N [(4- [3-SUBSTI TUTED PYRI DYL] PIPERAZINK»ALKYL]AZASPIRODECANEDICNES Field
of the Invention This invention is conerned with chem cal conpo @@Qﬁ¥a
three heterocyglicr conponents of which the central conmponent is a

pi perazine ring which is substituted at the 1- and 4- positions by other
hetero;&clic systens one of which is pyridine (Cass 544, Subcl ass 364). .

Summar yiof the Invention The conpounds of this invention have Fornula |
mherew 3 and R are

sel ectied fron1hydrogen and nethyl, and R is cyano. The pharmaceutically
accepti@bl € acid addition salts are al sovincl uded. [err] [err] [err]
N ~ NO [err] Formula I These conpounds are

psychotropi c agents which have advantages for the latter purpose due to

their lack of extrapyram'dal and adrenergic bl ocking effects in
sychotropically effective ses. They ar d by the application of
Il?ngwn synltoheti cyrret hods_5 N= \{#- }3reUBRHIT Yﬂﬁ\'ﬁ : y nat eer:OaI s. The

i nvention al so prowdesP B —H-oH—FA dosage unit form
suitable for ystem c admnistration to a nannallan host conprising a

phar maceutical carrier and an amount 10 of a conpound of the invention as

defi ned above totprt(t)!w%le ar%_
e lavention

XD

This invenfion is comerned with chemical compounds having
three heterocyclic components of which the ;éutral component is a '
piﬁerazine ring which is substituted at-ghe 1- aﬁd 4-.posifibns by
other heterocyclic systems one of which is pyridiné (Class 544,

- Subclass 364).

Sumﬁary of the Invention

The compounds of this invention have Formula I wherein R1
and R2 are selected from hydrogen and methfl, and R3 is cyano.

" The pharmaceutically acceptable acid addition salts are also included.

N

' Formula I



effective daily dose of fromO0.01 to 40 ng/kg. of body weight of said host.
The invention further provides a process for preparing 1S a conpound of the
formula CN O 20- ° N -{err] [err] 25 and the
phar maceuti cal | y' acceptabl e acid -addition salts thereof, wherein [err] and -
[erct}~are independently of each other a hydrogen or nethyl groug; ich
conpxf ses contacting a conpound -of the fornula 30
0 [err] [err] [err] [err] - 2a2 wth a 2-halo-3-c ar{o@'dlne at
el evated tenperature and, if desired,formng an acid additi S of the
resul ting conmpound. Description of the Prior Art 5 The structures of four
conpounds of the prior art, Conpound Nos. 1, 2, 3, and 6, and two conpounds
]9 I)I |t 2\% ﬁgets SB} e'ﬂ%@&&@gy@%@%‘ r}%y%ﬁ(?tro%i@ na%egtgrw%iéﬂ lh%wsrg r‘ﬁvg.gtig%st Poer

the latter purpose due to their lack of extrapyramidal and

adrenergic blocking effects in psychotropically effective doses.
They are prepared by the application of known synthetic methods
5 to the appropriate starting materials. '

The invention also provides a pharmaceutical composition
in dosage unit form suitable for ystemic administration to a
\// mammalian host comprising a pharmaceutical carrier and an amount
10 of a compound of the invention as defined above to provide an
effective daily dose of from 0.01 to 40 mg/kg. of body weight
of said host.

, ~ The invention further prov1des a process for preparmg
15 a compound of the formula '

N

0 :

25 and the pharmaceutlcally accent'lble acid addition salts thereof,
wherein R1 and R -are independently of each other a hydrogen
- . or methyl group, which comprises contacting a compound of the

formula

30

.35



0 15 ' . [err] [err] O Cnpd. No. n ' )
B 20 1 2 2-pyridyl 2 . 3
6 Ethoxy- 2- pyrldyl 3 4 2-pyridyl 4 , 4 .
: NO- 2- pyridyl 25 5 4 .
flo- 2- pyridyl* 6 4 - 2-pyrimdyl * . -
Bt Byl pi perazine is substltuted for piperazine as the 30 cent r ala-
g/ Bis located in the piperazine 2aposition. Conpound Nos. 1, 2, 3,7

6 are the subjects, with others of the same structural type, of a
publication by Wi, et al., entitled "Psychosedative Agents. 2.
8-(4-Substituted 1- Pi per azi nyl al kyl )-8- azaspiro[ 4. 5] decane-7, 9-di ones"

Journal  of nﬂha%%“c%ﬁ&gwﬁdmé%@ele‘éﬁked Netups Bagess 477-479, in

which they are referred t sanme numbers erein, and of U S.

Pat ent No. sdwreésaﬁprp\anéﬁmeac Hfl%frlynz%ﬁltlgﬁsthetf@u paRg compginds 907, 801
patented Septenber 23, 1975, and U. S. Patent No. 3,976,776, each by Wi, et

al ., where these. sgbstagcqf re described as psychotroplc agents haV|ng
properties 1P€SCrip aﬂ—difbgﬁgﬂh§5i tranquil i zers such as chl or promazi ne.
The |l ate§ two patents are divisions of the earlier. The disclosures of U S.

Patent Nos. 3,717, 634, 3y 3Pl of2BShr3cSiuAdS o Bnd PrO5PUaL Ebmpound

Nos. 1, 2, 3, and 6, and two compounds of the present invention,
Compound Nos. 4 and 5 are illustrated in the following table.

10 - o : . \'V

Structures

0

N-(CH,) -N -B
\ .
0
Cmpd.
20 1 2 2-pyridyl
2 3 6-methoxy-2-pyridyl =
' N
3 4 ' 2-pyridyl | | 2
4 4 3-cyano-2-pyridyl
25 5 4. 3-cyano-2-pyridyl*
6 K - 2-pyrimidyl

* 3-Methylpiperazine is substituted for piperazine as the
30 central ring; B is located in the piperazine l-positionm.



herein by reference. Conpound Nos. 3 and 6 in the foregoing table are
referred 15 toin the Wi, et al. patents as preferred nenbers of the
series. Refer, #o0o Colum 3, lines 1-12, of-®re second Wi, et al. patent. A
nor e rermtely rel ated group of corrpounds is disclosed in an earlier patent
and.publ i cation of Wi, dmpaind NbkS.1,3239%3, ikd 6patenihadsjedss, 2@+h IB8rand
Jourwal of Medi cinal Chem stry, Vol. 12, pages 876-881 20 (1969) whi ch
refer to COprOUfICkhehaHﬂ:é]@ti:hﬁxgel]efy@b,fdﬂ aupublibarion by thg ealdle, dditled
whi ch the B substituent is phenyl or substituted phenyl. U S. Patent No.
4,182, 763 pat elpgyrtheekdatdivg ent980 2by &S+ Suhstdtutad l+Rifperszinylakieyl)-8-
anX|oI ytic use of Conpound No. 6 where 25- it is referred to by the nane
buspi rone. U. Saz&ardgobhd 1Beeaneadntionesiti dournsdr of dedicinalhehandstny,
buspirone for the treatment of anxiety neurosis was being sought-as: of the
filing date5heR8b, Vol. did,elpDéschagssi tHY-479+ He yhichntheh apeovefgreed teelY
data related to the psychotropi¢c action of Co und Nos. 1-6_and. attendant
side effects ofhENARGHMPELE AT Aekeim, ppnd Qﬁr%‘grﬁ?@“ﬁl b‘?:'kl%&%?é?l“o?ﬁféi“ée

shown in the f%‘lF ]?‘g{ggz& alih?%‘g% 5 rg&é P‘(())btgl Q@RS orec‘?l or.p oprr'%';l re
i ncl uded for r e "¢ At ‘P‘Fﬁfike
wei ght) fasted 15%, Sat.tf %d Prt%lnltyNo( p§y§$’é’“7"78p'ea)ch by Wu, et al., where these '

