2@98602 - Arycycl obutyl al kyl'am ne Conpounds useful as Therapeutic Agents
- This invention relates to conpounds having useful therapeutic activity
- particularly but not exclusively as anti.depressants, to pharnaceutlcal
conposi tions con- taining such conpounds.and to processes for th Qﬁ“
ti omeof such conpounds The present invention prOV|des conpounds of ornu a
I [epr] 6 in which n=:0or 1; in which, when n = QO [err] is a ght or
branched chain alkyl group containing 1 to 6 carbon atons, a cyc OCJ | kyl
group. containing 3 to 7 carbon atons, a cycloal kyl al kyl group in Ich the
cycl.oal kyl . group contains 3 to 6 carbon atons and the al kyl group contains
1 to 3 carbon atons, an alkenyl group or an al kynyl group containing 2 to 6
carbon atons or a group of fornula I . -2- in which [err] and [err],
whi ch may be the same or different, are H, halo or -an al koxy group
containing 1 to 3 carbon atons; in which, when n = 1,[err] is Hor an alkyl
group containing 1 to 3 carbon atons; in which R is Hor an alkyl group
~containing 1 to 3 carbon atons; in whi ch [err] and [err] which may be the
sanme or different, are- H a stralght or branched chain al kyl group
containing 1 to 4 carbon atonms, an al kenyl group having 3 to 6 carbon
~atons, an al kynyl group having 3 to & awbon atoms, a cycl.oal kyl 10 group

in which the ring contains 3 to 7 carbon atoms, a '

W " 4-Arycyclobutylalkylamine Compounds
S ' useful as Therapeutic Agents
This invention relates to compounds having_useful
therapeutic activity particularly but not exclusively
as antidepréSsants; to pharmaceutical compositions con-
taining such compéunds and to'prbcesses for the prepara-
tion of such compounds. |

The present invention provides compounds of formula I

-CRlRZ(CR7R8JnNR3RA

U Re
in which n = 0 or 1;
in which, when n = 0, Ry is a straight or branched
chain alkyl group containing 1 to 6 carbon atoms, a cyclo-
alkyl'group'containing 3 to 7 carbon atoms, a cycloalkylalkyl
group in which the cycloalkyl group contalns 3 to 6 carbon
atoms and the alkyl group contains 1 to 3 carbonﬂggdié: an
alkenyl group or an alkynyl group containing 2 to 6 carbon
‘atoms or a group of formula II

Rio0

Rl ' II



group of fornula [err] where [err] is Hor [err] and R4 tegether with the
nitrogen atomto which they are attached forman optionally substituted

het er

heter§§g}ons 15 in addition to the=nPt&ogen atom in which R and R6, which
may be the sane or different, are H, halo, trifluoronmethyl, an alkyl group.

cont ai ni ng ih whihr &beandt whlahkm&y be amkybHMa)qp(dﬂffﬂwéﬁiniaﬁede

oy ° | 20 t
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1 to 4 carbon atons or t e substi-Lltuent’s of nzene rrng

t oget her V\nltFFOtrﬁeQWQ?ar%Wﬁicns to which they are attached may forma
furtherSbenzene rin 25 and in which err] and [err] which may_be the sane
or differedtt ddaoh zaiflsafﬁk%' gaoaskyensapwpngopttadr@%r%otpaimrb@nd
their phar gRegid; cal ly acceptable salts. 30 In the fornul ae incl uded
in this speC|f|cat|on the symbol represents a 1, 1-di substituted

fc_ycl o:out ?nqgl]r eumldﬁ H emdfa ?F\Féﬂu.ch m&yd@@dt[h%r rs]anlfélft{ze&hm:ﬁeﬁﬁeﬂtpuﬂr@f

ormula [e n_t re red £o nds 0 mul a ich. n
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group in which the ring contains 3 to 7 carbon atoms, a
group of formula RllCO where Rll is H or R3 and R, together
with the nitrogen atom to which they are attached form an

optionally substituted heterocycllc ring having 5 or 6

atoms in the ring which may contain further hetero atoms
15 in addition to the nitrogen atom;
in which R5 and RG’ which may be the same or dlfferen . are

H, halo, trifluoromethyl, an alkyl group containing 1 +o 3
carbon atoms, an alkoxy or alkylthio group containing 1 to 3
carbon atoms, phenyL or R5 and ‘R6’ together with the carbon
20 atoms to which they are attached, form a second benzene ring
which ‘may be substituted by one or more halo groups, an alkyl

tuents of the second benzene ring together with the two
carbon atcms to whlch they are attacheﬂ may form a further

_ benzene rin,
25 g;

and in whlch Re and'R8 which may be the same or different
are H or an alkyl group containing 1l to 3 carbon atoms;
~and their pharmaceutically acceptable‘salte.
30" In the formulae included in this speclfication the
symbol
repreéents a l,l—disubstituted cyclobutane group of formula
35 l
Hym H2

“
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lic ring having 5 or 6 atons«in the ring which may contain further —

or alkoxy graoup containing 1 to 4 carbon atoms or the qubsti—;wj '



¥0 which R and/or [err] are H, fluoro or nmethoxy and in which Ris H or
“met hyl . Exanples of particularly preferred conpounds. of forrmula |I are -
Fhose in which when n =0 and R2 is H [err] is nethyl, ethyl, propyl

i‘'sopropyl, butyl, wsec-butyl, i sobuLylk cycl opropyl, cyclobutyl, cyclop%ﬁ@%i)
cyclohexyl cyclo- 15 heptyl cycl opropyl net hyl , cyclobutylnethyl

Q{opentyl dred hyeR E%CGR?RéQINR Ry| repreisenys dlgﬁdupgngﬁﬁﬂfmuu@onpounds

ormula | in which [grr or nethyl, and R is H In
partlcularly preferred conpoundR of | a Iﬁﬂdgyhlch n=1Dboth R and R
are H- 20 In preferred co ou d R3 and/or R4 are
hydr ogen, nethyl, ethyl or for mh n ] and [err] to- gether with
the nitrogen atomto which the ar tt ched f n1[err] het er ocyclic ring,
t he preferged conmpounds of fornuEa I tain a h erocyclicgroup contai ni ng
one nltroéin atom and 4 or 5 carbon atons (e rrolldlnyl pi peridi no)

whi ch 25 i's optiontt| fhepsefenred spmprsngs éo@rrmaﬂa (*. nwhichns0, Ry

groups (e.g. pyd r&'éé’i‘@.*{égh’éuéﬁt b&aheaeeych\&qmwl %M)co:@talnlng 1 to &
heterocycllcgroup contalnln cong nitrogen atomwhich is op %lona %
o ne

al kyl ated (e.QAT ﬂeﬁ?m-ppp 8 PRYLSY Lo BrOUR GO LRSI Fhcl UeRREC
A O e A DR
methyl . ot hyl SSREEFBS g1 o1 R BREPEP: BFoMSmIdu MBS St &t F th or
Rﬁhe/ar?a H, fI udibch oand/bro aoeo H,t rflfuam:r autetmglthomystaxyd imevhbey, R,
gttgghegrforﬁﬂg.é@%% ggﬁﬂﬁzene rﬁh gﬁ%?c 4%%#$#§£%%§%%€§§ ? ﬁgougaa.
hal o. A fioftformupacl prefdhose a@npmmwmn forRilend Rs :cépHesamt éé
by fornula||$e£ﬁ9ﬂ ethyl; propyl, isopropyl, butyl, sec-butyl, isobutyl
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cyclo-
15 heptyl, cyclopropylmethyl, cyclobutylmethyl, cyclopentyl-
methyl, cyclohexylmethyl or phenyl.
In the preferred compounds of formula I in which n = 1,
Rl is H or methyl, and R2 is H., In particularly preferred
compounds of formula I in which n = 1 both Rl and R, are H.
In preferred compounds of formula I, R3 and/or Rh are
hydrogen, methyl, ethyl or formyllcr, when R3 and R, to-
gether with the nitrogen atom to which they are attached
form = heterocyclic ring, the preferred compounds of fermula
I contain a heterocyclicgroup contsining one nitrogen atom
and 4 or 5 carbon atoms (e.g.pyrrolidinyl, piperidino) which
25 is optlonally substituted by one or more alkyl (e g. methyl)
groups (e.g.pyrrolidinyl substituted by two methyl groups),
a heterocyclicgroup contalnlng a second nitrogen atom which
is optionally alkylated {(e.g. 4-methylpiperazinyl)or a
heterocyclic group including one or more double bonds (e.g.

20

30 1,2,3, 6-tetrahydropyridyl). - In particularly preferred.
compounds of formula I R3 and/or R4 are H, methyl, ethyl
and formyl.

In preferred compounds of formula I Ry and/or Rg are H,
fluoro, chloro, bromo, iodo, trifluoromethyl, methyl, methoyy,_

phenyl or R. and R together with the carbon atom to which
35 they are at%ached form a second benzene ring which may.
optionally be substituted by halo.



5 111 R6 in which Jerr] and [err] are as
defrned above I n preferred com pounds of fornmula Il [err] and [err]
may be the same or different, are H, fluoro, chloro, brono, iodo,
oro- 10 nethyl, methyl, rre’r"h&xy, -phenyl or in which [err] and [err]
gether with the carbon atons to which they are attached forma second
benzene ring itirstygrpap ool pyelferselds iddmpathdy aht@FmaDE 0pp; gl NS

. parti eul C formula I'll [err] -and/or [err] are H,
fluoro, ??p\é e%é&e%()]?&&#?%oFg t hyl, rrethyl phenyl or [err] and [err]
to- gether with the carbon atons to mhlch t are attached forma second
Ia|

tr
t o-

benzene ring which nay optional l.y bSR chloro group. -A
second group of preferred / unds of for 0 represented by
formiPa IV [err] IV 3p i i day_be H, fluoro chl oro, bromo, i odo,
trifluoro- nethyl, rmnﬁnﬂ r pHenyI and in which ¥Iis fluoro or
methyl. In particularl punds of fornula IVR is Hor
chloro. In preferred c unds of formula |I' in which n- 1, [err] is H,

net hyl Oineﬁhibha @i ]R%g;é" é‘é‘ddézzzﬁé&t Esu(lg%rry Igrd ? ;thré %%cgngounds

of formul a. | H or _et err] 1s

exi st aspg‘éllq‘fl§ Wst gel é§hem@6’ 23] t@(:ﬁﬁn@sonf such
salts: 35d.tméndntr;ydr@cm Orﬁl(iﬁ‘ﬁro nvée%ﬁéz B8R e&,ocfa”@}fﬁl udHgEr ates,
tartrate§%¥ﬁ ;crgg%geland i%oxy phen g£c12a1¥8 ?f%ts su as afpartrc
and gOut ei ’ y which Rg and Ry to
gether with the carbon atoms to which they are attached
form a second benzene ring. which nay
optionally be substituted by a chloro group. In particular ly
preferred compounds of formula I1I Rq and/or R6 are H, fluoro,
15 chloro, 1odo,_tr1fluoromethyl methyl phenyi.o; R5 and Rg to-
gether with the carbon atoms to which they are attached
form a second. benzene ring which may )
optionally be substituted by a chloro group. -~ -
_ A second group of preferred compounds of formula I is.
20 represented by formula IV f -

Re o |
\ CR1R5(CR/Rg), NRSR, o 3

Iv

25 . _
in which RE may be H, flucro, chloro;fbromq, iodo, trifluoro-
nethyl, methyl methoxy or phenyl and in which‘Rs is fluoro or
methyl. In, particularlygpreferred compounds of formula IV Rs

H or chloro.

30 ~ In pref-rred compounds of formula I iﬁTWHich'p'= 1,
is'H, methyl or ethyl and Rg Is H and in particularly pre-
- ferred compounds of formula I R7 is H or ethyl and R is H.

Compounds of formula I may exzst as salts with
pharmaceutlcally acceptable acids. Examples of such salts
35 include hydrochlorldes, maleates, acetates, citrates,
fumarates, tartrates, succinates and salts with aCldlC amino
acids such as aspartic and glutamic acids. )




Cbnpounds of formula I which contain one or nore asynnetrlc carbon atons
can exist in different optically active forms. Wwen R and R are -
dizfferent or [err] and [err] are different, the conpounds of for ay
contain a chiral 5 centre. Such conp gnds exist in two enantio 4 forns
and the present invention includes bothZenantioneric forms and ni es

t hexeof. Wen both [err] and [err] are different and [err] and [err]| are
different, the confemmuuyds fof nfdemulaoit whichwsotltiadial orentoresncaral t he

conmpounds exi ' h
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nventi o nd t ese ar nown p armaceuti ca ornB or suc

adm ni stration, foerf‘é‘%&ﬂ@biﬁ\trént aﬁsaisé ingige ?ﬁla%‘&fé‘%%{?"ﬂa iy

suspensi ons. The excl prents used Int Ere parati on O hese conmpounds are

the exci pi ent SORROFE iPQﬁm??#ﬁﬁ*ﬁéﬂEt% herapepigradd yn@f fne ks Ay

m xing the aclgfvey Wﬂiﬁiﬁiﬂ%f hf sPmi DET I dbéé%ﬁbﬁw&&ha% %z&hﬁﬂ dff
in the presence of dl%. tegrathg agents for exanple mize starch,
Iubrlcatl%g ceptable diluent o rrier. _
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In therapeutic use, the active compound may be adminis-
tered orally, rectally, parenterally or topically, preferably
- orally. Thus the therapeutic compositions of the present
invention may take the form of any of the known pharmaceutical
compositions for oral, rectal parenteral or topical admini-
straticn. Pharmaceutically acceptable carriers suitable for
use in such compositions are well known in the art of pharmacy.
The compositions of the invention . may contain 0.1-90%
by weight of active compound. The compositions of the
invention are generally prepared in unit dosage form.

20

25 Compositions for oral administration are the preferred
compositions of the invention and these are the known
pharmaceutical forms for such administration, for example
tablets, capsules, syrups and aqueous or oiiy suspensions.
The excipients used in the preparation of these compounds
are the excipients known in the pharmacistsf art. Tablets
may be prepared by mixing the active compound with an inert
diluent such as calcium phosphate in the presence of disin-
tegrating agents, for example maize starch, and lubricating

agents, for example magnesium stearate, and ‘tableting the

30

35



agents,

ski |}
t he (RS
ent

acetate
capsul es,

for exanple magnesi um stearate, and tableting_ the 35 -6- nmixture™
by known nethods. The tablets may be fornulated in a manner known to those
in the art so as to give a sustained rel ease of the conpounds of a~
ent invention. Such tablets may, if desired, be provided with

5 coatings by known nethod§5'+or exanpl e by the use of cellul ose
phthal ate, Simlarly,. caBsu for exanple hard or soft gelatlnha,
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in the presence of a non-toxic suspendlng agent such as
sodium carboxymethylcellulose, and 01ly suspensions con-
taining a compound of the present invention in a suitable
vegetable oil, for example arachis oil.

'Compositions of the invention suitable for rectal
administration are the known pharmaceutical forms for
such administration, for example suppositories with cocoa
butter or polyethylene glycol bases.

Compositions of the invention suitable for parenteral
administration are the known pharmaceutical forms for such
administration, for example sterileAsuspensions in aqueous
and oily media or sterile solutions in a suitable solvent.

Compoeitions_for'topical administration may comprise
a matrix in which the pharmacologically active compounds
of the present invention are dispersed so that the compoun

ds

are held in contact with the skin in order to administer the
compounds transdermally. Alternatively the active compounds

may be dispersed in a pharmaceutically acceptable cream or
ointment base.

In some formulations it may be beneficial to use the
compounds of the present invention in the form of partlcle

S

of very small size, for example as obtalned by fluid energy

milling.

Ry
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cdonmpounds transdermal ly. Alternatively the active conpounds 30 nay be
~dispersed in a pharnmaceutically acceptable creamor ointnent base. In sope=<,
formul ations it may be beneficial to use the conpounds of the present @
i nvention in the form of particles of Kery smal | size, for exanple as

obta| ned by fluid energy 35 mlli ng. -7- In the conpositions of the
pr?@ent i nvention the active conpound may, if desired, be associated with

ot her conpatibl e pHarHaeoregpesityonst ofe thegrpemsan% invanpien mee udc thve
conposi tions %&hﬂd% tf.‘?.raes@%h' cplel ¥ ifadtae v?’i”t‘}i‘ lﬁ% ™ (ﬁ%’gﬁfa

of formula | be use ireat dep fession i n nmammal s |nc
beings. In Slﬂg?q‘%%@%%&%cﬁ% Yaﬁ‘ﬁﬁﬁrf’eoﬂ-ngﬁ'@dé&%nd of formula I

adm'nistered per is, in the ra 1 to 1Q ng preferably 5 to 500 ng.
gonpoundg'% PBRTIRG Wb S FORPRS L OO SR LG s BB B3~

reductlve ewnphutiwaxiykefﬁeeeloé bapimitao¥ @rthqkﬂhﬁﬁeﬁfcrofﬁhﬂaﬁxﬂaﬁ%yfbe

formula VT R err] for examl e wi rmam de an

formic acid &SM|W?BrdeHE?§SéLI %‘rﬁ‘laﬁ‘méé ciﬂé“&:g?‘!'ﬁ?ﬁfh dRebres.-

L %IRa_ I :Aﬂ mnjs;hblﬁmtréaﬁ:&.l anﬁh[eealmburﬁ :dibrtrw tdamfpmnmndi@sf@gmdm nol a
in [ is.an r.cycl oa n aci

am nes of foﬁfﬁ?ﬁlf%}?ﬁ' éﬁi gﬁy[ é?r ]1n @é a% 5%3/61 q? g'sﬁch m%l P%ﬁ‘%?&)y

and formc acd dto GoPamgds of fornmula | in which R4 is CHO may be pr epar ed

by the fornylation of conpounds of Formula | in which [err] is ' .
Compounds of formula I in which Rh is CHO may be prepared

'\/l
10 by the reductive amidation of ketones of formula V or of
ketones or aldehydes of formula VI
R5 \ COR,
15 | s - v
. for example with formamide and formic acid or ammonium for-

mate and formic acid to give compounds of formula I in which
R, is CHO and Ry is H or with formamides of formula HCONHRj
_ in which RE is ar}.alkyl or cycloalkyl group and formic acid
25 or amines of formula R3NH2 in which R3 is an alkyl or cyclo-
alkyl grcup and foz'mic acid. o

- . e aw ——

Compou.nds of formula I in whlch Rl; is CHO may be pr'enared.
by the formylation of compounds of Formula I in which Rz+ is
30 H for example by reaction with methyl formate.

Compqunds of formula I in which R3 is other than H and
R4 is CHO may be prepared by reacting compounds of formula I
in which R3 is H and Rb, is CHO wrth a compound of formula R3X
_ where X is a leaving group such as a halo group in the presence
35 of a base.



30 H for exanple by reaction with nethyl formate. Conpounds of fornula | in
which Ris other than Hand 3 R4 is CHO may be prepared by reacting _
conpounds of formula 'l in which [err] is Hand R4 is CHOw th a conpound of -~
formA&IR X 3 _ -8 - _ 3 where X is
a | eawing group such as a halo group in the presence 35 of a base. -8- .

Eorrpo‘undsfof f oCompoundso Defqumyla eI iyt be pedgaried byt iremitive x—f

etones o .a.V. Qr ; ' : | a V. | es of.
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compounds of formula VI.n HExanples r¢fasditable redachiviey amacttion of the

ket one or g}gggggg Wighd), %W%S@H for exanpl e ammoni um acetate and a
a | no

reducin ent such as s um cyanobor ohydri de, b) for conpounds of

formul &1 |} h&h Pjo%. RO - ark dnl S Y I ion the -
ket one or éai d\é\??g.ecvvl th_an é;)rg%g%ﬁ‘gjéér?n%l-%h[-g?%fﬁaﬁé §H£§&%§§é ég’en@ such
as sodi um EgansBeromfdiing katangiiem abdehydei Wé the prf smmesdpsurasl bifor
formula éﬁag?mah aRRicitin [Riddat@rah®r 4] rbQuBYHEOUSRNY L had Bfvid

and [err] to her with the nitrogen 15 atomforma heterocyclic ring, by
reaction ofYBREPREPEHNETEASH dehyde with an amine of fornula HNR3R4 and
~either form.c acid or a reducing agent such as sodi um cyanoborohydri de, d)
for conpouRds &PT sampands rofinfermuia &r ipowhich Ry, dral #dkyk co® or an

i ¢ ogg- meﬁgﬁ'ﬁ% ]g‘gff@&gﬁ ‘??hg?aﬁggga‘?%? the Eﬁ*‘”gé%t on at

el evated t& & & $ Antpe of Rormuda 838%13}%1 & FrRdwping dehyde

and an ani ageaft fsuchl=s HGBRM cyanqborohydride or sodium borohydride,
¢) for compounds of formula I in which neither Ry nor R,

.‘ is hyd-_rogen or in which R3 and Raltogether with the nitrogen
atom form a heterocyclic ring, by reaction of the ketone or
aldehyde with an amine of formula I-INRBRL+ an_d_- either formic
acid or a reducing agent such as sodium cyancborohydride,
d) for compounds of formula I in which one or both of R
and R4 are Hor analkyl or acycloalkyl group or in which R
and R4 together with the nitrogen atom form a heterocyclic

ring, by _catalytic hydrogenation at elevated temperature
and pressure cf a mixture of the ketone or aldehyde and an

.. -ami_ne of formula:.-HNRBRh. : "

15

3
20

Compounds of formula I in which R; and R, arée both alkyl
. groups may be prepared by reacting a ketone of formula V or
25 a ketone or aldehyde of formula VI with a dialkyl formamide
of formula HCONR3R4 for example in the presence of formic
acid. ' ' o '
. Compounds of formula I may be prepared by the reduction

of compounds of formula VII
30

VII

35



CBrrpounds of formula I in which [err] and [err] are both al kyl groups may
be prepared by reacting a ketone of formula V or 25 a ketone or al dehyde
ot fornula VI with a dialkyl formanmi de of fornula HCONR R4 for exanp \ln
the presence of formc acid. Conpourds) of fornmula |I nmay be prepared ‘'t he
reduction of conpounds of forrmula VII 30 [err] 9inwhicha Zis a

gr dup of forimlwhiehr] or an ester or ether thereof to give conpounds of
formula | in WhICh n=04and R, R and R are H b) Zis a group of
formul a - [ea ] %V\ﬁéré group of omeulshaCR HNQH CH@r tawi estepnpouatbeof
forrrulal [ n d r ) roup Qf rmul a
: HOREAL "6 85?&8?‘“2’5%% il ?‘Sﬁzﬂg#lnafng B g s an
organone al Iﬁlgs B géﬁfl Ry are Hive conpounds of formula | in which n = O
and [err and R4 are H d) Zis a group of fornula - [err] to give
compounds ofP}oréul8 & BROWRI 6F Formuland [y NFend herg IJajelﬁ otherzthgnaH
group of forg@CHO) tgilveobompodeldd oFf fhrmetder itri‘e&l?féhtﬁ gi geaR@NRQuUNds
of formula | in |chn:1and[err] and [err] are H f) Z is a group of
formul a -[ erd4vigr8rR3tlis other than H or CHO to give conpounds of
formula | in =120 a rr] and rrl., are, H IS a roup_ of
fornul a - [e‘?y\/n El?'nsvxfn 8RhOVP, 8% gg’é‘ﬁ’ﬁ‘b‘ rréRal bi;,yont a*rhl‘#g}'%;ét?ea‘é' PyBgS @
from an orgmtahetahtan‘.nﬂ.aggmnuetuy gierd vaairom sarofof gamathatdll hcwheagent
10 ‘o give compounds of formula I in which n = O and R2, R3 and

.'\‘/!
Rl+ are H;
d) Z is a group of formula - CRyR5CN to give compounds of
formula I in whichn =1 and R3, Rl+’ R7 and R8 are H;
e) Z is a group of formula - CRl 2CP\?_NOh or an ester or
15 . . .
ether thereof to give compounds of formula I in which n =1
s and R3, R4 and R8 are H;
f) Z is a group of formula - CRlR sCR-=NR5 (Where Ry is other then
H or CHO) to give compounds of formula I in which n = 1
20 and R4 and Ra are H; _
| g) Z is a group of formula - CR,R4CR, = =NY' in which Y
. represents a metal-containing moiety derived from an organo-
'L"/’ » .

metallic reagent to give compounds »f formula I in which
'n =1 and R3, R, and Rs are H;

25 h) 2Z is a group of formula - CRlRZCONR3R£+ to give compoundo
of formula I in which n = 1 and R, and Rg are H.

Suitable reducing agents for the above reactions include
sodium borohydride, sodium cyanoborohydride,” lithium aluminium

hydride or borane-dimethylsulphide complex.

30
In (c) and (g) above Y is preferably MgBr derived from

a Grignard reagent or Li derived from an organolithium
compound. -

35



n ==1 and [err] and [err] are H, 25 h) Zis a group.of formula - [err] to‘i

gi ve conpounds of formula | in which n =1 and [err] and [err] are H. .
Sui t reduci ng agents for the ab be_reactions i ncl ude sodi um i
bor of i de, sodi um cyanobor ohydri d&,~ |ithium al umi ni um hydri de

or boy #pe- di et [§dmpoyhdsieo ofpkanladd hm WhicaDh (9)o aRayeny iiﬁﬁref ar abl y.
MygBr deri fHL P é%%&&a E ga ent _or Li _derived from-an or% pre | UM e
conpound.zgg - %% oéndé ogrggpﬁﬁﬁ a#'%?WMﬁ%B?nﬁ:f@rna&aMplerapared
by the redCtiERRTSt ZRAGIYERFefarnudar Balgk whereand €2, Brosard ggagent
of fornulan[@mgandkithiumsc&hpoﬁndobflf@&mﬁﬂapﬂﬁﬂqﬂﬁffﬂl”ncow ound of

0

formul a Rfbirmiitdh v nes of formula VIIT [err] | owed byl %I?/gis to

gi ve scondary amni nes of fornula I. 10 In a simlar manner imnes of
formula | X may be conver §=HRBnes of formula | in whichn=1
' | X Conpounds of

formula | .in which [err] and may be prepared by the
usi ng

decar boxyl ati ve rearrangenep G
i odosobenzene-bi striflu0woacetatie or - Hof mann 20 react ¥dIIusi ng bromni ne
in al kaline solutionof am des of fornmula X or am des of forrmula XI 25 30

[err] to gioa ARy PydPoTyhas! tbgteClelonadrd " dnlnes’ 'EEPESHRELYT.

