH are carried out under
- conditions similar to those described hereinabove for Method A. The resulting inter-
" mediate glutanmde has the structure shown for formula IV wherein X is OH ‘Esteri-

&)
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METHOD B Formula 1V Formula Y METHOD C [err]
Formula VI1 Formula VI In the foregoing reaction schemes, the symbols n,
-A-, and B have the sane 5 neanings as previously defined relative to
formula 1. The symbol X refers to the acid- 5 residue of a reactive ester
groupi ng such as chloride, brom de, iodide, sulfate, phos- phate, tosylate
or nesylate. Mconprises an alkali netal salt of the substituted glutar-
imde and is preferably sodiumor potassium Mthod Ais carried out by

reacting a spiro- substuted gI utarlc anhymde of 10 Jormula 11 V\itl;l
the 1-([err] :

10 provi de produc= mﬁfr i mﬁﬂg i eichegel) m ed ou‘b-/
at el evat ed terrpemt : @iSobbil prédiisdr BEfokmil JEX=COIEYb Bdkille 15Y inbeRfedlafwherel NeT t
organi ¢ sol vent", ina¥ is ehlofier Cebedtionah aechaiques whinke anta prdssmbdon tlaqorot i C
solvent or d¥l uen{lterme w@gedﬁew ide @ poguies Fiides Pﬁ'é“’rlé‘a% 3

substantial degre®d 'i’heﬂwﬁé’ld}é%l-— i 353 .
peratures of 100[ @It Gitrbgen & Brpieﬁeca fobstdn@ald ﬁw&eﬂdr&IByWTm en,#a
of the reaction. ofl&aiiple reastiait ofothe pipertasinss: méést:muloﬂ’ wgh@kmtol badidesoof| te t O t
extent of pridvi di fEeukeHOrimX provides intermediate of formula VIIL

1,332,194 /"\m 5 yields and reaction
periods of from 16 hr. to as nuch #-2iM daysNede preferred. The | engthy
reaction periods are necessary in sone nces to obtain conplete
conver si on B RS .- : hmMnYHl

This mnermedmne is thcn esterified according to convenmmal techniques well known
to the art to provide the formula VII reactants. For instance, thionyl chloride acting
. upon the compounds of formula VIII provides the formula VII intermediate in which :
‘15 X is chiorine, 15
. In a similar fashion, broxmdcs and iodides may be prepared Phosphates, su]faxes,
tosyiaxes and mesylates corresponding to formula VII are obtained with conventional
laboratory techniques. - -
: The present invention relates to azaspxrodecanedmne and azaspirwndecanedmne
20 derivatives as_hereinabove described by formula I. In United States Patent 3,398,158 20
reference is also made to. derivatives of azaspirodecanediones and azaspnroundecane-
diones which have a number of pharmacological activities including tranquilizing action.
In the present case, it has been discovered that N-(henemarcychc)plperazmc alkyl deri-

: vatives of azaspirodecanediones and azaspiroundecanediones are highly active and :
25 ‘specific tranquilizing - agents. and in addition also exhibit anti-emetic properties. The 25
present compounds are improved tranquilizing agents compared to. the azaspirodecane-
diones and azaspiroundecanediones of United States Patmt 3,398,151, in that tran-

quilizing activity is more potent and spec:-ﬁc

- " With respect to side effects such as sedative and alpha-adrenergic blockade which

30 are exhibited by a number of prominent tranquilizing agents the present compounds 30
are unique in that such adverse reaction is substantially diminished ‘or practically non-
existent. By way of illustration, 8-[4—[4-(2-pynmxdmy1)—1—p:perazmyl]butyl]-8-aza-
spiro-[4.5]decane-7 7,9-dione hydrochloride has only about 1/400 th. ‘the alpha-adren

" ergxc blocking activity of the well known tranquilizer, chloropromazme. : :

35 .+ Tranquilizing properties of the compounds of this invention can be demonsuated 35
'mratsbyashundeboxtechmucdescnbedby] R. Albert and L. E. Allen in the
Pharmacologist 4,152 (1962). This test is designed to. differentiate tranquilizing agents
from -non-specific central nervous system depressants. such as sedatives and hypnotics.

: Tranquilizing effects are observed when the compounds of the present invention are

40 adnumsteredmn'apermoneallymdleratmdosagerangmgfrom15w180mg/kg of 40

body Welght. :
. anquilizing action of the compounds of the presem: invention can be demon-
stramed in Rhesus monkeys by observing general behavioral effects. Intramuscular ad-
. ministration of present compounds to the monkey in dosages ranging from 2 to 16 .
45 mg./kg. of body weight affords tranquilizing effects sumlar to thos¢ produced by 45
chlorpromiazine:
The compounds of the present jnvention are relatively non-toxic: compounds. For
.example, the intraperitoneal 50% lethality dose of 8-[4]- [4-(2-pynnudﬁnyl)ul-p1pe.r—
. . azmyl] butyl}-8-azaspiro] 4.5] decane-7,9-dione hydrochloride is 146 mg./kg. of body
50 weight in the mouse. 50
. Systemic administration of the ‘compounds of the presmt invention to mammals
in dosages ranging from 0.01 to 40 mg./kg. ofbody weight per day induce effective
tranquilizing responses. iir the mammalian recipient. Oral, parenteral and rectal reutes
: are preferred forms of systemic administration. Forms of parenteral administration in-
55 clude intramuscular, intravenous and subcutaneous administration. Those skilled in 55
theax:twﬂlrwogmzeﬂmtﬂaedsoageofthecompoundsoftheprwentmvm&onwﬂl
vary with the form and mode of administration and in some instances with the parti-
cular compound chosen.
Generally, it will be found that when a compound of the present invention is

IJ
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of glutaric acid half-am des of Fornmula L bel ow which are initially forned
when an anhydride of Fornmula Il is conbined with an amne of fornula I1]
[err] The glutaric acid half-am des of fornula L may al so be transforned
into formula | products by heating in boiling acetic anhydride. This is a
wel | known standard organi c procedure for ring closure useful in the

Jormation of cyclic imdes. Method Bis carried out under reaction.

o~

oy

74

conditions anply described in literature 10 wherein tertiary am nes are
f or nd by al kyl ation of a seconyi#2ygsaimi ne with an alkyl 10 halile,