.substaﬁces are described as psychotropic agents having properties

(;;// 10-..;ypical of the major tranquilizers such as chlorpromazine. The later
two-patents are divisions of the earlier. The.disclpsures of U.S.
Patent Nos. 3,717,634, 3,907,801, ana 3,976,776 are incorporated
herein by reference. | '
Compound Nos. 3 and 6 in the fofegoing table are referred
15 - to in.the Wu, et al. paﬁents as preferred members of.the series.
Refer, to Column 3, lines 1-12, of the second Wu, et al. patent.l A
: . | more remotely related group of compounds is disclosed in an earlier
patent and publication of Wu, et al., U.S. 3,398,151 patented August 20,
1968 and Journal of Medicinal Chemistry, Vol. 12, pages 876-881
(1969) which refer to compounds having'the general formula showﬁ in the
table,. but in which thé B substituent is phenyl or substituted |
phenyl.
_U.SQ Patent No. 4,182,763 patented February 8, 1980 by

Casten, et al. refers to the anxiolytic use of Compound No. 6 where

- 25 it is referred to by the name buspirone.

U.s.

Food and Drug Administration approval for the use of buspirome for
the treatment of anxiety neurosis ﬁas being sought as of the filing

date hereof.



O0\(my/ kg. of body weight) fed rat treated intra- 10

1. CAR-
per-i t onealfl sychotropic>. I11. AED-Nger] (ng/ kg. of body wel ght)
activity use treated oral[err] (CNS depression). IV. - AEQjerr]

(my/ kg. of %P\ergg_ir)lp@%d et Yhe£ 306an yse treat ed intraperitoneally (CNS |
depressi ony—15 ﬂéerce-pt-o'r-%rﬁr'r{grng assay, IC innM tritiated- .
spi perone as |igand (psychot ropic). 50 VI. Recept or bi ndi ng assay,

| C M- tritiat 0 a Rhocka Ml
G50 (Mool i) al phos e Euargress dscarhdlaspl Mt A Shsitbo BlouRts o ||

}n tro - ralt;rspmtﬁ?ilqcl,é/esu-?l $hd- akcaﬂaﬁelﬂaeh&f‘z@cé‘%é §ﬁ§ "RYELssiSHPLaa NO

22.6 alpha-4lirenergic blockin action %r@ r, 50

22 _— pha gic blocking act 8sh%wn in the follow% g table. ) g
10 256 Vall%{)obtaﬂﬁﬁ for) cBBSrptomazine are incféhed for r‘eference. 97 B
110 360 -5 85 400 -
- 6 48 4. 3 3931051_831 Tests 120- 1400 - 3.5 30

Chl or promazi ne 39 4.8 - 3.6 40 31 0.0132

Tests | and 11 Iref FARCED s me kgt OF dreslt weAghtl At teé Spanseeatdad! Sraviiyh
respect to Test geh&_tyo gigpd by the method described in the above Wi,
et al. patents and B lications in which trained rats were nmintai ned 'on a

standa{(d | abordt or sqfB8 (ks c of rkofiyeeight) fed Tat treated intra- -
peritoneally sychotrop:l.c)

III. AED (mg/kg. of body weight) activity cage mouse tre ted T
oral?if (CNS depression). 8 are \’U

Iv. .AED 0. (mg/kg. of body weight) actlvity cage, mouse treated
intrapéritoneally (CNS depression).

15 v. Receptor binding assay, IC50 in nM, tritiated spipérohe as
' ligand (psychotropic). '

vVI. Receptor binding assay, gok:n nM, tritiated WB—4101 as

ligand (%—adrenergt bl de).
0 mSﬁgf‘"iif—i%i;Z‘{riZZIﬁZ feifiﬁiZp?iii‘éi‘iﬁfifi;‘asmgen. |
Cmpd. . N
_No. _ 1 II - III IV v VI VII
1 - 2.6 - 41 - - 2.08 o
2 - >0 82 7.4 - 48 0.073 \u
25 .3 3% 2.8 10 2.6 960 280 0.335
4 2% - 97 . - 110 360 @ -
5 85 - - - 40 - -
6 48 4.3 92 33 120 1400 - 3.5

30 Chlorpromazine - 39 4.8 -~ 3.6 40 31  0.0132



5 .intraperitoneally with the test drug. Test | is a nodificati
same conditioned avoi dance response test exgept that fasted rats
enployed and the animals were-treated orally. Conparison of the from
Tests | and |1 for ConpDestsd Elosnd 31 wefeantb chéorqudbdttvnedcawidgncs xebpmisel. he
val ues obtained treating fasted rats orally are 10 approximately 8 to 12
ti fes (i ndi cat Dagalwith vednectttd TesvId weteohbalinedpby\thegmethod described in

i ntraperitoneal route of adm nistration with fed rats. Test |V involves
measur enent of thpozhavecHes etptbyr patents and pubiicatigus Aoy wiilchc traknedf ratise
CNS depressant or sedative side effects of the test conpound. It was
carried out aceereinajintainedoonss §5andard lghoraremediet andovens steAted Wi, et
al. 1972 publication. Test Ill is simlar except that the nmice were
treated oraflyingyenarispeanddypithhehe teat idrygy Thess T 48 arpdifieadomiound
Nos. 2, 3, and 6, it is evident thaj the intraperitoneal route '

. fo.
admi ni strati on ther $ame sondhrirned i PofRy® tqeﬁft?‘?ﬂ'érf‘hﬁﬁe%ﬂt&# Tahst e.
ReCivity. Tes: vore mpianed a2BlER) sl wekh £ EAtaY BRELLTG, CRBPHFIPORCRE RS,
bl ocki ti ' the | ted 1 nal i gl f the,rat.
Nhﬁﬁa'. Do ener o2 Ep Cerbl ek 'S 40 12 . SoMloliy NS 31 8. 0ed (SRabBlcomaptng
t A e et .
bl phae adr ener g LERtEe, Bnat He alblh Na20e chlacsblCefitod Blad Uatty axe |\
table. Th t i | bpl od [ ' | .
1672 publ; A0t aaeQinbEsly @ ko 2 kiile (RaE{diREG 1ash MeriL 600 khifed Lot blncd

CEE&y)Und i N SOlgdbh SpinghtRd) tinbhagiirl 8oda15094tleN8f administration with fed rats.