10 In a similar manner imines of formula IX may be converted to
secondary amines of formula I in which n =1 _ L

CRlRéCH=NR3
15 IX
~ Compounds of formula I in which R; and R, are H may be
prepared by the decarboxylative rearrangement, for example
using iodosobenzene-bistrifluorcacetate or by a Hofmann
20 reaction using bromine in alkaline solution, of .amides of
formula X ¢r amides of formula XI
. , . - ;;}
R5 _ \\ CRlRZCONH2 _
\
25
Rg
Ry CR,R.CR R.CONH,
PRy RLER-RGEONH,
30 '
XI
Rg

to give amines of formula I in which n = 0 and n=1
respectively. '
35
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t he decar boxyl ative rearrangenent of acyl azides in the Curtius ion.
- The acyl azides may be formed for exanple by reaction of acid ch es of
formula 5 XI| or acid chlorides of f la XIIl with sodiumazide [err] 15
Cbnpounds of formula | in which [errTO% d[err] are H may be prepared by a

Sehini dt t | | |
o far i RriBigts g ﬁ%‘%iz%.?%@?@ﬂééﬁxﬁ% 3od' K, are HHRYV!C
[err] Xv Conpeupder@red il the ercamb@ﬁy{-etr}rer seprrapgsaeyiepdr &¢v30 by

hydrol ysis o S I h [ ] Ie by
acid hydroly%?g i ouﬁgg é?h$%%%%lgé$c?%b§h c?ﬁé ahglCQg%qéQFm

prepared by fedged $9TofeXasple s Eﬁa¢E#Q%I@fIaphdmhh&hrmda&sGﬁrjonmula
exanpl e - gy |XIE'%@fﬂdﬁa'EHMB?B&Béd&fOfoPﬁufé Xi?@'%ﬁ%ﬂ'%P azide

(2- met hoxyet hoxy) al um ni um hydri de. - Conmpounds of orﬁ%ﬁa - 1'n which
one or both of [err] and R4 is other than H may be prepared from conpounds
of formula I in which one o both of R3 angRr €1hydrogen by net hods

whi ch are vveII;knomninthea‘ir f e copv lon of prim ary to
secondary or tertiary am nes or t co versron of secondary to tertiary
am nes. The follow ng are given :

35 Conpounds of fornula -+ in which R3 and R4 are H may be preEiziE by
e

- XII

w10 .
: CRlRZCR7R8COC1
XIIT
15 Compounds of formula I in whlch R3 and R, are H may
be prepared by a Schmidt reaction in which carboxylic
~ acidsof formula XIV or  carboxylic acidsof formula XV
react with hydrazoic acid ' ' .
R - .
20 . 5 -CRlRZCOOH
< i o Rg o _ XIv
R : '
25 5 . -\\ CR1R29R7R8COOH
R T | o XV

Compounds of formula I in which Rq is H may be prepared
30 by hydrolysis of compounds of formula I in wh:i.ch'R,+ is_CHO,
for example by acid hydrolysis.

Compounds of formula I in \«rhich.l:{,+ is methyl may be
prepared by reduction of compounds of formula I in which Rh
is CHO, for example by lithium aluminium hydride or by’

35 sodium bis (2-methoxyethoxy )aluminium hydride.
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exanpl es of suitable processes:- a) by al kylating<prinmary am nes of formula
| to give secondary amnes of.fornula | for exanple by a process which

i nclu
group

S

the pr

and formc ac

e steps of protectingJdhe@pimry amne with a 10 protecting

-

as trifluoroacetyl, alkylating with an al kyl halide and renoving

tiary

: f ting lgbmppuhds etarﬂm:m@a Hy diro| wisi sh d?ﬁaebarabbthab'tfna Plain@ary
am nes of for a X e th.an a de to give._t
am nes of Tér t*‘an%Effg %’T?’ﬁy IQ\M’ f%r%$y£¥%% ggﬂgou{; Sbﬁf gr

_secondary Em.newhmbhf oneu b lbot"mrofe

t &ranhyptkygehalbiyd metthogisv e

8% éfﬁc%”i E-':t' A, ofr I}é’rfﬁ'fr.i‘ohﬁ/ﬁtg rﬁEﬁj ?'ha[{:yde

gi ve tert y am nes of tormu rr

[

Ry ing

tert lary f | gn ] d r di r.ent

by regﬁ[xf@% %%lerrgrégy'am nes o for %:.E fépt‘ﬁl[lgoé%)ﬁ%?%g?gﬁyg&f %’glghd
acet i c C|%ll"Yo Qi secondanyaoy demdany dmimes or far viki‘ll%mmvesseohybf‘and
‘R4 is

and [err] e&mpheehswﬁ §Blft)abll§y BRORASIRS i secondary anmines of formula | in
which Ris E{Wlth formal dehyde and formc acid to give tertlary am nes of

formula | &

I, for 30 Qéé‘aﬁhﬁr?Yaﬁﬁﬁ@%' OF Adrmulet y| £é 81 &RbEpl andy rﬁdb%ﬁﬁstsh@hlc‘r‘

dride.to give

resulting for e r exa e with |jthi malumnlumh
secondarg Jaﬂ?ﬂag‘eﬁf %PSr AERS) r‘r’lp# RER(&F 1he | The PELRDFY AR gﬁ@ ’Wé-th &5

-13- h

reacti
15
20
25
30

35

byréd besyiagi g@o&gcwdm mﬁmﬂmmmmetya | alkglladiapphed tiY an
V\éilgyfe flgﬂi Or%tde re%ql' egd U d gprotect:.ng group for example

by hydrolysis;

'b) by alkylating primary amines of formula I, for example,
with an alkyl halide to give tertiary amines of formula I in
which R3 and Rh are the same;

V\hYcﬁlhxlﬁ§lﬁ*€t PRLiOArh\ARes | of | FerEvlaaly tanA¥€ of fornul a

c) by alkylat:.ng secondary amines of formula I for example,

with an alkyl halide to give tertiary amines of formula I
in which R3 and R4 may be different;

d) by reacting primary amines of formula I with scdium
borohydride and acetic acid to give secondary amJ.--_.s of
formula I in which R3 is ethyl and Rl+ is H;

e) by reacting primary amines of formula I with formalde-
hyde and formic acid to give tertiary amines of formula I
in which both R.. ‘and RL,. are methyl

£) by reacting secondary amines of formula I in which Ra
is H with formaldehyde and formic acid to give tertiary
- amines of formula I in which RL.. is methyl

g) by formylating primary amines of formula I, for
example by reaction with methyl formate, and reducing the

" resulting formamides, for example with lithium aluminium
hydride to give secondary amines of formula I in which R3
is methyl and R4 is H; -

v Emmy w ga—

“



tthe resulting formani des, for exanple with lithium alum nium hyg gevto
give tertiary amnes of fornula | in ich Ris nethyl. i) by i ng
primary amnes of formula I, for exanple by reaction with an ac | ori de

o:‘ kf Ior rru: ﬁ [e.r)r] by mmmngi%e%&nd@fyud émhﬁsr bfi mﬁ?rma frgr rﬂor:c s an

al kyl, al ken r nd, t educi n e resul ting_am des for

xqtr/rpl e Wt h%ﬁa&p I% Yfrﬁ%%ﬁyﬁﬁ-’%e cthy? %omag B‘ gb’ﬁ ani nes
ormul a | the whsﬂiﬂingsioﬁﬁﬁﬁidﬁmlF@orsekbmple hythcih&huu@.%@mmﬂhmqm

amnes of fo f e Ctrl acyl

chl ori de of rrrude ﬁ%bg%Eﬁgégggﬁﬁ% %ﬁlﬁ g?kfggnu gg[grgﬁ 3% [err]

is an al kyl, 1§|m@¢¢wior alkynyl group and reducing the 15 resultrng am des

for exanple th d o] i gry whi ch

[err] is ?er\r%) blyl rjiact |¢%1 DI Mar éidr]ngﬁ%% o? ¥§ﬁr¥§?’g ? vvr i r? %ﬁéldpg'e%yde

of fornula Rbycrrr@arcrtm mﬂnanmyb@mwdqofgfgmplan KO oor amt kynyl

group or a k fad orqwil N W, C nd é% |

the sane or %h?&ar‘eir?’ré ardepeiﬁer%3 aig i grl)%rp, %? h gBF(f;iunga ik

y gr au or
R14 and R15 ?é&@@ﬂ rg¥QQﬁh@%ﬁmﬁ?@H°#ﬁ€y thee Tepddiag @BRidas m

an al i c_écl ©ornes hlregdrigumglwﬁwsgiumﬂﬁmﬁl B9Arggeena nes fortoexarrpl e
W sodal Um cyanoporo rrde oy e no or
al kynyl . S RECONAATSD IS DO T FoTHELa LT oRBu I LA Ras 1ot T

i n -which [e@hh Rlsjkeﬂ{] and [err] respectively; 1) by reactrng
pfimary aoi nes of mnth a on- em nal | subst ted | k

| cﬁﬂrarnrng Zaér @x: lﬁi? %ﬁ@sc8¥bg rQPi %H§
substi t ut ent gs“wscm bt o @cé@l@wpf@a@aionpw&tnr ahl ncmomlotmde of

[orr] 1 oget nEPYRER FhaliGT bt G eh SRy ar e tila. (B 0t Srtr G

[err] togeth
cyclic ring &Tgaﬂsnan;amkyﬁﬂealkémm$ otrhelkyhgh glreup ndgewdatcdmg the

resulting amides for example with lithium aluminium hydride

15 to give tertiary amines in which RQ is CH2R12,
. ’

» " k) by reacting primary amines of formula I with an aldehyde
of formula R13CHO in which R13 may be an alkyl group, an
alkenyl or alkynyl group or a ketone of formula R ACOR15'

20 in which R.h and R15 which may be the same or different are
an alkyl group, alkenyl group, alkynyl gr oup or th and R-l5

_ together with carbon atom to which they are attached may

i * form an alicyclic ring and reducing the resulting imines or

enamines for example with sodium cyanohorohydride or, when

Ry, Ry, Or Ry are not alkenyl or alkynyl, by catalytic '
hydrogenation to give secondary amines of formula I in which

. 15 '
—CH- respectlvely,

25

R3 is R13CH2 and 314

1) by reacting primary amines of formula I- w1th a non-

geminally disubstituted alkane containing 2 or 3 carbon atoms
30 petween the carbon atoms carrying the substitutents which may

be for example halo prefefably bromo, or p-toluenesulphonyloxy

to give compounds of formula I in which R5 and R, together

with the nitrogen to which they are attached form a hetero-

cyclic ring containing no heteroatoms other than the nitrogen
35 atom.
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35 -14- The ketones of fornula V may be prepared by the hydrol ysis of

i mnes of formula XVI [err] in which Y represents a netal

derive om an organonetallic reagent. The imnes of formula XV
pr epar the reaction of said erddnesretal lic reagent with 10

formula Xl [erfk 15 Suitabl e organonetal lic reagents include

fogxudieer'e nay sbed pr@panedl byYtheMyX) and

The ket.ones of formul a

[err] 25

conpoun
Grignard reagentBeoketongs| @

I mnes of foriula XVIII

or ganol i t hyd&PPRPENG 2 9&1&@3?&#§S|ﬂd%fa Xvii)

may be prepared-by the 20

in which Y represents a netal -containing noiety derived from an

organonetal | i c reagent. The I mnes of fornula XVl

c re@
\ t abl|e

reactlgp of the said org 5 et
formul @ XIX 30 [err] 35 -

@Tyuyvmth cyano conpounds. of

e~organonetal l'ic reagents include

Gignard reagents of formula

X i's O,

organol i t hi um conpounds ﬁf

in which Y represents a metal-containing moiety derived from
an. organometallic reagent The imines of formula XVI may be
prepared by the reaction of said organometallic reagent w1th

‘cyano compoundao: formula XVII

10

(Y:Li)._

15

Br or

(Y = MgX) and
XVI-

XVII

Suitable organometallic reagents include Grignard reagents
of formula R,MgX where X is Cl, Br or I (Y =
-organollthlum compounds of formula R,Li (Y = Li).

MgX) and

The ketones of formula VI may be prevared by the

20 hydrolysis of imines of formula XVIII

CR, R,CR,=NY

25

with cyano compounds of formula XIX :

30

CRlRZCN

35

XVIIT

in which Y represents a metal—contaihing'moiety derived from
an organometallic reagent. The imines of formula XVIII may be .
prepared by the reaction of the said organometalllc reagents

- XIX

-containing noiety
may be
cyano

[

may be prepared by the

L;j



5 Ket ones of fornmula V nay be prepared by the reaction of carboxyllc
acid derivatives such as an amde or acid halide with an =
organonetal lic reagent for exanple by hhe reaction of an acid chloride\:Ld
formula XX [err] with a Gignard reég% t"of fornmula [err] where Xis O, Br

o 32 O SRS SR etk BetRoRe SRl el ot o

an organol i t furfaampy XfwheneaXRiki ClKeBGmGS‘ dT (fYor#nM@()\/lar[my be

prepared by driAciteiuRf e ?&ﬁ&é Sfa?bﬁpﬁig _ as an am de or
acird halide wth an organometallic reagent for exaHmp " 5 reaction of
an aci g chloride ofeddndylqeXorihiih ¢ %érgrre g reéﬁ{ Iﬁ(‘)n b r

where X i d, r ow t ajure
car boxylic aE?J m%ian%P%gﬂliémf %%18?§anonetalllcﬁuﬁﬁyﬁﬂ gy raiGemd B
an organol i t Rigid PN dyth f 2 Ntk ah@mékaiﬁlﬁe dﬁ 46¥*E&éhﬁiérbym'0h

[err] is aIkyI (e thyI and keton of, fo ich [err
%Ja %) giﬂé'lFl@a ﬁrdﬂ”]é &&;zoal Lane] (e.qg.

al kyl (e.g. W aPreddn§
di azo- nethane) with aldehydes of fornula XXII and VI respectively. 35
-16- [err] 10 Al dehydeg of formul a YodwaY be prepared by nethods wel |l
known in the art. The followfg a I ven jas exanpl es of suitable nethods: -
10 : : :
o _ — : : X
. RG

with a Grignard reagent of formula RlMgX where X is Cl, Br or

I at low temperatures or by the reaction of a carboxylic acid
of formula XXI

15 .
R COOH
/ .
| R =/ | XXI
20 with an organcmetallic reagent, for example an organolithium
'compound of formula RlLi
t;/ . Ketones of formula VI may be rrepared by the reaction

of carboxylic acid derivatives suck as an amide or acid
‘halide with an organometallic reagent for example by the
reaction of an acid chloride of formula XII with a
Grignard reagent of formula R7ng where X is C1, Br or I
at low temperatures or by the reaction of a carboxylic
acid of formula XIV with an organometallic reagent for
example an organolithium compound of formula R7Li.

25

30
Ketones of formula V in which Rl is alkyl (e.g. methyl)
and ketones of formula VI in which R7 is alkyl (e.g. methyl)
may be prepared by the reaction of a diazoalkane (e.g. diazo-
methane) with aldehydes of formula XXII and VI respectively.

35
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a) by reduction of cyano conpounds of forrmula XIX with for exanple
di -tert-butylalum nium hydride or di-isobutyl- alum nium hydride. b) by
t he - reducti on of carboxylic acid deri- vatives for exanple:- 20 =
i) byfnedguction of compounds of fornula VIl in which Z is CRIRZCONR3R4 and
R ang 'R/ are other than H for examdée by using lithium di et hoxy- o~
al um dride. ii) by reduction of am des forned by the reaction 25 s
of ethyleneimne with an acid chloride of fornula XiI for exanple using
Tithiumal um nium hydride as the reducing agent. iii) by the
reduction of acid chlorngfs of 30 cHo formula XII for exanple with
lithiumtri-tert- butoxy R ide. ¢c) by the oxidation of alcohols
(prepased by the reduction q¥ boxylic acids of fornmula XIV) with, for
exanpl e, chrom un tr|OX|de 9%, ex in dichloronethaqéﬁég under
anhydr ous conditions. 6 ds.of formula VII in whi is a
group of formula [err] or“[err] or ethers or esters thereof may be prepared
by the reaction of hydroxylamne or an ether or ester thereof with ketones
of formula V and ketones or al dehydes of formula VI respectively. Conpounds
of formula VI in which Zis a group of fornula [err] or [err] may be
prepared by the reaction of am nes of formula [err] wth ketones of 10
formula V and ketones or al dehydes of fornulaVl respectively. The
pr epargg i on of r]ﬁmaaﬁygg?n%ff iRy e T hdly BECBréphel 850HR tHod R 2 "
own in the art. The following are given as examples of

suitable methods:-

_ a) by reduction of cyano compounds of formula XIX with
15 for example di-tert-butylaluminium hydride or d1-1sobutyl-
alumlnlum hydride.

b) by the reduction of Carboxylic acid deri-
~ vatives for example:-

20 i) by reduction of compounds of formula VII in

' which Z is 031R200NR334 and R3 and R4 are other

than H for example by using lithium dlethoxy-
alumlnohydrlde. - . | ;;jx

ii) by reduction of amides formed by the reaction
25 | of ethyleneimine with an acid chloride of formula
XII for example using lithium aluminium hydride
as the reducing agent.

1ii) by the reduction of acid chlorides of -
30 formula XII for example with lithium tri-tert-
.butoxyaluminohydride.

¢). by the oxldatlon of alcohols (prepared by the reduction
of carboxyllc acids of formula XIV) w1+h for example,
chromiun trioxide-pyridine complex in dlchloromethane

35 under anhydrous conditions.



descri bed above in respect of conpounds of forgpula XVI and XVII
respectively. 15 The preparation of conpounds of formula VII in which
Z is a group of fornula CRLR2CN wi I | be described hereinafter in resgpe
of the cyano conpounds of formula Xl X, Lonmpounds of formula VII in W
is a group of 20 formula [err] may belﬁrepared by the reaction of a
derivatives such as esters or acid halides (for exanpl e acid chlorides of

f orrful a XIl) with am nes of formula [err] or ammonia. Conmpounds of formula
V in which Z is [ ESempomedshefhrigrmekh f¥In tiyawbichnBoinda gihofp bdr mul a

Xl X f h t ds.. t t
ydr ogen por oraLe XERGNOH O EHRAME- NN Srobthir8t Pty tnerent
may be p;&paﬁnéﬁ bp Preperss &y dhedeantion ef shydrexyhaningl dshpte e ier0

fornul a XX | candMer esnaedd F alith Wetoned bor ArbpRS1IAS Vi %@k@t&n@ ke
prepared by tqékge?ftlon qg nﬁfnlﬁ%mnth carboxillc acid derivatives for
exanpl e aci datdatydeR O Torpuky Vi BesPe6EivReY -nay be prepared from
cyano conpounds of formul a Xl or e b dration with aqueous acids
or by reaction wit %e% nﬁﬁhé}/‘pwé%&%‘cg df & BFOMD & des of
gor nul ?-_ X nﬁ‘pmmlme-p}& %Te-mgga I lb§| rfelparﬁ]d) It}gebam d
erivatives cidchlori a or. y be
prepared 10 E%?Fﬁﬁggyéﬁ% h%?a Bl F& gfﬁﬁﬁ\ 6§?

hydr at i ongl tflo raplen U6 atd dse'bcme;g' oragldehydesholfly forgel afEL axésiped bivaky .

presence~-df a base. R _
N The preparation of compounds of formula VII in which

. 2 is a group of formula ~CR,=NY or -CRlRZCR7=NY.has been
described above in respect of compounds of formula XVI
and XVIII respectively.

15 The preparation of compounds of formula VII in which 2
is a group of formula —CRlRZCN will be described hereinafter
~ in respect of the cyano compounds of formula XIX. '

Compounds of formula VII in which Z is a group of
20 formula -wR.lR2CONR3R4 may be prepareda by the reaction of
acid derivatives such as esters or acid halides (for example
acid chlorides of formula XII) with amines of formula
1S . HNR3RA or ammonia. Compounds of formula V in which Z
is_CRlRZ.CONH2 may be prepared from cyano compounds of
formula X IX for example by hydration, with aqueous acids
or by reaction with hydrogen peroxide in the presence of
a base. .

N)
(81}

. Imines of formula VIII and IX may be prepared by
" reaction of amines of formula R3NH2 with aldehydes of
30 formula XXII and VI respectively.

35
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[err]/7 Am des of formula X in which R- and R are H and am des of
for Xl in which [err] and [err]. are H may be prepared fromacid

chl or s of formula XX and Xi | ‘réﬁ)e'ctivel y by reaction wth diazonet hane
to form a di azoketone which rearranges in the presence of amonia and a
catalyst for exainks &l xfelrmmagiwexatweoé esrepefe@nbyethébreaction of

Car boxy! ds of d_by the
hy{jrgrgs:%n&(?:%?'se%iﬁél egg.am yd?%él%]?dégﬁ é%%‘é%(% Egﬂggrﬁ% PO’r]'r?uI a

XI X, XX ldnpogidd¥kl respéctforaeinia Kalmxythey asaylsbef prepared Xirdmand XV

“may be pr do egd¢t e QnRf rm?@ 5@* a pectively
wth | tr %&gc' gﬁpg{gd%og)ﬁ I'C ac lc?l for rm%}9 é %<§ %gdgrhe%g?’ed by the
react | on withi ageesuacaaidist b1t Ry areardsidnrwith bhydnegevaperoridie ammoni a

wth xﬁogﬂé r@Eéﬁc?ebE‘V%t ipesp for exanple acid chlorides of formla
XX or by the rea tron of cyano conpounds of formula XVI1 wi th hydrogen 55
peroxide in the presence of a _base. - - Carboxylic acids of fornula

XI'V in which FARLAasRoEr Eopmad@ & Mlb% %?E%r%‘p- Br HHPaTREC % Okhi ch R
and [errjofrgmibAny Wethr wquﬂ@@m asrovadevesf Sor & 12 XX and

- X'l respectively_b reactlo [ tha e to for di ‘azoket ones
whi ch rea??hﬂgﬁé P%‘lfiﬁé pr8 ‘%ﬁ g‘%&t‘&?‘ysg]ef BFegeafst e sil ver

to giwve tfn_eomeqyanedcampdune)samf cﬁmeIm:ISXKIIIomawI aMpD.errm be prepared
' reﬁc&ré) :Lon %X%Hoa&%’é%%%”% J.O({S % nﬂs’y %ééci/lég %ﬁ 51 ch']ogen

peroxide in the presence of a base.

R =,
15 5 \ CR R;CRARZCN

Re——d

R6 | - X111

Amides of formula X in which Rl and R2 are H and amides
of formula XI in which R7 and R8 are H may be prepared irom
acid chlorides of formuia XX and XII respectively by reaction
with diazomethane to form a diazoketone which rearranges in

20

give the required amide

25 Carboxylvc acids of formu"a XIv, XV and XXI may be
prepared by the hydrolysis, for example basic hydrolysis,
of cyano compounds of formula XIX. XXIII and XVII respectd.ve"y
Carboxylic acids of formula XIV and XV may be prepared by

30 the reaction of amides of formula X and XI respectively with

nitrous acid. Carboxylic acids of formula XXI may be
prepared by the reaction of nitrous acid with the amides
formed by the reaction of ammonia with carboxylic acid
‘derivatives for example acid chlorides of formula XX or by
the reaction of cyano compounds of formula XVII with hydrogen
35 peroxide in the presence of a base.

P a® S ey ¢ ad e ey e =i e wm e m em m S IBINNTA cpeiiiman smin mimwergtam L el s a el e IR e e Vel A A s - e
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* the presence of ammonia and a catalyst for example silver to \J
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With a 1, 3-di substituted propane for exanple 1,3-dibrono- propane and a
base such as sodi um hydride. 20 Cyano conpounds of formula Xl X in whic ) !
and R are H may be prepared fromcyano conpounds of fornmula XVII1 by fQr
eéxanpl e the following series of reactions:- 25 a) hydrolysis of the ¢yano
group to forma carboxylic acid of fod®uka XXI; b) reduction of the
caigpxylic acid for exanple with lI'ithium al um nium hydri de or

borane- di met hyl sul phi de conplex to formthe correspondi ng al cohol; 30 c)
repl acenent of thHeanpaxpkjcgredgsopti Hormudsehatibylm W iy gRR@pR5or

exanpl e a [ e4Fé-HOhHENEaBHbRYQAY! QXY ad Q4P ¥dmild et age i cRiRLhe | eaving
-group with a cyano group. In"a simlar manper cyano conpounds of 7 for mul a
XX may bémﬂiéggrgﬁefﬁoﬁﬁﬁygﬁoPE@P&&§Qj Qﬂmfgé%ﬁnég 5édes 050- Cyano
fﬁ”po‘,jndi oLfémﬁyéa)ogl %ﬁnhn%mﬁi @bsplé@ﬂir%reu@t.fbyofréd@dtiomnmiﬂ;erdiaarg ot Per
an H may be prepare remthe corre- ondi ng. cyano coppounds o
fornula X X ?ﬁ?ﬁ%e[g?r?omd/ giezokeatonses Il’lﬁﬂf Ié%‘r%?‘rég%‘?/ %Rk’i‘? §tion

with an al kyprésénde of whtepr endnee caftad yss £ anadxample tdilver to

di i sopropyl ani de. n.. L oo lLar y. cyano conmpounds of fornmula XXIII in
whi ch one org%gghtg% fgﬁﬁ}ggﬁdafggfl are ot her than hydrogen may be
prepared from conpounds of formula XXIlI1 in which [err] and [err]. are both
H .10 CyanGyanapoampoundsf ofmflcamale XL Ivmah e prepgredsbybe
prepared by £gaclbngtkghoBes &4ahe' 8bhBolnas Ak adighyre pETor mula XX |

with a ygagent for iIntroducing a cyano group such as

pﬁrbluenesulphonylnethyl i socyanide. In a similar manner cyano conmpounds
of formula XXIIl may be prepared from : : -
' | 5 s

CHZCN

15 . Rg
XXIV

with'a'l,B-disubstituted proﬁane fdr example 1,3-dibromo-

20 propane and a base such as sodium hydride.

Cyéno compounds of formula XIX in which Rl and
_R2_are H may be prepared from cyano compounds of formula
XVII by for example the following series of reactions:--

a
\. .

25 a) hydrolysis of the cyano group to form a carboxylic acid
of formula XXI;

'b) reduction of the carboxylic.acid for example with
lithium aluminium hydride or borane-dimethylsulphide complex
‘to- form the corresponding alcohol; .

3 c) replacement of the hydroxy group of the alcohol by a
leaving group for example a.gftoluene sulphonyloxy group
and : ' o |
_d)replacement'of-the-leaving group with a cyano group.

'35 In a similar manner cyano compounds of formula XXIII may be

prepared from cyano compounds of formula XIX.

L T T T o




15 al dehydes or ketones of fornmula VI. Acid chlorides of formula XX, XlI

and X1l may be prepared by the reaction of carboxylic acids of formula :
XX, 7ZXI Y and XV respectively with for exanple thionyl .chloride. 20 -
Alde s of fornula XXII may be pre@)ed by nethods well known to those
skill in the art. The following are given as exanpl es of suitable

nmet hods: - a) by the : reduction of cyano conpounds of formula X4t
with for. exanple di-tert-butylalum nium hydride or di- isobutylal um nium

hydride. b) by ¢pgno compoundsﬁagnféwm@iacankpihlwhrant%ﬂkﬂéfabb%ﬁs for
exanple ) by the d% cth@? C[hertlar am des f or ped ¥
‘reaction of°-'%e%pn%%ﬁiy grr?ﬁ'@s | BRYdBS Brepaniad Lrom Foe 85?§ﬁ’]§l‘e

\ghe?ﬁ"t he. | hy egane b%d odnﬁigydﬁ{rwmﬁanmtﬂg i Wﬂldch R, and/or R,
I e oxya unin Yy i de as r u n or en e s ne )
et hyl enei m3e 32 OF| Fﬁ %ﬂ%ﬁj@m?’ae with: go rag%iygt ﬁ'bg/ Bt 11 thepy
the ' presésiet bgnaobaze duwt ais otestniuzannsopro Al @e XX fara

I h I h - - b h
oxi dat  on Gk ovRYy bvte%rgﬁ SOWPEHE (eh U B %Io%iv?)%hﬂa%%ﬂ?%for
1; or WI a XX{botzhtdstf Rzranda arecmﬁmmrrthanohydeegyem m:ye ‘::mrgfml*egared _
i chl orone Vv
e Care LERR, JOf5uARRY 800 LRnd) | k@DIT Mo Shnalcll TRTIARS 1© ifér%th%V_

n-as nternedla e pr ara
10 Cyano compounds of formula XIX.ln which R2 = H may also
be prepared by reacting ketones of formula V or an aldehyde
of formula XXII with a reagent for introducing a cyano group
such as p~toluenesulphonylmethyl isocyanide. In a similar
. manner cyano compoundS'of'formuia XXIII may be prepared from
15  aldehydes or ketones of formula VI.

