QUATERNARY AMMONI UM EALI DES AND N- (2 -PYRI M DI NYL) ? . )
ERAZI NYLALXYLAZASPI ROALKANEDI ONE PROCESS Fi el d of the Invention Th s
vention relates to novel spiro-quaternary anmmonium S halides and nmethod |
of preparation. The instant invention is also concerned with use of the
Spi ro-quaternary ammoni um hal i de conpounds in-synthesis 1}@$f Pat ent
No. 3,717,634 "N—(2-pyrinidyl)pipgrazinyl- al kyl azospi r oal Ranedi dries"
which are of value as psychophamacol ogi ¢ agents. 10 Descri ption of th
Prior Art Yao Hua Wi, et gg : UFS Pat ent No. 3,711%634 di scl ose net hod$
for synt hesi s of N—(heter F#?ﬂ FE?Q@?@ VAR PAGOES 74 alkanedlones
| udi ng the f S RoU RGO HRL)ZIPAAZ St ed IS0 SANS QBT "n"
the integer 4 or 5, "M conprises an alkali netal salt such as sodlun1or

~potassium "X' inter alia is chlorine, bromne, iodine; and the synbol "A"
connecting the spiro-

Field of the Iaventiom

This inventicn relatas to novel spizc—quaterzary a——ouniva
S halides and aethod of preparatiom. fhe ingtant invention 1s also
conceraed with use of the spirs—-quatarzary armoaium halide cocpounds
ia syachesis of U.S. Patent No. 3,717,634 "¥-(2-pyrimidyl)piperaziayl-
alkylazospiroalkanedfoces” which ars of value as psychopharmacologic

agents..

10 Desczintion of che Prior Arc

Yac Buz Wu, et al., U.S. Pateat No. 3,717,634 disclese
methods for syuthesis of Y—(’.:e'a:oarqc.lic)p-peraz_:zy.a]_q.a..asa-f o~

" alkanediones 1acluding the follcwiag.

(1) 0 X (2)



aIRaIene thain of 2 to 6 carbon atons inclusive. The synbol "B" represents
inpter -alit variroys 'heterocyclic raﬁlcals |nclud|ng '2- pyr|n1d|nyl .."The.
|nstant process differs fromthe: et al., '634 patent process above in

h | kyl f.th d I h
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Phvention e &eé‘%‘raﬁb%ﬂgfﬁ%‘?*%ﬁ%‘ﬂﬁﬁ?ﬂgéﬁﬁéﬁécj%@%rmﬁig %#ndelzs
useful Spi r QuAual&l, NGEANTORIE;N3hd GBS sia*A"y;$ae1ee£1£gd Ry GaEs a

[ERRY and use theréof in synthesi’s of N.(Z-pyrimdinyl)piperazinylalkyl -

azaspi r oal kaadiomede N B mMaWs@ﬁge&ﬁhe%&h&%:s a dohbddeed -
Descrlptlon of t'he Invention As indicated er ei nabove, one enbodi nent- of

t he [ nstisnt alkalene chain of 2 to § carbon atoms inclusive. The symbol "B" :

glutar|n1de and t he N—(heteroacycl|c)p|pera2|ne represents a divalent 5 (:)

represents inter alia various hecerocyclic radieals including '
-"Z-Wrimidin?l" o L _ ' _
'l The instant process differs from rhe W, et al., '634_d
patent proeess above in that alkylation.of the spiroglntarimide is N
.y_lO carried out directly with novel spiro—quaternary ammonium halides in
| the presence of base without prior formaticn of the spiroglutarimide

'meral salt (l)

'Summary of the Invention

Broadly described this iuvention is concerned with new and

- 15_' useful spira-quaternary ammonium halides generally typified by

.f \/(L
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_Eormula I

and use thereof in synthesis of N-(Z-pyrimidinyl)piperazinylalkyl- i

. azaspiroalkanediones having psychopharmacologic properties.



FRR] 5 wherein n is equal to 13or 2 and X is chlorine, bromne, or¢

int ion relates to spiro-quaternary anmoni um hal i de conmpounds of Formula , -

‘Nodi ne obiDeitaetb Oy & .0r 0cess which conprises treating 1-(2-pyrim dinyl ).- ' :
.pi per azi ne of . g thai by i hal oal kane of Fornula' Il ,[ERR] 10
wherein n is equal to 1.or 2 an are .i ndependent|ly -sel ected from

“the group consi st iA@giﬂ’& chl ori ne, bronine, and i‘odi ne. 1'n carrying.out the
“process, the reactants §Pée4:@nbfemﬂo€e’r'gg tion inert liquid mediumin the
presence Hiveatiin eags 3 "
" particul APFF3& &ferred. Liquid reaction e éﬂl:ﬁdagc&@ow@ssr?ng.é of

. [err] [err] to [err]..are preferred with the reaction convenie

- out at ‘the boiling point-of the nedium selected. Suitable reaction inert ..