.sulfate, p S it oSyl are or Tafe. 1he rormyla IV_and Formula V
i nLef medi @%ﬁ%&% é&@%m (ﬁ@&g‘igm“’g&g}t %ﬁ_‘%ﬁﬁﬂ&&%ﬁ i on medi um at
t enper a- tpﬂmd@dadnﬁﬂmr @ﬁ:pc}‘Edst@ R fdfeation] bitedtiagon[ltveb@sce of a base

suitghl e fvolal Produse gfectins terpquilizing n@cmgxtugemwmmmrobéﬁmr@xsu s a

iy L MR R ol il T

terti-ary - Gb diafk
al kakune e!artlierfrdmbmlformaﬂ:bmqfoﬁﬂs irdaivilpholbR ivattae arledublend tertiary

gpdgﬁgt . % m@gﬂ:&% % Yl@ﬁpplwkhm %%ﬁ%ﬁ&gr ef ?rred in

particul a ghgn- &ra,é a%.drhrd ggnamlfor Ulhe @ky. | Nert reaction
medi um i s pgmdenhFchyuﬂa phay(batcb@ohnuedmﬂ ﬂomulmﬂsinto @mcamcal'fﬁn-a 20 | ar ge

ext eng, ddmigismasian] Suchh exmpedire teﬁrper ature
aceufica 3,

and 7720 r&‘ﬁsﬁqﬁfmﬁﬁd 'Qf- T ifPEal kyfation is

facilitat adliquidw Qs;ﬂﬁma&ﬁﬁohl@&cd@ﬁﬁﬂl@ s appr y 8§ ortened i f
odi et hyI for nﬁ’ﬂmdleceu b o carsiderhd witlin deectcipe rof mqjmmm red to a medium

WhIC ut ap| m de netal
Sal ¢ Hepi ﬁ%‘:ﬁ“ Ww&é”gm” S SRR s e

-of For nul a:a&zihh p &140 polyetiyléne) FIRBE Wt SesdieCsedNbil, p%mpl oyed in
“carryi ng o# .‘mln such as those described for the. al kyI ation step of
the Ggbrigl v;&ghewg o PP, expigle of e pespegation zfa@wy 25

METHOD A.
Procedure 1. — Condensation with Substituted Glutaric Anhydrzde. — A mix-
ture of 0.1 mole of the substituted glutaric anhydride (Formula IT), 0.1 mole of 1-(w-
aminoalkyl)-4-heterocyclic)piperazine (Formula III), and 300 ml. of Pyndme is . re~
30 fluxed until imide formation is complete. The degree of reaction is readily followed by 30
taking an aliquot portion of the reaction mixture, removing the solvent and obtaining |
the infrared absorption spectrum of the residue. When reaction is complete, the spec-
trum exhibits typical infrared imide bands at 1700 and .1710 cm—. whereas if incom- -
‘plete, the infrared spectrum contains amide and carboxyl absorpuon bands at 1680, ’
35 1760 and 3300 cm.- 2, - ' 35
The azaspiroalkanedione product purified is the free base by smppmg off the
pyridine solvent and’ crystallizing the residue frem a suitable solvent or by vacuum
distitlation thereof.
. Suitable acid addition salts of the product are prepared by u'eanng an ethanol
40 solution of the free base with an ‘équi-moldr amount of the appropriate acid. - 40
: Examples of representative compounds of ' the present invention prepared accm'd- .
ing to Procedure 1 are indicated in Table I.
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For exanpl e,

for carrying out the reaction 30

the reactats are conbined in an inert
tenperatures ranging from?25[err]C

are

reacti on nedi um at

to 200[err]C Preferred reaction nedi a

di met hyl f or mam de, acet one,

benzene, n-butanol and et hanol .
reactants for
3, 3-tetramet hyl enegl utari c anhydri

de,

Met hods A, B and C, many of them
(formula 11,

30 Wth respect to the
i ncl udi ng
n=4) are known conpounds

whi ch are readily avail able fromcomercial sources. Qthers, which are not
comercially gvail abl e, can be pr epar ed 1332m0r dance Wi tb standard R
synthetic procedures Wi ch are 3s. K i € SKI T artT
35 Preparation of N—(heteroarcycllc)p]pera2|nes of "Tormul &V have been o/
described by K. L. .Howard et al. ijn.J. ©ig. =& , 18, °§ﬂ%a.(l§§§§° Thei r
procedures are applicable-to the frepar t ‘08 ®at.her 8 R-=

N- (het er oar cy€l i c) - pi perazi ne intg

whi ch are reqU|red for ‘the prepar’gf-n

rne

di

et al
A EERA

tle %L:EBSpeC‘;'@E%@ dlégfged but

Formula 1.
The 1-([err]- anlnoa

al kyl )-4 _
reduced to 45" thg fo
cyano internedi ate’ npy be

45 cartli

I) 4- heteroc

obt ai ned accor«di ng 't® met hods ‘desqri
by al kyl ati on of N-(8eteroarcycllc
hanaIkyInltrlles toﬁprOV|de 1- ([e-
- (het er oar eypic) - pi per-aziile
~formula.ll1 |

“futdd plpera2|%es

AE g

r\u ndc Aggd by_

40
)dgpera2|ne dg fornul III are

iln“Bni'ted Statas Patenty 37398, 151

a|%Mfm@MVw%

in -
néﬁlates mhléﬁ are suﬁsequendy
Reddcti on of the

catalytlcall preferabl'y.wi th

W6 Raney Ni ckel carélyst under hi gsure, - or. altegnatlvengNtr1
hydrazi ne and. W6 Ragey N ckel . TkéﬂL§%§pne |ate azospﬁrodecang— nd
undecanedi ones' of fo@nula 1V havi rjg" 4 d?;A group at tAched t ogtehe ni trogen
atom are prepared acgording. to prqcedureg ..50.. degérlbed in. ni.t ed
States Patent 3,398,@51. Reaction |of [the . of 50 fornul a
Il with an alkanolanﬁne of ghe fornukacBerr -A-H'are" rrled ogt under
conditions sinilar t& thoseldescrilbed Here Pabove for $®thod The
resulting inter- 8 .. Z\" -~ é
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medi ate glutarimde has the structure shown for formula IV wherein X is OH
Esteri - 6 1, 332,194