Test IV involves measuremén: of spontaneous motor acﬁivity

he

of mice as a reflection.of the CNS depressaﬁt or sedative side effects
of the test compound. It was carried out according to the method
15 described in the foregoing Wu, et al. 1972 pubiiéation. Test III is
' similér except that the mice were treated orally. By reference to
the data from Tests III and IV for Compouné Nos. 2, 3, and 6, it is
evident that the intraperitoneal route of administration reflects
several-fold stronger activity than the oral roﬁté. The AED-O.B
-(,fj 20 reflects appfoximately 50Z reduction in spontaneous motor activity.
| Test VII lis an in vitrc measurement of %—adrenefgic
receptor blocking action employing the isblated seminal vesicle of
the rat. élggéradrenefgic receptor blocking actioﬂ.is an undesired
'sidé'effect'of the ﬁajor tranéuilize;s such as chlorpromazine. The
25 strong‘géghgra&rénErgic bioéking activit§ thereof is reflected by the
' data in the table. The method of Test VII is that described in the
foregoing Wu, et al. 1972 pubiication. The IC.. value is the concen-

50
tration of the test compound in solution which inhibits by 507 the



contractile response of the fi ssue strip to |-norepinephrine. A low val ue

epresents high activity. Tests V and VM are receptor bindi ng assays which

gasure t | 1.ty of 2 0 . t the binding,of -a radjol abeled ., .

' Ii.gangg?gpéséééé'lxﬁoegpﬁ%%'ngﬁ%i#%sgl t% ég ° 'étl"’ﬁeﬁ'%eg’&g.;ne‘Ac ot ng to

state ag i | ds have been identified wth aspects of
Al VepBbdenddbidh B89

functi-on or e effects. The ability of a conmpound to s~
N bit | abel ed Ii?@ggbiﬂﬂwg&%&é kSp | t ,@Er ection of
the conpound's ability to effect the cl%ror es%%#%ﬁ% ﬁéﬁ@ ung%'%on or

side eff e¢hel 4bMit¥P. ofT @Stombouid ol gPa@rEnRC LN Rdh&the? 9E Y LiRiSThpeeld €CL S
neuro- leptic act?égi‘?ty (B?Jafét, Creesge', and Snyder, %bl ec. Pha%n%go . 12:800

(1976)5 BudganditocsseciEid HghILELinSey itas 120 braRD cidfe) ; alddrasag Haurt
and Snyder, Science 192: 481 (1976)). The corpus striatumof 15 mal e

Spr ague- Dahkeyratat 6f (theasatts vikicis Lihuada! Kivecbeerd IdentlirfauedHan t he test
tissue. The r4diol abeled ligand i.s tritiated spiperone. In Test V any '
conpound mspectsc b VENS fanctionzamipoeehtelal] for 5AAO ¢fifhcts. CURSiabaLeey t 0 have
potential utility. Thus, any value |less than 1000 nMin Test V represents
pot enti al offiearcsmppund tot intitbit ladeled ligand bindirg ik vitrpl Dy consideraded -

(2, 6-di met hoxyphenoxyet hyl ) am no- net hyl -1, 4- benzodi oxane, also known as

WB- 4101, %9 b spiingtden|qfyshe mowg'epgulittysmsfﬁecq the camrwhbspdnddogt ex
( Spr a%ue- Dawl ey -rats). WB-4101 is an al pha-adrenergi c bl ocki ng agent and
has alfi gNarfunction rFr side)RaTeak dB¥HIe receptors in the cerebral cortex
(Crews, 25 et al_, Sgience 202: 322 (1978); Rosenblatt, et al., Brain -
Res. 160: 186 (197%H%¢ ﬁr.f-?iacﬁaﬁ!",inétb’é%d}}‘s%séﬁc,‘é‘ifbg?efﬂgvtf TEPEY- "o

(l:J'O E{) Ioﬁ 2 g; q.ép g:lt.c %lctivl\ﬁlye fBurFt)r: a&xqelae%%!, ' an]ag Sné eAi' ,(_ glgl?ep.) Pharlmra].cg ? I S‘.I._Zt: g(%[
(1976); Burt, Creese, and Snyder, Science 196: 326 (1977); Creese,

Burt, and Snyder, Sgiencg 192: 481 (1976)). The corpus striatum of
15 male Sprague—Dawley_rats (Charles Rive;=Laboratories) is employed as
the test tissﬁe. The radiolabeled ligand is tritiated spiperome. In
_iest V any coﬁpound'more active than clozapine (Iggo - lQOO M) ;s.
considered_to'haye potential utility. Thus, any value less than
| 1000 nM in Test_V_représents potenﬁial neuroleptic utility.

20 Test VI qnplqys tritiated (2,6-dimethoxyphendxyethyl)amino-
methy;-1,4-benzodioxane, also known as WB~4101, as radiolabeled
ligand and receptor tissue of the cerebral cortex (Sérague—Dawley
rats). WB-4101 is an alpha-adremergic blocking agent and has a high
affinity for g;ggéradrenergic_receptprs in the cerebral coftex (Crews,

25 et al., Science 202: 322 (1978); Rosemblatt, et al., Brain Res. 160:
186 (1979); U'Prichard, et ;1;,_Scien¢e 199: 197 (1978); U;Erichard,

et al, Molec. Pharmacol. 13: 454 (1977)). 1In this test compounds



having | ess than 1/10th the potency of phentol am ne, which exer |C50 ¢#<<l0
nM are considered to be inactive. Thus, any conpound having a val ug v
excess of 100 nMis con3| dered inactive. mpound No. 4 is the pref/é
conmpound- of the present invention. The sybstance has good pot ¢
Tests*| and VWFP%CF’PHQ“F?@UFGO&B{ Fhe porensy, © rﬂ‘@&%%f‘%néﬁ‘if:h SRSt
and W reflecting Ifa]é of sedative. action and |ack of Igha adr ener

bl ocki ng "acti d¥¥sol ¢ Bﬁsﬁfﬁg‘iﬂ“éﬁ‘é‘a‘eﬁ 5% 8o &35 55 P ar ar‘?&ypé‘?"ﬁ%‘g‘ll arly

neuro- 10 %?ﬁs%ﬁ%ﬁ%t ri%ﬁ%%‘e'%f ot sp" AT BaTE NI ch 1o high
for Conmpound No. 3 (Teé oun %(r;d(.lig the%%g&p{)&)@_g&ﬁp&x ;pr thorses _