- nedia

- .

| 0 dagsg, Such as an al kal i W8t4menoxssiene hydr oxi de, ami gy - -
al cohol ate or_carbonate . - SRF¥orevethmg s O’Enﬁfnt e_and -potasstGtAtcar bonate™ .
i

ly carried™ .
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5 - rncluge dlnethylfornan1de as mell as such liquid hydroCarbohs,

hydrocarbon nitriles, hydrocarbon ethers, and al kanols as xylene,

acetonitrile,

drbutylethef, I sopropanol, n-butanol. “Sui t-abl e reaction

periods rangesfrom2 to 24 hours ‘W the duration: of t he reaction’ perlod

o e t%ég%d%:{'%% BE‘&E&%@M G tAte orma? %%}S?Péﬁem |

'Sel ected.
guat ernary-

I n genera
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|g er te eratures

i nvent®™on i s concerned with a process for- ‘preparing -

N- (2- pyr i mi’ diraypdFepeed wi 8y |ak kydarEfon &awesahkem?edamea fr Eordanel a [ERR] 15

‘wher€in.a'is equal to-1 or 2 and t is ‘equal to 4-or 5 which conprises
conden5| ng ®oipidg patloet efnﬂreymmusembed.| dSutmatpe wedcofon-tneat medid ERR]
(1) - wherein nis equal to'l or 2 and X is chlorine, bronine, or iodine
with a sBirdasiid mm1§¢m4mamaﬂ &mmlleq\ﬁ.cg ERR]:ocarbonS. '

'hydroearbon nitriles, hydrocarbon ethers, and alkanols as xylene,

. aoetonitrile, dibutylether, isopropanol n-butanol.x ._.".T., L.

f Suitable reaetion period.s range Eron 2 to 24 hours with the duration

| of the reaetion period depending to. some extent upon the temperature

10 and reaction solvent seleeted. : In geuneral, higher temperatures

-faeilitate formation of the quaternary amnonim halides of Formula I.

Amther embodiment of the instant invention is ooncerned' ‘

o with a process for preparing N~ (2-pyrimidinyl)piperazinylalkylaza—

-'spiroalkanediones of F'ormnla ™

.0_

15 wherein a is equal to 1 or 2 and tis equal to 4 or 5 which comprises"'

condensing a spiro—quaternary ammonim halide compound of Fomula I

@



\ int is 4 or 5in-substantially equinolar proportions in a |iquid
d@b ion mediumin the presence of a strong base such as 5 sodi um- . * 3
arfonat e, potassrunrcarbonate . I n carrying out said process,
- reaction conditions enployed in t§ie.process for preparlng spi r.o-quat-ernary

- “anmmoni. umJBQL e cmguﬁj% %fg&nﬂ@xﬁg%ﬁgﬁgﬁd 5fid, ] undm%?'g abl e. Thl_J_s-

condensation.of -a spi'ro-quaterhary anmoni um ormula | .

Towth a gkﬂ&ﬁ-u M&-@Lbfﬁuﬁuﬁ@g\iu&m&ewﬂﬁmw fo the reaction inert

- . as such liquid hydrocarbon

liquid nediumin the presence of a strong base such as an al kal i netaI\J
oxi de, hydroxide, anide, -alkal.i "or carbonate wvith sodium carbonate and :
potassiunrcarbonate particu- Iarly sCarred. .Liquid reaction medium - N\
~boi l'ing in the range of [erpf \ [err]. are preferred mnth the '

. reaction conveniently 15( '
. sel'ected.. ~Suitable react

%8 ncl ude di met hyl f or mani de as mell 5
: on- nitriles, hydrocarbon ethers, and -

“al kanol s as ‘xyl ene, >acetonitrile,. dibytylether, |sopropanol h--but anol . -
~[err] [err]. Suitable reaction @erodsorange from2 to 24 hours with the 20;:'
duration of the reactron peri od ependlng to 'sore extent: upon t he L