V

Acid chlorides of formula XX, XII and XIII may be
prepared by the reaction of carboxylic acids of formula XXI,
XIV and XV respectively with for example thionyl chloride.

20 Aldehydes of formula XXII may be prepared by methods well
known to those skilled in the art. The following are given'

as examples of suitable methods:- B o
a) by the reduction of cyano compounds of formula ‘&
XVII with for example di-tert-butylaluminium hydride or di-

25 isobutylaluminium hydride.

b) by the . - reduction of carboxyllc acid derlvatlves,
for example :
i) by the reduction of tertiary amides formed

- by the reaction-of secondary amines w1th acid chlorides
of formula XX for example when the. secondary amine is a -
dialkylamine using lithium dlethoxyaluminohydrlde
as reducing agent or when the secondary’amine is
' ethyleneimine using lithium aluminium hydrlde as the.
| reducing agent,
. ii) by the - . preduction of acid chlorides of
35 | formula XX for example with lithium tri-tert-
butoxyaluminohydride. '

30
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-22 - conpounds of fornmula I and such novel formam des forma further
aspect of the present invention. The theréﬁeutic activity of the conpfgggé
ofcformula | has been indicated by assessfng the ability of the 5 ‘
conpounds to reverse the hypothernmic effects of reserpine in the foll owng
manner. Male m ge r | V. [ Labj t n

30~ gLamres megéssepgrgpgdggﬁﬁgﬁéfgtﬁgfd%{g?ééigngpagbggggg]ﬁfé§§§jFEQP%% on
and water ad |oHicanboryildc ficislshouf sf‘me@dﬂiényéﬁbx,ur%mfemnlﬁuuse
was taken oral hg .BGe AR, -4 ed. ] - 34034 R eTel-Y 1R i
reserpine (5 é%*ﬁ%?g?ﬁ ?6 u%ﬁggiéiﬁﬂgéﬁﬁégﬁhg%%grlébg#%?ﬁf%g asé%%ggghggfg
(50 ng/m). THEEAReHSoEoNAdHi®NS ected was 10 m/ kg of body wei ght. Nine
hours after the start of the test food was w thdrawn but water was stil
avail abl e ad |ibit ypvellWesktah9deshedr Forinhela V1S  start of the test

t he tenperatures of fﬁe m ce were taken and the mce were given the test -
conpound suspended in a 0.25% sol ution of hydroxy ethyl cellul ose (sold
under the trade nane Cell osize QP 15000 by Uni on Car bi de) 'R3deionised

wat er at a dose volune of | On/kg of body igh Thr e Z0 hours | ater
the tenperatures of all t m ce wer.e agmdgzéhégﬁ7#$g§%e{gentage reversa

. tempkrature is then c¢&H®ulated by the
\Yenpefature after 24 hours) X 100
after 28 hours) 25 The.nmean val ue

at spverfl dose rates to enablya

of the reserpine-induced | of
formul a: (Tenperature after 27
(Tenperature after 5 hrs - Tenparatur

f og _each group of five mce

val ue of the mean dose which 6auses a 50% kevetsal' (ED50).to be obtai ned.
Al'l the conpounds which are the final products of the 30 - Exanples
her ei nafter gave val ues of ED50 of 30 ng/kg or less. It is widely

under st ood by those skilled in the - . . .
yare described herein as intermedlatgs, in the preparation .

of




art that this test is indicative of conmpounds havi ng anti- depressant

actj41hy in humans. Table | lists conpounds of formula | which gave a val ue

of [

1-

n the above test of 10 ng/ kg or | ess. -23-, Tabl e |

[ M43, 4- dlchlorophenyl)cyclobuLyb%ethylan1ne hydrochlorlde
N—nethyl

|-[1(4|

N
1-
N, N-

N-
N,
hy
N-
N,
1-
N-

N—nethyl-
"N

N- di met
nmet hyl -
N-

[1- (3,

) g;c Lr}etmskgasllﬂeéﬂ ﬁhhﬁ}&@tédt biyf laseyeEidyy Y e DYhy g
r oril ae C oro CcCyC u u n Yy roCc Orl e
Tyl Commogads e, BERBRaR) Cie MIROIABIIA A TeE b dob. TeRsEPiae.

ne
N- di metiry|€He [fei(.fﬂewilhgr npheeyl.) lecéotttj;dé b-.uﬁ ytieern @BahlldBORﬂkré?l del
ne

1-1- (3, 4-di chl or ophenyl ) cyt

orl

henyl%H % eth Ian1ne hydroch

g9-2 éﬁ efl I%Ll? FERY e’trﬁﬁﬁfh @R hydro- chloride 10
hyl -1-]1-.(4-i od | obut t hyl hyd hl d
Rl T TR B e e R S R

4 hl | obut t dr ochl
b ORI SELERE) YELRRN He B A el QLN et o e
,N-mlnﬂIQMGJgtdups dfdfmhboanﬁhwmﬂ@(anppﬂmHQMﬂimhyfamdnanﬁydamehlorlde

alﬁegtypﬁqg%%¢%zyghg §%§ LP%L;%%%%%?&F%gﬁﬁgflfﬁéé?%&gure of each

mouse was taken oral y and the mice were injected intra-
10 peritoneally with reserpine (5 mg/kg) in solution in deionised ‘~'
water containing ascorbic acid (50 mg/ml). The amount of
liquid injected was 10 ml/kg of body weight. Nine hours
after the start of the test food was withdrawn but water
was still available ad libitum. Twenty-four hours after the
15 start of the test the temperatures of the mice were taken
and the mice were given the test compound suspended in a
0.25% solution of hydroxy ethyl cellulose (sold under the
trade name Cellosize QP 15000 by Union Carbide) in deionised
water at a dose volume of 10ml/kg of body weight. Three

20 hours later the temperatures of all the mice were again taken.

The percentage reversal of the reserpine-induced loss of body
. temperature is then calculated by the formula:

(Temperature after 27 hrs - Temperature after 24 hours) X 100

Iobutyllethylan1ne 5 hydrochlorlde
N, N-di rretaw(.) pouwhds (3£4 il ar 9ol | FF Y| okihagbaeshydr goh! or dews |

ity | 4@ e I TYEY Oo £ bYhy! et hyl ami ne

25

30

35

(Temperature after 5 hrs - Temperature after 24 hours )

The mean value for each group of five mice was taken at
several dose rates to enable a value of the mean dose
which causes a 50% reversal (ED50) to be obtained. All
the compounds which are the final products of the
Examples hereinafter gave values of ED50 of 30 mg/kg or
less. It is widely understood by those skilled in the
art that this test is indicative of compounds having anti-
depressant activity in humans.

Table I lists compounds of formula I which gave a
value of ED50 in the above test of 10 mg/kg or less.



hydrochl ori de 1-[1-(4-chl oro-3-fluorophenyl)cycl obutyl butylami ne hydro-
chloride N-fornyl-1-[1- (4-chloro-3-fluorophenyl)cycl obutyi]butyl- 35 Py
am ne -24- 1-[1-(3-chl oro-4- et hyl phenyl ) cycl obutyl ] butyl am ne hydr -;;;j
chI oride N-fornyl-1-[1-phenyl cycl obut @3 butyl anine 5
-(3-trifluoronet hyl phenyl)cycl obutyl butyl am ne hydro- chloride 1

[ ( napht h-2-yl) cycl obut yl but yl.am ngfijydrsochl ori de
1- [1 (6- chl or onapht h- 2- yI)cycIobutypg%UTyran1ne

N-met hyl - 1-1- (i-{mLQBth@&ﬂﬁmaﬁapﬁéﬁyajcﬁbTE%ﬁw&pn@ﬁuyaammaethHQQEhQB&dae
[1-(4- chlorophenyl)cyclobutylpentylan1ne hydr ochl ori de N-nethyl -1-

1-
[1-(4- ChlorODthmbt LQ (" @n@ﬁdﬂﬂdﬁbﬁh@hﬁ&)@ﬁb@ébﬂey1]ethylamlue
N, [err]- dlneth I-I Icyclobutyl] 3-met hyl butyl am ne hydrochl ori de

1-[1 - (8- crﬁoro tyI] 3- rrethyl but yl ani ne hydro- chloride

N net hyl - 1-[ 1- 4 l,or g nyl )y u - -neth
hydr ochl ori de & aﬁﬁﬁﬁﬁyﬁ Tﬁi £§1 %ﬁ@@? ¥§§XF$§§U§YgJFﬁ§V13mlPe
but yl ami ne hydhgdpbohldeide
N-fornyl-1-[1-(4- chlorophenyl)cyclobutyl] 3- E;éhylbutylanine 25 _
N, , N- di net hyl - 1—&1—(3—40waghenyijuqu hy}amsnaehygroch&prﬁwm ne
hydr ochl ori de N-nethyl -1 éL (napht h-2 cyclo butyl ,]-3-net hyl butyl am ne
hydr ochl ori de Hkmsﬁhvﬂflﬂ 1@&qmqnqnhena )ﬁwglqbvtvbﬁatyvia@lnsthmdro—
o 10 chloride

> . E,ﬂ—dimethyl—l-[l—(h—iodophenyl)cyclobutylJethylamine
hydrochloride | |

N-methyl—l—[l- Z-naphthyl)cyclobutyl]ethylamine hydrochloride

N,N-dimethyl- l-{l—(h—chloro—S-trlfluoromethy;phenyl)cyclo-

15 butyl]ethylamlne hydrochloride

1—[1— (4=chlorophenyl) cyclobutyl]butylamlne hydrochloride

N—methyl—l—[1—(4-cnlorophenyl)cyclobutjl]butylamlne hydro-

chloride

20 '
ﬂ,ufdimethyl-l—[l-(h—chlorophenyl)cyclobutyl]butylamine

hydrochlcride
s N 1-[1-(3, h-dlchlorophenyl)cyc,oLutvl]bu ylamlne hydrochloride

N-methyl-1- rl—(3,4-dlchlcrophenyl)cyc*obutyl]butylamine
25 hydrochloride

N N-dlmethyl-l-[l—(B 4-dichlorophenyl Jeyclobutyl Jbutylamine
hydrochloride

1-[1-(4-biphenylyl)cyclobutyl]butylamine'hydrochloride

30 N,N-dimethyl -l-[l—(h-blphenylyl)cyclobutyl]butylamine
hydrochloride :

l—[l—(4—0h10ro-3-f1uorophenyl)cyclobutyl]butylamlne hydro-
chloride

N—formyl-l [1- h-chloro—S-fluorophenyl)cyclobutyl]butyl—
35 amine



but yl am ne hydrochl ori de

[ 1- (4-<hl orophenyl ) cycl obutyl ] (cycl opropyl ) net hyl am ne hydrochlorlde
N—neK '- [1-(4-chl orophenyl )cycl obutyl] (cycl opentyl)nethyl- am ne

hydr o ride [1-(4-chlorophenyl) %¥Flobutyl]( cycl ohexyl ) net hyl am ne hydr o-
chl ori -25- N-net hyl -[ 1- (4-c"orophenyl ) cycl obut yl ] cycl ohexyl ) net hyl -

am ne hydrochto _ L
4- dlchloro%hg%yg?cyc ogq&%lqgﬁ; exy'x%%§¥F+%R¥ﬁglng} ggﬁpbmqy“ro- -
N-rret hyl - ¢hloride- d|chIorophenyl)cyclobutyl](cyclohexyl)nethyl- am ne
'hydrochlorlde [1-(4-c Ioropheny ) cycl obut £ cl oheptyl) net hyl am ne hydro-
chl ori de 1N-ferpylchrddophany Qhﬁﬁ&libQ Eiéméﬁﬁopylethylanlne

hydr ochl orj de_ N N—dlneth | - 1- (4-chl or henyl)cyclobut I] 2-C Iohexyl
et hyl5n nelhg?slr&énltb’#&émé‘m&%h LR biRERS PRE L JButyiBeian Mmoo

hydrochl orgdeoiget hyl -a-[1-(4- chIorophenyl)cyclobutyl]benzylan1ne hydr o-
15 = chloride 1- [I- (4-chloro-2- fluorophenyl)cyclobutyl]butylan1ne N

, N-di net hyi= Ei[-@néﬁhehl-ar-ymiﬁdlw Iyht I;aaﬁiﬁb ungﬂl»obmb&qmeﬁe
hydrochlorlde 20 1-11-(3 dlchlorophenyl ﬁclo utyl ] et hyl

pr0py|an1nb—ﬁld(écbhﬂbrdmdﬁhth—z-yl)cyclobutyl butylamine
, N-dimethyl -1-[err][1-(3, 4-di chl orophenyl)cycl obutyl] netyl)[err]

propy! ani nﬁ-h;ﬁhyihﬂ.er[ﬂ.d—e(lmdmmmhmwm¢5teldbutym|ahénmle)thympu’mﬁﬂldmlne
et hy' am ”%9&968&& @4 lgde

1—[l—(h—chlorophenyl)cyclobutjl3pentylam1ne hydrochloride

N-methyl-l-[1—(4-chlorophenyl)cyclobutyl]pentylamlne hydro-
chloride

N N—dimethyl-l—[l—phenylcyclobutyl]-3—methylbutylam1ne

15
hydrochloride

' 1~[l—(4—chlorophenyl)cyclobutyl]—B—methylbutylamlne hydro-
chloride

N—methyl—l-[l— h-chlorophenyl)cyclobutyl] ~-3-methylbutylamine
20 hydrochloride

N,N-dimethyl-1-{1-(4-chlorophenyl jcyclobutyl J-3-methyl-

" butylamine hydrochloride . : | et

~ N-formyl-1 —[l-(h-chlorophenyl)cycﬁobutyl]—B-me thylbutylamine
25 N,N~d1methyl—1—L1—(3 h-dlchlorophenyl)cyclobutle-B-meunyl-
but;iamine hydrochloride

N-methyl-1- [1-(naphth-2-y1)cyc lobutyl ] -3-methylbutylamine
hydrochloride .

N-methyl-1-[1-(3, 4-—dimethylphenyl )eyclobutyl ] -3-methyl-

20 butylamine hydrochloride

- [a- h-chlorophenyl)cyclobutyl]byclopropyl)methylamlne
hydrochloride

K-methy1- [1-(4-chlorophenyl JeyeLotutyl ](cyelopentyl Jnethyl-
35  amine hydrochloride .

[1-(h-chlorophenyl)cyclobuty*lcyclohexyl)methylamlne nydro-
chloride

.._\_

o



N-et hyl -1-[1- (3 4-di chl orophenyl ) cycl obutyl ] ethyl am ne hydrochl ori de

NN-di et hy-1-[1- (3 4-di chl oropheny )cycl obutyl]ethylam ne hydrochl oride 3
35 -26 - The invention will now be illustrated by the follow ing '
Exanpl es which are ‘gi ven by way of exggpl e only. Al conpounds were
characterised by conventional anal yt| t echni ques and gave satisfactory

el egent al anal %?% 5 t

degr ees Cel si crN\sL hgf\l L (lﬂn‘g@' Yigbgbg?gﬁ]%ﬁo%ﬁ eé&ﬁgeeqf% g)
and 1, 3- dlbrommmnﬁxhﬁdKQthnyldﬁ dry di net hyl sulphOX|de (150 m') was

added dropwi se_under nitrogen to a sglrred m xt e 10 of sodlun1hydr|de
(7.5 g) di sperided 3 sfrdichiorephenyl cgylahuuam YRyPSeryAoathylzoing ) at
a tenperature%yaﬁdghj A 30 to 35 C. The mixture was stirred at room
tenpera- tlure for two hours and propan-2-ol (8 nl) and then water (110 ni)
wer e added dr Jhe- &9g¢ xgqﬁﬁﬁQHﬁr -
earth sold ungjfﬂetqﬁle lRe |s%ﬁgd%2@2rél\ghéﬁ&qc¥Elgﬁg t heeggl 1dr due 1
washed with e e Fhed Qﬁ#oThﬁ%r was separated, washed with water, drled

and evaporate Di chlor hen I | obut anecar
and evano st oty (e s Pl S oBeI Ll R by paceen e ALl e (B
Is a nDdlflcaUhmbnﬁdéhat descri bed by Butler and Pollatz (J.O.g. Chem,

zﬁlorgghergl)g %ﬁgs ?ﬁfﬂ39§$%4B?tﬁéﬁe6'8¥°&88689€%ft?%bm%&&?

d\éﬁolveQOI1 nd t he sol ution was added]xfder nitrogen to
the product oﬂv.zs-dnmagth;eheh M-glasenupheaywbybﬂom - e i -
tur- ethylamine hydrochloride

a—[l—(h-chlorophenyl)cyclobutyl]benzylaﬁine hydrochloride

N-methyl-a—[l— h-chlorophenyl)cyclobutyl]benzylamlne hydro-
15 chloride

l—[1—(héchloroéz—fluorophényl)cyclbbutyl]butylémine
N N’--clJ.zne'!:hyl-l-[l-(l&-ch.‘l.c»r‘o—2-.:*‘.‘1uoropl‘1enyl)cyclobu'tyl.|
butylamine hydrochloride _ _
- 20 l-ill-(B,A-dichlorophenyl)cyclobutyl]methyl%propylamlne
' hydrochloride

o - N, N—dlmetqyl-l-gfl-(B 4-dichlorophenyl)cyclobutYLJmetbylz-
propylamine hydrochloride

25 N N-dimet1yl—2—[l-(A—iodonhenyl)cyclobutyl] thylamine

hydrochloride

N-ethyl-1-{1-(3, 4-dichlorophenyl)cyclobutyl]ethy1am1ne
hydrochlorlda

N,N-diethyl-1-{1- (3 Q—dichloropheny1)cyclobutyl]ethylamlne
hydrochlorlde

35



nings (3.9 g) indry ether (..50 m). The m.xture was stirred at room
ature for two hours and then under reflux for .two hours. Crushed ice
\ concentrated hydrochloric acid (100 mM) were added and the-m xture -
inder reflux 30 for two hours.26The ether |ayer was separated,

i th wat er and aqueous sodi um bi'carbonate, dried and evaporat ed.

1- Acet yl - 1 - (3, 4-gh gh wl | (Br 1085 1 100 a1 0. Wass
i sol ated by di stﬁ?a%ﬁgﬁﬁhﬁaﬁc)gﬁéﬁ %%%F&]?hﬁtﬁ%%ﬁee%y c&%gogagg]ﬁe (9.1
g) pre- 35indrEemrlesovbichoprenigdy srs.ly M3y ME e8spbenPdliei dAL3 i)
L (3 e e PR ea RUed Dy oo Pl Nl analytilal
acid (20 mye %ﬁ%%dgﬁﬁdgﬁﬁg %ﬁ%ﬁ%ﬁééﬁ%ﬁ%ﬁ?%ﬁﬁ%ﬁt@ f?B§EY§PSthréélhours.

The sol 0t i areeing hendcbolizdngwasliert snidre aixteresesd sofi aepP¥esoteddius.
sol ution added. The product was extracted with ether, and the ether extract
5 washed with water, dried and evaporated. 1-[l-(3,4-Dichloro-

phenyl ) cyc|Exanplé el hyl amine (b.p. 112-118[err] -at 0.2 nm Hg) ‘was ‘i sol at ed
by distillation. The am ne was dissolved in propan-2-ol and concentrated
hydrochl oric acidl sotuthensofudi,érddvdiorabanzpl decyaridet §25i g9 and

101103 & 9 oHl oo RiEIbaheY 3P S| AT gt S 0L 8 TR0
Exanpl e |'a Wb Waepaddedodrepwiiseolmden i taagen diehaosbpnoad néxsuze (
o) |80V iy stbaleiing ) Epmiad (0 ks 2 1705 )
descri bed ﬁ%ﬁv@%@& ¥ §H£EH° et r(@bﬂ (‘}litkta# S| ERRPEBYLEBs| LAgthee
reaction nipdnge IOdtsokbBCLi nEhihaisctuird RrasiuseDrPyd f att FebnORempRea~
formani de ugiged NEle "6 ohYSRd INCRIRHU Y5 VB! S CeAghdvhler
- (110 ml):were.added_drppwise. The mixture was filtered
15 +through a diatomaceous earth sold under the Registered
Trade Mark CELITE and the solid residue washed with ether.
The ether laYef was separated, washed with water, dried
and-evapdrated."14(3,A-Dichlorophenyl)-l—cyclobutgnecarbo—
nitrile (b.p. 108-12000 at 0.15 Hg) was isolated by distil-
20 1lation. 7This method is a modification of that described by
Butler and Pollatz (J.Org.Chem., Vol. 36, No. 9, 1971, p.1208).

. : The 1-(3,4-dichloropheryl)-l-cyclobutanecarbonitrile o
prepared as above (21.7 g was dissolved in dry ether (50 mil)
and the soluticn was added under nitrogen to the product of

25 the reaction of gaseous methyl'bromide with maghesium tur-
nings (3.9 g) in dry ether (150 ml). The mixture was stirred
at room temperature for two hours and then under reflux for

two hours. Crushed ice and then concentrated hydrochloric
acid (100 ml) were added and the mixture heated under reflux

30 for two hours. The ether layer was separated, washed with
water and aqueous sodium bicarbonate, dried and evaporated.
l-Acetyl-1-(3,4~dichlorophenyl )cyclobutane (b.p. 108-110°
at 0.2 mm Hg) was isolated by distillation.

l-Acetyl-1~-(3,4~dichlorophenyl Jcyclobutane (9.1 g) pre-
35 pared as above, formamide (6.5 ml) and 98% formic acid (3 ml)
were heated at 180°C for sixteen hours to give N-formyl-1-



spirit to give the hydrochlorfde salt of 1-[1-(3,4-dichloro- 20 phenyl
)cycl obutylJethylamne. In a simlar mes2f +0 that described above in

\\
Exanpl e la the foll owi ng conpounds were prepared. The conditions for ti(e?> :{
hydr ol ysi s of[fthe f'or mani des*whi ch were isol at ﬁd by appropriate nethods

shown in the lodihdtedichorephenyd)cyclobukpl e*hylaml[o@rr] Comqen qriatead
basg), }{:}:fdrod\&aﬁ&rfp adfat (b6bh1) waHEEtMLad ghd ¢ xJe ?In 4@
Al(c) nb&/ 138- 139 err

met hy| | er reflux for three hoyssyp7Thecspdmtlion was ) en(gpo*qgg

216-217 D 3fmshed ABLtH\ eﬁweoaasdkﬁbdmﬂuayambcmet RyhattaérsRidddd B. Thhe

M?LF;Z!SM&O‘@S&%%%&%&%& WEPR £ EReor ARH L, ST SR AR

spirit. & mmsnsurwﬂthiwiiéﬁ;eahyéenagayeuapomambmj eflhdil~«(i3) ta-IH.chlovo-

simla t t;e

"1 ndust i #RSRR %%%ﬂoﬁ%rfﬁ?tﬁ%%ﬁws %ﬁp S Breqe” oﬁ%%%ﬁ #h 04

g), water (Ov&sﬂi)sca‘]ra:itélﬂ%iodnstl ation.6 The awdaemwesd asenlomﬂlmg

37-40% Aqueo |+

heat ed a? u85$§§ p%[ﬂdcff g%?gc&%éﬁégaggﬁgﬁé\%goﬁg %%-l raa?ﬂi d\b?ﬁe dryness

and the resi dsdudgian fe\@pwa’he@oh@eﬂﬂaeéé fpdeaye dri A3 B TIRTamt or

[ emoy ed ny o R A § by Ple BhPPAR1 ReOhyheblanee-ille YARCr atdxndsPe),
!} ' 1oy Formula I n = 0; Ry=Ne; R2:33 and R;=H; Rg=4-Cl; Rg=3-C1).

Example la
The preparation of N- formyl-l [1-(3,4-dichlorophenyl }eyclo-

butyl lethylamine (m.p. 124-125°C) (Example 1(a) Formula I

n = 0; R1=Me; R2=H; R3=H; R, =CHO; R5=4—Cl and R6=3-Cl)

15  described above was repeated and the product isolated
by cooling the reaction mixture and collecting the solid
produced by filtration. The formamide was then hydrolysed
by concentrated hydrochloric acid in industrial methylated
spirit to give the hydrochloride salt of 1-{1-(3,4-dichloro-

20  phenyl)cyclobutyl Jethylamine.

' Irn a similar manner to that described above in Example
Ia the following compounds were prepared. The conditions for

)
-

the hydrolysis of the formamides which were isolated by
appropriate methods are shown in the footnotes.
25
CfmlNHg.HCl
oo f m.D. Of Ao
30 ~ Example Rl_ | Rg; Rg D.p | ( ree base? HCSJJ. sarp Note
1(b)  methyl C1 H 107°/1.2 mm Hg A
i(e) n-butyl C1 H - 13e-139° B
1(d) methyl I H 205-207° C
1(e) methyl Cl CF 216~217° D

35 . | 3
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of NN-dinethyl-1- [1- (3, 4-dich|orépﬁ§hy+ffcyclobutyl ]ethyl - 15 amn
hydrochloride (mp. 211-213 C) (Fornul a |

~Lerr

nn

] were isolated. In

dI ?el ow.B,20 T Bxap@] eryBlaL(Loghlor
sa

98- 100[err]/ 0.5

n=0
.simlar vay to t hat descri bed above the
ds ofA-Ex@fHeous FChnindugrriatemedhvdatad ispirihe conpounds

bﬁﬁfj%%égahydrq%é?gn. ngghi%

Exanpl e 3 In a sicodeentwated HOLYhatuderdalbeas

ferr]= Me;

[err]=H [err]

e

hb%.hg|W§¥ﬁ utane was preparci;

lysis was perfomped rpstog
déd sxarptes 1 and 2

| _ , HyDeread) E¥@rpEes 1 and :
ot g R i T T e

=4-phengl and [ ersimidar 3danner29e Ekawpldesé¢ribed later in Example 12).

1- Acety 'l'(%L4'%

in Exanple 1, N—né%ﬂ%ﬁ?%%%%%%

stirring at

L AR B e P8, [P s

25@6aqueous-%%%§gg3£#§f methylamine (1.5 m) were ni xed and heated w th

r eight hours.

The mi Xture was cool ed and extracted

with ether. The etThe pduct ofisExaspde, ldlibedlam) cwaent €@. 5 omy)eadda
' ed o '
gf&écte\rai a ﬁrrgt ﬁ i ajt:e "s ??T%O{’I VB)

l'i ght yel | owqgy
hydrochloricqgﬁ

df’gé??}m“?é"f%?e?ﬁg i

(50 nl) 10 veasletiedarpaldebyidat

hour s.
col |l ec

N- et hyl - | - [ Faed R

18

15

20

25

30

35

d by filtration

ou

Ddefyehafl
rs. |

[N

_ BeBnadvewas @sldadcrang 50X
he nipddyey e d51095%00F8¢ Favbehblirand e Wilet et 848po-

Ofratesleg Y he2cetons

d d
¢ gcidi

ed. . Th
fied wigh

the sokubéen was

pr oduct

concentrated

hydrochloric acid and the water removed by repeated addition
. of propan-2-o0l followed by evaporation in vacuo. Crystals
of N,N-dimethyl-1-[1-(3,4-dichlorophenyl)eyclobutyl Jethyl-
amine hydrochloride (m.p. 211-213°C) (Formula I n=0; R,=
Me; R,=H; RB’RA = Me; R5=4-Cl; R6=3-Cl) were isolated.