undesi red acti ons of con aring 1ts PIPEFIEs in

Tests | Il gnd %Me&@i&o”pﬁ{éng #g:anﬁ ?o&ds pkB ég i%‘gd e\a‘ié\%ﬁﬁggf

t hose types. lor "art yr|

and 2, are VelneusbitieaRt 4 Alby, |£1351&Pt§b¥é‘ndyniﬁhfes%9”ﬂ!ﬁ hﬂ&‘Qﬂ: i“é!ﬂle‘i@@&é’
response test .reflected by the data for Test . Conpound 2

addition a reljgkkVvet sedhti0agtMRdamiNaBR dF 61 @@@hf&&:@g@rﬂmwﬁ@ §.cl\.40nand
VI1). Conpound Nos. .4, and 6 are each inactrve at oral doses 20 of 200
mg/ kg. in the mats ciistlifpaished BroaCGesd skior Brtarthd\pydticuldtly)Compound
Psychophar macol ogi a, 34, 233-241 (1974)) signifying | ow potential for
provoki ng ext rpy 8 artiedabsts septanwal HPSinilir compound, witBhtegapdotm tetiso-
exhi bits ED5 4.1 ng/kg. in the rat catalepsy test in correlation with its
known pr o€nsilkeptiopoErs:y theTetnoulaté of selatisrec setiton whdnht iLerhighyfare

a stered to manmal s to exert their tranquilizer or neuroleptic and
anxi ol ytic Compound - No. 3 (Tests IIT and IV). A low propensity for those

undesired actions of Compound No. 4 is evident by comparing its
values in Tests III and VI to Coméound No. 6 which is knéwn to have
' low activities of those types. | |
15 The other pribr art pyridines,'CAﬁpound Nos. 1 and 2, are
very suﬁstantially igss act}ve in the conditioned avoidance respomse
test reflected by the data for Test II. Compound No. 2 is in addition
a relatively stroug alpha-adrenergic blocklng agent (Tests VI and VII).

Compound Nos. 4, and 6 are each inactive at oral doses

N

20 of 200 mg/kg. in the rat catalepsy test (Costall, B. and Naylor, R. J.,

Psychopharmacologia, 34, 233-241 (1974)) signifying low potential for

provoking extrapyramidal symptoms (EPS){

25 Chlorpromazine exhibits EDS = 4.1 mg/kg. in the rat catalepsy
test in correlation with its known propensity for EPS.
The compounds of the present invention may be administered

to mammals to exert their tranquilizer or neuroleptic and anxiolytic



gne, and the other pyrimdines and®yridines clained in the cited Wi,
patents. Information with respect. to _dosage, pharnmaceuti cal -
Aotnullht i HFeERY o fhdi SRRYT At iy sTREIAT dogage: AROMLELRY T Tuigabls, i
P Nos, 3,976, 776 and 4, 182, 763. Li kewi se, the synthetic. nethods of -
U.S. 3, 907 %0 PusRiTopRe F‘F@&“E‘*’éfl’yﬁ'ﬁ%ﬂ’gﬂeﬁr%f ?ridadmaddanthe 1, 275

and 3 are l.icable tp the synt j s_of, the, gonpounds of , t he present
i nventi on SoFEdr "P’_er"gn%g' ?ﬁ_gfﬂ%'be aBet “Uwg'ch %?W%ﬁ‘i 495%%ener al

o n Enyrers . (LU U S 5 ST B0 T .
Fol | ow ng PsRatdidehf i srions SRR AReditor I nphent oot 081 ace ().

Mel ti ' h | Bl | N

spect 13 | oS SRS BREC od 3 AL SR R 7657 TR Fed v PR 15

ol ecul ar yaledlbb & PAflsl SE1RRE 3072801 4 'a&r% eyhrliL 5@%%9@%? hem cal

shifts (6) "expressed as parts per m.I'lion (pp rsus tetr si | ane
(TMS) as rgdee ot GirPpatilds THe2] endt 8 Vel def O, : rious -
shifts in theb NMR spectral data corresponas tgg?ﬁ%%ﬁuﬁ%gfyﬁpﬁﬁygrggen
atons of aHRAebhpYHnds JAIRGEpresknt ROehtionEndRleeetime diu1Rbe Magel t he
shifts 20 - as to multiplicity is reported as broad singlet (bs), singlet
(s), nultig 8tS{ry,900R01 €br (ghherdX iiRECimatidn i tBLd/Heghryf doubl ets (dd)
w th coupling constants (J) reported where appropriate in both the H NWVR
and the. C NWR spectral- data. The format is H NVMR (solvent): [err]

(rel atliOve Resezipthoni ob|Specific Imbedimentsand [err] MR (solvent): .

In the following proéedures-temperétures are exﬁressed in \‘"“/
degrees centrigrade (°). Melting points.are uncorrected. The nuclear
magnetic resonance (NMR) spectral characteristics for both the
hydrogen nuclei (H NMR) and the 13 molecular.weight carbon isotopé

15 _nucl?i (13c ﬁMR) refer to chemical shifts (§) expressed 'as parts per
million (ppm) versus tetramethylsilane (TMS) as rgfefén;e standard.
The relative area reported fbr the various shifts in the H NMR
spectral data corresponds to the number of hydtogen atoms of é
particular functional type in the moiecule. The nature of the shifts .
20 as to multiplicity is reported as broad singlet (bs), singlet (s),
multiplét (m), doublet (d), triplet (t), or doublet of doublets (dd)
with coupling constants ) reporﬁed whére appropriate in both the

13

- H NMR and the “°C NMR spectral data. The format is H NMR (solvent):

13C.NMR (solvent):

6_(relative area, multiplicity, J-éalue), and
25 8 multiplicity. 'Abbreviations employed are DM'SO-d6 (deuterodimethyl-
Sulfcxide), CDCls (deuterochloroform), and are otherwise conventional.

The infrared (IR) spectral descriptions include only absorption wave



25 6 multiplicity. Abbreviations enployed are [err] (deuterodimethyl -
sul foxide), [err] (deuterochl oroform), and ar@-ot herwi se conventional. Th

(om,-) havi gy FERREEORSR - dr BPLEGBatE otk Snes JH AR b e PR i
Tatds using EReSEPFIGR RRESp et AVRE iiRe ettt R, (847 as
LB T a1 - Py pothblin, e Ml egubds ustog the fiyn rechniaye (ettwy MY
[err] O The fogw&%ﬁl?ﬁaﬁéﬁ% %r@rf‘ep%géécg%@- %&&g %}J lﬁwgg_(%l&gact lon flask -

cont ai ni ng 500 and tthe mxture 1sr for 18 hrs. 10
3, 3-tetraneghyl enegl ut aram de - 33. dpgcEpr 10l es 1, 4-di br onobut ane
43.2 g., 0.2 noles Potassium carbonate 103.7 g., 0.75 nol es

After the reflux peri Oﬁﬂs(%hﬁﬁﬁl%ﬁl%ﬂﬁaﬁiﬁ%ﬁﬁ]d@&aﬂ%Q&ﬁio&E
was added and heating at refTux was conti nue Oor an addrtrona rs.