-t_e”perat %%S:%[‘nd 2% Ll Vu%r;eee }ree%uimm propertices in &
o '_liquid reaction medium in the presence of a’ strong base sucn as L
5 sodium carbonate,jpotassinm carbonace, T ﬁpf L In carrying_out-'
said-process;.reaction:conditionS‘employed‘in_tne;process for'preparing'
:soiroequarernary ammoninn-halide'commoundsfof“?ormnla'I;described
' -f';_ "herein-arefoperaolear'Thus,'condenaation of:afspiro~quarernary
.ammonium halide compound of Formula I with a glutarimide of Formula v
16 is carried out in the reaction inert liquid medium in the presence of_'
a strong base such as an’ alkali metal oxide, hydroxide, amide, alkali'_
"or carbonate with sodium carbonate and potasaium carbonate particu— _
:larly preferred._ Liquid reaction medium boiling in the tange of |
. danset 80°C. to 16o°c. are_preferred with the reaction conweniently;l_
15 .carried'out ar rhegboiling'pointrof“tne medium selected. Suitable :
reaction inert media.include dimethylformamide as well as such 1iquid'
hydrocarbons, hydrocarbon nitriles, hydrocarbon ethers, and alkanols '
_'as;xylene, acetonitrile,.dibutylether, isopropanol n-butanol end-ehe :
' Likaﬁ Suitable reaction periods range from 2 to 24 hours. with the
20 duration of the reaction oeriod depending to some extent upon tbe |

temperature_and;reaction solvent ‘selected.




A preferred enbodi nent of t he present |nvent|on s a process for the
preparatron of 8-[4-[4-(2- pyrim di nyl)-1 -

pi per azi.nyl ] but yl ] - 8-azaspi ro[4. 5] decane- 7, 9- di one of Forrrul a lva [ERR]

whi ch conprieses condensing a spi rofglutarinide of Formula Va. [ERR] 5

_reaction nediumin t senc rong pref erred

-enbodirent s ; 5 f
g [2_ [\';"f.?;. oc_E;Ee ffogr%‘llof:gfbgg?ggﬁ%néf] ut'y ?R?@fai@g. r%e' ]5] decane-
7,9-di one arﬁ EPQéﬁ; F UG 113824614 B dbcaneal | §-RloklI b | FordiBtrRy! - 10

fOI’Mm de in the présencé of potassium carbonate. The fol | ow ng
non-limting exanples illustrate the present i nvention and wi'll  enable
-others skilled in the art to und@rstand it nore conpletely. . 7 =" -

with a spiro- quatern nppery egﬂopi!‘gﬁe&f‘ {%'Je%r VLEBBJE LD 2 i qui d

'I-(ca.‘,')' "-'N_- )

(IVa) o

' which ceﬁprieees“condensing 2 spiro—glutarimidetqf Ecrﬁula've

| '.--/-,'o s
k'-g
/.

\\.
-

(Va)
5 with a epirc-Quaternary ammonium halide of Formula Ia -

Br.

__\. / \ _®_
'(Ia)
in a liquid reacricn-mediun in the presence:of a etroné bese.':?urther
preferred embodiments of the Eoregoing process for prepara:ion of
8—[a-{4-(2-pyrimidinyl)-l-piperazinyllbutyl]-8-azaspiro[& Sldecane-
7, 9-dione are those wherein rhe reacrion is carried out in dimerhyl-
:_iO'_ formamide in the presence of potassium carbonate._'

The following nonsl_miting examples illustrate the present

'inreﬁtion and-;ill enable orhers skilled_in the art to understand_it -

‘more cpmpletely;



8 (2 Pyrimdinyl)- 8 aza- 5- azonrasprro[4 5] decane Chlorrde [ERR] A nrxture

“of} 1- (2- pyrrnrdrnyl)prperazrne (32.8 g., 0.2 nole); 1, 4- dlcblorobutaﬁe i

: lk 6.2 g, 0:6 mol e) and finely poﬁbered 5 sodlunrcarbonate (*44.5. 9., 0.42

le) i.n 300 n. of acetouitrile is stirred and refluxed for-a 12-hour .

“~period. The hot reaction nixture EXAMPLE &red and the filter cake washed
with 50-100 m . of hot aceto--nltrlle f Cbnblned f||trates are maintai ned-
at 'roomt enper Y TRE F3Hassns Eon: 3] decane Chio weflltered,
and col | ected material 10 mashed mnth acetone to-provide a 70- 90% yiahd -
of 8-(2- pyrrnrdrnyl) 8- aza-5- azoni aspi.ro[ 4. 5] decane chloride. . This .
mat erial i's. hydroscopic and after drylng under vacuum at roonrtenperature~/
affords the nono- hydrate nelt rr] ef@ch on continued