In a similar way to that described above the compounds
of Example 1(b) and 1(d) were cdnverted into the compounds

listed below.

Example Starcing

Material

2(a) 1(b

)

2(b) 1(4)

Example 3.

Ry

CHRlNMe

Ry

Rg

‘methyl Cl1 H

methyl

I H

2.HC1

o2.p. of
HCl1l salt

260-261°

b.p. of free
base

98-100°/0.5 nm

In a similar manner to that described above in Examples
1 and 2 ﬁ,ﬂ—dimethyl—l—[l-(h-biphenylyl)cyclobutyl]ethylamine
hydrochloride (m.p. 196-197°C) was prepared. (Formula I
=H; Rs,R,=Me; Rﬁ=h—phenyl and R6=H).

n=0;_Rl=Me; R2

.




phenyl)cyclobutyl]et hyl am ne hydrochl ori de, had a nelting 15 point of 254
t0 256[err] (Formula | n = 0; [err] M; R =H R =Me; RA = H R = 4- -=5L
and R6 =3-Cl). 3.n a simlar nmanner te 29at-— descri bed above the foIIo D0y
i ng corrpounds of for rrul al were prepared 20 [err]HR NHWe. HC1 25 Exanpl e>>“‘ /

[errL of - am ne m p. of Note HCO salt 4(a)

d H mm 240 241[err] 4(b) - M H d

265\572 4(c) iﬁé&%é__%g 96-98[err]/0.1 mm 4(d) Ve H Br
251- 255 30 4(e) - 111& b 1 henvl 1 1 o e

3 o 1 éFd[@ch (3,4~dichloropheny %czz czobul:an% 122 )etfr] C‘j
= CH) 2- pared as des @Q@@ﬂeﬁ:ﬁxmg%ﬁ)l N-gethydfor %@pgle (47.5 ml
I%)98-'2?:8 4(5i?_I 98% HormiGl acidd (10.3 ml) aréd a 25% aqued@s240iertiomf 4())
;

152- 153 A Hl(ef)hylamygéa (JT 5 ml)_| were m.u%gd and figé)ced w%% ﬂ:\g.g[}&i]rﬁgH at
-30- Note AI IFo-a80% iflogr Ieﬁtghﬂe hasrpr epEhednirtueer wlaysd;:.oolfedr amdas

_ t v u

iyl e (SENHRSHRE R Ty TRECe Span aR ekt us, PRnetl WtRa o
98% f or m ¢ aciethd( waplo)raa:ﬂﬂ viens erleﬂl@oa nl;gh‘o gel&ou pddt whiichomwats dreatiddh
was evapor at e&.\e'ﬁterl A vﬁ:h% %J%H%%%%dlﬁgd%cﬁﬁ.oﬁkehc%d (3%eh1)

col | ect ed. resi due was heate
1-acetyl - | - (4fom dhophonas cy dinsbis tmbal methyiapedpapdait (IMS) (50 ml)
L 10 was added and the mixture heated under reflux for sixteen
hours. The mixture was then cooled to 0°C and the white
precipitate collected by filtration, washed with acetone
and dried. The product, Ermethyl—l-[l-(3,h—dichloro-
phenyl)cyclobutyl]ethylamine hydrochloride, had a melting
15 point of 254 to 256°C (Formula I n = 0; R, = Me; R, = H;

2
R3 = Me, Rh = H; R5 = 4~Cl and R6 3-Cl).

In a similar manner to that described above the follow-
ing compounds of formula I were prepared

_20 C_HRlNHMe.HCl.
25 Example Rl RS R6 b.p. of amine Ir'lié%)...sgit Note
4(a) Me C1 H 98-100°/0.15 mm  240-241°
4(b) Me H cL - 269~272°
4(c) Me Br H-  96-98°/0.1mm
4(d) Me H Br | -~ 251-255°
30_ 4(e) ~ Me CFy H , - 2139- 221°
4(f) Me H CF - 225-228°
- 4(g)  Me -(CH =CH),- - 254-257°
4(n) Me C1 CFy - 198-200°
4(1) Et €1 H 238-240°
35 4(3) Pr C1 H | 228-229° A
4(k) Bu C1 H 152-153° A
4(1) Me I H 242-243°




in a simlar manner to that described in Exanple 1 for

1- g€&tyl -1 - (3, 4-di chl orophenyl ) cycl chud@nre and 98% 10 formic acid (10
wer'e added. The mixture was heated on an oil bath at a tenperature of

X0 C for sixteen hours. The m xture was distilled until an internal

t enper at ur e Note1 20 Eh@sStAF iR dKakanenwast prseaxed: drde tratmdrored f or .

two hours. Any vol atfradBd@r+ehc¥asn’ 860V tbY ndipildd ¥f Wtrdr, at o
160[err]/20 nm and the residue heated under refluXx with concen- trated o

hydrochl ori Examipde ¥ nl) and industrial nmethylated spirit (IM) (15 rr1)

f th h | ted t d

ok e eaeron_wh RSrhiFe 68 RATGLALEHA0R RAAANG SRR nd Vi

sodi umgydrdm 20) wasl gradaally mixbdewhdh a "ﬂ:.e:taairineroﬂeg%cfomsc dried
d va u u

ﬁgdrgghl orP% a}:dl g%o glg éi?\@e‘i’%ﬁ%g ¢ Q’B ﬁﬁg gﬁ‘h Eé] V&J{}&B £t 10n

cycl obut y! ] Ulhhplhamaﬁa emmmm@ratelm ﬁ/l@mma@m‘gu( Adnmk ofn = O

= R5 Oc

[1e25f] Chl or og{ﬂaen )- - cyc c?gq%car oni 'tm;%gl gé ?guﬁr&? 'Ibea ar eﬁ n go

simlar manA&d etq@tnl-(ls- mlélwmplpﬁéﬁgnl)pycé-sa@w@am &) tprepaned

Exanpl e 1 i3pndiay Sipierask Mér“@é ﬁHQ%ddégc%E%eﬁr &%‘Exéﬂg:ﬂ*el regetion

bet ween magnesi umturnl rom de In dry

ether (50 nilracemy et %19%%@36%;’135%&%% &y P he 35 |
mxturb?hgzb@?m tétﬁdl(fm rmplm@@fet aa?ng f aheeinfihitegie W%ih ’e@%%fétzu%e o
ves 000 0 oh S K0op popserLLated W dpet o po Sz et Loz
extract ed hieh meibtRITe W @idblldetrantili ehddhterres et ubé CHE .
éi g? |t|>/|rglj 76@0C haosr Oob‘@&r?é{ch)gﬂ&l ggléa@ mia r%turoe6 'wlaos8 B1 ‘éan.ne Hg) nas
two hours. Any volatile material was removed by distillation
15 at 160°C/20 mm and the residué heated under reflux with concen-
trated hydrochloric acid (15 ml) and industrial methylated
spirit (IMS)_(lS ml) for three hours. The IMS was evaporated
on a rotary evaporator and the residue waShed with ether.
The aqueous phase was brought to pH 12 with sodium hydroxide
20  and extracted with ether. The ether extract was dried and on
' evaporation yielded a residue which was treated with aquecus
. hydrochloric acid to give N-ethyl-1l-[1-(4-chlorophenyl )- ;J
cyclobutyl Jethylamine hydrochloride (m.p. 203-205°C) '
(Formula I n = O; R, = Me; R, =H; R3 ="Et; R, = H; R5 =
25 L4-Cl1; Rg = H). : : '

Example 6 o
1-(4-Chlorophenyl )-l-cyclobutanecarbonitrile (15 g)

30 prepared in a similar manner to the 1-(3,4-dichlorophenyl)-
cyclobutanecarbom.tr:.le of Example 1 in dry ether (50 ml)
was add_e_d to the product of the reaction between magnesium
turnings (3.18 g) and propyl bromide (15.99 g) in dry ether
(50 ml). The ether was replaced by te.trahydrofurah and the

35 mixture ‘heated with stirring under reflux for eightee_n hours.
The mixture was cooled and ice and then concentrated hydrochloric



A mixture of the ketone produced as descrlbed above (21 g) and 98% formc
acid (6 mM) was added over a period of one and a half hours to formamd
(:15 m) at 160[err]. After conpletion of3 he addition the tenperature é¥4
raised to 180 to 185[err] and maintai ned”in this range for five hours.

m xture was cool ed and extracted with chloroformto 10 vyield a thick gum

which on heatjagaw b Bit)rﬁh%@ et iefe (rtés(?z]]%rg {dﬁ%%éfé’ %t%#@{iohﬁaé

solTd which was recrystal- ||se rom petr erd
N fornyl-I-[Fef u5h¥ero§ﬁenppy§§cﬁgshﬁyquﬁﬁgﬁ rW#ﬁh(%ﬁ%er97 gheoebbes 0
(Formula | n exﬁraE& 1eua@ula Résidde ¥romRwihiciR4 = R E-¢4Cbh18Bo=

H . Exanple 7 tio 4- di chl C ut ane- , .
carbonitr |5It e ﬁayaiﬁ Fﬁgbé g@%&%&e@% i ¥ast AeFtiddedm )
was addedaxo a soI tion,of pr S|um d
reaction of propy# Br&hiag P§p¥&#ﬁ%% Lﬁ%l %g gb%%y3§°Vﬁ
ﬁtherd(log n1§2}Tgé ahtep8¥aoredlcaeed dy( GﬂmA)(WanHEddEd ¢vernaxpereod |
eat ed under n r ocentrate
hydr ochl ori c élgl éﬂéléﬁamg) ﬁ\i\ag'?ghg \eégttg)ncf(cﬁ%%n&rg %% hrkg? %éu_%ﬁgrel’efl ux
for one hour.Af%er ceapletiion wifxttinee aﬂaﬁ.@qn deheedtenpérathre wad aéised
‘washi ng and | Pgot Pac |
butyryl -1 - d{:é{ glgchfagrgg e%y 3 ﬁ%ag'gﬁ:t ane ﬂyetﬁ%%@%% %r f%v‘c’) Bgurs
'mas dlstlIIedTheTﬂéxFEFQnUa§r6§9 an é%%#r%ﬁﬁﬁqﬂwn&h(%nl@r@$0§mdt98@6
gﬁbe?a?ﬁfﬂ E?léig &B$ﬁl§ﬁgg%m§gF;?l e hqﬁﬁﬁgﬁn fWEﬁh?éeﬂ%?%?%ﬁnth?? 1 C
bt 0 (4.5 ) CheiR- o6HER0SdE3He BraohomR TA8 Wl o avas “TosTyE8ag- or
a further fiflesedhovos. pEeoliexin eeheas (eadpr.acﬁceacscv?) htetfeslahich
formyl-l—[l— h-chlorophenyl)cyclobutyl]butylamlne (m.p.
. 97.5 to 98.5°C) (Formula I n = O; R, = propyl; R, = K;
15 Ry = H; R, = CHO; Rg = 4-Cl; Rg = H). |

Example 7

A solution of l-(3,4—dichloropheny1)—l—cyclobutane—
carbonitrile prepared as described in Example 1 (35.2 g)

20 in ether {100 ml) was added to a solution of propyl magne-
sium bromide'prepared by the reacticn of propyl bromide
33} . (32 g) with magnesium turnings (6.36 g) in ether (100 =1).

The ether was replaced by dry toluene and the mixture

heated under reflux for one hour. Water (200 md) and then
25 concentrated hydrochloric acid (120 ml) were added and

the mixture heated under reflux for one hour, The reac-

'~ tion mixture was extracted with ether ahd'afterdWashing

and drying the extract yielded a residue from which 1-

butyryl-1-(3, h-dlchlorophenyl)cyclobutane (b p. 120-128°C
30 at 0.25 mm) was dlstllled. '

The ketone produced as described above (37 0 g) and
98% formic a01dl(9 ml) were added to formamide (23.5 ml) at
170°C and the temperature kept at 175-180°C for five hours.
A further portion of formic acid (4.5 ml) was added and
35 the mixture was maintained at 175-180°C for a further
fifteen hours. The mixture was extracted with ether which
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- 32- on evaporation gave a thick oil which was crystallised from petrol eum

et fér(b.p. 60-80[err]) to give N-forngh-|-

4-di chl orophenyl ) cycl obutyl butytam ne having a melting point of -
. C(Formula |l n=0; [err] =propyl; 5R =H R3 =H R4 = CHO R5=

and R6= 3-Cd). In a sinmlar manner to that described above the i~

fol | owi ng eBnpyaperatdon igare [erifpickanplewhich was crystallidexir] 7(a)w”

i sobut yl detrol. ther (b.310581802 (Blive N-for opy!
fromChe rolgﬁﬂigtﬁss(%b_ﬂ 6618029 ﬁzng%ve N fqﬁmylii ot

94-96[err] [3¢4p, 4-dichlorqphanyl 3cyclowtyl lgutv_.amine. havirgg-a02 Exanpl e
8 20 hbethhedyelint JxaAB-LLG5%d. OFermiinadly nf &t Bhydr = g (25 ni)
was add?ﬁ i;‘api_dl.%d O asfir Zg? Xt ur. 'of-éi;giunlaggﬁﬂﬂl}nl1éﬁqéxgﬁl.g)

in dry fetRahydfior Bmar s fy )= i BetFodehl 2RAe st 3ol heat ed
under reflux for._five .haurs and then cop] ed. Wt er. 5 a 25 then 10%
sodi um hydr oxi dgnsa Wa(ré BAISEr & aﬁ%@g gﬁﬁcfﬁgg# ngivée &q'}? ered

t hrough di fivdiewings cempdursisd dvemelemadée Regi stered Trade Mark CELITE

The product was extrac- ted .into ether, back extracted into 5N hydrochloric
acid and the aqueous |ayer was basified and extracted with 30 ether. The

et her extract yielded an oil.uhich MHRlNHGHOI; ved in propan-2-ol (5 m)

and concentrated hydrochl g aci d (was~added to pH 2 . Evaporation of the

result'Qp sol ution géee \ e i-ch was col | ected, washed with _
wag N-ngthyl-1-[1- 35 (3, 4-di chl orophenyl
3- _

acetone~and dried. The pr\y
)cycl obut yl ] but yl am ne h)t_-gs ocT -

Example a Ry - By Rg m.p. (°C)
7(a)  disobutyl  C1 H - 110-112°

15  7(b) ' ~ propyl [+28 F 115-116°
7(c) phenyl | cl H 94-96°
7(4) propyl H H 98-102°
Example 8

20 N | . S |
The product of Example 7 (4.0 g) in dry tetrahydro-

furan (25 ml) was-aﬁded.rapidly to a stirred mixture of
+  lithium aluminium hydride (1.L g) in dry tetrahydrofuran w,
(25 m1) undér_nitrogen. The mixture was heated_under
reflux for five hours and then cooled. Water (15 ml) and
25 then 10% spdium'hydroxidé_solution (3 ml) were added and '
the mixture filtered through diatomacéous_earth,sold under
the Registered Trade Mark CELITE. The product was extrac-
ted intd ether, back extracted into SN hydrochloric acid
~and the aqueous layer was basified and extracted with
30 ether. The ether extract yielded an o0il which was dissol-
ved in propan~2-ol (5 ml) and concentrated hydrochloric
acid was added to pH 2. Evaporation of the resulting
solution gave a white solid which was collected, washed
with acetone and dried. The product was N-methyl-1-[1-
35 (3,4-dichlorophenyl)cyclobutyl Jbutylamine hydrochloride and

- . oo -



had a nelting point of 234-235 C (Formula I n=0; RL = propyl; [err]) Ln-~a
simlar manner to that descrtbed above the 5 foll ow ng conpounds were o
prepared CHR NHwve. HC 10 Exanpl e [err] 8(a) phenyll+ﬂi>’

C H : 275-278[err] 8(1) 33 = . propyl | a

H _ 223-228[err] 15 Exanpl e 9 The product of Exanple 7 (10 g) in
sokgyion in ether (50 M) was added to a 70% t ol uene sol ution of sodi um
bi s== (2- met hoxyet hoxy) al um niium hydri de sold under the trade mark Red-a

(:1_0 mzj at a rgaairmt r@éyt;%anfgnp?bﬁt][ aﬁge3252t39°\;@\2 (@orﬁ’rﬁzg.a Then rd >@§(er¢ was
stirred a i s at ur. r four hours er a

dropwi se wit t?rcwwﬁaian% ﬁﬁeﬁm’ %- %u é-uﬁ I‘N{ee?rgﬁ t%r%b'lfgh)ad}vgﬁiﬁm%g%ﬁ@ﬁgart h
CELITE). A . ' . T

(cELI™E), "neous AR b o o B ot sideu gt e

hydr ochl 6ri ¢ ZEikhwing whonpogntisdwerepprepareds[err]) appeared at the
interface which was collected. Base was added to the agueous phase and a
further ether extraction performed. Evaporation of the ether extract

yi el ded an oil which was dissolyed i @/HBq&¥e.2C3 (5 nl) and concentrated
hydrochloric 30 acid added t/ . | Evaporation to dryness gave a white
sblid (mp. 233-236[err]R « —setyds were conbi ned and

N- et hyl - | -[ 1-

(3, 4-di chl orophenyl ) cycl obugy/TT ' hydrochl ori de (mp. 236-237 O
(FOEHU|§ﬁi n=20; [err] = pr8pyl; R2 = H 35 [err] H [err] = Me; [err]
-%ﬁ(] d '

- [eéxqmp:lt-g:;-CI ). 3ﬁ1 R5 - Rg m.p. (°C)
8(a) phenyl Cc1 H 275-278°
0

8(b) propyl Q1 H 223-228

15 Example 9 _

. The product of Example 7.(10 g) in solution in ether
(50 m1) was added to a 70% toluene solution of sodium bis-
(2-methoxyethoxy)aluminium hydride sold under the trade
mark Red-al (40 ml) at a temperature in the range 25 to 30°C.
The mixture was stirred at this temperature for four hourc.
N Water (25 ml) was added dropwise with cooling and the mix-
\ . ture 2iltered through diatomaceous zarth (CELITE). Aqueous

" NaOH was acded and an ether extraction performed. The ether
extract was washed with water and back extracted with 5N
25 hydrochloric acid. A white solid (m.p. 232-235°C) appeared
at the interface Which was collected. Base was added to
‘the aqueous phase and a further ether extraction perfcrmed.
Evaporation of the ether extract yielded an il which was
dissolved in propan-2-0l (5 ml) and concentrated hydrochloric
30 acid added to pH 2. Evaporation to dryness gave a white
solid (m.p. 233-236°C). "The white solids were combined and
recrystallised from propan42—ol to yield N-methyl-1-[1~
_(3,4-dichlorophenyl)cyclobutyl]butylamine hydrochloride
(m.p. 236-237°C) (Formula I n = O; R, = propyl; R, = H;

35 R3 = H; R, = Me; R5 = 4-C1 and Rg = 3-Cl).

20



In a simlar renner to that described above the follow ng conpounds were .
prepar ed. VWhere the fornyl startl'né erial -was insoluble in ether, a
sphif pon of the reducing agent was added to a stirred suspension of the -

conpobfida sAmilhe mbhaeﬁ ﬂd“t%ﬁﬁnﬂbié*iﬁvasabaﬁéeﬁﬁédfbﬂiow;n

chI or| de alts of the des (o] 0] nds_beco sol ubl.e i
aqueous® PR ﬁdwﬁBFePESP@EI q'{hr?efr% fg’?ﬁ g‘;"gﬁr FBE BESPEHA; a
nmodi f Foeds oj:nsso]hub]he i 4ol atbhetr,pra)csaﬂluimcm eofetﬂmereddaelwgl hgbﬁtamaar ent

tot hosfd&é(dl 4:8d | %t;r.p'?‘ear tsusEJ%rnglo% ]on %M§l cfompounfj| L@ rtl:’

[err]

257- 259qme10115the gooup R,y is incrmacbuﬂw hydrochlofide salls of

209- 21 r 233 9(d)
ey op?ﬁt?é &esc’iféd compounds eyt ) e S Eiolu?%( }n the aque%@é_ hexyl

Cl phase an@mog:ggsg@.pple in the RASANGP g Ee SO that approprlate

264- 26 N thed
Prois err ca‘9§9 s in tpe 1@1‘&‘1‘?&*‘9“‘) 'f‘;f%cedurc'? &be requk‘r‘edlis Y&%[lerr]
9(i) Dbe appae9latoﬁex§zhose skilled in theyart. 170-172 9(j)

I sobut yl (CH CH[err]- 256-259[err] 9(k)
cycl oti exyl Cl - 51M| ] 9(1) - i sobutyl -
Ne “Me | (1) 25 /5T CHR HET oyl Ove H
173 1750 9(n) . phenyl . H 116- 118[err] 30.
Boi | i ng poi nt of frie- 1500 4t1.O nm Hg. Exanple 10 The produciw’
%x ycpl- 35 . di rethyl ether (25 m), water

ample-7 (4 g), di eth%

(10 m) and concentrated fgdrochloric acid (10 m) were rn'xed and heated

under
Example Rl R5 RG - m.p.
9(a) isopropyl l H™  257-259°
15 9(b) sec-butyl cl H . 209-212°
9(c) ~ isobutyl cl H 225-233°
9(d) -~ cyclopentyl c1 H . 252-256°
9(e) .~ n-hexyl - o H 117-118°
9(£)  4-methoxyphenyl = C1 H 264-266°
20 9(g) 3-methoxyphenyl cL - H 254-255° -
- 9(n) 2-methoxyphenyl c1 H  149-153°
| 9(i) cyclohexyl c1 H  170-172° W,
T9(3) - isobutyl -(CH = CH),-  256-259° _
9(k) cyclohexyl Cc1 cL~  223-224°
©9(1) ~ isobutyl . Me  Me (1)
25 9(m) . propyl OMe H 173-175°"
9(n) methyl phenyl H 116-118°
30

(1) Boiling point of free base >150° atl.0 mm Hg.

Exam'ple 10

The product of Example 7 (4 g), diethyleneglycol-
35 dimethyl ether (25 ml), water (10 ml) and concentrated
hydrochloric acid (10 ml) were mixed and heated under



-35- reflux for nine hours. The solution was washed with ether and
NaCH added before an ether extraction was perforned. The ether extr
washed with brine and water and yielded 35 Qil on evaporation. The ‘s
(3.19 g) was dissolved in am xture of propan-2-ol (4 m) and ether (20 rr1)
and concentrated hydrochloric acid (1.5 m) added. The sol vent was

evgpor at ed '9éf¥ﬂ#)f&%ﬂﬁ¥ﬁémhéu§§olurhensbmutmenswasawa@hb@whﬁﬁﬂﬁ spirit
and™evaporation I n vacuo gave 5 %Ol i dified Q | n vacuo.
The pro- ducethedr g \ag qq%gt}gg&g}oﬂﬁi PEORFefRef ?’ﬁr exl c%rié’ff‘*(:)
im([dl h?g ?1 (rjrelﬁrﬁmrp%dlt I OIhQOd’%Rf)Bl[exti'actThaspwadheﬁ wdth brine and I

- i chl,or ophe u ri ¢ n
=0, [err] e s q2ded dn Yol 20K, BULBE-RXERR, Ol 013 1618 A,
simlar rra?maras m:‘tdsadlw@dscim laemi bare olﬁeprﬁpfanl—lzewlndhcmip)om afgrar

d. As h

o te of t he oL Ll BBl sidiedb B PakSeheEies sty 6“% B AL e
more sol ubt e The tswelwenarwas ptradposatedainayecuori afepesdied @s%ﬁw& he
| solation prﬁ]?r?%ﬂcﬁ;ﬁa{ﬁéf%éfﬁ?l&% W kbibetagpar %@tapb%ﬂw iSKiddag i n

the art. [er
10(a) [ gave g)rgu;@ywhlch solidgfied on wgrming lﬂm'errﬁhel(?%?‘
sec- butyl duct w recrystéﬁ.llsed ﬂ'gml%%[t%ﬂ]eu&ﬁ etH¥rc)(b.p. 100-

ICSC?Utyl 1¢ 120°€ h@@l@?@r?]’(‘ﬁ%ﬁ}néoPQ)’-n §H So1- (}émgn‘y s P ”&dct
H= 271- 3744 exx[110%§ d-dichlofophehgiyplyelybutyl JbutGilamine h;Hiro-

214- 219 h 06- 2 o
10( h) Lerrl jhol(‘?q’%lo%%tWOrmUﬂ%O °8/b; Ry = groByl; 5]2)'2?5’[&3] Boo= ]

cycl opr opyl 5 = 4-C1 and Rghe= 3-Cl) 204-206[ err]

In a similar manner to that described above the
15 following compounds were prepared. As the size of the
group Rl is increased the hydrochloride salts of the
desired compounds become less soluble in the aqueous phase
and more soluble in the organic phase so that appropriate
modifications in the isolation procedure are required as

20 will be apparent to those skilled in the art.