6 fication of this material is acconplished by conventional techniques well
known to the art to provide the inernmediate of formula IV. Preferably,
“thionyl chloride is reacted with the al cohol precursor of formula IV (X=
QH) to provide the internediate where- in X is chlorine. Conventional

t echni ques which are adequately described in the 5 literature are

- enpl oygd to provide the brom des,1,33d%4des, phosphates, sulfates, tosylates
- 5, and rfesyrates correspondi ng to Tqrrrwa V. Thée p| pera2| ne reactant of
for a VIl -having theg . - om i s
" prepared accordi ng: 10 Ttl orggrgc mg@uresg@g V\aﬁg@ggxanpl e,
reaction of 't he'piperayi-nes Togm a \gwidd: al Kghels ha@rdo& of the 10
~formul a HO A-X provited int & prediate of formula ViTT.
10 [err} This internediate. S|t ATt er@FEIZd. accé?ﬁ?nq P@E@ve ntional
- technigges wel |--known. A '. art to-provide the-.forsula- VH-readtants. For
i nstance, g hionyt “ehl ofide ac upon - tee corrpouwals ofgormul a VLI
- provi des thye formul a Vi1 f nte rre tate i MEwhich 158 <" X & chl odi fie
15 In a siflar .fashi.e . desoand |0:El| des. mayd)e prepared BPhosphat es,
- sul fates, @osyl ates en hte corre@ondl ng-. tq,forrmlqa Ml 4re obtained
- with conv@t i onal | abo [ echi ques M5 The pres t [ nvaiht ion nelates to
azaspi rpodgganedi.one anfifapzas ro@decane_ﬁl one 20 degr vativés.as
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reference is also nade to derivatives of azaspirodecanedi ones and

azazpi roundecane- di ones which have a nunber of pharnacol ogical activities
including tranquilizing action. In_the present case, it has been discovered
t hat N-(hetroarcyclic)piperazine al kyl deri- vatives of

azaspi rodecanedi ones and azaspi roundecanedi ones are highly active and 25
specific tranquilizing agents and in addition also exhibit anti-enetic
properties. The 25 present conpounds are inproved tranquilizing agents
conpar ed t owt he azasplrodecane- dlonessmaﬂmazasplroundeqanedlones of Weoited
St at es Pat emt—37 398 151 ttat—trars - |ﬂng actvT Ty TS ToTE puu—:rr[ and |

specific. Wth-res : i%;zsi,_.., L f. eCl 8y t Lve an
B Cgoraphde (90 380 l-proﬁI}EB 3'% ﬁ'ﬁfy ,ﬁd:ﬂdé, 51 of

al pha- adr ener gi Cablpa :
prom nent tranqu(.dmmelcg md,‘s%ﬂn ydmidqn)le i n that

such adversé r. eapiptreney @3%"%@1“@%) %?#Wmd lﬂrﬁéﬁ%ﬂe’gﬂrﬁﬂon- 5

exi st ent By \Miy trate.is concentrated in vaduo and

. ' e ml, fS.ONétbamhch o
8-[ 4- [ 4- (2- pyri Ml mlmmr@mwﬁﬁﬁ‘t’?yﬁas%p@ﬁ%s e otoer BT W
spiro-[4.5] decangyrﬁhl@ns@rmmmm@yl]emzwrdiﬁﬁdma:i sediondias d hyddChldride the
al pha- adrent® er gpet thze#ﬁ%ebweeqelﬁhmvme%aﬁﬂm@r 10
chl or opr omazi ne. “x Of"_'- 'geg'gﬁg Dbt BECRGbidnS Sha Glnyhidde gegﬂguﬁds of
this invention c Aok &fmi@mﬁ?ﬂ&‘m 5 tﬁﬁl B‘% echni que
described by J. R Al bert and L. E AI |-en |§ he Phar macol ogi st 4, 152
(1962). Thig tiest is di f Tan UI| Zi a nsfr m
non- Speci fi Cen§ 9{ ' Y Aoy Mof as 11"0 kane% e, — _\; ;K)n Q%gg}:%géﬁand 19
hypnot i cs. Tranqwdiumzm f’HﬁtsSlvﬁf&x&h@GI rpr eaaﬁs[mewidam@f t he .
pr esent mvenho#@#@dm@ salt of 3, Hphtramrithylencgl whighe withoothlurther purifigatiome: rat i n

d ) B H t§1> %0
dosage 1 an %%&%ﬁ R

Rhesus m)nkeys b;smdhmeahhetpgodgemgmddaﬂﬂ oqua-bceﬁfrésepaivﬂezsﬂm-t[&-@mmul ar ad-
mnistration of jsiebx e uwmm&ﬂﬂmwr@name@ alsariyiprey f r om 2

to 16 45 45 M. ' y wei ght ﬂfmfnﬁgsd§_§8ranqu1 lizing effects si mdsar
to those pr OdUCed bdenﬂsﬁal exemplification of compounds of the ‘present invention is given in
Table II along with the mode of preparation according to Méthod A, Method B, or
Method ‘C and the appropriate intermediates. Although only 4 single ‘method of pre-
' ! -paration is “indicated for -each -example, one -skilled -in the -art-can ‘readily appreciate -~ -
30 : that any of the Methods A, B and C hereinabove descnbed are .equa]ly apphcable Shoii30
;  to the preparation of the compounds of the present invention.. =* ' o

.: .
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chl orpromazi ne. The conpounds of the present invention are relatively
non-toxi ¢ conpounds. For exanple, the intraperitoneal 50% | ethality dose of
8-[4]-[4-(2-pyrimdinyl)-1-piper- azinyl]

butyl ]-8-azaspiro[ 4. 5] decane-7, 9-di one hydrochloride is 146 ny./kg. -of body
50 wei ght in the nouse.

50 * System c adm nistration of the conpounds of the present invention to

<

ot

manmal s i n dosages ranging fromO0.01 to 40 ng./kg. of body wei ght per day
i nduge effectlve traan|I|2|ng 1,;3penses in the mammlian reC|pnent O al,
pare ' .

adwini st r.ation.. For s of. pemenr
i ntramuscul ar, i ntravenous and
in 55 the art will recognjze t
present inveation wll var
some-i.nstances with the parti -
found4that when a conpound of t
1,332,194 3
Iarger quantity of the, act ve a

—adnnistrat = cl ude
ubcut aneous admi ni strati on. Those skilled
atAt he dsoajp of the gompounds of the
tHe form amil node of Badni ni stration and in
ular conpouEE chosen. nGEneraIIy it will be
e’ resent i vention i 7 1
; V7 adm ni red orally, a -
eﬁf is requiif,ed to prgdlice the sane effect
as a smallef iguantity ther C.is glvegg arenteraL y. It is generally

preferred to:adninistei th poulads of thqs inventi §&at a concentration
| evel that v\gl pr oduce ‘ef fecti Ve Eanquj | i 2|-51§ effect%_gm thout causing any
d :

harnful or d& eterious’5:-
5 For phar mageuti cal purpo es, Ehé
adm ni stered® o manmal s’ i n