The mi xture was then filtered hot to renov@ insoluble material, and the

filtrate was allowed to stand at room tengferature overnight. Unreacted
pi perazi ne separated as a crystjal I'\n d which was /7 \
-CH .
j‘ oCH,CH,CH,{{ N-H
N\ .
0

The following materials are charged to a 1 liter reaction

flask containing 500 ml. of toluene, and the mixture is refluxed for

18 hrs. .
- 10 ' 3, 3-tetramethyleneglutaramide 33.4 g., 0.2 moles
1,4~dibromobutane 43.2 g., 0.2 moles
Potassium carbonate 103.7lg., 0.75 moles

After the reflux period was completed, 64.6 g. (0.75 mble) of piperazine
was added and heating at reflux was continued for an additicnal

15+ 7 hrs. lThe mixture was then filtered hot to Temove insoluble material,
and the filtrate was allowed to stand at room temperature overnight.
Unreacted piperazine separated as a crystalline solid which was
removed by filtration. The solvent was removed from the filtrate by
‘vacuum distillation, and the residue was distilled at 180-210°/0.1

20 mmHg, yield 23.56 g. (38%2). Examination of the NMR spectrum indicated

contamination of the product with a small amount of piperazine.



renmovéd by filtration. The sol vent mas removed fromthe filtrate by vacuum
distillation, and the residue was dIStI| ed at - 180-210/0.1 20 nmHg, yield
(38% . Exan1nat|on of t he §%§¥H?un1indicated cont ami nati on of
aduct mnth a smal | ne.

ro[4 Sghecanrs-yl) 1 . .

QIS T .
piperazinyl]cw e RERI I 4k v & r] 0 The -
pf Procedure 1, 5.0 g. (0 0163 nDIe) and 2. 26 g 5 (0.0163 nol e) -
or o- 3- cyanopyr.i di ne, and 40 B

m . et hanol were pl acedp flushed
with nitrogen before sealifg. for 5
hrs. and allowed to cool oyerni

partitioned between 50 m . {of The

chloroform | ayer was separated, drie and the sol véent renoved by
distillation yielding 6.27 g. of an opl. A portion of the latter weighing
5.68 g. was dissolved.in chlorof ormand absorbed on a col um contai ni ng 240
g. of silica. The colum was devel oped first with 2 1. of chlorof orm which

resulted in the renuuelprbduet ofsProdedate V1,ns08 Af (blMedendy e@daﬁ@tze%?l% and
then with 2.5 1. of chlorof orm containing 2@6by vol une of ethanol

first half @@ 0163 node) |ofeRuchlnre+dtayatdopyridine 1,85 Al (01 dis3NsBLHPect r um of
whi ch corresponded to the desired product. The oil, 3.14 g., was dissol ved -
triethylamine, and 40 ml. of ethanol were placed in a pressure vessel

and the voi# space flusbed with nitrogen before sealing. The Yessel \“w:;
was then heated at 150°C. for 5 hrs. and allowed to cool overnight. |
‘The contents wefe removed and partitioged between 50 ml. of chloroform
10 #nd 50 ml. of water. The chloroform layer was separated, dried, and |
~ the solvent removed by distillation yielding 6.27 g. of an oil. A |
portion of the latter weighing 5.68 g. was dissolved.in chloroform
and absorbed on a column contéining 240 g- of'sglica‘ The columm was
de#eloped first with 2 1. of chloroform which resulted in the removal
15 -of essentially none of the desired material and then with 2.5 1. of

chloroform containing 2% by volume of ethanol. The first half of the

\
N\

CHC13/EtOH eluate yielded 3.4 g. of an oil the NMMR speéfrum of which ~
corresponded to the desired product. The oil, 3.14 g., was dissolved
in 25 ml. of ethanol, the solution chilled in an ice bath, and

20 2.56 ml. of 2.99 N ethanolic hydrochloric acid was added. The amount
of hydrochloric acid employed was'th;'stoichiametric'amount requifed

for formation of the monohydrochloride salt of thé desiréd product.



in 25 nl. of ethanol, the solution chilled_ ig.an ice bath,. and 20 2.56
m. of 2.99 N ethanoljc hydrochloric acid was added. The anmount of ~
hydr achl ori ¢ acitrecdpltoFadieh 0t precipifans andthecsolnsicn wag eanceatrayed to
formati.on of the’nonohydrochloride salt of %‘ge desi red product. The salt
fai et to preci RIVREES AN Fhfe residne briturated, withsther Fesylatge daspartdatne

resite triturated with ethertgesulti I n

]E:rlyst al Idi zat idonh%‘ﬁéF%Ufil zation, B?Qf’wa edﬁggﬁ '\[yig?qiﬁsgljvdrﬁn_ >0 ;H{:etclfne, Z
. an N d | 300 of _ . . .
or ef:i.roiet a :ac”m Zfaectﬁsﬁgn%éﬁ?&%(%ﬁmﬁygf*%aﬂq?ﬁ‘% ogured 15fq Spacaty ggff!'?‘%rilgcuo

' : i 2, 3 ., 180-182. Anal .
Found? . eSéoiffr%?i%?nﬁretfgzﬂ%ﬁ?ﬁyﬁé% ‘actizg noblfergeliioride 12, e
1670, 1720, 222 1 F : 54 :
2065 (409 5 3 Jried Hibacllfad WY 2R SLBURARL" A cofudtt;(yEad o 4.,

4.8 H); 8.14 (] .qulsg_&gzqz, 2.9 Hz); 8.46 (1, dd, 4.8 Hz, 2.0 Hz). C NHR
[err]:  20.41, 23766, 24.76, 36.82, 37.80, 15 39.08, 43.82, 44.71, 50.24,

55.00, 95.75, 115.99, 11Zn26. #4¢ndl?. c1%.86; wl59.%6. y17%3.,99, PROCEDURE 3
8- (4-(2-Methyl -4- phenyl wetnyl ] -1 -pi perazinyl)-
Fut yi]-S-.azaSpi ro[ 4. 5] degrngke) P- Ai1G0s 1280} |1360, 144ogr 138d,e1640, 1720, 2220,
err . ’
10 2450, and 2950 cm L.

o  E MR (OMSO-d): 1.54 (12, m); 2.65 (4, 8); 3.12 (4, m);
— 3.66 (6, m); 4.27 (2, m); 7.04 (1, dd, 7,8 Bz, 4.8 Hz); 8.14 (1, dd,
7.8 Hz, 2.9 Hz); 8.46 (1, dd, 4.8 Hz, 2.0 Hz). |
e mm (Duso-4.): 20.41, 23.66, 24.76, 36.82, 37.80,
15 39.08, 43.82, 44.71, 50.24, 55.00, 95.75, 115.99, 117.26, 144.19,
| 151.96, 159.76, 172.09. | |
| | PROCEDURE 3

8-[4—(2—Methy1—4—[phenylmethyl]—1-§ipera2inyl)-
butyl]-8-azaspiro{4.5]decane-7,9-dione

’ X

20 Z-Methyl-d-behiylpiperaziﬁe dimaleate was prepared according

Y,

}) _
\ /\
/-cnzcnzcnzcnzn - Y-CH,CH,
A} | ;

CH
3

to the method of Cignarella, ~t al., Il. Farmaco. Ed. Sc., Volume 34,

page 820, This material, 16.9 g. (0.04 mole), was refluxed in 400 ml.