L . 'CHR,NH,, .HC1
25
Example Rl R5 R6 " m.p. .
© 10(a) isopropyl cl H 200-202
10(b) sec-butyl c1 H 178-179°
30 10(c) isobutyl c1 H 163—1652
10(d) cyclopentyl Cl 'H 185-210" (dec
10(e) - phenyl cl H 271-276°
10(£) . L4-methoxyphenyl c1 H 214-219°
- 10(g) cyclohexyl cl H 206-210°
10(h)  isobutyl H H 210-212°
35 10(1) _cyclopropyl c1 H 204-206°

A rem e pmmaea 1 mem me e pegy WTTm i B 1T T RN R TG ths e i A o STaRS MAR) TE S AT SmaL  EEWBERR T = 9 A VA S CAMms L mmemseme = s



-36- Exampl e [err] - 36 - R R mp. 10(j)

Ph H 235-236[err] 10(k) propyl

O Exampldl4-217[err] 1®.1) R opyl é

[ er 157- 159 er o(m cycloh tyI

156i§g§9err] 10( n) g% fbyclohexyl Fh B 235 23é3- -
215[err] 5 10(&0(p) prapxlw1 Me O Cl F - 21442w¢%1:a*
10(q) propyl 8- 179[err (4,
pr opy! 10(1) Py e Propyl it oo 10( CH'CéB h;ﬁoléb
d H 10(m)174-175 16Woloheptykycl ohexyln%t hyI & T56-162°
18(8 )150 10(]40)(1-1) o%Cl oqu,q)d}fgghml s CH- § 184 182_[5§1r] 10
'propyls 1O(P) eﬂﬁthyl 26-128 1C¢%) . 4- quoﬁ@ﬁhéﬁﬂ
d ) 2790 10(y) Enopyl met hyl QOMe H - C==C @Ity

248- 262[ err r 15 (a boiling point of fr base 168 C/ 0.Q5 b
dlethylgnegi9k d}neth§l)ethé¥wr gced by eth@iene- % g|8{¥§nn4§3rf :
ether. In al@i sﬂlar manner t @ridptl descri bed aPave, 1-Hl - (4- 174-175
chl oro-2-fl BK% henyl ) c ? rﬁ ixﬁre%ggyrme(b P 99[e r]/0. 05 . é%b
Formul a | # g S E } 1
%F[l (F f:ub®6pﬂenyl)cyé&gﬁanjﬁﬁxﬂéeth{?e gydebchlorlﬂe (n1p ngiquj%g
or a ; ro r] = Han -
1- [1?¥Q-chlg9§Yg-nethyl? C5X| obut % ]butylan1§§ ﬁHdrocﬁ oride Zé?) et/
188-190[ er r}P(¥Rormula | n-=pFomekr] = propylH [err] af [err} 4385 r] -
4-Cl and R61@§x)2 Me) WQLQleQQﬁﬂﬁghg§ Exanple@1IO(z) OCaa) andzggfbb)

Exanple 11 : respective
P 10(y) (b) methyl ;pB-c-CH_%H- 248-262°
CH
N\ AEH
15 T H—CH
' éag _boiling p01nt of free base 168°C/0.05 mm Hg.
b diethyleneglycoldimethyl ether replaced by ethvlene-

glycoldimethyl ether. _
- In a similar manner to that described above, 1-[1-(4-

chloro-2-fluorophenyl Jeyclobutyl Jbutylamine (b.p. 99°C/0.05 mm).
20 (Formula I n = 0; R, = propyl; Ry, R and R, = H; Rg = 4-C1;
Rg = 2- F), 1-[1-(2-fluorovhenyl Jeyclchutyl Jbutylamine
hydrochloride (m.p. 175-177°C). (Formula I n = O; R, = pronyl:;
Ry Rz, Ry, Ry = H and Rg = 2-F) and l-[l—(&-ch;oro-z-mcthy )
cyclobuty*Jbutylam;ne nydrochloride (m.p. 188-190°C} (Formula I

= 0; Ry = propyl; Ry, Ry and R, = H; Ry = 4-Cl-and Rg =
2-Me) were prepared as Examples 10(z),10(aa) and 10(bb)
Example 11 respectively

The product of Example 10(c) (3.3 g) in the form of the
free base, formic acid (2.99 g) and water (1 ml) were mixed
with cooling. 37-40% Aqueous formaldehyde (3.93 ml) was
added and the mixture heated for eighteen hours at a tempera-
ture of 85-95°C. Excess dilute hydrochloric acid was added
and the solution evaporated to dryness. The residue was
basified with 5N sodium hydroxide solution and the product
was extracted into ether. Evaporatlon of the ether yielded
35 a pale yeilow 0oil which was dissolved in a mixture of

propan-2-ol (4 ml) and ether (20 ml) and concentrated

25

30
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The product of Exanple 10(c) (3.3 g) in_t formof the free base, formc
acid (2.99 g).and water (1 m) were m xe ith cooling. *37- 40%Aqueous : @

f er mal dehyde ng- t eated for ht e hour
at a tenpera- (k%ur e %1%5@9&&&@%) Y"Fént dﬁ}?ﬁ’r QE‘HP&J—,S@ ‘aci

and the sol ut iwas avareratedtandrYhessesidue dessdﬂaedardmﬂﬂﬁedﬂ#VMﬁh 5N
sodiym hydrox'éﬁ}]a%iﬂlﬂé&d] ?péiqstaaowtfawa et rg%tee%n Qﬂ?sso? ved

Evaporation of e ether yie ow ol |

a—pare yel |
in a mxture HCiFWRATRS- Wi thpatyodaume eRbET( 48 -B1-) 6QmBQCOh e e K
- 37- hysrgcm:${%$xmdwlﬁﬁlﬁ@)wM@?haﬂderééQpﬁt&QllsE@Bf?ﬁmﬂadﬁtdﬁ§ Th%
evaporated an resi du olv e no Vg e
in vacuo to giRF® EM%%%\A@%“‘?EHY@ it"gg‘ gn‘*rﬁ ?%Xﬂqyéﬁ Eg‘ ai
$g 80[6:1 r;9: t@-—ymea&hybburbjrvllfmmel[hyldﬁbcﬁ{llotoaslﬁr éuT. téJlgﬁ-émc’fG))m a(ciaimlu
e product t or n cl i -
3- meltohyl buty %r hTo+%‘a% hé‘ R295 p? é?/’rﬁty EL’ Cl" 0; RL
= i sobutyl; RR. 44H = M; R 4-0d; R6 = . Ina S|n1lar manner to

that descri bed above t he foI | owi ng corrpounds of For mula | were prepared 10
CHR NMe . H [err] 15B@npimilarsSeannengto that descaiibed above [Hhe ]

TPy VBT S Rtng RIS ORI T e PR 110
10(n) cycl ohexyl ClL 227-228 20 11(d) . 10( q)

propyl 1V H 187- 1880 ll(e) CHR, NMeg(EF1 ~ propyl @
H 194- 196[err] 11(-). t) “{ cycl ohexyl d H
194- 196 B
15 Example  Starting 'R, R, Rg m.p.
. Material o
11(a) = 10(n) isobutyl H - H 195-198°
11(6)  10(3) propyl. Ph H 194-196°
11(c) ~ 10(n) = cyclohexyl Cl Cl 227-228°
20 11(4) 10(q) ‘propyl OMe H - 187-188°
11(e) 10(s) ‘propyl <1 H 194-196°
(2 . 91 ‘cyclohexyl s an_10r0
\ 11(z)  10(%) Tpetnyi Ot H 194-196
cyclopropyl o re_1679
- 11(g) 10(u) metnyy  CL H 165-167
25  11(n) 10(v) - propyl -CH-CH—CCl =CH-~ (a)
11(1) . isobutyl cl c1 = 225-226°
11(3) 10(x) 4-fluorophenyl CI H 2_340
11(k) propyl isopropyl H °~  211-213°

30 (a) boiling point of free base <250°C/O 05 mm Hg.

Ebcample llLl) N
- In a simllar manner to 'tha'l: descrlbed above N,N-
dimethyl-1-[1- (h-chloro-z-fluorOPhenyl )cyclobu'tyl]
butylaminé hydrochloride (m.p. 183°) was prepared.
35 (Formula I n = 0; Ry = propyl; R, = H; R3, R, = Me;
Rg = 4-Cl; Rg = 2-F) :




Sremmem s il s et P DR

met hyl 11(g) 10(u) cyclopropyl- G H 165- 167 nethyl 25
11(,F .

10(v) - propyl - (a) 11(1)
- ~ 225-226 1I( 10(x) -fl uorophenyl d H
11(k) - - propyl |sopropyl H . 211-213[err] 30
00i||£gtﬁ é agf free base <250 ¢/ 0. 05 nm Hg. Exanple 11(1) In a
simlar ma t descrlbed above N, N- : -’

B R e R S
[err] Nedinsthylcethae 503)11\1 , VEBteEXGAP Im.:.iZafEdecpnodnct:lrad:fedExarrpl e 7
8.3 2 d
gonceg% ate &ﬁé‘éfﬁgg%:iéflﬁc acl(?ﬁ(g%l qi%rlﬁeé%ge%nd\l\ggﬁ ﬁgm%eanreflux
for sixf eeneﬁéuxsformemﬁeﬁfm&@m potheduistereavas, payredudntacH was
added and &QeﬁPrOQaabo%t 'I\ﬁ@f?%dd“ ddeing EHaPErELLER 99:&%52;%% oil.

A sanpl e of 1S o'l (7 ‘wat er orn1c acl wer e

ni xed and iBFAaf8BBYde @N@PQH% %ﬁﬁkﬁﬁve1% %T&t@%é-maé Fagpde @ﬁaéﬁnﬁeflux
for three @QBV§7@9dgt)be*kaQ;@iC€(fG JRted) %@Yﬁé?ﬁbéoébidaQBd 5( . Jrhder@nd

er KnglnmE,t ?Flﬁ-’(‘i [ i‘n%is\%g %&3&%%&' K@% )‘Ejyg | %‘%@?gr] bﬁ'flﬁ g‘&?‘%@ﬂ?ya'@écm ori de

(mp. 195-H@&redsundelr refdux dCdr-othirde holirs AndRthenpeeprlentfated RR4
=Me; R504 hyd%oghfﬁrlg gk&d %idaﬁﬁﬁ)an&' propan-2-ol (10 ml) were
added. Evaporation to dryness gave N,N-dimethyl-1-[1-(3,4~
dichlorophenyl)cyclobutyl]butylamine hydfochloride (m.p.
195-19%6°) as a white solid (Formula I n = O; R, = propyl;
Ry = H; Ry, R, = Me; Rg = 4-Cl and Rg = 3-C1).
15
Example 13

fv.

. 1-(4~Chlorophenyl )-l-cyclobutanecarbonitrile (37.6 g)
prepared in a similar manner to the 1-(3,4~-dichlorophenyl)-
~ l-cyclobutanecarbonitrile described in Example 1 was added
20 to a solution of potassium hydroxide (32.4 g) in diethyle-
neglycol (370 ml) and the mixturc heated under reflux for
* three and a half hours. The reaction mixture was pouirsd
"~ into an ice/water mixture and the resulting solution was
washed with ether. The aqueous layer was added to a mix-
25 ture of concentrated hydrochlorlc acid (100 ml) and ice
and the resulting precipltate of 1—(4-chlorophenyl)-l—
'cyclobutanecarboxylic acid (m p. 86-88 ) collected, washed
with water and dried. .
| ‘A solution of the acid (10.5 g) prepared as above in
30 tetrahydrofuran (150 ml) was added dropwise under nitrogen
to a stirred Suspensioh'of lithium aluminium hydride (2 g)
in tetrahydrofuran (150 ml). The mixture was stirred under
reflux for two hours and water added. The mixture was
filtered through diatomaceous earth (CELITE - RTM) and the
35 product extracted into ether.' After washing with water
and drying, the ether was evaporated to give a residue

" et et —— cemm = o e A e——— -



manner to the 1-(3,4-dichlorophenyl)- 1-cycl obutanecarbonitrile desc

in Exanple 1 was added to a solution of_-ggassi um hydroxi de (32.4 g) \i

di et hyl e- neglycol (370 m) and the m xtudre heated under reflux for three
and a half hours. The reaction mxture was poured into an ice/water

1 Xt U dt [ ti | yti hed with.ether. Th |
e et o MR Vs PeRTstard R A Ttk lewh, bt Tt Booot) and.
icelagdtthe r@@ﬂDtin@hprprbﬁhh&tﬁgﬁ Ib&lL@##¢h$Twm?h%nyl)c%céobufgl11
and driea. A BEPRYL A188HEL Tl CBEERETG, COMad as above in 30

t et r ahydr of 1%0 - ' i

ot honty oea ot o  HROSBLLteRR AU RN, (itaded | 205 RaLa s, LERTe

The mi xture we80sgir indpymddinecf(5a mlor wam added dnopwhsertaddcdolutdon
! 0 Fen e

ot 15 SRR 0 R P, gadolpe

1- (4- Chl or ophenyl ) -1 - cycl obut anecar bonitrile (37.6 g) prepared in a Eiiiijg

product extracted into e ) r washing Wt )
ether was evapePatddifoigeve Fheedicegperatups cresuallevedstal risedter spem

A ohl or SR Ly CL bt bl T ol oo o 00285, A ET
-[1-(4- , .- : . - : n
of Lthe al cohobhbPENRREHY I CHEINE AN G by Lehe, SuipAerEEs i) nas
added dropwi sémtp.a99el00°C) easyprecigeateddy| sehpingeth60rghcition
px%ydlne 1800 nl) cooled in |cet'The tenperat ure was a%lo ho ris%lto.
it t ol at BEECHER ABHEI A EHe o T AR evpeeRirerednFarodhlotic
Chl or ophenyl ) agt80k209| migt.hyl p-tol uene sul phonate (mp. 99-100[err]) was

precipitated by pouring the reaction 10 m xture-into a m xture of ice and
concent rat ed hydr odhksodiudian of 20 Mylphonate compound (97 g) prepared

as described above and sodium cyanide (16.6 g) in dimethyl
sulphoxide (370 ml) was heated on a steam bath for eighteen
hours. The mixture was poured into water and extracted
with ether. After washing and drying the ether was evapo~
rated to leave a solid residue of.fole(h—chlorophenyl)-
‘cyelobutyl Jacetonitrile (m.p.'63-65°C),

15

20 A solution of di-isopropylamine (16.5 g) in dry tetra-
hydrofuran (50 ml) was stirred under nitrogen at a tempera-
ture of 0°C and a 1.6 M solution of n~butyllithium in
hexane (100 ml) added dropwise. The reaction mixture was
stirred for 30 minutes and then cooled to -78°C. A solu-
tion of ZP[l-(h-chlorophenyl)cyclobutYl]aqetonitrile (9.5 g)
prepared as described above :a dry tetrahydrofuran (25 mi)
was added dropwise. The temperature of the mixture was
allowed to rise to 0°C. and the mixture was .stirred for ten
minutes before a solution of methyl iodide (10 ml) in
tetrahydrofuran (10 ml) was added. Tetrahydrofuran (75 ml)
was added to give a homogeneous solution and a further
solution of methyl iodide (4 ml) in tetrahydrofuran (10 ml)
added. The mixture was stirred at ambient temperature for
two hours and then water (50 m1) added. The agqueous phase
was washed with ether and the ether combined'with the

35 organic phase of the reaction mixture. The combined organic

25

30



A sol ution

of the sul phonate conmpound (97 g) prepared as descri bed above

and?soo'un1cyan|de (16.6 g) in dinmethyl 15 sul phoxide (370 ml) was heated

on ¢
ext

ed

to leave a solid residue of 2-[1-(4-chlorophenyl)- cyclobutyl]acetonitrile

\tdam bat h for ei ghteen hours. ~Th® w0 xture was poured into water and

with ether. After washing and drying the ether was evapo- rated

-

(mp. 63- 6§h§@.els> wér% s shed® ﬂ%é‘é'?ﬁ‘m@% WithSaRr ﬂg@:«%@@%éﬂcﬁ a%gc%hi n doy

tetra- hyd
[err] and %
dr opwi se.

to -78[err
(9.5 9)_25
added oﬁop
O[err] and
met hyl 1 odi
Tetrahydro
further so

uran was strrred nitrog er a- re of

hreg Mi@@%tmd'rh dfat\elbut&}ne@han% ier«ran@m#ed( 180 Yfﬂ%ldalcﬁted
dhe weaeh @tblrmﬁﬁegdweénétwaseﬂeéﬁysala)lm n:Jt Sstalnd t hen c;)ol Ieo|
u- | en C onu n| riie
11 seda datpm, il Gk %%ﬁbxfaﬁeﬁpﬁp@ Lo KOu eI B s s
m&eroﬂmeriyarmﬁ;caxwwtpi Jthemetuylpeopasnatiraned (. gJ SB3175°C).

the mxture was. stirred for ten m nutes before a solution of

i de (merﬂrﬂltnileetywéy@h*@duaaovélohn‘g)) was akdasd under

R G e SR eSS BOENISRCRIS A0 AR A %

The ni xt ur é4Gamlst |frorre<21amomts entThenpeaatmon mdxtlme hmss:oaumadhen wat er

gg?rbwn)eda\?mgﬁgef%— Sgéwaﬁlf% ?’V\?ﬁgeg Flﬂgﬁ mxture l'Jigne con%? ned -
organic . wi(bhpleétb@s' m%&lmmwmase nvesmphdalﬁﬂeﬁdmcuh aN yedraor ,
three X0 TeEntob cralcdla dHd E‘ék@fajc'@é!?p@iﬁhe@hr@ey g%lr‘%l%so'df Wi -
solidified was recrstal- l1sed fromindustri ate rit to
give 2- [1-@@3 Sombin&do FHART )eXeranhs yWere.- Wﬁﬁﬁ?ﬂpﬂ@ﬁﬁbﬁﬁﬁﬁﬂf;%%ﬁ
73-75[ err | inaTegaporated RSN el bgMete4s6)ivRHmieH %s”t‘&!rystal-
1ised from petroleum ether (b.p. 60-800) to give 2-[1-
(h-chlcrophenyl)cyclobutyl]-Z—methylpropionlc acid (m.p. 95-
15 110%).

Oxalyl chloride (10 ml) was added to the acid (2 g)
prepared as above and after the ‘initial effervesence had
subsided the mixture was heated under reflux for one hour.
Excess oxalyl chloride was removed by distillation and the

20 residual oil added to concentrated aqueous ammonia (75 ml).
An oily'solid formed which was extracted into ethyl ace-
+  tate. The extract was washed with water, dried and evapo- .;;
- rated to give 2—[1—(4-chloropheny])cyclobutyl] -2-methyl
~ propionamide. -
25 The amide prepared as above (1.34 g) was dissolved in
almixture of acetonitrile (8 ml) and water (8 ml) and iodo-
' sobenzene bistrifluoroacetate (3.4 g) added and the mixture
stirred at ambient temperature for five and & half hours.
5 Water (75 ml) and concentrated hydrochloric acid (8 ml)
0

were added and the mixture extracted with ether. The ether

extract was washed with 5N hydrochlorlc acid and the

35

aqueous phase basifled and extracted with further portlons
of ether which were dried and evaporated to give an oil.
The oil was dlssolved in petroleum ether (b.p. 80—1000)
and dry hydrogen chloride gas passed through the solution.



réflux wi th potassi um hydroxide (8 g) in diethyleneglycol (40 m) for 24 _

~

hours. The reaction m xture was cool ed, added to water (50 m) and the A
aqueous phase washed twice with et her._T&f aqueous phase was acidified J\;:b /
5N hydro- 10 chloric acid and extracted With three portions of ether.

conbi ned et her extracts were washed with water, dried and evaporated to

whi t | dpe pvhi ah-,l isad f et her, .
2055 to g v AT ALelBRpE RISy S pHs R B R R
(mp. 95- 15chlmcide Gmlpt 26Vo2b8eC(lvas roldecdddedy Cilkrakian (2 g)
prepared as aﬁﬁyﬁnc}?.fﬁj pfrer gherinifi ak eff.ervesence had §uh_siLF_Q§IlI he

u

m xture was heated under refl lx #dr 8ne hodr. XExcdss oXal i chl oride was
renoved %y dipssﬁl%fion ar.d the 20 - residual oil added to concentrated
aqueous 2monia (75 mM ). An oily solid formed which was extracted into
ethyl ace- tate. _The extract was washed with water, dried and evapo- rated

to give 2-[I Mﬂiﬂaﬁbhenyl .)cycl obutyl ]-2-nethyl propionani de. 25
The am de prepared_as aboye (1. 34 s di,ssol inya mxture._ of
acetonitrile (8 mqgh%mﬂr‘?\é‘t‘%{; ?g Fr&%mgﬁﬁ ?‘c@é (ggbr&rser’f@s mixed with
bi strifluor ofea::ﬁiydf *ous. ﬂogiﬂm??eﬂmamé (0 7@ xf uyr @8%) iforaticatacidi €00 ml)
tenperature for.fiye a_ha QULS ter (7 )..a e
hydr ochl ori c eg&c} ??@“@ﬁ@)a‘éﬁe°ﬁér§°sﬁa‘%&\é§¥§et %@aﬁﬁﬁo oﬁeﬁ%o&%%ﬁ?h
et her. The etmnecture rbeatedsataahédmpietra thitehyd G&IH3H 1C far dsixteehchours.
adqueouslpPhas i fd X13 & s der I fmi f Lch
vveqf"g dried agrgp %\i%%%ﬁg{gdw ?‘% g?ggrtggglltth Sf)r%e 0i I(ﬂ\{gsnE ld_? g%%)#)v%%ﬁie&g‘
petrol eum et gl 10.ypitiBoaguepusssodiumdhy dapFisige s tuloianie gite phasie
through the Seiuddd. solufion wasl éxtiaCted RTMENHRC] WeENEd with
-| - met hyl et hyl am ne hgdro; . .
water and dried with magnesium sulphate. Dry hydrogen chloride
gas was bubbled through the ether extract to give a white
15 precipitate of H,ﬁ-dimethyl-l—[1-(4—chloro—3-trifluoromethyl—-
phenyl )cyclobutyl Jethylamine hydrochloride (m.p. 246-247°C)
(Formula I n=0; R, = Me; R, = H; R3, Ry, = Me; RS = 4~Cl
and R6 =3-CF3). : .

20 Example 15

The production of salts of the compounds of the
N + invention is illustrated by the following Examples in which
equimolar amounts of the base and the acid were taken up in
a solvent. The salt was then obtained from the solution by

25 conventional techniques. |
Example  Base _ Acid Solvent m.p. of salt
15(a) 10(s) citric - aqueous acetone 158-160°
15(b)  10(s) maleic | ether 155~157°

30 15(c) 10(s) ~ succinic ether 152-155°
15(d) 2 . L(+)tartaric I.M.S. 150-153°

15(e) Note (a) ‘citric ether/methanol 163-164°(dec)

(a) The base was 1-'[1-(3',ll--dimethylphenyl)cycl’obu‘tyl J-3-
35 methylbutylamine prepared in a similar manner to that
| described in Example 10. '

DM o wmr memic i teus e de e temeaed e mtream M mem e e o



chloride (mp. 257-259[err]) was collﬁgtgd by filtration (Fornula | n = O;
[ ers " Me; [err] = H; [err] = 4-d = H. Exanple 14 The product of

) 4(h) (3.4 was m xed with anhydrous sodiumfornmate (0.72 g), 98% -
¥ C/aciBxkammole] 16 and 37-40% aqueous fornal dehyde sol ution (5 rr1) ‘and t he

e heated .@tsélﬁﬁﬂﬁﬁr BEU'b?-lefob%%z%ﬂeer@]s frpr %ﬁegﬁflggu&?o \ The

m xture was diluted with water % and asrfr {2 ueous.a
~ sodi um hydféski #2429 drPBWLsenifhscocddd® s"éﬁ%ﬂ?%%‘éuéﬂipﬁc éd Hwigt

eth Iher dwa&hmbwm HBh65D ﬁﬁ?edbﬁe?ﬂw : n%lsm&tli@ﬁaéf 1D(xr-t61ﬁdb%eﬂ

C ori de rou g .et.ner |

preci pi t at %qMBipWE;L@gH%pnﬁc Fbea?lctr? %-\3= f$l|0PBgrE?ﬁ98 18 8°sthitar
phenyl )cyqﬂarméxylt@tbuhanuescw@edcrﬂmrﬂm;m pl ﬁdﬁ 4% Q-(BFQF-ﬂﬂibmbm-O

I Th
pr oduct i oE?}bqnga?cl’%é%&’tlﬁ@ngoﬁﬁé’&ﬁ&}t&"ﬂr}tﬁwé‘q n?;%kh?-'f o‘ﬁ& mi UggP Qﬁ&? y te he
fol | owi ng dndintthesetherhirepleageidribyardmntioiisend €130 bakd . anTheheeacitd orer e

2k UP i o0 (AL nTHEoA°Lh, WS G0 U A5 LATRALE, oLl

mp. of saf20 Jﬂh)of the(syasultln@ tsoilartion wasjuaddedatet aneolusdonsof

igggg | %ﬁum borgﬁtﬁkﬁde (1 g) J.ne%{iﬁéthylenegl%%glégé{e% géé%her

L(+) tartar(@0 ml) and %hs mixture wee mFmred feyeyne apdea(BRLL hovms.c
et her jget p?]é‘sﬁl 64hsr éhﬁ@@c)slﬁ\)lg%b%@ él?ﬁe&%s lazer extracted ‘w

[1-(3, 4-di net enyl ) cycl obuyt m ne prepared

in a simni|vk }ham%‘ﬂelflﬁ thgped@é‘r%’@d 518G | e U, wished with water,

dried and evaporated to give a residue which was dissolved
in methanol (50 ml). 6N Hydrochloric acid (5 ml) was added
‘and the solution filtered and evaporated. Trituration with
15 dry acetone gave a-[1-(4-chlorophenyl)cyclobutyllbenzylamine
hydrochloride (m.p. 277-279°C) (Formula I n=0; Ry=Ph; R,=
R3,R4=H; R5=4-Cl;'R6=H).

Example 17

20 Methyl formate (62 ml) was added dropwise to isopropyl--
amine (85.5 ml) with stirring at a rate which maintained
gentle refiux conditions. Stirring was continued for two
hours after the addition. Methanol was distilled off
‘at 100°C ‘and N-lsopropylformamlde (b p. 108-109°C/25 mm Hg)
obtained by distillation.

25 _ . '
l_-Acetyl-—l-(4-chlorophenyl)cyclobutane (10.4 g) prepared

in a similar manner to that described in Example 1 for 1-
acetyl-1-(3,4~dichlorophenyl )cyclobutane and 98% formic acid
(5 ml) were added to N-isopropylformamide (43.5 g) and the

30 mixture heated at 180°C for four hours. Excess starting
material was distilled off under reduced pressure (20 mm
Hg) to leave a viscous residue which was heated under
reflux with concentrated hydrochloric acid (30 ml) for
six hours. The reaction mixture was washed with ether
until a colourless solution was obtained. The aqueous

35 phase was basified, extracted with ether, er.ed and evapo-



added dropwi se with cooling to magnesium,turning (2.4 g) under an T
at nosphere of nitrogen.. A solution of I-(% chloro- g%

E3<arrple 16 . A solution of bronobenzene (15.7 g) in ether (50 M)é

phenyl ) -cycl obut anecarbonitrile (19.1 g) prepared in a simlar manner
that described in Exanple 1 for the 1-(3,4-dichloro- phenyl)cycl obutane
caronitrile iratedeto (gvel anweilavttddhamast ldd sstdiared el e hpdrowy
t ol uene (130 ti ORI . hea QR 3, St b , one
hour. A sanpl e@k}ﬁ%gfr?)égiaf healr‘lgéét#lb%awggpu% ?%q'mjh%g" 20&\3%3 {go %B{s%irgiﬁlon of

sodi um bor ohy dihiikh (wag) trituratagl widh pedmeilesuhiethen Hr. g 6062+§826d t he
i Xt ur t4 _ _halff _| : . “added
m xture was stydrggyé og 9gs?ﬁgﬂ¥§ ha [g Wﬁuﬁlﬁgh\éﬁ{ﬁ%éﬁlﬁ%te § adde

slowy ang the aqUeous™| aye xlracte ne. extracts

t .
were washed wieFhywaBined Y@HOEH&%\J"Q-SO?A&E-@C} Ho'Qyt é‘oé:}e(sﬁ'&}@i%iféh was
di | ved i th Ir{59 . R@N= hl=ori ' 5 H W ageath and
't Ihzsgo?/ﬁt i :)2 .][Y?HZ(?Q Rind lg\b}}ipggat gggra%r i—?lr}lr?tpi&?r?%’v?i(’t rﬁmfé dr4 acet oﬁg
gave a-[ 1-(4-5& o=r(}'g enyl ) cycl obutyl ] benzrl am ne hydrochl oride (m p.
277-279 e i) 18 n=0 =Ph; = H =H; =4-C ;
-[err]:l—ig.erlrEL;rr% g S [I\/EIHII forgrg[(re](GZ m[)er\r/v!sts 'at[jgcracrj]dropwi se to
I sopropyl -- am ne (B5ASetyl-b-(B,étdichlgrephenyd ydilichuteiat &F n@dgyent | e
Vet hanol sy dPospaTed & depeiaBRe, #ﬁ“?%a%%?ﬁﬂé% TP gy e o
1Q8-109[ err]/ asixtbmry) ofbpurnedifing {25 mit) and 28% formic acid (15 ml)
L 7Cetyl - | - (40 L @PBENY 500y 850BUIERRC 41 hoins PT O Ghllstflufle Skl | 8E1rred
manner to that described Tn Exa Ieo% or 1- T o
acetyl - | - (3, 4-3R¢ e bpA AT }692&65u§aﬁ@1‘ Fixmen haure. adftes ¢rglinge
added to N-| sopi@mlkeirBMES be3rado)ntad NmalodiIdMe deseoad 489, C

pressure,(20 WSS COTiEaIHeR HRSBeds VIS GIUSHA ARaEGien HLHY AgaroLs
sodium hydroxide solution and extracted with ether. The

ether extract was washed with water, dried and hydrogen

‘chloride gas was passed into the extract which was then

evaporated to dryness. The residue was triturated with

dry ether to give a solid which was recrystallised_' from

20 propan-2-ol to give E—l—[l-(B,h-dichlorophenyl)cyclobutyl]
ethyl pyrrolidine hydrochloride {m.p. 233—23500) (Formula I
< . n=0; Rl = Me; R, = H; Ry and R, together with the nitrogen
f/ to which they are attached form a pyrrolidine ring; RS = 4-C1
and Rg = 3-C1). . |
| Eﬁampie 19 | o
: 1—(4—Chlorophenyl)-1-cyclobutane-carboxylid acid (10.5 g)
prepared as described in Example 13 was heated under reflux
30 with thionyl chloride (20 ml)for 2% hours. Excess thionyl

chloride was evaporated off and the acid chloride of the above
acid distilled (b.p. 82-96°/0.2 mm Hg).