~

~drying under vacuum at. [e r] fo e eral affords t he. anhydr ous
product 15  having a meltyng phint Nof ab rr]. . EXAVPLE 2
(2 Pyrnrdlnyl) - 8- aza- 5- &zany aspi'r 2cdne Bronrde [ ERR]

A mixture of l-(Z-pyrimidinyl)piperazine (32 8 g., 0 2
3mole), 1, 4—dichlorobutane (76 2 g., 0.6 mole) and finely powdered '_
' 5 ~sodium carbonate (44. 5 g., 0 42 mole) in 300 ml. af acetonitrile is
's;irred and_refluxed fqr a 12—hour pe:iod, The“hot reaeoion_mixture-"
o is fiite:ee and che'fiiﬁer- cake.wes'hed w'm; 56-100'm1. of hot aceto- |
-_nittile._ Combined filtraces are maintained at ‘room cemperature until
 ' crystallization occurs, :hen cooled fil:ered and collected material '
: iO 'washed with acetone to provide a 70-902 yield of 8-(2-pyrimidinyl)-8‘
| aza-S-azoniaspxro[4 S]decane chloride. This.meterial is hydroscopic _
- -and after drying under vacuum at room temperature affords the nono- _;
"'hydrate form melting about 90°C. which on continued drying under
vecuum at 90°c. for several hours affords the anhydrous product

15 - heving_a melting point of about_ZlO‘C.




Reactlon of 1-(2- Pyr|n1d|nyl)p|peraz|ne and 1, 4- Di br ono- butane - A
m'xture-of 1- (2-pyrimdinyl) piperazine (32.8 9., 0.2.5 mole), - {
i, 4- di br onobut arte (108 g., 0.5 nol e} and flnely powder ed sodlun1carbonate _
(21 2°.9.,- 0.2 nole) in 400 m.. of. opropanol i's stirred and ref[uxed for a

16 ‘hour period. .The hot- reaction mxt%ﬁp ofiltered and-the filtrate on
standi ng at room'tenperature provides 3 g (84@6y|eld) of ~product. - - ~
“Crystal li zati on ofgichiy r'ﬂi&f:{ - i-alqza-s‘-ragmeﬂf R2SDlecBtd Wro81anal ytlcally :
pure 8= 2-pyri m dimyTy - p.. _
241.5-[err]. (corr.). Anal. Cacld. for [err]- (percent) C, 48 17 H 6 40;

N, ‘t8.72; Br, 26.71; _Found_(percent) C, 48 39; H @GBS ‘N, 18. 64 Br,

26.60. ‘15~ =~ Reactig 2- )plpera2|ne and '
ture of r1n1 ‘nyl-) pi perazine .(16.4 g. ,'
(2348 o

1, 4-Dichl oro- butane.-* A m
nDIe_; 'sodi um car bonat €
LN l1d \NlJlL

0.1 nole), 1, 4-dichlorobuta
'nnnohydrate (30 8 g., 0.25 pm de (44.6 g., 0.375
nole) in 150 m . of |sopropanol is stlrred d refluxed for an 20 8-hr. .
period. © The hot . react|0n m xture is filtered and insol ubl es washed w'th
hot- i sopropanol . ' Concentration of the conbined filtrates under reduced

.pr essure and _t i’l tur a&é Ocr}:igg. ofei—&ugy Hx&din@giperazine and 1, 4-Dibromo-

buténe;' A.mixture of 1-(Z-pyrimidinyl)piperazine (32 8 g4y 0.2

g 5 " mole) 1 G-dibromobutane (108 g., 0.5 mole) ‘and finely powdered
sodium carbonat:e (21 2 g., 0 2 mole) in 400 ml. of isopropanol is
stirred and reflued for a I.6 hour period. The hot reaction pixture
is filtered and the . fil:rate on standing at room cemperature provides

'-'50 3 g. (84z yield) of product. _ Crystallization of this .material
| 10 | from isopropanol affords analytica.lly pure 8-(2-pyrmidiny1)—8—aza-5-
azoniaspiro[A S]deca.ne bromide, m.p. 241 5-242 .5°C. (corr ). _
- égg},J_Cacld. for °12319 4 BT (percent). c, 48. 17; &, 6. 403
¥, 18.72; Br, 26.71.. Found (percent): C, 48.39; H, 6.53; N, 18.64;
B, 26.60. . | L |

15 o Rea.ction of l—(Z-Pyrimidinyl)piperazine and 1, A—Dichloro- :