3 20 2- Met hyl - 4- benzyl pi peragine di nal eate was prepared
accordi ng to the nmet hod of Cignarella, et al Il. Farmaco. Ed. Sc., Vol une

34 page 828F SAREERHERYEAi 24 reiﬁtjé’“g“%moﬁi%%)l grva §0 Q% male) °|fn8~400- m.
_ cetonityile as, re on rreg?ttg)gi 12 (0.04 _nole) of-8-
\Tb- 4- but T*%g‘ n ﬁtﬂﬂ¥6~61 .6 @. (& 12omade)or
prt Si umucg bor?ggte Eﬁd a f st IC,oa-ass um ?odl(sge for Z?Gh?s T@‘
S0 nt vvas el carRee Fatﬁ“é'ha %f"vﬁ’t"ﬁ%a ?h%é Q“a?%é‘?d’c@iéﬁs% vedin .
: | ubl t I | t t d the eth
omoved by 8 SEoF ATFORS YRS aRts "ot Y Srstiiation i maskeqitbag 17 2 g
whi ch di. fazet id d with, 1 7.6
N Ih;zldro Ior‘?%ﬁg%l <gﬁsgé‘]’gs)ée)tjma]s'?é(;e t?o cg%ér ‘?‘ﬁglif@ Fr‘\é\%:eﬁﬁ?%ﬁe&?ved by
tall d I ti
Py ac e and vareramy s offlr reUd 67, ARk el He ], PREPOTY "
238- 240. Angdsiduend ancsum.efame 17. 2935 i cf- h;g% fks&{ﬂve@ 1‘5‘5&"?5‘1 d%%30

1360, 1450, 1670, 1720, 2450, and 2950 cmi
Hz); 1.50 (dhanbl; sb1@0fddd thth . 08430 b 1. 6”?: hﬁrag‘hfo%ics%ce g3ax?@7s(eg dbs)

The starting materlal 8- (I -brono-4-butyl)-8-azaspiro[4.5 ane- I one

was prepar essiite deswolbedhiendé¥ireddndteriaprd x?&tiﬂi%d&“éé @fe Winlfo-

pi perazi ne reactant except that the amount of 1, 4-di brono- butane enpl oyed
was doulfl edehloFtide pradtuli4 waledwlakapmportian hyerave agd AAs réddvered|vy
material by filtration of the hot reaction mxture, ®vaporating the tol uene
fromthe fifiltyationsnoieldilsl$8 gy, tfﬁﬂzt)esm-duezssa-meuo

Anal. Found: C, 61.45; H, 7.97; N, 8.35; H,0 0.57. ° '\*"*’
IR: 1130, 1360, 1450, 1670, 1720, 2450, and 2950 cm L.
H NMR (DMSO—da): 1.36 (3, 4, 6.0 Hz); 1.50 (12, m); 2.60
15- (4, s); 3.50 (11, m); 4.33 (2, s); 3.90 (2, bs). |
The starting material 8-(1-bromo—4-buty1)-8-azaspiro[ 4.5]-
decane-7,9-dione was prepared as described in Procedure 1 prior to
addition of the piperazine reactant except that the amount of 1,4-dibrom§-
butane emplo};ed was doubled. The product was isolated after removing
20 insoluble material by filtration of the hot reaction mixture, evaporating

the toluene from the filtrate, ‘and distilling the residue in vacuo, \\J |

b.p. 160-167°/0.1 mmHg, yield 35.2 g. (58%).



b. p 160-167/0.1 mmHg, yield 35.2 g. (58%ya- PROCEDURE 4

8-[4- (-:2- Met hyl - | - pi perazi nyl )butyl]- -8-azaspiro[4.5]decane-7, 9-di one
[grr] [err] The product of Procedure 3, F§0 #0.031 nDIe) was 5
su spended in 110 mM. of water and h dro-enated over 2 of, a 10%
pal I adi um on- car bon cat al yst é?[67( O e ls. After
hydigogen absorpti on had ceased —ETRESSE S-AL.. - e—y—f i | trati on and
the water was renoved fromthe f||trate by vacuun1d|stlllat|on The residue
was crystallized from40 m. of ethanol ang t he product 10 dried to
constant weight; yield 12.49 g. of t he d| wdrochloride salt, mp. [err].
Anal . Found: C, 54.48; H, 8.21; £ 60, 1370, 1400,
1670, 1722, 2660, and 2950 [err
6.0 Hz); 1.50 (12, m; 2.61 (4, . :
[err]: 13.50 g, 19.95t, 23.61 { R 05, 43.79 t
44.50, 50.61 t, 54. 00 d, 176. 34 3

The éroduct of Procedure 3, 15.58 g. (0.031 mole) was
5 l- _suspe:nded in 110 ml. of witer and hydrogenated over 2 g. of a 10%
\./*/ -_palladium-on.—ca.rbon catalyst at 67 psig and room temperature. After |
hydrogen absorption had ceased, the catalyst was removed by filtration
.and the water was ;emoved from the filtrate by vacuum distillatiom.
The residue was crystallized from 40 ml. of ethanol and the product
10 dried to 'co:.xstant' weight; yleld 12;49 g. of the dihydrochloride salt,
‘m.p. 215=217°.
| snal. Found: C, 54.48; H, 8.21; N, 10.64.
IR (RBr): 1125, 1360, 1370, 1400, 1670, 1722, 2660, and
2950 cm L.
by 15 . H.NMR (DMSO-dG): 1.39 (3, 4, 6.0 Hz); 1.50 (12, m); 2.61
(4, s); 3.40 (11, m); 10.10 (3, bs). |
13 wm (OMSO-d): 13.50 q, 19.95 t, 23.61 &, 26.65 ¢,

36.77, 37.60, 39.05, 43.79 t, 44.50, 50.61 t, 54.00 d, 176.34 s.