A solution of the acid chloride (23.0 g)-in dry tetra-
hydrofuran (100 ml) was added slowly to the product of the
reaction of magnesium turnings _(3.0_ g) and ethyl bromide

35 (12.0 g) in dry tetrahydrofuran at a temperature of =70 to

T AN - ey yeitmeemn s L ke, e s ame te e epvma e e
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reflux with concentrated hydrochloric acid (30 m) for six hours. The

DN on mxture was washed with ether ,until a colourless solution was

ed. The aqueous phase was ba§|Fﬁed extracted with ether, dried and
- -43- rated to give an oil which was dissolved in 5N hydro-

fic acid. _ On evaporation a yellow oil was obtained which was .
triturated-60P0.pelhel cempErEutd. yas Reps & +60JCvdor an hour and

1050 oR yapr khah sl IS L OO | RRBXERERS mCLAR, A4S 5““"
-;1 ?o R6r£oB:I)LOWE>daFDm SN hydmeshloric (3¢ #dd{ 260omaphenyh) opsldng andie . gf
Byr rol i df’n%@iéﬁ% iR S b d@gfﬁ? StAlr)  VRSHRd S e,
five h(§.1r ssohumbicgrbonalestsodetiond driedd afhessolyent mas sfemeeed
hours. Aftﬁyut@ ?’o‘i“&t&'?ﬁ‘u rargi Li-e%ﬂ?gwayiﬁﬂ (Hf-ehiwrjaﬁﬁie‘?@‘lous %@5&@5&800

m). The so was washe baalflﬁg sodi um
hydr oxi de Qbﬁéﬂpéﬂ.&MjQ%&Wk%%%ﬁﬂQWt eP hePO~-19 ph@r é%% act was washed

with water, drled and hydr n. chl rlde as was ass d 0 xtract
shich'vas {nen & Hragerdaband as aabasted o dabeelp iy
ﬁt?e{lt?BQRMdlahﬁﬂbhlde ﬂ?ﬁﬂi??ldbﬁﬁ?%p?ﬁﬂyﬂamFMQr@erffhﬂ%ﬁid@hve

i C cycl obu e reali r.o, ri de
kmp. 233: g&‘s Pe) 2@50233%3 %’ei? Xﬂ;ﬁg%[ EPr]?‘a%‘i%/ nb d*’[‘err] |
t oget 4} V\Ekhmph.e nili ogen to @meulaeyIane-aOt;aRHed: fﬂ:tr,ml:ha p=yrH;)I i di ne  \u/

ring; [errh Cl IV%n'dPBG @_ﬁ) R Eﬁgrrple 19

Examgle 20 -
'l-Acetyl-lé(A;éhlorophenyl)qyéiobutané (61 g prepared.

in a similar manner to that described in Example 1 for 1-
ace yl—l—(3 h—dlchlorOphenyl)cyclobutane, platlnum oxide
(0.75g), 33% solution of methylamine in ethanol (60 g) and
ethanol (30 ml) were charged into an autoclave. The auto-
clave was filled with hydrogen and maintained at about 60°C and
20 bar pressure for ten hours. ' The reaction mixture was
filtered through charcoal and the solids washed with abso- o
*  lute alcohol The solvents were removed by evaporatlon and N\

a sample orf the residue (10 g) was shaken w1tb 2M hydro-

chloric acid (50 ml) and ether (50 ml). The agueous
25 layer was basified and extracted with ether. The ether
extract yielded a liquid on evaporation which was distilled
(109°¢/0.3 mm Hg) to give N-methyl-l-[1-(4-chlorophenyl)
cyclobutyl lethylamine . (Formula I n=0; Ry = Me; R, = H;
3 = Me; Rh = H,_.R5 = 4-C1 and Rg = H). ' B

15

30

35



1- (4- Chl or ophenyl ) - 1- cycl obutane carboxylic acid (10.5 g) prepared as
described in Exanple 13 was heated under reflux w.th thionyl chloride
.m)for 2[err] hours. Excess thionyl 3Q ghl aride was evaporated off
acid chloride of the above acid distilled (b.p. 82-96/0.2 nmHg). A \

solution of the acid chloride (23.0 g)-in dry tetra- hydr of uran (100 nl)

msgdded sl O\tﬁé é&éh@ product of the reaction of magnesiumturnings (3.0
g) and et hyl - (12.0 g) in dry tetrahydrofuran at a tenperature

of -70 to -44- -60C. The tenperature was kept at -60[err] for an hour

e he, 1 bl Sy (89 drln ot sooinou
extracted wit h"- 83’%‘%%1%93}1%5’&)03@1@5’& %]t?é?%% {tg arepared |
dried. TheSsoly 'ﬁré&?ﬁﬁ 'Eﬁ\é Ma@ﬂ%&%ﬁiﬁ% éﬂ.ndlth aqueous sodium hydroxide)

96, 100 or 1]/ 0.95 GHICHRL SSEGLE APSRuCED Hiove L e Klateaat

(N N- di rzr% h>2/I15[95-E]JQG)‘2!C cﬂdmrsp:hta;h) hyairgb angd phrmmylcwulrmihydx@.mérbﬂ m)slsieclhum
m n that .des e
1" roffdaelde nsbitigh B8 Boded ' @ Feqtad My
H) . Exarrpl e ZOEﬂtmtgd With- etheroph&hgl edheroleattree i 6dag) skpnleepmr\ez:lthn a
I b I L
47 oni or ophenly AP SHERELE "0 T st RS &é%’"%w%y& L fshed jyith
t hyl am g 9 |ne eémpopagbilgy and exfixastedswifh @'-chaﬁmpgemoclaho”lde
ocl ave. 24'as f#ﬁ?e&%nf;b' kad \éﬂth*érmégit‘i‘%l: Atk dFRIWE 8| §PshSba BEQUL

60 C and 20 b press hour s. he reaction mxture was
filtered throutfh ERERESE} aﬁaltﬁga§épndymwasﬁ@&tmqa1&ﬁxﬁ>NT%ﬁ%y%r%oho

The sol vents viere(3ehogeehbyrepneaiaticgelabiityl Jethylamine hydrochloride
(m p. 211- 212°c) (Formula In-=O0; 'Rl = Me; R, = H;

Example 22

A mixture of N-ethyl-1-[1-(3,4-dichlorophenyl)
5o cyclobutyl]ethylamine (0.5 g prepared by treating the product
of Example 21 with aqueous sodium hvdroxide) and aC°th anhydride
‘ 1 ml) was heated at 40-45°C for thirty minutes. The
3/{ + reacticn mixture was basified and sxtracted with ether.
The ether extract was washed, dried and evaporated to give
N-acetyl-N-ethyl-1-[1-(3, h-dichlorophenyl)cyclobuuv;]
25 ethylamine as an oil.
This 0il was dissolved in tetrahydrofuran (10 ml) and.
borane-dimethylsulphide complex (0.5 ml) added dropwise.
The reaction mixture was stirred at room temperaturé for
two hours and then heated to 35-40°C for thirty minutes.
30 After cooling the reaction mixture was basified and
extracted with ether. Hydrogen chloride gas was passed into
. the dried ether extract which was evaporated to dryness.
Trituration with ether gave N,N-diethyl-1-[1-(3,4-
dichlorophenyl )eyclobutyl Jethylamine hydrochloride
35 (m.p. 199-201°C). (Formula I n = O; Ry = Me; R, = H;
RB’ R, = Et; R Rg = 4-Cl and Rg = 3-Cl.)

1




a sanpl e of the residue (10 g) was shaken with 2M hydro- chloric acid (50

m ) ~and ether (50 m). The aqueous 25,6 Layer was basified and extracted with
et@The ether extract yielded a TiTRid on evaporation which was K

distMNted (109[err]/0.3 nmHg) to give N-nethyl-I-[1-(4-chlorophenyl)

cyc utyllethylamne (Formula | n=0Q [err] = Me; [err] = H, [err] =Me;
[err]= H, %ﬁ' eék—-Cl and [err] = H. 30 35 -45- Exanpl-e 21 Sodi um -’
bor ohydri de—é@-g-)—%vas added to sol ution of

1-[1-(3, 4-di chl orophenyl ) cycl obutyl]ethylanine (1.5 g prepared 5 by
treating the prodygte ﬁir@@mi%éewihlaqseaualea%wdm@f xj de) in glacial

acetic acid (30 re was ted at 95-100°C f S|xteen hour s

and then cGKPé@b%E@)[EZS%CE rﬁﬁ?ﬂ?ﬁ?@déssgﬁéf:?éf‘?%éna@a@d‘ khe

reacti on naindhd yax tdceiete W7 @&J@@muﬁheyahb%r@wmtdmso Shakgn with 5N
hydrochloric jaci d,and th(ezé" a w,th 10 _ether, basified
and extracPBd He ‘tl?aé}cr?e ﬂéﬁg?o‘@%ﬁ %ﬁ?‘BrFaeW% 50\%’3 tﬁﬁ%&?"rﬁ% 1% et her
extract whifolrwdays., apd?haé aedotioy mixturér wasr sougrediviritoacetminet\gsy e

211 QE{'Z[erP%lig"( é&% s TR R Fe S e SR Bl 0, (57

=4- C1 and Bt&he®-.C Theoetipr etraotxvasewashed w:.th water, dried

N-et hyl - - 3.4 qg{@y obutyl epar ed
by treati nént(ihe pr o?ﬂe‘t}r of éa'I 2]18¥9%h? gi-g |um r(ogalgxrlgy ? and .
acet | &Oanhyapﬂ@@ hislamiaae o@ls a8Nn401i45whichy V-'@Iﬁ rlt@ﬁnﬁm byThe ot

reaction mgg ﬁﬁﬁ%*‘ﬂasar@. ‘E:Lceegl aﬁ‘é’cl@ﬂlﬁﬁﬁéeﬂswth'& %bﬁ@'our@%f@%@émﬂ‘é rpct
was vvashed~ ried and evaporated to g . _
in the form of J.ts free b se .

Examﬁle -_24
15

A mixture of l-acetyl-l-(3,4—dichiofophenyl)cyclcbutane
(4.86 g) prepared as described in Example 1, hydroxylamine
hydrochloride (1.6 g), sodium acetate trihydrate (3.3 g),
industrial methylated spirit (15 ml) and water (2 ml) was
20 heated under reflux for twenty hours. The cooled reaction
. mixture was poured. into water and the oil which separated
. was cooled to give a solid which was recrystallised from
industrial methylated spirit to give l-acetyl-1-(3,4-
dichlorophenyl Jeyclobutane oxime (m.p. 120-121°C),
25 A solution of the oxime prepared above (4.0 g) in'ether
(50 ml) was added slowly to # stirred suspension of lithium
aluminium hydride (0.9 g) in ether (50 ml) under nitroge:.
The mixture was heated under reflux for one hour and, after
cooling, water and then a 20% aqueous solution of Rochelle's
salt.(potassium sodium tartrate tetrahydrate) (27 ml) and
a 10% aqueous solution of sodium hydroxide (6 ml) added.
The reaction mixture was stirred for one hour and then
continuously extracted with ether during eighteen hours.
The ether extract was dried and the ether removed to leave
a solid from which 1-[1-(3,4-dichlorophenyl )cyclobutyl].
35 'ethylamine was separated by high pressure liquid
chromatography. The product was identified by standard

30



N-acetyl -N-ethyl-1-[1-(3, 4- dibhlorophenyl)cyclobutyl] 25 ethylam ne as an .
oil. This oil was dissolved in tetrahydrofuran (10 m ) and \\
bor ane- di et hyl sul phi de conplex (0.5 nj )y2added dropw se. The reaction ;)

m xture was stirred at roomtenperature for two hours and then heated
35-40[err] for thirty mnutes. 30 After cooling the reaction m xture was
bagified and extracted with ether. Hydrogen chloride gas was _ passed into
the™dried et hemadythizaal achnimee evapothe edompounsness Exampiler dt iion thie h

et her gave N, IyrganpEJyll.gs 9%..%% «gfﬁgl chl orophenyl ) cycl obut yl ] et hyl am ne

hydr ochl ori de (Formulal n=0; RL = M; R = H R3,
R4 = Et; R= 4-Cl and R6 3-d.) -46- Exanple 23 A m xture of

I-acetyI-I-(SE&da Ig(zgmmenyl) cycl obutane (2.2 g) prepared as descri bed
i n Exanpl &1 ?W%‘U‘M‘acet ate (7 g), sodium cyanoborohydride (0.4 g) and

net hanol (28 M) was stirred at roomtenperature for four days. The
reaction mxture wgs gMrssiiutionaofi dlisebutyled imidolytdeidendrt he

resulting m xture ext th_ et t h
water, dried e, (AL e eget ndes’ F‘i*{?é%hﬁft%hﬁﬁfsop i 4
cyclhobut yl]et ﬂwpdren;d.-eb-mbmbuvmnehcaabonwmﬂ.a Gy g)ar:d?ar&t%l Q@ anl)
t echni ques as ba.th b

Exanpl e- 24 15 a%"ﬁa]. W@aoe I%g g ?ﬁ%gr&%h@fgr#ﬁﬁglegfgbu?xe (4. 86
g) .prepared asvagescri bed maiax’aammedlbehwr @x‘}l iﬁrné’&hﬁy‘dib’omﬂ-lm'ﬁ% aqrd oN) |
sdi um ackd at M&M@}fc (&84 9 200Ndu9t bkah wehPuraitesesRif i41d7%P dddednd

er (2.m) The reaction mixture was washed with petroleum ether
(b.p. 60-80°C) and then warmed to 40°C. The reaction
mixture was extracted with petroleum ether (b.p. 60-80°C)

and the extract dried and evaporated to yield
15 1-phenyl—l-cyclobutane-carbaldehyde as an 6il.

Methylamine was bubbled through a solution of the

“aldehyde (9.4 g) prepared as above in toluene (100 ml)

whilst the temperature of the reaction mixture was
maintained below 0°C. Magnesium sulphate (20 g) which had

20  peen dried over a flame and thencooled under nitrogen was
- added to *the reaction mixture which was left for sixteen
¢ hours at room temperature before being filtered. The
e .

"toluene was then removed by evaporation and the residue
dissolved in ether (50 ml). This solution was added to a
25 solution of propyllithium prepared by slowly adding excess
propyl bromide (12.8 g) to a suspension of lithium (1.26 g)
in ether (50 ml1). The resulting mixture was left for
sixteen hours at room temperature. A trace of unreacted
lithium was removed by filtration and the filter washed
30 with ether, water and then SN hydrochloric acid. The
filtrate ard washings were heated on a steam bath for one
hour. After cooling the reaction mixture was washed with
ether and the aqueous layer was basified using aqueous
sodium hydroxide solution. The reaction mixture was
extracted with ether and the extract dried and the ether
‘removed to give a residue from which N-methyl-1-(1-
phenyleyclobutyl Jbutylamine (b.p. 80-86°/0.1 mm Hg.)
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20 heated under reflux for twenty hours The- cool ed reaction m xture was

~ pourfd _Nto water and the oil which d&parated was cooled to give a solid
whi $ recrystallised fromindustrial nethylated serrt,to gi ve
1- age -1-(3,4- di.chl orophenyl)cycl obutane oxime (mp. 120-121[err]). 25
A so I on 9& tag giiﬁ% prepared above (4.0 g) in ether (50 mM) was added
slowy to ?rrre suspensron of lithiumalumniumhydride (0.9 g) in ‘o

et her (50 rr1) unTee aminegdR. 3Ti%) AueRaredwasanedesdrihedr abevieuwsisor one
hour and, aaisgomeal 98, WRIe¥ (Ut dihPrardy ae& ERUSn ew bog?% passed

Rochel | €' s 30 salt. otaig:unrsodrunrtartr tra rate and a
10% aqueous thppughofss SO Vi BHeRLRE %*? Hﬂ@éﬁ y¥nd-{daction m xture

was st|5redpmen;meycmauuma)bﬁf@1emrﬂe mgausédh%ﬂaet ¢d, yyl t h9@J1©f7%~'f' ng
ei ght een hOﬁ? ﬂ ether t was_ drje andd% etheg to |eave
a solid froh Snrehd I3 d For ﬁﬁ@ﬁ@ ats = Y8se ne was
separ at ed band|3§ aresHuﬂe l'iquid chronatography The product mas
identified by standard 47 anal ytical techniques as the conpound of
Exanpl e 1 Bxampld @2fnof its free base. 5 Exanple 25 A 1M sol ution of
drrsobutylalrnrnohydrrde i n hexane (200 m)_ was added under nitrogen to a
sol ution of 1- rgnlmtwereﬁuitazé-eaﬁeeﬁnﬁwmeetm)ﬂlgqyﬂ\obu‘ﬁene(-100 m)

at a tenpercaér‘ﬁcﬁli?@ﬂ'ﬂ\é g8l er g)- 1£hethe@@€(m@lar1 Was added taaansanﬂeﬁop
bel ow §perr] for thirty mnutes 0 hydrochl.oric acid a

an r
t enper at ur & PTORY & rA4eB@ LY ﬁ’ﬁ@mﬁ-g& PEERATALI \A'H%evﬁgﬁ Hthﬁ* o

petrol eum e.t-rmron(dp &ﬁ)eSOBe'rr];)) and tnbgmemrmeo(l.q:f)p ifhethegction
m xtur e wag gt o Vr; RELESLUmLSlY iy OB EEL) 130 ablC
half hours. Two thlrds of the ether was evaporated off and
then, after cooling, a solution of sodium borohydride (3.5 g)
15  in ethanol (150 ml) added. The mixture was maintained at 50°C
for oné'hour:and water (50 ml) and then, 5N hydrochloric
'acid (50 ml) added. The ether layer was Separated dried
and evaporated to yield a solid which was recrystallised
from propan-z-ol to give 1-[1-( 3-chloro—5-methyl)cyclobuty17-
20 butylamlne hydrochlorlde (m.p. *45-14600)

_ The hydrochloride salt prepared as above was shaken

* with ether and 5N sodium hydroxide solution and the ether
1ayer evaporated to give the primary amine which was

_-converted into N,N~dimethyl-l- -{1- (3—chloro-5—methyl)

25  éyclobutylJbutylamine hydrochloride (m.p. 148°C) (Formula
In=0; Rl = propyl:; R2-= H; R3 and Rh = Me; R5'= 3-Cl
and Rg = 5-Me) in a similar mamner to that described in
Example 2. : o '

30
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15 1-phenyl-1-cycl obutane carbal dehyde as an oil. Methyl an ne was bubb d
t hrough a solution of the al dehyde (9.4 prepared as above in tolu -
(100 M) whilst the tenperature of the reaction mxture was maintain
bel ow 0 C. Magnesi um sul phate (20 g) which had 20 been dried over a
and thencool ed under nitrogen was added to tthe reacti on m xture whi ch was

| eft’ . for sixteen hours at roomtenperature before being filtered. The
toﬁﬁene was thgﬂamghayé by evaporation and the residue dissolved in ether’

50 m Thi | ut
éreparéd bylglgadu 1Q W@ﬁ%%?ﬁ?ﬁé#&%%' broméﬁdﬁﬁéégsf§éﬁyk£i%§;g§2§loﬁ)1
lithium (1.26 ETePﬁrG@hép @5@3%%13?'Mﬂ?nﬁﬁnﬁQ|?EFrﬂx( re-dbehlerephenyl )-

si xt een hour s 3tc{8PRblEERRCA MR taritl u od
by filtrathon ngyt he_filter gﬁnd ggévfﬁéﬁ%ﬁ‘ééfaﬁ&eﬁxémﬁhé H WQ?, éﬁﬁ@&

hydrochl oric atPd® SRELEPR P S hi ek réggeé 52 bns@éﬁﬁhﬁéﬁh _
Iﬁr one hourI ﬂégmycomQBmgmme al.‘rﬁad:lheomumtmté gld@eehavadﬁli@érwréhlle{ch%ra?ﬂ

e aqueous r_was_hasi sin ous sodj um roxi de sol ution e
reaction n1xtu rﬁﬁsagat &P@% %ﬂRF%QEQQQt € URe | ¥as RaurRe
ether renoved intgi an acedwedee'mmxhuMB(Hnd¢thﬂfmesmlting solution was
phenyl cycl obut y n t d, .The
amne (2.3 Q) ?é%%ﬁgée‘(ﬁ%h e S‘lls%(?? [ bggl a%@%&%%l%%gﬁiﬁgéﬁhg% %4’61??1')
and hydrogen chuvei d§ gapcgadzededhhydsto Qhﬁpnintacxdn(kO@rmleandtece

ST 1) e M il b
[err] and [ er r¢yaiebutanecanboxyidc Acds 88 °C) collected,
1- (3-chl oro- 5- ﬁEéH¥H)whtEYGhQQ¥¢%ﬁ&'drled.
' A solution of the acid (10.5 g) prepared as above in
tetrahydrofuran (150 ml) was added dropw15e under nitrogen
15  to a stirred suspension of lithium aluminium nydrlde (2 g)
in tetrahydrofuran (150 ml). The mixture was stirred under
. reflux for two hours and water added. The mixture was
filtered through diatomaceous earth (CELITE - RIM) and the
- product extracted into ether. Af%fer washing with water
20  and drying, the ether was evaporated to give a residue
which was recrystallised from petroleum ether (b.p. 60 -
-800); Tre product was l—[1—(4-chlorophenyl,cyclobutvl;-
methyl alcohol (m.p. 60 - 62°C). |
A-solution of the alcohol prepareu as descrlbed above
25 (60 g) in pyridine (52 ml) was added dropwise to a solution

. of p-toluenesulphonylchloride (60 g) in pyridine (lOG ml)

'~ cooled in - ice. The temperature was allowed to rise to room
temperature and remain there for eighteen hours. 1-[1-(4-
Chlorophenyl )cycl obutyl]methyl p~toluene sulphonate

30 (m.p. 99 - 100°C) was pre01p1tated by pouring the reaction
mixture into a mixture of lce and concentrated hydrochloric
acid (200 ml). '

R
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m brom de [prepared by the red& i-on of 1-bronopropane (6.7 g) and

s {9

a hal f- hours. Two thirds of the ether was evaporated off and then,

carpen{trile (8.0 g) in ether (40 m) was added to a solution 10 of propyl
H @m(l& g)]. in ether (80 m) and the mxture heated under reflux for :
N 0

af tsrcool i ng, a Aokoluddonf ocfodihemsuiiphuyrbiteécdBpbund (97 in @tﬁe@mrled 150 |

1)t herBBNARbAFSERAN ARV et NSt Yrfn QL 098 BOM AT dRlcRny o>
separ at ed, dsubnhanudevéﬁa’oamé@ msjurmaitedsqmal sheen hathr Sory sightean
from prODa“;}%’o sto Qhéem hr@v&iﬂ &t&mm&)&%eéebshw bxt#3 gy am ne

hydr ochl ori mp:; 14 6lerr]). ydrochl oride salt_ prepared as above
was shdken WibkheehBerand Ne§o&4ﬁ§hﬂ¥§&lr¥9@mw&ttbﬁ ﬁhHeF’héfaét [f&iamoay er

evapor at ed t@aBédetdheeniiomar }éoimm?é/!ldi.fe\ﬁ@ﬁ zobye(tegnibrophenyl )~

N, N-di et hyl - | 25 cy obu b hutyl am ne

hydr ochl or i o%y?i‘?lﬂ&%gigﬁgﬁgf’fu%%dﬂﬁ @4py é% éé &s)propyl R2= H R3 and
R4 = :\/E 2R =3-Cl Thd heetbnitrille) preparsedi é‘msveaﬁaergt)owabam@m«ndo:ed in
Exanpl e

AT o o optarerher. £32o0RATE AR Hhs 1914 BB 249 AFRBNESR FRSRT i ar

manner to theitr¢gen- dockl smmwlsyls;ﬂertgmximbmfahnthmenaﬂ.mh.aldmscrl bed

Exanpl fr ot d A
detmyies naifSES iﬁé B, 8 )0 g e (AR, [rRUChokeRe $asl Hrauha
Batr sappess thing Jfiar e poid c@ nald hqurce/a»mlt é‘ahem Xt ur'es’

and a hal f h@’gramb
and the res%ﬁd@ﬁ f@f?&ﬁk‘)?o‘f‘aﬁ further two hours. Water was added

~ dropwise and the resulting mixture filtered through diato-
maceous earth. The residue was washed with ether. The
filtrate was extracted with ether and the combined ether

B portions were washed with water and extracted with 5N
hydrochloric acid. The acid solution was washed with
ether and aqueous NaOHwas added. The product was extrac-
‘ted into ether and the extract washed wrth water, dried

20 and evaporated to give a residue which on distillaticn

'gave 2-[1- h-chloropnenyl)cyclobutyl1 thylamine (b.p. 119 -
121°/1.5 mm Hg).
. The ethylamlne prepared as described above (6.9 g),
98% formic acid (6.6 ml), water (0.9 g) and 37 to 40%
aqueous forma;dehyde solution (9 ml) were heated on a steam
25 J'bath for eighteen hours. The mixture was cooled and excess
concentrated hydrochloric acid added. A yellow solid resi-
' due was obtained on evaporation to dryness. The solid was
 partitioned with dichloromethane and 5N sodium hydroxide
"solution and_the_aqueoue layer extracted with a further
30  portion'of dichloromethane; The dichloromethane portions
were combined, washed'with water, dried and evaporated to
yield a solid residue which was dissolved in propan-2-ol
(15 ml) and concentrated hydrochloric acid was added to pH 2.
The mixture was evaporated to dryness and the residue recry-
35 stallised from ethyl acetate to give colourless crystals of
ﬂ,ﬂ-dimethyl-z-[l-(h-chlorophenyl)cyclobutyl]ethylamine

-—r e e ’ Y A P AN S G (AT SN A TMIRET PN, o Ve TR = P AT ARG © v HNAI R s s o 5 - . e tme Wy ke e



washed with ether.- The aqueous | ayer was added -to a m x- ture of
concentrated hydrochlorlc acid (100 m) agd ice 10 and the resulting, E\
pr-eci pi tate of 1-(4-chlorophenyl)-1- cytTl %uranecarboxyllc acid (mp.. )5
88[err]) collected, washed with water and dried. A" solutlon of the aci
(10.5 g) prepah?ﬂiz%‘cm\’fdé n(:ﬁg_arabzér-gézﬁe U(?@r&ﬂu)l rpdded gfopw se
undé&r: ni trogen stlrred suspension of Lit |un1alun1n|un1hyhr|de (2
g) in tetrahyddftsf ot éﬁ )‘ qﬁe gi Rt ré wagsstﬁqr ke t&F ux for
two hours and materzﬁdded T xt ur e m? fb %ered thrégph dlato ceous
earth (CELITE - R %d‘ﬁ%’PnE}Z toati hi ng
with water 20 faﬁlbwﬁngrqpmp¢mn®shﬂereamadeaporated to give a residue

whi ch was Hecrystal lised frompetroleumether (b.p. 60 - 80[err]). The
product was 1-[1-(4-chlorophenyl)cyclobutyl]- nethyl .al cohol (mp. 60 -
62[err]). A solution of the al cohe edpdifil bed above 25 (60 Q)
in pyridine (52 .mM) was added o/bp@\ o0 a solution of
p-toluenesulphonylchlorlgks (100 M) cooled in ice. The
tenperature was all owed to rise\to_lfoom|tengerature and remain there for

ei ghteen hours. 1-[1-(4- Chlprophenyl)dycldbutyl]methyl p-tol uene

sul phonate 30 (mp. 99 - 100® C)was precipitated by pouring the reaction
m xture into a_mixture of ice and concentrated_hydrochl oric aC|d:é200 m )

§
i

_g

35  -5030A sGXAWRAR of the sulByonate conpouRg (97 g) pr@Redf L1 Salt
e heat od on. 2738 m bath ?%‘E‘“;é%hﬁ cen hotrs. ClTe. m xt ur e’ welgas N nt
wat er and extrag¢t@d) 5 with ether. After waghing and dry| n@éheasher
was evapo- oy (o) ~CH=CH - CH=CH~ 234-236°
27(d) In a similar manner N,N-dimethyl-2-[1- (h-chloro 2-
15 fluorophenyl)cyclobutyl]ethylamlne hydrochlorian
(m.p. 232-233 °C (dec)) wes prepared.
Example 28

2-[1-(4-Chlorophenyl Jeyclobutyl lethylamine (12 g)

20 prepared as described in Example 27, 1,4-dibromobutane
(12.4 g) and anhydrous sodium carbonate (14.3 g) were
mixed in xylene (100 ml) and the mixture heated under

- reflux with stirring for sixteen hours. The mixture was
cooled, filtered and the xylene removed by evaporation to

_ give a residue which on distillation gave N-2-[1-(4-chloro-

25 phenyl)cyclobutylJethylpyrrolidine (b.p. 148-150°/1.5

mm Hg) (Formula 1 n = 1; R;,R, = H; R3 and R, together
with the nitrogen atom forming a pYrroliding ring; R5 =
h-Cl;'Rs, R7_and R8 = H).