T __gg_t;sn;_e_." A mixtu:e of 1-(2-pytimidiny1)pipera.zine (16 4 g., 0. 1
‘mole), 1 4—dichlorobutane (23 8 g., 0 19 mole), sodium carbonata e
,mouohy.drat_e (30.5 g.,_ 0.25 mole) and potassium _bromide (_44.6_ g_.,_ |
0375 mole) in 150 ml. of isopsopanol is_s-t:ir..r_e_d'...a;;'zd p'efluxs;l .fot-_ an

2 s-hr._pegiod; The hot reaction mixture is filtered and {nsolubles
- washed w’ith hot:. i_sopr_op__anoi._ 'cl!onc_ene_r.a:t_ion of the combine_o._ filcrates

. under .re_duc.ed' pressure and trituration of residual material with



acetone prOV|des 8-(2- pyr|n1d|nyl) 8 aza 5-azoni aspiro[ 4. 5] decane bron1de

i

1, 5

i el ds of 50-90%. EXAMPLE 3

Pyrim di nyl)-3-aza- 6-azoni p|ro[5 5]undecane Chl ori de [ERR] 5°
tion of 1-(2-pyri.mdi plpera2|ne (16.4-g.,,0.1 nole
di chl asafooatprerideas 82(%-”

1

rigtdinyd)-Srazard-sontilaar inalh a4e21 2 9., _o."2-'

mol e) in 300 m. of isopropanol according to the procedure of Exanple 2

mp.

af f or ds t bromdfe|d2 gdeddsund SO=R08PLE 4 10
3-(2-Pyrimdinyl)-3-aza-6-azoni aspi Q[ 5. 5].undecane: Bron1de [ERR] A nlxﬂﬁre
of "1-(2- pyr|n1d|nyl)p|pera2|ne (24 Ez%ﬁLE 15 nDIe) 1.5- dlbronDpentane i
(100 g. 0.43 nplg) and no i um arbon-_ 1.8 g....0.3, mole) in. 4Bd-;'
m . of isopropaees = e AL BA=%tered. On~
" st-andi ng,;  the cool ed 15 . flltrate prOV|des 44,1 (94@6y|eld) of product, '

225- [err] C)ystalllzatlon fron1|sopropanol affords anal ytically pure

5 Reaetion of 1-(Z-pyrimidinyl)piperazine (16 4 g., O 1
mole), 1 S-dichlotopentane (28 2 g., 0 2 mole) and sodium carbonate
(21 2 g., 0 2 mole) in 300 ml. of isopropanol accotding'to the

_ p;ocedure_ofLE;ample 2 affords :he-ci:le cqmpound._.'

EXAMPLE 4

b o BT 3-(2-Pyrimidinzl)-3-aza-6-azoniaspiro[; :]undecane Bromide :

- Br

/\/
\ /&

A mix:ure of 1—(2-pyrimidinyl)piperazine (Zﬁ 6 g, 0.15

'.mnle), 1 S-dibromopentane (100 g., 0 43 mole) and powdered sodium
'carbonate (31 8 g., O 3 mole) in 400 ml. of isop:apenol is.reiloxed
ffor an 18 hou: pe:iod:end.thee filtered. On standing,.tﬁeloooled'.'

15  filcrate p‘rav'idés 44"1 g (94% yield) of product, m:p. z-z'-'s-zso?"c.

'_ 'Crystallization from isopropanol affords analytically pure 3—(2- o

'pyrimidinyl) 3-aza—6-azoniaspiro[: S]undecene bromide, m.p. 232-233°c.

gane b@QﬁDde mp. 232- 233C"“'




10 A‘nal Cal cd. for [err] (percent): C, 49.85; H 6.76; N, 17.89; Br, .
25. 51 " Found (percent) C, 50.03; H 6.87; N, 17.84; Br, 25.44.- EXAMPLE 5
5. v 8-T4-[4-(2- Pyrlrr}gdlnyl) 1p|pera21nyl] S
buyI |-8- azaspl ro[ 4. 5] decane-7,9-di 88e [ ERR] Reaction in:n- But anol A

B (2 pyei i ai oyl o dmadd BaG b B ekt Bafisnsdi it LA e 05
bt ey o VER A6 °8E 899;% Rt T perd rerRviy Gndoe @%p”%rafeaa o

dryness. Regi eri@l,,i s warnmed 45 iminutes with acidi¢ anhydride and-
eva\pdrated t% g’ryrk]‘éggtr M is.added to.the residue and the nmixture
basified w th aqueous SOdI um hydr0X| dem oj ubl es -are collected: and
washed ' with water to 15. provide 11.5 " ?%6 5% vyi el d) of