Y

‘_ffectsjg
Fonpounds;:§f Fornuﬂ nay be

oﬁ:' free ses or the f orm of
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In the free base form the conpounds are relatively insoluble in water but

are soluble in nost organic solvents such as |ower alkyl
The present conpounds in the form of their
10 in water and nethanol but
et her and petrol eum

the com

acetones and chloroform 10

acid addition salts are, in general, soluble
relatively insoluble in solvents such as benzene,
ether. In either the free base or the acid addition salt form

al cohol s,

esters,

pounds of Formula |I may be conpounded and fornul ated into pharmaceuti cal
com p05|t|om@ and unit dosage fOFﬂ1SLHtf§&ﬁyﬁor systenm c admnlstratlonl2

Such conpos

-abl e .aci-d. addltlon sal t thereof and.i

non-toxi ¢ pharmaceuti-eat ly- accept=.-- 15

an inert carrier e.g. an organic Jor in¢grganic solid:or

phar maceutical | y acceptabl e, Pharjraceult

liquid which is

|calvconp05|t|ons considered within

the scope of this invention may tjake the f@gn1of tabl gt s,
Onsg:-supposi ;

granul es, capsul es, suspensions, [sol ut

el ixiris and oi ntnments. tht dosades ra1g|n

0 -

powder
tor

~friom 1 to°500 m g.

es,
y

be eﬂl)

20 pl oyed. Suitable carrfiers congrise poth sohlds and | i qui ds su@h ‘as corn

starch, | actose, caIC|unTphosphate; st=ar|¢ gi d, pol&gthylene icol,

wat er {sesane seed oil,:*peanut oiif: and pro ne egcoFo Fol | owi S a

descrlptlon by way of exanple ofi:Jthe pfe |on of c ounds 2555. in

accordance with t he,i nvention. fF 8F

25 METHOD A. Procedfirex1. - Condginsati pn V\E-&ﬁ Substrt Eed G ut arg&

Anhydride. - A mxQ ture of 0. Tilmol e bf & : substit gd gl ut arig8anhydri de

(Formula 11); le of 1-([erx]- am noag 1) - 4- het cylic)pi %{azine

(Formula I'11), andggoo ™. of pyiidirs i s He {30 : | uxed unt’El& i m de

formation is conpl The degreg:. ‘of i pactZ@h i s readgly follo %by 30

t aki ng an al i quot pértlan of thes rea@t on:§Exture, re§dving the @ vent and
sefue. Wen ctionis

obt ai ni ng t he infrﬁged absorptlor spgftruﬁ#ff;qhe re

conpl ete, the spec-g

-tetrameth:
+p{$&

[44(2-me18y

E

EJ

k]
: +
q] < <

TABLE II Contd .

Enmdmx
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H
1
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trumexhibits typical infrared i mde bands at 1700 and 1710 cnferr].
whereas if incom plete, the infrared spectrum contains am de and car boxyl
absorption bands at 1680, 35 1760 and 3300 cnjerr].

35 The azaspiroal kanedi one product purified is the free base by stripping
of f the pyridine solvent and crystallizing the residue froma suitable

sol vent or by vacuumdistillation thereof. Suitable acid addition salts of
t he product are prepared by treating an ethanol 40 sol ution of the
free BAse with an equi-nolar amdA¥t the appropriate acid. 1340

Exappl es of représentative conpounds of the present invention prepared
acc - indg to Procedurel arg|[rnarcared—Tnm Tabre T 1,337, 194

8 [err] [err] 10 3 ‘ ﬁ
10 METHOD B. iProcedure 2. - Al kyl at izon of N- (daet eroarcyclic)pi perasines. -A
m xture of - o : ! :

-V i

(aminobiiy

4@-'*3EMy

piperazine

inyl

Dl
itaric anhydride aiid 1-

rethyleneglitaric anhydrids and 1
4-12-(4,6-dichloropyrimidiny’
i
4-{4-(2-chloropyrimidinyl)jpiperazine

E
i
£
=
. E.
£
28

=
R
N
Sl
0 -

: N-Het

| 33 terametiylencgl

VAR
Nk;md '.,.",":,"
A .
A
B

Het.

\

i

: TABLE II Cont’d _
 Addiions! N{HETEROARCYCLIC)PIPERAZINYLALKYLAZASPIROALKANEDIONES . ... ...
N=A-N
0

Product

L
8
J

n |

13 '—(CHz)a'—

{ Example -
{ No. |
14
15
16




4.9 g (0.02 nole) of 8-[3-chloro-1-propyl]-8-azaspiro[4.5]decane-7, 9-di one,
.3 g. (0.02 nole) prepared in the manner of United States Patent

3,398 151, N-(2-pyrimdyl) 5 pi perazine, and 2.2 g. (0.02 nole) of

sodi um carbonat e | in 75 m. of n-butanol is re- 5 fluxed for three days and

filtered. The filtrate is concentrated in vacuo and the residue taken up in

100 mM . of benzene. Addition of 4.0 m. of 5 O N ethanolic hydrogen

chloride to the benzene solution of the free base provides the product

8-[3-14-(2- Myrinidinyl)-1- piprazinyl ] gs38p¥¥] - 8-azaspiof 4. 5] 14

decane-7,9-diolne as a hydrochlorlde 10 ~salt which I's corlected and

crystalllzed from absolut e et harr g6

214-215[err] C. (corr) Exanpl es of represent t|ve proucts of this invention
and physical properties thereof -preparjed gg ordlng to Method B age |isted
in Table 1. METHOD C. 15 “1Proceldur-e& -{ Alkylation of gg

Azaspi roal kanei m des i - A sol uti ol

of 01 n§>§_e of 1% 48
3,3-tetranethyl enegl dtarimde in

met hanol %50 m .) i

nol e of sodi um net hoxj, de. The solfvent fs r ved in cuo to p ide a
resi due consisting of.the sodi um|salt lf, Qg -t et r amet yl enegl u i mde
whi ch wi thout further:: purlflcat|®n is kor d with 1 nole o%'

1- (2-chl orobutyl) - ”1pyr|n1d|nyl)pipera2| Bin 150 ny 20 .
n-butanol . The m xt#re is refluxgd for}a i od of tr'_ of suftg-gient
duration to 20 pr@ii-de approxingtely i um

. D.
chloride as a by-p"ﬁdﬁct | sol at'i gn of Fh

procedures provide&-T3-[4-(2-pyqi m
i di nyl)-1-pi perazi ;I]propyl] 8-}zas f
a pro- duct of Proegdure 2. 25 : i

'§3oduct by '$gandar d |&Hor at oy
. w8 :