PROCEDURE 5 2-[4-[4-(7, 9-Di oxo-8- azaspyyr o[ 4. 5]decan-8-y|)butyl]
-| - pi perazi nyl ] pyridine-3-carbonitrile O [err] [err]

3- et hyl
[err e

[err]:

Hz); 11.
8- azaspi

10

15

1.50 (15 m); 26 \
7.8 Hz, 4.9 Hz): 8.14 (1 dd, 7.

rr] CE3 The product dmm¥¥@35%6ﬁe 4, 3.38 g. (0.0105 nol e)

4.16 (g m; 7.02 (1, dd,
): 8.45 (1, dd, 4.9 Hz, 1.9
70 (1, bs). PROCEDURE 8 8- [4 E§3N@thy|-|-p.peraz.nyl)butyl]
ro[ 4.5] decane- 7, 9-di one

The product of Procedure 4, 3.38 g. (0.0105 mole) was
caused to react with 1.46 g. (0.0105 mole) of 2-chloro-3-cyano- |
yfidine in the presence of 1.06 g. (0.0105 mole) of triethylamine in
40 ml. of ethanol in a pressure vessel as described in Procedure 2.
The crude product, 3.58 g., was recovered as an oil which was dissolved
| in 30 ml. of ethanol and treated with 2 molecular proportions of
ethanolic hydrogem chloride. The solvent was removed by distilla-
 tion, and the residue was dried by &zeotropic distillation with
benzene which resulted in crystallization of the ﬁesired product as
the monohydrochloride, m.p. 181-183°. |
| Anal. Found: C, 62.45; H, 7.48; N, 15.16.
IR (KBr): 1135, 1350, 1440, 1580, 1670, 1720, 2220, 2460,
and 2950 cat.

H NMR (DMSO-d 1.50 (15 m); 2.62 (4, s); 3.50 (9, m);

| 6
4,16 (2, m); 7.02 (1, dd, 7.8 Hz, 4.9 Hz); 8.14 (1, dd, 7.8 Hz,

1.9 Hz); 8.45 (1, dd, 4.9 Hz, 1.9 Hz); 11.70 (1, bs).

was caused to react mnth 1 46 of 2-chl or o- 3- cyano-

T pyri in the presEmié-6t RS i 4%3@;%%31'?% XPesythmi ne in 40 -~
m. gt hanol in a_pi-methy 1 PARS oY 26 8% d!ﬂéﬂ:ﬁﬁLﬁEEEEﬂﬁﬁe_z The crude™
product, - 3.58 g., was recovered as an oil mhlch was dissolved in 30 m. of
ethanol and treated with 2 nol ecul ar proportions of 10 ethanolic hydrogen
chloride. The solvent was renovef by dlstlllac tion, and the residue was
dried by azeotropic dlstlllatlo w th benze lted in

~crystallization of the oduct as Nonohydrocjpl ori de, mp. -
181-183. Anal . Found: X ‘_&nég;_ X IR (KBr):
1135, 1350, 1440, 1580 \ : Jerr]. HNW



0 [err] [err] [err] [err] A ture of

8- (I-bronD 4-butyl)-8-azaspiro[4.5] decane-7,9~ 5 dione prepared as -
descri bed in Proceture 3, 8.14 g. (O. 027?R§G@w33'énd 5.41 g. (0.054 nol es)
of 2-methyl pi perlazi ne was heated at reflux_in 40 nl. of toluene overnight.

The,—Hy product 2- net hyl pi peraz&'ﬁé’%@!ﬁbﬁf!ﬁd’%&%ﬁb@hy filtrati

oduct. was obt ai ned as
. p. _180 185C./ 15

drying and evaporatlon of theg
a resi-due weighing 9.76 g. It
0.01 mmHg; vyield, 6.22 g. Ay
di ssolved in 10 m . of ethand
treatment with sufficient ethanolic
di hydrochl oride salt. The solvent was-digtilled in vacgd, and the residue
was crystallized froma mxture of 1C m. of 20 ethanol and 35 m.. of
acet one yi el di ng .t he nonohydrochl oride which crystallized as the
hem hydrate; yield, 1.05 g., mp. 196-198C. Anal . Found:- C, 53.61; H,
8.37, N, 10.06; [err], A afxrdr® 6KB-X1-broha5i~tha¥E)-6L380spkdth, 51u6the-1735,
2700, and 2950 cm :

5 dione prepared as described in Procedure 3, 8.14 g. (0.027 moles),

yagogen chloride\to provide the

(:ﬁJ/ and 5.41 g. (0.054 moles) of 2-methylpiperazine was heated at reflux

| in 40 ml., of toluene overnight. The by-product 2—me£hy1piperazine
hydrobromide.wés removed by filtration and the solvent was distilled
from the filtrate in m. The residue was dissolved in chloroform

10 and extracted with 100 nl. of 1.5N aéueous Hydrochloric acid. The

product was recovered from the aqueous extract by neutralization with
sodium hydroxide and extraction into chlorofprm. After drying and
evaporation of the chloroform, the crude product.was obtained as a
residue weighing 9.76 g. It was distilled im vacuo, b.ﬁ. 180-185°C./

| 15 0.01 mmHg; yield, 6.22 g. A portion of this material weighing 1.5 g.
was dissolved in 10 ml. of eth;nol and converted to the hydrochloride
salt By treatment with sﬁfficient ethanolic hydrogen chloride'to
provide the dihydrochloride salt. The solvent was distilled in
vacuo, and the residue was crystallizéd from a mixture of 1C ml. of

20 ethanol and 35 ml. of acetone yielding the monohydrochloride which

crystallized as the hemihydrate; yield, 1.05 g., m.p. 196-198°C.



HNHR [err] 1.5 (15, m; 2.80 (4, s); 3.85 (11, m; 5 10.60 (3, bs).
[err] NHR [err]: 15.14 q, 20.41t, 23.61t, 24.56 t, 36.78 t, 37.73, 39.04,
39.30, 43.78 t, 46.90 d, 47.90t, 52.15t, 55.10 t, 172.10 S. PROCCEDURE 7 ¢

10 . 2-[4-[4-(7,9-Di oxo0- 8-azaspi ro[ 4. 5] decan-8-yl) -

but yl ] et hyl - 1- pi perazi nyl ] pyrllél’i ng-3-carbonitrile O [err] The product—,
of Prq p 6 is allowed to react wth 2-chloro- 3-cyanopyridi ne as -
descriped ¥n Procedures 2 and 5 to yield this substance. - 17 -

CLAI MS: A conpound sel ected fromthe group consisti ng of those

havi ng the formila 5 [e

[ er

0 and thg phar nacéﬂi&‘ca%i‘%“daccﬁptsgb% dbi 8- %?ddptl%]uéalﬁzé’]'t feteof wher ein
15 2.
keiékpgﬂnd[giiﬁrd?%e<@59 S S e ﬂé&’féﬂg’ﬁ» 575, 3764120

5

10

2950 cm .