8- [4-[4- (- pyri nidinyl)- 1gai w[raazz-myl:}mm 1)~1-piperazinyl]- = :
butyl] 8- azaspl ro[4 5] decm&ﬂ.@.g&gg@%@ﬁ §p&c Y agﬁ?nlm p 90- 98C :

Reaction in n-Butanol. A mixture of 3 3—tetramethylene—

-glutarimide (7.5 g., O 045 mole), 8-(Z-pyrimidinyl)-8-aza-5—azonia-
"spiro[é SIdecane bromide (15 4 g., 0. 045 mole), potassium carbonate
10 (6.2 g., 0.045 mole) in 250 nl. of n~butanol is’ refluxed for a2l
df hour period -filtered and evaporated to dryness. Residual material :_3
is warmed 45 minutes with acidie anhydride and evaporated to dryness. o
-_Water is added to the residue and the mixture basified wich aqueous
sodium'hydroxide. Insolubles are collected and washed with water to
.15 'provide 11.5 - (66 sz yield) of 8—[4—[4—(2-pyrimidinyl)-l—piperazinyl]-
_butyll-a-azaspiro[4 5]decane-7 9—dione.as the free base, T.p. 90—98°c.
. The free base taken up in isopropanol and treated with
concentrated hydrochlorie acid provides the hydrochloride ‘salt.
.'_i Crystallization from isopropanol affords analytically pure 8-[4-[4- |
- 20 (2—pyrimidinyl)—l—piperazinyl]butyl]-S-azaspiro[4 51decane-7 9-dibne
- 'hydrochloride. _ . _ ) -
. . Anal. Caled. for C21331'5 2 anl'(peréenﬁ)= ,C,:59-77: By 7.65;
N, 16.60; CL, 8.40.  Found (percent): €, 60.07; B, 7.72; ¥, 16.74;

ci, 8.27.




free base taken up in. isopropanol and treated with concentrated o
irochl or.ic acid provides the hydrochloride salt. Crystallization from °
propanol affords analytically pure 8-[4-[4- 20 ' »

- =pyrinmidinyl)-1-pi perazi nyl T bygyl ] - 8- azaspi r o[ 4, 5] decane- 7,-9- d4one

- hydrochl ori de. Anal _Calcd _for Eerr] (percent) C;, 59.77; H 7.65; N,
"16.60; O, 8. 40 ‘Bagetdon in dimetshylfotnapide, - - Hmiamr&e 3n3-tpsramethyienes 57

-; R "t' . f I ; 1 et th - | ut d L
(e o sheee d%v?%”‘p ﬁmﬁyl@ﬁ aeae?a& g—y g %Seié'néi,e_
b d 2 t t 12 | ,
o0 a&ﬂf}ﬁeeﬁﬁfﬁ% e Eo st A SedsiButh Tarnagata OLC) L
T d of h d d _
period of 1.?6?,‘3 g 2P ??f&?%%’@&i ) dh ol ORI G %a%%fug.‘”ne’iigfi
“hydr oghl ofgecy 84 a&@l  ipbd@4Be pelhSa 94 f ohi-éaa%.a t&:ﬂ@f&ecte £ th 10%

aqueous SOdIUﬁ]hydrOXIde and preC|p|tated ree base..col ‘dried to

_provi de. &fyhebd-dnder HRduced | pressure. The resulting solid is :riturated S
pyrln1d|nyI)-I-plpera2|nyI]butyI] 8-azaspi ro[ 4. 5] decane- 7 /9-dione. " .

_with 90 ml. of wacer, taken up in 1oz hydrochloric acid and filtered.

The acid filcrete is made basic with 10% equeous sodium hydroxide and ,n
_ ;precipitated*free base collected and dried to provide 8—[4—[&-(2—
- 10 pyrimidinyl)hl-piperazinyl]Butyl]-a-ezaspiroth 5]decane~7 9-dione.
o Following the above procedure but employing 8-(2—pyrimidinyl)- :
.8-aza-5-azsoniaspiro[415]decane chloride monohydrate (27 3 g., 0 l .l
: mole) in plaoe of the-eorresponding quarernary bromide affords rhe ’

.title compound as the free base in abou: 802 yield m.p. 100°c. )




Fol I owi ng t he above pr ocedure but enpl oyi ng 8- (2-pyrim di nyI ) - y( _
8- aza- 5- azsonr aspi ro[ 4. 5] decane chloride m)nohydrate 0.1 nol e)
in place of the ‘correspondr ng quaternary broni de af MOUM-
as the free base in about 80%y| eld, mp. [err]. @ ﬂl”’m

Formula | [ERR] wherein n is'1 or‘&2; and X e or .
i.odi ne. 2. CLAl'&(Z pyri m di nyl) - 8-aza- 5- azoni aspr ro[4 5]‘de¢'ane ori de.
3. .. 8-(2-pyrimdinyl)-8-aza- 5-azoni aspi r o[ 4. 5] decane bronide. 4.
3-(2-pyrimdinyl)- 3--azd-6- azoni aspi ro[ 5..5] undecane. chl ori de. 5.