In a similar manner to that described above the

- 30
following compounds were made and isolated as their hydro-
chloride salts. - ’//\\ﬁ
CH2CH2N . LHC1
/ | \\\,/J |
e N\ |
5 _
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tated to | eave a solid residue of 2.[&2(4-chlorophenyl)-
obutyl]acetonitrile (mp. 63 - 65[err]). The acetonitrile prepared
e’V g) was dissolved in ether (120 nml) and the sol utjon added

S urﬂ:leampﬂlérogen to aRgtl rred susp.%n5| on of Ilmjpuraﬁlm]_nggmlo
hydN. (5. 84 g} in ether (80°m The m-xture was stirred at anbi ent .
terrperaturéBf(ca one and a hafl hours andCithen under refl ux 2]33 a furtherV‘“

two hours. ?\@J)er was added Qéﬁgﬁﬂnga@ _the resulting rg#u% diltered
e Wi e

.through dia maceous earth resi due was washed The 15
filtrate was extracted wth ether and the conbi ned et her portlons wer e
washed with water and extracted with 5N hydrochloric acid. The acid
sol ut.i was washed with ether and aqueous NaCH was added. The product was
extrac-" ted into-ether and the extract washed with water, dried 20 and
evaporated to give a residue which on distillation gave

2-[1-(4-chl orophenyl)cycl obutyl] ethylam ne (b.p. 119 - 1210/ 1.5 mm Hg) .
The et hyl agﬁiﬂw ed as descri bed above (6.9 g) 98% formc acid (6.6

m), t 0.9 d 37 to,.4Q% f Id ol.u
he;tegaoﬁra(steéﬁhagf ikﬁ O? 2 quﬁgggﬁlﬁgﬁ 3 Xﬁi& é3£gé°% %%egegﬁd
eg;:ess goncﬁjﬁnﬂ@%mdgb)qﬂ'@panedcad dééed‘lbgdydld Ma@leizve:sm eﬁh@rwas

obt ai ned o |

S enl aromat AR Rl AGasa RS She, Fa8cicH @V#%a%ﬁca*{ h°e1‘ DR phomiae
ext ran{(gd gatsh amd unagm='3ﬁm tuonings ¢6.85ciy orimrethere. SG hel ). 'Fhe

di chl d

ebgposg?gg 0 yﬁg?g&a so %gégegﬂ knaﬁflﬁgaas dﬁ%solve s. r%ﬁ%n- - Fh?RS.
m) and coseawenirated hydnoohierieci acids (A@Femltd t«parez a ndsd utbe was
evaporatEdnﬁﬂdﬂﬁ¥PQ§§aﬁQ§ ﬁﬂ@efeﬁégﬁﬁzrﬁﬁﬁil 31 FEd imptet {2 REQY

acetate to give colourl ess crystals
N, N- di ]r-r%at hﬂlsﬁc{ MG chiRe o%%’éﬁ?P?c}éV@E‘uW@ls] Weﬂ‘n%th ether and

the ether used for washing was combined with the ether
phase of the reaction mixture. The combined ether extracts
were washed with water, dried and evaporated to yield a
residue which was distilled twice to yield 1-[1-(4—chlcro-
phenyl )eyclobutyl Jpropan-2-one (b.p. 133-136°/2.5 mm Hg).

20 : _
The ketone prepared as descrived above (5.4 g) was

 mixed with N-methylformamide (18 ml), 98% formic acid B
* (4 ml) and 25% aqueous methylamine (0.6 ml) and the mixture ot
- heated under reflux for sixteen hours. The mixture was |
poured into water and extracted with dichlcromethane. The
_25 extract was washed, dried and evaporated to give a residue
which was heated under reflux with concentrated hydrochlo-
ric acid (10 ml) for six hours.- The mixture was evaporated
to dryness and the residue dried by repeated addition and
vacuum evaporation of an industrial methylated spirit/
30 toluene mixture. The solid residue was recrystallised
from propan-2-0l to give g-methyl-2-[1—(4—chloropheny1)—
cyclobutyl J-1-methylethylamine hydrochloride (m.p. 193-
194°C) (Formula I n =1 Ry, R, = H; Ry = Me; R, = H;
5 = 4-C1l; R6 = H; R7 = Me; R8 H).

35
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-51- hydrochl oride (mp. 220-222[err]) (Formula 1 n =1; Rl, R = H R,
R4 = Me; R=4-0d; R6, R7 and R= H). In a simlar manner to that descri bes
above the follow ng conpounds were nadé& §3[éTr] 5 10 Exanpl e »

[err] [err]” mp. of HCl salt 27(a). a

C Ex2ip1a28027(b) - | H

263265 27(c) - CH=CH -. CH=CH | 234- 2365err] 27(d)
In a sinmilar manneA mixgiuret oy J-’b[[lb((%qhﬁqrqpmennls)cyclobutyl propan-

I)lr gg;?gge“g;%féﬂ%bg%ﬁﬁy %%} or ophen cyclgﬁa{}é@?egzég%5 ﬁgzo%édgg?e)
prepared as deSeFmbedara HRARHLEnko ( Qrmarg}dan

anhydrous. sodi g szsoﬁenat @h@l‘l:eﬁm@ra"&{r% mageckafserdlﬁéleléé@@ aha ﬁaént-he
m xture heated. under rﬁf F Wi, th” stlrrlnge{Por si xt.een hour xture

was cool ed, fiFRered & By E‘e%a?p%ma%fonflﬁlg Bg-zig]uge was
resi due whi ch 880kal i hh.ﬁ-.hft@ﬁ gavh Matdrl-drit Cé}kﬁ‘a)cté’@ with dichlorome-

Do) SV HRRP-andBbc PR RS o MR NRSIPd ndt A 8d OGN SYBRPTOPHNG®a |

pyrrolidine rigpfelB®5a-yélTow BA1l Rhimid wabs dmyﬂrolysedswﬁthaconaenwaﬂ:ed
t hat descri bed

t hei r hydro- cm’gg¥§g gi#glalcog #’ww‘&mrﬁwgsgf‘glhéog%sghgs

solution after d:LlutJ.on with water was washed with ether,

&g}- 10 aqueous NaOHwas added and the aqueous solution extracted with-
ether. The extracts were washed, dried and evaporated to
yield a residue which on distillation gave 2-[1-(4-chloro-
phenyl)cyclobutyl J-1-methylethylamine (b.p. 105-107°/O 7
mm Hg).

15

The amine obtained above (2.65 g) was dissolved in
propan-2-ol (15 ml) and concentrated hydrochloric acid
added dropwise until the pH was 2. Ether (110 ml) was
added and colourless crystals of 2-[1-(4-chiorophenyl )-

20 cyclobutyl l-1-methylethylamine hydrochloride (m.p. 184~
l85°C) were collected. (Formula I n = 1; Rl’ R2 = H;
R3, qu."'H R5—4-Cl R6—-H R7-MeandR8-H)

Example 3% _
2-[1-~(4-Chlorophenyl )cyclobutyl ]-1-methylethylamine

(3.94 g) prepared as described in Example 30, 1,4-dibromo-
butane (3.82 g), anhydrous sodium carbonate (4.4 g) and

- xylene (30 ml) were mixed and heated under reflux for six-
teen hours. The mixture was cooled, filtered and evapora-
ted to yield a residue which was distilled twice (b.p. 130-
132°/0.5 mm Hg). The product of the distillation was
dissolved in propan-2-ol (5 ml) and ether (70 ml) and con-
centrated hydrochloric acid added to pH 2. The solution
was evaporated in vacuo and the residue recrystallised from
ethyl acetate to give N—(Z-[1—(4-chlorophenyl)cyclobutyl ]-

35 l—methyl}ethylpyrrolldine hydrochloride (m.p. 151-152°C)

25

30
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52 _Exanpl e R5 [erm = °  mp. of HCL salt 28(a)

2130 28(b) CH:CH- CH=CH-
305@@1@] olmit i @n=@t [ 4gchhkay, wtyl]aceto-

|Ie(309(2 prleﬁgj?erg-g Rlslg |H 1’z"f’nllrIElS(iaR %ln et Cﬂfl n) was
to tRdYrORST ofg%lf*leg ﬁepnyrosﬁ-eame rigg;gds; andriabhesi um

ings (RI9%= @); |a)7e£mé (BQ #iN)., The m xture was heat ed under refl uxw‘
for four hours. Ice ‘and then oncentrated hydrochl oric acid (105 m) were
added and Exampdd iz heated under reflux until all solid material had

sl ved. e AL A BB HOS NET ML AR 00, 5 o AD e eLber yoed
conbi n eBJSelde@Otmdmd.: mrﬁxwphecﬂﬂ/\ﬁ(% gt end %%(fcmmh.@\mpnda(b@ hb )

);;ihglnSI ) cycl o%lét y\qapropan %%gd(é%@gbg[%?ﬁdﬁg 5 Tﬁ?—lg?émlgéparﬁ%rﬁetone

pr epar ed aya@emmaze@h ol an@) nadntained Wt Fhnsrstenpdratune dfor18
98% f 'H&Iﬂ? )m@dmzsé%ﬁgue«ass c%tll;@d A A4 Oy i tRNd the
m xture heate under reflux for sixteen hours he m xture was poured into

wat er and Slchdeorapeianey; cnle oREtrans. wage washed vadth watemsaed, dried
and evapor gkegdratld el gf@éda'egﬁﬁ' WwAipas wagat e%ﬁ&%ﬂﬁéwfﬁbﬁlh

concentrat ed rochlo- ric,acid r six h ture was
evapor]&éedptec'i:ry @%‘ﬁ?t% Pesé‘é égbbegobﬁ:'-r"@pﬁ'téf"&(fGﬁT ™~ and vacuum
evaportf i o sekchlprophesiyl ?cbydimébutycn.édls-melthtyf' Xy Tt irene( i ¥} UPB-73709 N
solid residue was recrystallised from propan-2-ol to give

N- et hyl - 2-[ 1- (Mdm;obh&aﬂl}(heszhﬂ.obntpﬁehyll )m;dmdmw1Mmethy1-
-Rg?rfgfifrEﬁiﬂi&&&né9€1118é[§5 %%epgggwmgiadeé%rlged[§%5$e was Lga%kd
under reflux for six hours with a mixture of concentrated
15 hydrochloric acid (34 ml), water (34 ml) and diethylene-
glycoldimethyl ether (40 ml). The mixture was cooled,
washed with ether and basified with aqueous sodium hydroxide.
The basified solution was extracted into ether, washed with
water, dried, evaporated and distilled to give 2-[1-(4-~
20 chlorophenyl)cyclobutyl]el-methylethylamine (b.c. 119-121°%
at 0.8 mm Hg).The amine (2.65 g) was disscived in propan-2--
ol (15 ml) and concentrated hydrochloric acid added to pH 2.
*  Ether (110 ml) was added and crystals of Z-fl-(h-chlorophenyl}-/
cyclobutyl l-1-methylethylamine hydrochloride (m.p. 184-185°C)
- were collected. (Formula I n = 1; Ry, R, = H; RS"Rh = H;
?5 Rg = 4=Cl; Rg = H; R; = Me and Rg = H.)

Example 33 o -
-2-[1-(4-Chlorophenyl Jcyclobutyl ]—l—-methy...e thylamine
(1.8 g) prepared as described in Example 32 was mixed with
. 30 formic acid (4.5 ml). 37 to 40% Aqueous formaldehyde
"~ solution (6 'ml)_wa's added and the mixtufe heated first
at 45-50°C for 30 minutes and then under reflux for two
hours. The mixture was cooled, basified with aqueous
sodium hydroxide, extracted with ether, the ether extract
was washed with water and extracted with SN hydrochloric
acid. The acid extract was washed with ether,-'basified

35
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R 4-0; R6 = H [err] = Me; R8 = H. 35  Exanple 30 A mixture of _
1-[ 1- (‘4-chl or ophenyl ) cycl obutyl ] propan= 250re prepar ed as described in 5
Exanpl e29 (15,,@)1;1@ ,9&/ 0 ufiC was ad d droopwi se to formafd
(12 m) at 1681 e tgégrrpée ure %S%F‘éﬁée pagrachad mith qthed
this. t enper at Yéilfoc&e Shipnide gae whst paesmstm@ugm thd @%Wé@“ﬂ@é@r

and~gxt ract ed asid ha, d#l?i’ﬁe)rgw_'@;—_dt‘pggef ext t vvas hed, -dr
evapor at ed to | eI d !a ;Ix'/]eJ | o whi cﬂmmgg hyglrﬁgl yseé &rﬁéerﬁ

hydr ochl ori ¢ g:( 38 °nTh%t1f11§%uﬁ?ﬁﬁgtéqﬁeo@.vsolmmmnﬁﬁ‘wl-
dilution with hwecch Mersdistee iy 1 e & Debutgdequ gm

aqueous sol ut bﬂg_o?)érdra ted Wit dg%@ﬁg &ggtqrgc?lg% re vvgélhed éjé Cind
evaporatedbt o yi eraos raxi due- cfﬁ) di SEPTTaLR of Bavelz- Ry h=| a¥so-
phenyl ) cycl obB,ByI Ry, =miliely R(a?; hylla-rmn;e 9. HA10R, 197}18k rhgo 7 15 The
am ne obt ai ned”above (2.65 was di ss ved I n propan-2 ) and
concentrated hydrochloric acid added dropwi se until the pH vvas 2 Et her

(110 M) was @&@gashlandicol ourl ess crystals of 2-[1-(4-chlorophenyl)- 20
cycl obutyl]-I-nethylethyl am ne hydrochloride (mp. 184- 185 C) were

col l ected. (Fornulf 70% solutRin &2 sodiiubebil(2-HethewybthokyQ ; [err] =
AP aro?’ﬁaﬁr\ﬂ%ﬁ&%ﬁwﬁfﬁﬁ%ﬁ@%néh§ﬁgﬂndngn8§ 0 105) A AR s
descri bedg n -\ms)r@tﬂ@edbdranm.ee 82 @) sodntbtidrouws odiarmyl-
g;ﬁt}_g)otn 22?] ggurs he m xtur f})&y&%&ﬁ?ﬁ},ﬁdlg&gﬁg %gli 2ifiind ‘ﬁiéﬁ‘artéﬁ
as described in Example 32 (5 g) in dry ether (110 ml1) with
cooling to maintain the temperature at less than 10°C. The
temperature was allowed to rise to about 25°C ‘and then the
15 hixture was heated under reflux for two hours. The reaction
mixture was poured into a mixture of crushed ice and con-.
centrated hydrochloric acid. The resulting mixture was
washed with ether, basified with aqueous sodium hydroxide
 and extracted with ether. The ether extract was washed
20 With brine, dried and evaporated’ to give a liquid which was .
dissolved in petroleum ether (b.p. 40-60°C). Hydrogen -
chloride gas was bubbled through the solution to precipitate
i W, . a_sdlid which was recrystallised' from prgpa_n.'z-ol to give
N-methyl-2- [1- (4~chlorophenyl )cyclobutyl ]-l-methylethylami.le
hydrochloride (Formula I n = 1; Ry, Ry = H; R3 = H; R, = Me;
Rg = 4-C1l; Rg = H; R, = Me and Ry = H) (m.p. 192-194°¢C).

25

Example 35

A solution in ether (80 ml) of 2~[1-(3,4~dichloro-

30 phenyl Jeyclobutyl Jacetonitrile (23 g) prepared in a similar
manner to that described in Example 27 for 2-[1-(4~chloro-
phenyl )cyclobutyl Jacetonitrile was added to the product of
the reaction between magnesium turnings (3.53 g) and ethyl
bromide (10.8 ml) in dry ether (80 ml) with stirring whilst
heating on a steam bath. The ether was removed and replaced

35 with toluene and the mixture heated under reflux
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e o 'yi eld a residue which was distilled twice (b.p. 130- 1320/0.5 mm

he product of the distillation was dissolved in propan-2-ol (5 m)
t ¢ether (70 m) and con- centrated kﬂgrochl oric acid. added to pH 2. The
S t

o* i7i on- was evaporated in vacuo and residue recrystaliised from et hyI
acetate to give N-[err]2-[l-(4-chlorophenyl)cyclobutyl]- 35

1- et hy| 3e£8¥' BMFr b, ”eWWrO%FHé) | 8o "afla R &%%Ecgwel )addecr ¥ a

(Formula | _&_’ err oge trogen atom

forming a B¥¥ F'PdP lrclen@f[nng rafed d }qirgehﬂ@rlggac:.ﬁ) Brgpl e 32

éx [ 1I (42thﬁtﬂﬁbem§|s) gnsegtf@wtqﬂ ]aarsng@ém 20808 ﬁé?paﬁéghg&tzd%fiﬂ I beddl n( -
anpl e or aci ed to formam de

m) at 160f %f? gé? Hég' Q&E@q ?gﬁde%B%ﬁ7§8 aHHQﬁE ned at this

t errper at urléegmstermtieé‘m'ahkw Mark ICGELARE ur eThasfidtrate ealsr akitedctidd

e Oy eA ) FHT o Hohettlpn SHE TS, SkhPadBFaeRl FiBR0HAS (8l ve 2
N- f or ny| - 266diumObi carbonartep e iy | amdit g1 ed. meThyl eblylearti mag m p.
1117200 <A gt Sale W eloBi b s TR o 4 e

(11.06 ¢ ffga i X F& six hours
With a s 6B, bodd shilonophenyl )mmmmbyl butan-g3onel ), water (34 m)
and di et hy Q t t (40 m). The m xture was cool ed,

washed wi t{ﬁgﬁhe?hgn gzz:if %ﬁmﬁ% ‘aqueous sodi um hydroxi de. The basi fi ed

3?'5;“82(1\'\/&5 ex%'hégk@%hgt 13 Ched V@éfw&oﬁt@aéﬂ&ShveGPcbadan%\bﬁg?L;flt 221 ﬁgdv‘
(oo, 210-bofPurfpohrdachiamonse %ﬁefﬁmeﬂ%ble%ﬁgme’f’ﬁ@pa@y i
propan- 2- lydfdshibrided (aqncedasiazsty jir CRetmula dchd=adqe® L,ORY] 2.
Rs,. A_H.RS_L;-C_l Rg = 3-C1; R, = Et; R8-H) in a
- 8imilar manner to that described in Example 32.

15 " In a similar manner to that described above 2-[1-(3,4-.
dichlorophenyl )Jeyclobutyl ]-1-methyle uhylamine hydrochloride
(m.p. 179°C) (Example 35a Formula I n = 1; Rys Ry, Ry and R,
= H; RS' = 4=C1; Rg = 3-Cl; R7 = Me and Rg = H) was prepared.

| In a similar manner to that described in Example 33
compounds prepared in a similar manaer to that described in

Ex...mple 35 were converted into the corresponding N, N dmet 1yl
compounds.

N

25

CHZCHR NMe

RN 2'.HCl.

30
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Ether (110 m) was added and crystals of 2-[1-(4-chlorophenyl)

cycl obutyl]-1-nethyl ethyl am ne hydrochloride (mp. 184-185[err]) were
collected. (Formula |l n=1;, R, R =H_R3. RAd =H 25 J[err] = 4-
= H [err]=Me and [err]=H ) Exanple 33~ 57 =

2-[1-(4- Chlorophenyl)cyclobutyl] 1- nethylethylanlne (1 8 g) prepared as

des rlbed in |l e 32 n%xed w t h 30 m c achq (4.5 m 37 to 40%
Aqueous f or solqgg m ) m§5 adde 6and t g m xt & 'heated first
at 45-50C for 30 m nutes under reflux for two hours. The m xture

was cool ed, lﬁﬁv ed W t queous sodi hydr gxi de, ract 1t cet her,
t 4 er gﬁaﬁth 3%7M

t he et her ex was wa th wafef” and ex racte hIorlc
aci d. The aci36 (@} ract vvzif).(/@yhed wi t hCat her, CBasi fi Mg -vﬁan aqueous
sodi um hydr oxi de, and extracted with ether. Fydrogen.chlorlde gas was
passed t hrough the ether extract and a white solid was fornmed. The solid
was col lected and recrystallised fromethyl acetate to give N, N:-di nethyl -

. 2- [1-(4-chl orophenyl)cycl obutyl]-I-nmethyl ethylam ne hydro-- 5 chloride
.(mp. 108-110[err]) (Fornula I n 1; [err] =H [err] = M, [err] =
4-C1; [err] =H [err] = Me; [err] = H. Exanple 34 A 70% sol ution of

sodi um bi s(2-peth e XY) alunlnlun1hydr|de in toluene (sold under the
trade mark 1&%%E§ﬁé¥+225 m) was added dropwi se to a solutlon of N—fornyl-
2-[1-(4-chl orophenyl )cy, I t I e bed

i _Exanple 32 (5 Sﬂ i%h %}r“?ﬁg% ‘l‘a‘%‘ﬁ% J% %%lmgiéha?g% AR i %F%?’:}’Ci Zé
t efper at ure H-formyk rmmgmmnsmepanpdrasudesmsbm (imd'lxta@lplese320 about
25 C and therpddip dorondd Xhrégared Qsaiﬁdmggﬁier 85 zfeorcotdg%zf%& Sintd e

reaction m xture was pour to a mxture cru |ce con-
the corresponding N-meth yl compounds.

15 L -
. CH,CHR,,NHMe . HC1
20
| Example R5 RS ' R7 | mipf
o 37(a) " Et 170-172°
37 (b) cL - c1 . Et 193-194°
25 Examble 38

| A mixture of 2-[1l-(4-chlorophenyl Jeyclobutyl Jaceto-

nitrile (10.1 g) prepared as described in Example 27 ;

potassium hydroxide (8.1 g) and diethyleneglycol (92 ml)
30 Wwas heated under reflux fqr'three and a half hours. The
mixture was poured into an ice/water.mixture and the resulting
- solution washed three times with ether and added to a
mixture of ice and concentrated hydréchloric'acid. On
cooling a solid product separated which was recrystallised
from petroleum ether (b.p. 62-68°C) with the use of charcoal.
The recrystallised product was 2-[1-(4-chlorophenyl )-
cyclobutyl Jacetic acid (m.p. 83-84°C).
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centrated hydrochloric acid. The resulting m xture was washed wi th ether,
| #Hed W th aqueous sodi um hydroxi de.gand extracted with ether. The ether

basi e

extdgg' was washed 20 with brine,d?ig and evaporated to give a liquid é
mhi‘j’ﬂks di ssol ved in petroleumether (b.p. 40-60[err]). Hydrogen

chl oFrde gas wasTlmblaJoam t(g cg:);rpzrépa:s@duawﬂesermbeai Bibbdriee wassol i d whi ch

) t

Noret iy > 5. BROERS &R SERED EHERAsR. (20 “BL )oogh BERFeaRaSR, dafdiFor i de
(Formul a | ﬁo: mne[@nurr-lExQ&Bs]thi¢ny1ech;o“1&b whsrmhenl@eﬁavddﬂr] =
ot her (B0 nfidorts FEsigny pcibel i 12 stk o SR iR A0 (34 ) "
(23 g) Prepine@thera (S0vimlak. nex’hﬁermmtunatwaesetineem nfomeumre:yzmm:—
2. [1-(4-chl 86Q- SRACRAHSH Y RlNAS a&&&@&l%&l@ﬁ}é@ivgdggge dibfe Rrpduel of
the reaction between nesiumturnin rom

m) in dry ehikerideo m amqﬂh%mlmm ‘M$I§§Pﬁ€§1‘=?ﬂga@d &het @mamm The
ether was rzas}é@dwa@%erdemmae%ﬁi‘er.wmt@bfmﬁedae@hb?—epwwr% heated

under refl ux - for one hour er was added he m xture added

to a mxtur¥aghedcwithy wahftontdmted r@¥APeFREedcte. Yhed ik i has
heat ed on apglleamibal Rrafsd prarief fvdirg r@létilﬂaeﬂohhr(@ugh q@%orqugﬁﬁ

.earth sold th tered rk. CELI T filt

ot atd vPRH BEORE S aﬁaom“%msw O 3&30% sodi um
bhcarbongteThelsbﬂﬂﬂ.@m@dﬁutmkaé?ﬂ»%@ yeh&—mhﬁorephaﬂgldﬁymmnhuﬁyl andhe/
t he resi due

1-[1- (3, 4- ngﬁ%gphgﬁgﬁérﬁ)lg’f o%t%]%@t% S one (b.p. 149-150/1.1 nm Hg).

The ket one prepa v o) : :
1-(3, 4- dlchlorop eny cycq%gﬁ éz%aﬁﬁéprop #gﬁéréh as described above

7 &) in ether O ml) was added dropwise to a stirred

15 mixture of lithium aluminium hydride (0.7 g)and ether under
a nitrogen atmosphere. Stirring was continued for one hour
at room temperature and then during heating under reflux
for two hours. After cooling in ice, excess lithium alu-
minium hydride was decomposed by the addition of water.