U

188l e of preggpitated
e

]decane-', Ech is el se
'§ nples 8-8.
ds_ f the pr e I NVertuh

ulfoRami

25 Additional exemdification ofco on i's
given in Table 11 ‘'ong with the]nod paratlon gcordlng thhod A,
Met hod B, or g o . 8 g
- . /5] i . . DN .
gf' §4~ j S
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13 [ePL]

Met hod C and the appropriate internedi ates. Al though only a single nethod
of pre- paration is indicated for each -exanple, one skilled-in the art can
readily appreciate 30 that any of the Methods A, B and C herei nabove
described are equally applicable 30 to the preparation of the conmpounds
of the present invention. 11 : _

-1,332,194 [err] 12 1, 332,194

12 Loyl 13 | | |, 332, 194
] lecr] oo 1,382,194 15

. L
: ‘

AN

ide'afid 1:(4-chloroethyl-4- -

8-(4-chlorobutyl)-8-azaspiro[4. 5]decane-3 . 9-dione and

orobutyl)-8-azaspiro[4.5]decane-4.9-dione and

Starting Materisls

1-[2-(4~zert .-butylpyrimidinyl)]piperazine

1-[2-(6-srifluoromethylpyridinyl)]piperazine

oo

Method
c
B
B

; TABLE II Cont'd -
Additional N-(HETEROARCYCLIC)PIPERAZINYLALKYLAZASPIROALKANEDIONES

. ] l

SN R B T i< 3

& | 8 g

| T T T

] e ! i - -
% : ; _




20

1, 332,194

19

17
18 [err]
20

[err]

17 [err]
19 [err]
1,332,194

[err]

B | 3

16

1,332,194,

QﬁﬁhaaﬂﬁaﬁﬁﬁiaaiﬂiﬁaéYﬁé |

~(1&mqourure-})-T pus pLIPAYIE Es:?ﬁaﬁﬁus.qn D 2
e
_ . suzendd(fozen-ccr-onmy)gl |
T FS0IORP ) Put sprLEn{ESusIAqidweRal-c | T D

Surzerndid[(jAuzenn-¢‘c1)-gl -
~(IAAqOTE-F)T uﬁ %ﬁhﬁa oaa%oa_»ﬂaﬁs.nm v

-

—CHO)—

sz

3

TensieW Suprag . POYRI

npoig *

Ooz
opdurexy

- S PP
B .
/: /

BN VAR Yo

| pamoD ILETAVL ™

L _..,_.._._.“___mzoEE,EM.EomEﬁuﬁbﬁ«%ﬁEﬁoﬁowoﬁomﬁma.z 3863. o

- -

o !

Y H
M
i
i
T
i



[err] 21
21 Procedure 5.
solution of 11.5 g.

1, 332,194

1- (4- Am nobutyl)-4-(2-pyrimdinyl)pi perazine.
(0.05 nole) of

"1- (3-cyanopropyl )-4-(2-pyrimdinyl)piperazine in 150 m .

Ahe mxture hydrogenated under
pleted the mxture is filtered and the residual
5 provide 8.2 g.
1-(4-am nobutyT)-4-12Z- pyrlﬁ]GInyl)pIDEIdLIHe
i nt

et hanol

pressune to

is saturated with ammonia. W6 Raney Nicke
When t he hydrogenation is com 5

cat al
1200 p.si.
oi | disti

( 1p99,190f

I’D

‘nmedi at es- of ProcedH
alternatively by reducti

T

on wi |

L h hydrazi ne and Raney Ni ckd

A A

of absol ute

yst is added and
|| ed under reduced
17

Procedure 5 or

| provide the

am no internédiates of - For nut p IkL The fol | owi ng pLocedyr e, is illustrative
of 10 ~hydr azi ne -and {Raney |cg reducfons. F
10 B. Fwdra2|ne hydrate |(85% [ 6408%® ) is aded dro se tlo
4-[ -2 pyrimdinyl)- 1F|pera2|ny utyronigrile (139.8 c.,’.‘:é:82 m)le)
Raney Nickel <(190-g. --vWet wifh wRger, actifated by?washilngg¥i th
2- propanol ) and. 2- proparnol (1. 4I|¢' ) in 23hours atyrefl yx Ihe reaction
mxture is stirred for g mnu}es, |Itered"‘ oncent- at ed |ﬁguhcuo 15
and t he +esi dual- materi gl (;tli--sti~|,|% to yi elﬁi 168.2 %. (81% =4
1- (4-am neput yl ) - 4-( 2- 15'pyriﬁi gnyl ) pi péd gzi ne, P. p. ]43N err]C. at 0.1
mm ([err] &.5582). Proggdure p. - Iutlon < Pare eral Bction. - The
azaspi r oalskkanedi one congounds of e preselg-;,l nvent on. m‘: & formul at ed
for parent@ral adm nistration acco di ng to g:Be foll: exaﬁple A sterile
sol ution itable.forfirtraﬁbnous mnjectlo 0 gg;prEpaEQﬁ by
di ssol vind421.9 g. of 8-[4-%4 (2-& rlnldlnu, -1- plﬁ% Z|rylghytyl] 8- 20
B Q. | 8 g ~;§$ -
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azaspiro[ 4. 5] decane- 7, 9-di one hydrochloride in 2 liters of water for

I nj ection,

hydr oxi de. After adjusting the pH,

USP. The solution is adjusted to pH 4.2 with 0.1 N sodium
the solution is sterilized by passage

through a. Bacteriological filter and 10 . gl ass anpoul es aseptically

filled in order to provide 10 ng. of active ingredient per 25
.- The azaspi roal kanedi one conpounds of the

25 Procedure 7. Tabl et s.

present invention may be conpounded into tablets in accord with the

anpoul e.

: \?