3- (2- pyrinidi nyl ) - 3- dza-%6ca%RMM4s rFB[’S“J‘E?] tindecane broni:de. 6. A process$ |
forvt he preparatron of a spr ro- quaternary hal'i de of Forrrula Il [ ERR]

. > -. \_é\ (‘J‘Iz)n'
()
‘wherein
n is 1 or 2; and
X is chlptiné, b;dmine'or'iodiﬁe;
2. . 8-(2-py:imidinyi)-8-a¢a—5~éz§niaspiro[4;§]decane ch1oride..'
3. 187(2—pyrimidinyl)-8-aza¥5-azbniaspirq[4.S]decane bromide.
L, '3-(2-pyrihidiny1)~3-aza—6-azohiasﬁiro[5.Slundécane chloride.
5. 3-(2#pyriﬁidiﬁ71)-3?aza-64ézaniaspif6[S.S]undedane brdmide. ;'

- A pracess for the prepara:ion of a spiro-quacernary

halide of Formnla I

4

&




wherein n is equal to 1 or 2 and X.is chlorine, r iodine mhlch f
rises treating 1-(2- pyrlmdl gl)pi perazi ne of W’uﬁ '"L
al oal kane' of” Formula 111 [ERR F wherein n.is 1 o L re - .
| the

—2hl i qdi £

a si’i'oﬂS BE eingn 1sms*% SR Shof AR o hEREEn ‘b‘bnﬁgrﬁ?&lﬁ At
i b t,Ja th d of
Formila 1 PR AR Ehirs BRar i 15 r?%%?%éi@“&%ﬁt?% P SaFRUROR of an v

N-(-pyrimdinyl) - pl per azi nyl al kyl azaspi.roal kanedi one of ‘-Fornmula IV [EF?R]
wherein n is equal to 1 or 2.and t is-equal to'4 or 5 which . conprises L
conden5| ng a Spl ro- quaternary amm_nl um haI | de corrpound of . Forrrul al. - V

_ _ . (II)
5. witha dihaloalkane of Formula III

X&CE CH (CHZ) CH X"
(I1I1)
'wherein a is 1 or’ 2 and x and X' are chlorzne, bromine, or’ iodine in_'
“a reaction inert. solvent in. the presence of a strong base.
7. The process.of.CIaim o'wherein-the compound of Formo;a'IIIj:;'
is_i,&-dibromobu:ane;. '

-8._‘The'§rocess of_Claiﬁ_o wherein the coﬁpoond of Formula III . .

l;4fdichlorobu:ane. o

9. A process for :he preparation of an N;(Z-pyrimidlnyl)-

-piperazinylalkylazaspiroalkanedione of Formula v

./ _

(IV)




4 or 5in-aliquid reaction medi um i h*t he presence of acswomg

The process of Cl airm 9 wherein onpound of Fornula I -
(2-pyrini di nARETedR 8743 2Y35f% p?‘rg ér!r‘PdS]t tecamRl 6r‘?’%lé “ﬁifh er‘l’f?‘ﬂ)?%%ess |

of Cl.aim9 wherein the conppound of Fornul.a, | ri, m

‘.8-aza-5- azorﬁ°§§f)‘ﬁi(5‘ﬁ4a Bﬁpqg%’éqé‘ﬁéema% HEonjun 1%1—“— é%‘gppsy“f’ﬁr “td ¥‘b"¥’1€p5r ation-
of 8-§4-[4- (2-pyrimidinyl)--1-pi perazi nyl ] butyl.]-8- azaspiro (4 5]decane 7,
9-di one of Fornula IVa [ERR] =~ 15 whi ch corrprl ses condensing.a -

spl\HS-gI utarim de of Fornul: [ERR] i T 0- qua{c@r nary anmoni-um
halldeof Fornmula-la / \/ :
s \__/\_.