H NMR (DMSO-d.): 1.51 (15, m); 2.80 (4, s); 3.85 (11, m);

6
10.60 (3, bs);

L3¢ w® (DMs0-d.): 15.16 q, 20.41 ¢, 23.61 €, 24.56 ¢,

36.78 t, 37.73, 39.04, 39,30, 43.78 t, 46.90 d, 47.90 t, 52.15 t, -
55.10 t, 172.10 s. - - | e
PROCEDURE 7 | |

2-[4~[4~(7,9-Dioxo-8-azaspiro(4.5]decan~8-yl)~
butyl}-Z-methyl-lfpiperazinyllpyridine-3-carbonitrile

The product of Procedure 6 is allowed to react with 2-chlore- ~
'3-cyanopyridiﬁe as described in Procedures 2 and 5 to yield this

substance.




di oxo- 8- azaspi-ro-[ 4. 5] decan-8-yl)butyl]-I-piperazinyl]pyridine-3-
carbonltrlle or a pharnmaceutically acceptable acid addition salt thereof.
20°%3. A conpound according to Caiml which is 2-[4-[4-
di oxo- 8- azaspi ro-[ 4. 5] decan- 8-yl ) butyl ] - 3-net hyl -1 - pi per azi
pyrifi ne-3-carbonitrile or a pharmaceutically acceptabl e acfd
t hersof. 25 4. A conpound accordimg 1b € aim 1 which
di oxo- 8-azaspiro- (4. Sj decan-8-yl)buty]] 2-nethyl -1-pi perazi nyl ]
pyridine-3-carbonitrile or a pharmaceutically acceptable acid addition salt
thereof. 30 S. . CLAIMS gonpound ‘as described in Claim1, substantially as
her ei nbefore specifically descrlbed in each of ‘the procedures 2, 5 and 7.

- 18 - 6. process for patrin a co gund of the fornula CN O
[err] [err] *+[err] 20O SCHEC 818TPUR OBSising afcithose
addi tion salts tlavéng thehformuba R1 and R are |ndependently of each other a -
hydr ogen 5
: 0

B \Y
- 10 4\0 R
LT . rR2
\f/ o

and the pharmaceutically acceptable acid addition salts thereof
wherein R and R® are each hydrogen or methyl, and R° is cyano.

15 :

2. A compound according to Claim 1 which is 2-L4-{4-(7,9-

- dioxo-s-azaspiro-[4.SJdecan-s-yl)butyl]-l-piperazinyl]pyridine-S-
carbonitrile or a pharmaceutically acceptable acid addition salt
thereof.

20 o :

3. A compound according to Claim 1 which is 2-{4-(4-(7,9-

dioxo-8-azaspiro—[4.5]decanr8-y1)buty1]-3-methy1-l-piperazinyi]

Ly ~ pyridine-3-carbonitrile or a pharmaceutically acceptable acid

. addition salt thereof.
25 ' _

4. A compound according to Claim 1 which is 2-[4-[4-(7,9-

dioxo-8-azaspiro- (4. 5)decan-8-yl) butyll2-methyl-1-piperazinyll

pyr1d1ne-3-carbon1tr11e or a pharmaceutically acceptable acid
addition salt thereof. '

30

5. - A compound as described in Claim 1, substantially as
" hereinbefore spec1f1ca11y described in each of the procedures
2, 5and 7.

AN L



or net hyl group, which conprises cont abti'ng a conpound of the formula 15 0
[err]. ; [err] 20 with a 2-hal o-3-cyanopyri di ne at

el evat ef Aperature and, if 25 desiredform ng an acid addition salt of s
the res co_rrpound. 7. A process for maeking a conmpound as defi ned
in dai bstantially as hereinbefore specifically described in-the
procedure 7 5 and 7. 30 8. A eomgound according to Caim1l when -
produced by a process as clained in either of Clainms 6 or 7. 9. A

pharmaceutical conposition in dosage unit form suitable 35 for systemc
adm ni strati ol.to a nArprecess foosprepaning si agnpeund oflhe Hommukaceut i cal
carrier and an anount of a conpound clainmed in Claiml to provide an
effective daily dose of . fromO0.01 to 40 ng/ kg. of body wei ght of said host.

5 10. A pharmaceutical conposition according to Caim9,
substantially as herei nbefore speci&i cally descrted. 11. . A conpound
according to Claim1l, substantiall#” as herei nbef or & NLically described

in each ob the procedur
her ei nbef ore specifi cal

use as -

a

- N
4 :" : Xy
R Rr%

10 X
and the pharmaceutically at_:ceptable acid addition salts thereof, \\'V
wherein R]-' and R2 are independently of each other a hydrogen
or methyl group, which comprises contacting a compound of the
formula : '

15

20 .

with a 2-halo-3-cyanopyridine at elév_ated temperature and, if
25  desired, forming an acid addition salt of the resulting compound.

7. A process for making a compound as defined in Claim 1,
substantially as hereinbefor specifically described in the procedures
2, 5and 7.

30 | . .
8. A compound -according' to Claim 1 when 'produced by a
process as claimed in either of Claims 6 or 7.

9. A pharmaceutical composition in dosage unit form suitable
35 for systemic administration to a mammalian host comprising a

AR



~

descri bed.' 12. A conpound as defined in Caim1 for use in a nethod of
t herapeutic treatnent of the human or ani mal body. 15 13. A~eqQnpound
acécording to daim 12 for use as a tranquiliser. 14. A [

i nA&psychotic mammal by adm nistering 20 to said manmal

neueol eptically effective dose of fromO0.01 to 40 ng/kg. of
said mammal of said compound by an oral Oor parenteral route. 15. A
conpound accordi ng to CGaim1l for use in a nethod for 25 t he palliative
treat nent of neuro t ons r om t

conpri ses adni nllgta Qém%bﬁaf g’&lﬁn&a‘i’f ‘F)"fl’é’B{"?\Fg mlﬁf sai d

conmpound to a ne(iltaombtpaprmdetap eﬁﬁeataaé dailpaloset ef dfirom @uO2.toTHO t ext of |

t he specificati S % ot ocopyi ng the applicatien
ori gi nal typesc&l&plti@ otfes }t&gpﬁe% Pel\}v&g;crrendrrens which are difficult to
r ead. "The ori gi nal typescrl pt containing the anmendnents may be

i nspect ed onst hegpr e s@spl@frmhbGutRab B ompddits6n according to Claim 9,
substantially as hereinbefore specifically described.

11. A compound according to Claim 1, substantially as

hereinbefore specifically described in each of the procedures
. 4 10 2, 5 and 7 for a therapeutic use as hereinbefore specifically
- | described.

12, A compound as defined in Claim 1 for use in a method of
therapeutic treatment of the human or animal body.
15 _ _
13. A compound according to Claim12 for use as a tranquiliser.

14. A compound according to Claim 1 for use in a method of
eliciting a tranquiliser effect in a psychotic mammal by administering
20 to said mammal a non-toxic neuroleptically effective dose of from
0.01 to 40 mg/kg. of body weight of said mammal of said compound
_ by an oral or a parenteral route.
_ - 1S5. A compound according to Claim 1 for use in a method for
25 the palliative treatment of neurosis in which anxiety symptoms
- N . are prominent which comprises administering a non-toxic anxiolytically
o effective dose of said compound to a neurotic patient by the oral
or parenteral route.
The text of the specification has been reproduced by photocepying t:o“:.pplica?:: oﬁ.g.:.ll

typesoript. It may contain a few sasniments which ave difficult to
typescript somntaining thue amendments msy be inspected cn the premises of the Patent Office
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