.aod sodium carbonate

fol l owi ng exanpge. Materi al 1,330:494 . Arfggint
8- [4- [4- ( Z-ﬁyr.mdlny{) --}-'p-}-'pcr*az}'l|y-'=']- Suty?ﬁ —8= aLd@pi To=—30— T o
[ 4. 5] decane- 7, 9-di one..hydrochloride . .. ... .. : _ : 54.8 g o
30 Magnesi um St earate i 1.3 g.
Corn starch ; 1= a 1214 g. Corn
starch pregel atinized ; L S e . 1.3 g-lactose
180.2 g. 35 ;. + The fotegoing naterial s af& pl gnded in a twin-shell _
bl ender and then granul at ed 35:and preSSedE WEd tabl ets wei ghi ng 25Q.
nmg. each. Each tablet contains 50 fig. of actiye |ngredient MHAT VWVE CLAIM
IS: - 1. A conpound having the forpula O [ert] 4D wherejn nis 4 or 5, Ais
a divalent straight or branched al kyl ene chai of9 to ® carbon dt ons
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y refluzed for 16 hours. The

ntl

gen

termedia

in

residual oil dissolved in about 100 ml. of:
thereof according to Procedure 4 are listed jn Table III.

material separates which: is
70%,) of the cyanp

1-(2-pyrimidinyl piper:

P
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Het.
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slive and connects the-nitrogen atons as shown through at |east 2 carbon 45

at ons; 45 B
is 2-imdazolyl or a heteroarcyclic ring represented by 21
1, 332, 194 21: Procedure 5, -

1- (4- Am nobutyl)-4-(2-pyri mi di nyl ) pi perazine - A A solution of 11.5 g.
_(0.05 nol e) of 1-(3-cyanopropyl)-4-(2-pyrimdinyl)piperazine in 150 m . of
absol ute ethanol is saturated with anmonia. W6 Raney Nickel catalyst is
added gnd the mi xtur.e hydr ogenaﬁ,egh;mder 1200 p.s.i. Wen the 19
hydrO'g'ETTaTT‘O'm—S‘"UO'nT"‘S —pretedthe T mxtore s T tereg—andt he
"residual- oi.l distilted upder. redured pressure to 5 provide 8.2 g. (70% of
1- (4- am nobutwyl ) - 4- (2- pyfi ni-diinyl }:pl perazi re. Reduct igon of cyano

i nternedi at es. of Proceduf ifn tige manner gescrl bedgor Procedure 5 or

al ternatively by reductip D : , provide the

am no i nternedi ates of Fp; I | k¢ The foI.L.ovm ng prqcedure is illustrative
of T,  hydrazi ne and Nlc@el reduct;tons '
10 B. Hydrazi-ne hydrat.e-f "
4-[-(2-pyrimdinyl)- 1-p]i
Raney N ckel (190 g. -
2- propanol-)--and 2- propank
mxture is stirred for 5

|nyE}§ butyronltrlle(l89$ g., 0.82 nole),
ilth gater, act@ivated by gwshing with
d4 liter). in 2, hour.s at .reflux. The reaction
es, filtered, concentrated in vacuo 15
and the residual materia" -§ |II§d to yi el .168.2 9.2(87% of
1-(4-am nobutyl) 4-(2- ri mainyl) pi p@.azi ne, b%p 143-6[err] C. at
0.1 nmm (ND26 ..1.5582). Pr bce re Gme- “Sol utlﬁ,ﬁ for Par%nteral ‘I njection. -
*The azaspi.roal kanedi one. HOITDOLndSQ)f the pr¥sent. i nvéhtion may be
f or mul ated for parenteral adgijni stration
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- TABLE III (Contd):

. 1-w-CYANOALKYL)-4-(HETEROARCYCLI
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Yield |
80
70
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: -;Intetmediate |
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according to the follow ng exanple. A sterile solution suitable for
i ntravenous injection 20
8-[4-[4-(2-pyrimdinyl)-1-piperazinyl]butyl]-8- 20

s prepared by dissolving 21.9 g. of

azaspiro[ 4 5] decane- 7, 9-di one hydrochloride in 2 liters of water for
i njection, USP. The solutlon is adjusted to pH 4.2 with 0.1 N sodium

hydr oxi de. After adjusting the,
through a bacteri ol ogi cal

pH, the solution is sterilized by passage
fitter and 10 m . gl ass anpoul es aseptically

filled in ordeggto provide 10 ng. of.acybigeingredi ent. per 25 anpoyy e.
ﬁL~—4FabFefs-—-—JHm?—&za3ﬁ++fﬁH—

25 Procedure

present invention may be cor
Nhterlal

foll ow ng exanpl e.

Anmount 8- 4- [4 (2- pyrlnldlnyl)
[ 4. 5] decane- 7, 9- di one _hydr ochl

30 Nhgnesiun18tearae

g. Corn starch

g. Corn starch pregelatlnlzeq

g. Lactose
35

The foreQO|
and then_

tmnn shel | bl ender

wei ghi ng 250 ng.
VHAT WE CLAIM | S:

atons i ncIu-

TABLE III (Contd’)

1-(@-CYANOALKYL)-4-(HETEROARCYCLIC(PIPERAZINE

each.
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: 8 s 8 F&j
= = : : e it
— 13
1 s o~ ., & 3 18p. 2
g'Tﬁnerlalﬁ are bIendeﬁ are bl endedgin a
aHuf at ed ?R;and nrpccpd into tablets

Each {abl et| contai ns 50 ng -active ingredient
ound jhavi t he formnul

n{err] wher e*n n
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t oﬁdranch alkylene ca ain of 2 td&6 carbpn
I'-H - ]
i d‘ Rk J
oy e -
= f, :
9B 8% ¢ 285
sl L I fégs
=~ ; o gm
. mf _ -
=8 S RN
g % % . 'fsg
P> . 'ﬂv
a o .. 1. @ @

. \':;:‘

| Intermediate °
| No. .
6
7
8




[err] and connects the nitrogen atons as shown through at |east 2 carbon 45
atons;
45 B.is 2-imadzolyl or a heteroarcycl i133zisng represent ed by

:l_l ??39224 orI ?: al g@fni toiaﬁ%e? %{kﬁﬁ%}t‘;l Ton %ﬁlﬁﬂﬁﬁhﬁl

ei ther hydogen, nitisside ethae Y‘m}imkel camlyst is addal bon

atems i ncl u5| ve, ﬂw‘%x!id’tgzﬂ"#

hydroxy, ani fo, mygf ‘j,ﬂfé_

trifluoro- hyl &;aa@ .

al kyl suf ona doyoProdedme S560rCadeeripativelp tbp rrsluctionlm hvéazn& and Raney.-Nickel. prmde

ﬁe(4 (4- (2 —pyarT mﬁtmgrw&mm@mﬁmm '5}'&@6%&7 9, 4li 0
B. Hydrazine hydrate (85%, (640 1% is added dropw1se to 4-[-(2-pyrimidin;

l .
8- (4-2-pyri midi nyh-);axp&aﬂh ﬂ-uélllsﬂl%)gl, -niled), SRHinéyO i%kelixne(ganeweﬂ di one.
10 hydrochl ori de. water, acuvated bywashmgm propanol) and 2—propanol (14 lIter)mZhoursat

4. -8-(4-(4-( pyr
ne 5. 8-(4- (% aza-né% ms
7,9:- dione hydroc e66—/somm foofwentg