(1)

[ERR] (1).5 whereln nis’equal to 1 or 2andX|s
i odi ne wthasplro substi tuted glutau_{mde of For ,m g!ﬁlnt is

5 wvhersia o is equal to 1 or 2 and X is chlorine, bromine, or iodine

Jﬁith a spifo-substitﬁted glutarimide of Formula V

.o.

wherein t is 4 or 5 in a liquid reactlon medium in the presence of a

' strong base. -

-10 The process of Claim 9 wherein the compound of Formula T

_is 8-(2—pyrimidinyl)—8-aza—5-azoniaspiro[4 S]decane chloride."

li. The process of Claim 9 wherein tHe compound of Formula I

-is 8-(2—pyr1midiny1)-8—aza~5—azoniaspiro[4 5]decane bromlde. .

12. A process for the preperetion of 8—[4—[+-(2~pyr1m1dinyl)-

l—plperazlnyl]butyl]~8—azaspiro[4 5]decane—7 9-dione o: Formnla Va

(IVa)



- ] 5 inaliquid reaction nediumin the presence of a strong base
: ﬁbc npound- as described in claim1 substantiall y a “mmmmnmwml
“Specifically described in each of the. Exanples ' A
_~~process for making a conpound as idgfined in cIa|n11 substbntﬂally as
" hereinbefore specifically described in any one of Exanples 1,2, 3 or 4. _
. 15, A cogpoindodsrides ldaade:mnglalsguiomQaaﬂmduQﬁdsm‘ﬁapwcess as clained
inclainms 6, 7, 8 or 14. 16.. A process for producing a ‘compaound-as e
defined in Formula 1V of claim9 gubstantially as hereinbefore describeesin. .
Exanple 5. 17. A conpound of Foymula IV of claim9 when produced by a =~ . -
process as clained . in: on clains.- 9, 10, 11, 12 or -16. The text of
the specifi.cation has’ been\y¢ ‘ﬁd by photocopylng the applicants -~ . =
-ori.ginal typescript. It r £ a few amendments which are difficult
to read. The-origina '

_ t containi'ng these anendnents nay be
_lnspected on the pren1ses of theVWat ent Ofice -
S (va)

with a Spigq—quéternaty-aﬁmqniuﬁ halidg of.Formula,Ia

BrCDS-.

(Ia)-
S - in a liquid reaction medium in :he'présehce of a strong base.

13, A'compbund'as'described in'cléim l'subsféntiélly as
'herelnbefore speclflcally descrlbed in each of the Examples, 1, 2

'3or4.

14, A ﬁ:océss for makiﬁg a cdmpound as defined in claim 1 - -
' substantially as héréinbefore'specifically déscribed in ény one of
Examples 1, 2, 3 0£'4;:
15. A-éompoﬁnd as défined_in claim l:wheh produced by a -

:érQCess as claimed in claims 6;'Tg'g”ér'1h;j.'

16.. A process for'producing a compound as defined in
"Formula IV of ciaim.stﬁbstantially'és'hefeinbefdre described in

Example 5.

177 ‘A compound of Formula IV of claim 9 whgn produced by
a process as claiméd.in:ahy one df claiﬁs 9;.10,'1l, 12 of'16.

The text of the spec1 ficatiom - l'-._s been rearoduced by photocopying the apnl:.cants or‘ga.nsl
typeseript, ~ It may ccntein a few amenduents vhich are difficudlt o read. - The original
typescript conte;ning_'these sacadeents may be inspected on the prea..aea of the Pa.tent 0ffice




JE ERRATUM PATENTS ACT 1977 SPECI FI CATI ON NO. 2085436B The fol | ow ng .
correcti ons were all owed under Section 117 on 17 April 1985 Page No. 2 e

"I No. 4 for (heferoacycliC) read (heteroarcyclic) Line No. 5 for alkal ene

'read.al kyl ene Page No. 7 Line No. 11 for hydroscopic read hygroscopic Page
No. 10 Line No. 12 for acidic read acetic Page No. 14 Line Nos. 3 and 4
del ete whole lines insert .Page No. 15 Line No. 4 delete whole line insert
[EEFﬂ : ERRATUM
PATENTS ACT 1977
’ SPECIFICATION NO. 20854368

The following corrections were allowed under Section 117
on 17 April 1985

Page No. 2 line No. 4 for (heteroacyclic) read (heteroarcyclic)
Line No. 5 for alkalene read alkylene

Page No. 7 Tine No. 11 for hydroscopic read hygroscopic

Page No. 10 Line No. 12 for acidic read acetic

.Page No. 14 Line Nos. 3 and 4 delete whole lines insert

xO

N V]
\_/ ]

{c HA)

(1)

Page No. 15 Line No. 4 delete whole line insert

.BrCD
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