2 :
addi tion salt of zesent mven“"n may be formulated Tor @"&4 Admeintstion,y. one
, 1011
or Béoc ’ié?ﬁ“ *E’g;m iﬁ%my—s- 20
phgsphoric, hydro [4cs]ddaaﬁ ;9-:11 é Ttere GF ame fod injtion A USR] t  as
d inclaim G‘hmhhuosm fciwsied torpél #2rvithg.1 dfsodinmbhydeozide Aftef adjisting
the pH, the solution is sterilized by passage through a Bactenologleal filter and 10 ml,
glass ampoules asepucally ﬁlled in order to provide 10 mg. of active mgredaent per
25 ampoule. 25
ot Procedure 7. — Tablets S— The azasp:roalkanedxone compounds of the present
invention may be compounded into tablets in accord with the tﬁollowmg example, -

Material Amount
8-[4- [4-(2-pynm1dmyl)-1—p1perazmyl] butyl] -8-azasp1ro-
30 [4.5]decane-7,9-dione hydmchlon e _ 548 g. 30
Magnesium Stearate S 13 g
Corn starch . . 124 g
Corn starch pregelaumzed T 13 g
Lactose ' ' 180.2 g
85 _ The foregomg matena.ls are blended in a thn-shell blender a.nd then granula'ned 35
and ‘pressed into tablets weighing 250 mg each Each tablet contains 50 mg. of active
ingredient. _
WHAT WE CLAIM IS: —

1. A compound havmgdleformnia' -

40
Formula T
Al wherein
. nis4ors;.
A isa divalent straight or branched alkylene chain of 2 to 6 carbon atoms inclu-
‘five and connects ‘the -nitrogen atoms as shown through at least 2 carbon 5
y 45

atoms;.
Bis 2-umdazoly1 ora heteroarcychc ring represented by

RN




A

20 par a-t ol uenesul fonic, acetic, lactic, succinic; maleic, tartaric,
| uconi c, ascorbic, 20 benzoic, or cinname acid. 9. A
conmpound as clained in claiml1l or a non-toxic pharmaceutically acceptable
acid addition salt thereof substantially as hereinbefore described with

citric, g

r ef erence
_preparati

to any one of Procedure 1 to 3. 25 _ 10. A

process for-the

on of conpounds having the Fornula | defined 25 in claim 1 or
“the non-toxic pharaceutical |y acceptabl e acid-addition salts thereof, which
procegé conpirses reacting a cowi3ad¥d having the formula O whdtein nis 4

5 and
reecrlve
formul a
t he. gr oup
“when S
hydr ogen,
35 13 A
t he m
from™ 100
sol vent
clalned

clalqul

D1 236 01tk Doinfdl foidinpi
gm@gm;?’yg;ﬁ@#ﬁ?ﬁ@%w@ =
ol et P e

dy&no ¢ It’mé m@n&weﬁu&

indNETL AN sofict)
R 1sapeund having the

s a

s hydrogen or
exc t that

AX, Yis
X-A-

ﬂh@@@ss5asahﬂwﬂwﬂﬂﬁmnﬁHNmmwmhmrh i Raney-Nickebprovideon i s bet ween

[
l-prperazmyl]butyromtnle (189.8 .8.,: 0:82 mole),” Raney Nickel (190 g. —4 etl:

FﬁM@%&W@R&W@Wﬁ%eW%MumCﬁ
wuﬂotnhﬁrs%eddmpﬁfs@ﬁeﬂﬁ @ Shpiyhrer L "or gani ¢

A process as

.FEQ}XWH$W&Yﬂh Dweh&r #diten)cin 27lQurs & pr ocess as
%ﬁf’ﬁ R L B W T B R Ay P

pynmrdmyl)plperazme, bp 143—6°C at 0. 1 mm (ND“ 1.5582).

Procedure. 6..— Solution for Parenteral Injection. —~ The 1roalkanedrone
compounds of the present invention may be formulated for parentena.l administration.
according to the following example. A sterile solution suitable for intravenous injection
is: prepared by dissolving 21.9 g. of 8-[4—[4—(2-pyrmud1nyl)-1—p1perazmyl]butyl]-8-
azaspiro[4.5 ]decane-7,9-dione hydrochloride in 2 liters of water for injection, USP.
The solution: js adjusted to. pH 4.2 with 0.1 -N-sodium hydroxide. After adjusting
the pH, the solutjon. is sterilized by passage through a bacuenologlcal filter and 10 ml.
glassomampmﬂes asepucally ﬁlled in order to provide 10 mg. of . active mgrcdrent per
amp e e

.Procedure 7. —. Tablets e The azasplmalkanedlone compounds the, present
ihvenuon may be compounded - mto mblets Ain accord with the !ﬁorllowmgf example.

© Material Amount
8- [4—[4-(2-pymmdmyl)—l-p1peraz1nyl]butyl,] 8-azasplro-
[4.5]decane-7,9-dione hydrochl ide 548 g
Magnesium Stearate 13 g

* Com starch o 124

85

Corn starch pregelatinized b 13 g
Lactose 1802 g

The foregomg matmals are blended in a twm-shdl blender and thcn granulamed
and pressed into tablets welghmg 250 mg, each Each tablet contains 50 mg. of active
ingredient. K

WHAT WE CLAIM IS: — ... e

1. A compound having the ﬁormula :

nis4 orS;.. o '

A isa. &valent straight or branched alkylene chain of 2t 6 carbon atoms inclu-
“give and oonnecﬁs t.’de~mn'ogen atoms as shown rhrough at least’2 carbon
atoms; ...

Bis 2-1m1dazolyl or a heteroarcyclic ring represented by

(U

25

30

35

45



23 1, 332,194

23 [err] and the reaction is carried out at a tenperature of from 600C to
200[err]Cin an inert reaction nediumand in the presence of a base
suitable Tor use as an acid binding agent 5 14. A process as
claimed in claim113, wherein the reaction mediumis n-butanol. 5 15. A
process as clainmed in claim13 or claim 14, wherein the base is sodium
carbonate. 16. A process as clained in claim1l0, wherein the reaction is
bet ween t he capr pounds 10 [elr,agi;lm-,and the reaction is carriz‘p'd
out at ate " A 25tert€to266ferri '
medi um 17. A prock
i s dimethyl - formam

'ereJ Nt pe 9 actlon medlunu :
@n%‘f"d%r et gﬁol

described 155 % : 3!19‘ ¢
substantially as herel " ' VED mEin ol }“ .‘Emmf,e;
Procedures 1 to 3. 20. ¢figA a: .- dt ;Yehed rn clarm1 ou:a
non-t oxi ¢ phar.maceut i2i: sm{wpynmdihﬂt)yl-ﬁma{n tyl-8sapdspiro{450deennt-7, 0. pr epar ed
by a process ¥s cl aj fed 1%?“@%‘131‘9@% mWM“WWﬂMNﬁAM‘E

phar maceuti cal cormposy] 10k W@B—I% %&ﬂw&w‘kﬁgﬁ&m&wd .as
h 5’ mB-{4‘~(4~(Z—pyndyl)«l~p1peraz1nyl))&butyl)«s-azuspm(4n&)decanc 7Y - dione
3 - -i6s: Avmon-toiic - phatmacentically ameptable acxd aﬂkﬁuom saltof o eompomtd’ as 5
clmmedmanyoneofclaixnsl,Zor‘ﬂ
7. X 'salt’ ds claifned - in el&nm & wlth siﬂ'mmc, phosphone, hydmchloric, hydro-
bromic or hydroiodicacidl = - ° )
. - 8. A’salf a3 ‘cliimed: fr claun 6 thh sulfa:mc, meﬂmnmlfomc, benzenmlfomc, ' »
20 para-mlﬂutem]fomn, acetle, Iacuc, succmm, malelc, mrtanc, cm'lc, gl‘ucomc, aseorbw, '
benzom, or‘cinniargic ac
-9;'A eompound: ‘a8 clainted- in claim 1 or a non-toxxc pharrmacmtu:ally aceeptable :
acid addifion. salt’ theréof subsmnually as herembelfore dmn’bed wmh referencem any
. one of Procedures 103, ¢
25 10. A process for the preparation of compounds havmg the Fonmﬂa I ffeﬁne@ 25
in' chiim' I or the'non-toxic' pharmaceutically acceptable acid -addition sa:hs thereof,
whehprocssmprisesreamgacdmpoundhawngthe formulz - -

-

0
. where1nn1s4or5anlesoxygmorthegroupN—-A—XorN--—M,wha'emX
30 _lsareaeuvemgmupandMlsmalkahmetal wnﬂtammpmmdhaamgtheformm 30

/ ) o
Y—N ",—B o
\ / RIS

wherem.Blsasd&ﬁnedmclmmlanleshydromorthegroupHgN—qA—

X—A~— wherein A is as defined in claim 1 exceptthatwhenDlsoxygen,Ylsthe

group H,H—A~, when D is the group N—-A—X Y 13 hydrogen, and when D is
35 the group N—M, Y is‘the group ¥~A—, * 35
' 11. A process as claimed in claim 10, wherem the redction is between the com- o

: and W —A—K K-8
Formula 1 . '
o 0 o Fnrmululll
and the reaction is carried out at a aempa'ature of from 100°C to 200°C in the
40 presence of an inert organic solvent. ' 40

12. A process as claimed in claim 1, whqzbm the solvent is pyridine.
13. A process as claimed in lclalm l(f ‘wherein the reaction is between the com-

-
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claimed in any one of clains 1, 2, 4, 9 or 20 or a salt as clained in any
one of clainms 3, 5to 9 or 20 and an inert carrier. 25 22. A
pharmaceutical conposition in dosage unit formsuitable for system c ad-

25 ministration to a manmal i an host, which conposition conprises a conmpound
as clainmed in any one of clains 1, 2, 4, -9 or 20 or a salt as clained~in
any one of clainms 3, 5to 9 or 20 in an anount to provide an effective
daily dose of fromO0.01 to 40 ng./kg. of body weight of said host and an

inerBcarrier. 30 . . 23.1,32a8hposition as clainmed in clZim?21 and

ity

substantrTalTy as herernbefore des- 30 cribed wth reference to Procedure 6
or\:Pr ocedure’ 7.  hod of eliciting a tranquilizing effect in a

non- human mamg ' whi ch nethod conprisgsadm nistering systemcally
to sai d host éﬁﬂzl.os ok 6:X01 to 40 m kd.— & bod)hnvel ght of said host of
a conmpound as cCha 4 any one ofnd3s cId\a&Jﬁ 4, 9 or 20 or a
salt -as clained in any gneof clains 3, 5to 9 or 20. '35 BOULT, WADE &
TENNANT, 111 & 1llibmhlat1!on Garden, London, E. C4Fnrﬁihﬂrtered Pat ent Agents,

Agents for t cants Prlnted for Statlonery Ofice by
t he: Couri Wﬂ%&%@ %’%;@mﬁl atent O fice, 25
Southanpt ui'ldl ng on ﬁlcoples may be .obt ai ned.

14 A process as claimed in claim 13, wherein the reaction medmm is n-butanol. 5

15. Aprocssasclalmedmclaun 13 or claim 14, wherein the base is sodium
carbonate, -

16. A process as claimed in claim 10, wherein the reaction is between the com-

0
and X—-A—-N N-B
0
Formula Y1 Formula VII
andthereacusoniscamed outatatmnperamreoffrom25°Ct0200°Cmanmmt
reactwn medium.
17. A process as claimed in claim 16, wherei nthe reaction medium is dimethyl-
formamide, acetone, benzene, n-butanol or ethanol
15 18. A process as claimed in claim 10 and substantially as hereinbefore described 15

specifically.
" 19. A process as claimed in claim 10andsubstanuallyasherembeforedesmbed
with reference to-any one of Procedures 1 to 3.
20. A compound of the Formula I defined in claim 1 or a non-toxic pharmaceuti- ,
20 cally acceptable salt thereof when prepared by a process as claimed in any one of 20
claims 10 to 19.
21. A pharmacentical composition, which composition comprises a compound as
claimed in any one of claims 1, 2, 4, 9 or 20 or a salt as claimed in any one of claims
3, 5 to 9 or 20 and an inert carrier.
25 22. A pharmaceutical composition in dosage unit form suitable for systemic ad- 25
ministration to 2 mammalian host, which composition comprises a compound as claimed
in any one of claims 1, 2, 4, 9 or 20 or a salt as claimed in any one of claims 3, 5 to 9
or 20 in an amount to provide an effective daily dose of from 0.01 to 40 mg./kg. of
body weight of said host and an inert carrier.
30 23. A composition as claimed in claim 21 and substantially a8 hereinbefore des- 30
cribed with reference to Procedure 6 or Procedure 7.
24. A method of eliciting a tranquilizing effect in a non-human mammalian host,
which method comprises administering systemically to said host 2 dose of from 0.01
to 40 mg./kg. of body weight of said host of a compound as claimed in any one of
35 claims 1, 2, 4, 9 or 20 or a salt as claimed in any one of claims 3, 5 to 9 or 20. 35
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