20 The mixture was filtered through diatomaceous earth (CELITE).
The aquecus portion of the filtrate was washed with a por-
tion of ether and this portion was combined with ether por-

*  tions which had been used to wash the solid residue. . The \)
combined ether portions were washed with water, driéd and

25 evaporated. The residue was purified by distiilation. The
product was gﬁz-[l-(h-chlorophenyl)cyclobutyl]ethylpiperi-
dine (b.p. 152-156°/1.5 mm Hg) (Formula n = 1; Ry, K, = H;
-R3 and'RA-together with the nitrogen atom forming a piperi-

dine ring; R 5 = 4L-C1:; RG’ R7 and R8 = H),

30 In a similar manner to that descvibed above the
following compounds were made and isolated as thelr.hjdro- |
chloride salts by bubbling dry hydrogen chioride_gas through
a solution of the base in petroleum ether (b.p. 62e68°C).
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hydrochl oride (mp. 225-226[érr]) (Formula | n =1; [err] [err] = H R=

4-C; [err] =3-d,; [err] = Et; [err] = H inasimlar manner to that-
described in Exanple 32. 15 ' In g.g?nilar manner to that describ
above 2-(1-(3,4- dichlorophenyl)cyclobutyl]-1-nethyl et hyl am ne

hydrochloride (mp. 179 C) (Exanple 35a Formula | n = 1; [err] and [er
H .[err] =4-d; [err] = 3-A; [err] =cy My amd 3= Hdd1was prepared. 20
S& i Fed 3 i Exanpl e 33 conpounds

Exdmple 36 In a sinilar nmanner f0 ®gat dé

prepared in a simlar manngr_tg des¢ribed in Exanple 35 were converted
into the corresponding N, N-&i ms 25 [err] 30 35 - 57 -
Exanpl e Starting R =2 mp. Material @ 5

7 36(a) . 35 S d { 177-178 36(hb) 35(a)
d d Me -+ 204-205 5 Exanple 37 10 In a simlar manner to

t hat described in Exanple 34, N-fornyl conpounds prepared as described in

Exanpl e 32 fropx&mplhees prepaRgd as in Bﬁarrpl e 35 vvermflbgverted | nhopt 680)
correspondi ng N-net hyl conpounds. 15 [err] R 5 20 ' R6

38 (a) CL H | -? - 167-169°
| a

10 ' ' | . o
38(b) oc1 H - N-Me 281-283
| and ' (dec)

B a D usas
_15 Example 39 _ - _

A mixture of sodium hydride (9 g), mineral oil (9 g)
and dry dimethylformamide (150 ml) was stirred under nitro-
gen at 0°C. A solution of p-toluenesulphonylmethyl iso-
cyanide which is sold under the trade name TosMIC (2%.% g)

20 in dimethylformamide (50 ml) was added over twenty minutes.
Absolute alcohol (18 g) was then added to the mixture at
0°C over a period of one hour. l-Acetyl-l-(4-chlorophrenyl)-
cyclobutane (24 g) prepared in a similar manner to that
¢escribed in Example 1 for l-acetyl-1-(3,4-dichlorophenyl)-
_ cyclobuténe dissolved in dry dimethylformamide (20 ml) was

'S

A .

2 added and the mixture was stirred for sixteen hours during
which the temperature rose to ambient temperature. The
- mixture became viscous and petiroleum ether‘(b.p. 80-100°C)
(25 ml) was added. The mixture was poured into water
30 and the pH adjusted to 6 by the addition of 5N hydro-

chloric acid. The resulting mixture was extracted with -

ether and the ether extract washed with water, dried and

partially evaporated. A brown solid separated and was

removed by filtration and the filtrate was evaporated and

2-[1~(4~chlorophenyl )cyclobutyl Jpropionitrile (b.p. 128~
35 136°/0.6 mm) collected by distillation.
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Exampl e ferr] [err] [err] mp. 37(a)
H c

Et 170- 17%?37( b)
193-194[err] 5 Exanple 38 X m xture of
hl or ophenyl ) cycl obutyl ] aceto- nitrile (10.1 g) prepared as

?SZ ml : C310I n Exa@!(@ﬁiblqmtaassthm bydpdanderitel pgke an ﬁdla@ me_rsagﬁemh &gol
T u IS e m Xt ur

‘was pour ed ?@ ?}Be %e%gﬁer &ti %Flfégé gg@hgﬁeg’&% gﬁ&eéio O SRsHe P e

three tines smime@t mdixture afieli thivmnaiunisionh hydrddd c(@usarg)aitmd

hydr ochl | 59l "

Fecrystall sgﬁ%?%ﬁ‘i‘;e Calp 2 o8 tepperashet SRRt Talle 1914 20%c.

charcoaly TH&er Bdestang M%Secsmmtawagmblﬁnt(xememmﬁw two

cycl obut}l ] ReeiisC saed Gl:lr{éﬂ muﬁﬁxg%@aﬁﬁ unde§8r fﬂlﬁ‘c %zd 54 e epared

as descri bed_ above was é hi ony lorid heat ed under
reflux for Gﬁé‘eﬁomurséxce@% QR | ! X‘ﬂ?@?‘i’-@@ ﬁﬁg-ut H@ﬁl r the

rT ﬁSI duet pOU'&vﬁ%e‘r”':(@Gi ugLo)f tﬁeﬁ @dd@dpsmdtne ﬁ@éc&%zﬁ')e Ell.tﬁé&'éii fwla%

e mXxXxture \Was stirre or | a en er was a

di ssol ve pi Eé QRAS SR GaTHE o{¢%16ﬂ'€’>: Eﬁ@r%’-&?@? \W\g’gjé’@pd‘f%ﬁ é’ﬂaé" t he
ag:IUﬁoust | ayed tha gt ridd emmrwaéhﬁngsnbombdlneﬁhm‘qhoma)r&hmr e:ﬂvalsltef g o

W t wat er rl [ |l e
distillati oﬁgﬁﬁeﬁgﬁlg‘h‘%@“ﬁ% ﬁ%’é@?gﬂiﬁkgegng&%%S ed‘rvi@?%rcoﬁﬁa /
pet r ol d¥m ewtidh GN hydddtlerid )acTde sAIsdlpdodbwmemaat the inter- \J

N-2-[1- (4- Ckggreogﬁgﬁp@giuﬁgav e mwgrﬁghﬂe x&%?l{cﬁé%éxg

sol ution of prepared as in e

M) was addéadd@apide tThe mlide\ma§52- W% tocbler carakA e rd
hydride (0. prgpsidnie hpdsénloride (m.p. 210-230°c).

The hydrochloride salt (1.0 g) prepared as above was

15. dissolved in water, 5N aqueous sodium hydroxide solution
was added and the solution extracted with ether. The
ether extract was dried and evaporated to yield an oil
which was heated under reflux for six hours with 1,4-dibro-

20 mobutane (0.82 g), anhydrous sodium carbonate (0.9€ g) and

xylene (6.5 ml). The mixture was cooled, filtered through
diatomaceous earth (CELITE) and evaporated to dryness. The
residue was dissolved in propan-2-ol (10 ml) and concentra- .
ted hydrcchloric acid (5 ml) added. The mixture was eva-
- porated to dryness and the residue collected, washed with .
25 ether and dried. The product was N-2-[1-(4-chlorophenyl)-
cyclobutyl Jpropylpyrrolidine hydrochloride (m.p. 238-
248°C) (Formula I n =1; Ry = Me; R, = H; R; and R,
together with the nitrogen to which they are attached
o forming a pyrrolidine ring; R5'= 4-C1; Rg» R7'and Rg = H).
3 _ . . :
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a nitrogen atnosphere. Stirring was continued f'or one hour at room
tenperature and then during heating under__reflux for two hours. After

cooling in ice, excess Jithiumalu- mm @Hihydride was deconposed by the 3;
addition of water. 20 The mixture was filtered through di at onaceous eg F

(CELITE). The aqueous 'portion of the filtrate was washed with a por- tign /
of ether and this portion was conbi-ned with ether por- tions which had b
used to wash E¥ample &Q esidue. The conbined et her portions were washed

whwater, dried and 20 sy WP R 08, - d0en SR BHEnR ULt e

N- 2;45 I) - ( -21- chl @imme:iwr)id}e:'l Ctautgy) ]ptéwéxgie%em- aditsmninbrfmamrh _1&?[ ehaly 1{5
mm r an.z 1 Jert] =H and, et her ni t.rqgen at om
formhg o 31 pekotibgt ot iidannds I 80718l 28R kel gudg BOGAE" 5
In a sinmlar {@00emlt) wasmidest ikl absotutbenf ofl seiddyme hydroxdsener e
made and i sol sy t:hei r oL de I bhl.ing :dr

chl ori de gas. 3??%@ e:lmsao aﬁ%n%f@%e gs él'%nh g’?%éggu%%gtg é.;ﬁez'gt&éﬂtg%‘?g{g
0. 35 - 59added [drmviBanpl e mixturerwis heated p&r 5P C for one [err]
mp.(C M 38 ; : i

1 6?- (1 6%9[ err] glg?abr) and then g&lyrec-i w:|."l:lim_| 10% p?.ll_adli.:.gr Pfx charc_olaél. (,208'15- ﬁ)?,
(dec) 38(c) for one four. Theppixture was filtered and eyaporgfers to

Exanpl e 3§nA @iryindss Ao sodhdim.bysl 4081 681 rophbAgLIL 10k clidbmltane~
N~ carboxamide. | | |
The carboxamide prepared above was dissolved in dioxane
(500 ml) and concentrated hydrochloric acid (100 ml) and
then a solution of sodium nitrite (35 g) in water (80 ml)
15 were added dropwise. The mixture was heated at 85 to 95°C
for sixteen hours and then poured into water. - The mixture
- was extracted with ether and the extract back-extracted with
- aqueous - -potassium carbonate. The basic extract
- was washed with ether and acidified with concentrated
20 - hydrochloric acid to give'1-(3,h-dichlorophenyl)—l-
' cyclobutanecarboxylic acid (m.p. 120-121°¢C). .
- - The acid prepared as above was converted into the
g;i *  compound of Example 27(a)in a similar manner to that
described in Example 27and to the compound of Example 28(a)
25 in a similar manner toc that described in Example 28.
" Example 41 | |
' A solution of 2-[1-(3,4-dichlorophenyl)cyclobutyl l-
acetonitrile (23 g prepared in a similar manner to 2-
30 [1-(4—chlorophenyl)cyclobutyl]acetonitrile described in
Example27 ) in dry ether (50 ml) was added to a solution
of ethyl magnesium bromide prepared by the dropwise
addition of ethyl bromide (15.83 g) in dry ether (80 ml)
to a stirred mixture of magnesium turnings (3.53 g) and
ether (80 ml). The mixture was heated under reflux for
30 minutes and stirred without further heating for 16
hours and then under reflux for a further two hours.

35
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and dry dinethylformam de (150 m) was stirred under nitro- gen at O[err].
A sol.ution of [err]-toluenesul phonyl_ éﬁy_l | so- cyani de which is sold under
t hefrFade name TosM C (24.6 g) 20 in dinethylformam de (50 m) was added .

enty :m nutes. Absol ute al cohol (18 g) \?BS then added to the mxture
] bv£1~£3pérd@§hﬁbnﬂphenxl)cy¢1¢b@ty1-&zebutandmamwany|)- -
cycl obut i Gh dwi i d J Chyl [ -
Sanpl o Eseqidy BESRINE, ?’ff“‘*d{*s%lé‘i%@“% ﬁi*?ﬂz%fa“ééél AR BRI o
in dry di tﬁ9?f§? Ride (20 m) (aboy dga Waseadiedute Aasoduitdoad for

Si XE een LwﬂrSodﬂmnbonbhygrtihl? t(@”ﬂgel Y ai%mhrﬁé(?ﬂézgegnggiemaihe%? %ahhtth%m) r The
m xture- B, Vi scpus and_ petrol eum.ether. (b, p, -8Q- 10 rl) S
Rited T Bt i o AHE MOGRRS WA weirkrre &t st h%OEH_Sédfnésvg&st-o Gy
thehaddihtﬁ'emc‘bioxﬁl\mmxdiume' wialsoeixtrected Tict n&nmmyagm%ms ms,d_exlt :m@t ed .
with ethe n er._extr . er, dried a artia

evapor at.e%Q'g%\g'ﬁ% ﬁﬂgégl {l;’&gsésgﬁ';lg g’ﬁ&’ %%&%’geﬁogéu% PYE‘QP%&Heand %/he
filtrate sehitiicopoantedxirdceld Wikt dthampherfhe cgthebuextipedpivarsi trile
(b.p. 1285 6{ent].0Q,.6 ' 1 by di st ign -60 - A

sol ution %?fé‘%ea%go%§§%lbgrgl _gﬂg%g%%?%{%%%%%# b}é%{étg%i\’}g ?§t aﬁ% I n,dry
ether (20torprepipitate drghwi-<a tie-dichlaranhenyl dewcbobutyhilmertiydyi-ni um
hydride((g)?fj L aadr REET ) p & 325D e { Heqna 15 4t.0
200Q05 #té x%?ggv\gge%‘te??}eéqgg ér?g{pe'ntéterrpeﬂ?zr e'(?gr 1EJ'\:/‘\'/(%L Egglrs élerd .
then durifhgs RaiiRg 8RdeRyr ef Fix Repr= -kt Hg *hPelhoBrs= BR;SBg om "
hydr oxi degyol ution (20 ml) and water (50 m) were added and the m xture

filtered through di atomaceous earth (CELITE). The filter medi um was washed

w.th et ha:xlg_m_djéttewashi ngs conbined with the ether of the reaction
m xt ure. e conbl ned extracts were extracted '

Formic acid (7 ml) was added dropwise to pyrralidine
15 (15 ml) at a temperature in the rangew135-140°C.'l—[l-(3,4—
dichlorophenyl Jcyclobutyl Jbutan~2-one (3 g) prepared as
described in Example 35 was added dropwise and the mixture
heated at 140°C for one hour. -The temperature was raised
to 185-190°C for sixteen ‘hours. The reaction mixture was
20 cooled and poured into 5N hydrochloric acid. The solution
was washed with ether, basified and extracted with ether. The
ether extract was dried and hydrogen chloride gas,passed ints
the extract. Evaporation to dryness gave a solid which was o/
triturated with dry ether and recrystallised from a mixture
25 of petroleum ether and propan-2-o0l to giVe‘E&l-{ﬁl—(3,4_
dichlnrophenyl)cyclobutyl]methyi}propylpyrrolidine hydro-
chloride (m.p. 157-160°C)  (Formula I n = 1; Rys Ry = Hj.
R3 and R4 together with the nitrogen atom fqrming a pyrrolidine
ring; Ry = 4-Cl; Rg = 3-Cl; R, = Et and Ry = H).
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10 with 5N hydrochloric acfd "A solid fornmed at the inter- face which was
collected by filtration, washed, with acetone and dried. The solid was
2u[1-(4-chlorophenyl)cyclobutyl] propylagkne hydrochl oride (mp. 210-23q"
. 15 The hydrochloride salt (1.0 g) prepared as above was diss =Y
In water, 5N aqueous sodi um hydroxi de sol ution was added and the sol ution

ext rnget ed thtmggéggle'na et her extract was dried and evaporated to yield

an oi |l which nder reflux for six hours with 1,4-dibro- 20
nobut ane (0.82 @), hydr ous sodi um carbonate (0.96 g¢g) and xylene (6.5
M), The mxture wag. qoimudldﬂ@«b;smmbwcye:% §29Us_8akLH; (CEL! T6)

and evapor at ed tg ryness The re gég propan- (10 m)
and concent r a- B hydrocmqﬁgQ@ u§§°ﬂ+?ea dé TPEePPfF@réﬁmgﬁﬁﬁnibed
porat ed to Tir yries Exempldéiress dueated| att 90-983chedrnitie Houres hartangd

S;Lngut;prPg%§1pyrrol|ché&ééﬁéﬁ%@ﬁ%g;ﬁgHP§¥hi°rZ§8ac}ﬂBﬁé?%f?‘%ﬁ%V%ula I

n =1, Rl = MeWate O Ll hnd- Tuetng@c‘neonmmmtune waisr egdarated: edhiwdhtit hey
are attached f@'dﬁe&g ﬁd%ﬁé"é&& éiﬂﬂaci:e&f-lea 4nf evhbporh ¥y 4271l =
H. 30 35 -61- anp e A@@ ution

1- (3, 4-di chl or e Tféi%%}%ﬂphenvé)emlgjouﬁ&wédméc@nﬁz-a

simlar manner gne t t 5 122%1:2&%95]1;@ . Ex@aphg )1wh8 wagwihnical, nmet hyI ated
spirit (200 m) mas n1xe Wi n, of, , SO |un1hydro 3@ (3

wd{er (5 Mo and 30% (ﬁﬂf ri ﬁé o u@?%ﬂ quaeaeayd §é°buﬂ§i1bUth'
m Xture was he@-eheat(/5® @) preperdduds addstNEbed! abbed ,WnifdrbedpiRalimadi um

on charcoal (0. f,or ou The m xture was filt red and evapor at ed
o ( %ﬂ%ﬁata Cgu%§1 f so&hum acetate (4.0 g 1ndustri$1 methyl-

ated spirit (56 ml) and water (23 ml) was stirred at ambient
temperature for sixteen hours. The reaction mixture was

'15 extracted with ether. The ether extract was washed with
water, dried and evaporated to give a solid which was re-
crystallised from petroleum ether (b.p. 80~-100°C) to give
1—[1-(3,4-dich10ropheny1)cyclobutyl]butanpz-one oxime
(m.p. 106-110°C).

20 A solution of trifluoroacetic acid (2.33 ml) in
tetrahydrofuran (5 ml) was added to a stirred suspensicn of -
L/ . sodium borohydride (1.13 g) in tetrahydrofuran'(30 ml) over

a period of five minutes. A solution of the oxime (1.7 g)
prepared as described above in tetrahydrofuran (25 ml) was
25 added dropwise and the mixture heated under reflux for six

hours. The mixture was cooled and water (25 ml) and then
5N sodium hydroxide solution (25 ml)were added. The mixture was
extracted with ether and_the extract washed with water, dried
and evaporated to give a residue which was dissolved in

- 30 petroleum ether (25 ml). Dry hydrogen chloride gas was passed
through the ether solution to give l-{[l—(B 4-dichlorophenyl)
cyclobutyl]methyi}propylamlne hydrochloride (m.p. 222-224°C/
(Formula I n = 1; Rys Ry, Ry and Ry = H; Ry = 4-Cl; Rg = 3-C1;
R7 = Et and RS = H). :
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10 dryness to give 1-(3,4-dichlorophenyl )l Zcycl obut ane- car boxani de. The
car hoxam de pr.epared above was di ssol ved in di oxane (500 m ) and

trated hydrochloric acid (100 rﬂé and then a‘sol ution of sodium .
e (35 g) inwater (80 mM) 15 were added dropwise. The nixture was

d at 85 to 950C for sixteen hours and then poured into water. The

ut e wasgRxipaet g with ether and the extract back-extracted with -
aqueous si um carbonate. The basic extract was washed with

ether and acidi fAeéo%EHio‘?D@IEGIJ(@I-B(OB ,Zﬂ-dly@mimfibphe a%?dvéwjtgﬂ
1-(3,4-dic oL h 1) - 1.~ but aneca boxy Lc_ac ? 120 The
acid prepart Jo] ﬁg §5§ &rﬁéﬁ%ﬁf?% A% h eéﬁﬁ)bﬁﬁd (a) in
a simlar nmdemethonctraand.emcmmktbchﬂ.d?mmhal €126ang )t dnt hemcd‘qnmmﬁbﬂ)f

gg%: g 121513(1;}15. ﬁl# ng_l [lax{%%&ﬂcﬂlr @henyl?éggﬁgé ax%%a?%et onitrile-

(23 g prepareflug £OS‘| ﬁ\ZI dounsmneThe l:zeaqm:l.on mixture was evaporated
[1-(4-chl ore§h@¥hé§§e§ﬂ Ul b '61"&&#8&&@@%% SR $7 tnd N Y

ether (50 m SO utlon of nesi um brom pr epar ed

by the dropfstddadi t T6# @fthéfhﬁlaﬁﬁ%ﬁ'f%% V(qshe@ 'g}thnsedgaua kdcapdpnale t o
a stirred nédlutﬁoﬁfaﬁ&g%?de&m tcwlrad\%d ?e%&aﬁéd ) bléeu &Q(ré ,)4-

Th t heat fl t d
furt het ‘ﬁéi#’%%l?ﬁppﬁenn Byclapitial “qm ~3 R, OF e, Or e %%ﬂ R s

-62- 11P1- (3, hl o nyl cl.ohu but nimin nesi de
was col Fec'g ed by&'ﬁﬁl t%’%?‘lﬂl%nya) ?&fr ﬁé} Tt‘)?dt?lﬁ SFFﬁlﬁed a%ove %%&J{n
) was addedwas thenl reducedf toodihenprodinytirofleExamg)ei 43 using sodlum
di et hyl enegﬁéllqghgmagyl(oeb@e ) in a similar manner to that described

in Example L3e

15 Example 45

_ Sodium cyanoborohydrlde (0.4 g) was added to a solution
of 1-[1-(3,4~-dichlorophenyl )cyclobutyl Jbutan-2-one (2.45 g)
prepared as described in Example 42 and ammonium acetate
(7 g) in methanol (28 ml) and the mixture stirred at room’
20  temperature for four days. Water (25 ml) was added
dropwise with cooling. The aqueous mixture was extracted
. with ether and the ether layer washed with water and 5N
hydrochloric acid (50 ml). The ccmpound of Example 43
precipita ed as a wh1+e solid.

25 Example 46

2-[1-(4-Chlorophenyl Jeyclobutyl]acetic acid (1.5 g
‘prepared as described in Example 38 ) was heated under
reflux with thionyl chloride. Excess thionyl chloride was
removed in vacuo and the residue added dropwise to a
solution of cyclopropylamine (0.94 g) in ether (10 ml) and
the mixture stirred for thirty minutes. Water was added
and the aqueous phase extracted with ether. The ether
:extract was dried and the ether removed to give 2-[1-(4-
chlorophenyl Jeyclobutyl ]-N-cyclopropylacetamide.
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(30 mM). The mxture was stirred at 45[err] fer 90 minutes. The reactign.
m xture was extracted with 5N hydrochloric acid. The aqueous phase was
basi fied wi th aqueous sodi Um hydroxi de ﬁaéution and extracted with ethef.
The ether extract was dried and hydrogen®¢hToride gas passed into the
extract to precipitate 1- {[l- (3, 4-dichlorophenyl)cyclobutyl]methyl} -

4010 DR Sl o il kil s (3 5L T

m) was addedeahgpw 35 md hwasiaddet drppwise m)aastarr@ﬁpéuép@mmn t he

range 135-140ber 0} thiuh aﬁ%uﬁmdjnph{ﬁﬂﬂ@n&@)@20g9bﬂhybkﬁei~aw% ane (3 9)
prepared as descgri be |n Exanpﬂﬁgg was, added dropw se_and the m xture

heat ed at 14088%FEr HHRHRR RS v l?ﬁﬁgeﬁgtém #81To0[ err]
for sixte2n h@amperﬁmﬁee&tdﬁ @nerihguyr eandstRén keated andepowedd uxntfdroN

" hydr ochl h I hed h _etherb

extracted w th SEREREHTHES, Al AP odl 1 e HRLREIBoBR Bl e idheyas
passed into tmé%esbdaum.hMBnqxﬂdH|sniut1mnyﬁ@s&59mmé andofthénwiwiadierwas
triturated wih 96y oSt Yol SIRR Ve LS £EQL AL LURC 12D Qeteen

petrol eum et her priopan-

dlchlorophenyﬂ}ﬁV@E@but@hﬁﬂmﬂ%ﬂuqﬂ(ﬂﬁﬁrﬁ&ltﬁtdﬂn@nﬂyaxtracﬁedrMd&h(mﬁher
157-160C) me?ev edhler” sxthadtl wd® shdkeR3v L0 R4Nt1§ai~eeh1m~&e W8 d and

nltrogen ato orn1ng a pyrrol Idine ring; [err] = err]. = a; [err]
andqerrp Soljd formed ﬁﬁ?-aqgﬁﬁﬁﬁél er. The S°11d was

Et:
*1-(3 4- dlCNLGYGmbpﬁbbp&w@JﬂlHOMJcﬁldﬁﬁﬁﬁénylﬁé&%lobutylﬂ&ﬂﬁ?ibﬁ&he
br o de (25 yBeRRIRE R Y. A%k-170%). .

A mixture of the hydrochloride salt (0.4l g) prepared
as described above, sodium formate (0.1 g), 98% formic acid
15 (1 ml) and 37-40% aqueous formaldehyde solution (0.5 ml)

s . heated at 85-90°C for eighteen hours. The reaction
mixture was cooled and extracted with ether. The ether
extract was washed with water, dried and filtered. - Hydrogen
chloride gas was passed through the filtrate which was then

20 warmed to give a solid which was N-cyclopropyl-N-methyl-2-
[1-(4-chlorophenyl Jeyclobutyl Jethylamine hydrochloride
(m.p. 149-153°C). (Formula I n = 1; Ry and R, = H; Ry =
_&/ " eyclopropyl; Ry = Me; Rg = 4L-C1l; Rg, R, and Rg = H).

25
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5 in Exanple 41 was heated at 90-95[err] for two hours with a m xture: of
[rated hydrochloric acid (20 m) and water (30 ml). ..The reaction

& was extracted with ether and the ether extract, dried and evapor ated .
jess. 1-[I'-(3, 4-di chl orophenyl ) cycl obutyl ] but an-2- o6ne (b. p.

_ [err] at 0.1 mmHg) was distod ed. 10 A m xture of
1-[1-(3, 4-di chl orophenyl ) cycl obutyl ] butan- 2-one (4.3 g) prepared as .
- described above, hydroxyl am ne ‘sul phate. (2.65 g), sodium acetate (4.0 ),
_industria@x§m§%§-4¢red spirit (56 m) and water (23 m) was stirred at
anbient téMperature for sixteen hours. The reaction m xture was 15
extracted with ether. The ether extract was washed with water, dried and

e\éapog gg edog 0 ]g-im’ayml-i-(;Bv\hi-dthcglasrb@henyﬂslcwd]imdtém@nppé‘pagééum St her
1 4 0 t an- 2- one

bxi e (m 5 sy Ll crtamb1e 1 (B B8 AP Byt laplag T (2755

m) in tet(r?a.rgajrmﬂfhrmma«.aated/aenddswmdamder anbﬁl.mpefaroBOof * :

sodi um bo e ( e ov p od of

five m nu?ﬁs Esol u%t%tﬁrg%g eaoiglé%eﬂg:gowf% repar eddas e%ér:g%ﬂéd above

in tetrah%@ﬁhtﬁﬁuiQQ rf9rwishogrsadddired uad aas t¢eohedt tive heat ed

under refl é@*@ he Gt m) and

t hen 5N sa?bum hyzﬂé E%rggl g%g?%g% V\%eﬁggﬁdﬂ]%e rrllﬁ:!'( fj%lgdwa)s

ext ract ed SA ﬂ?@ﬂbﬂﬁoﬁﬁﬁf%ﬁ% Qe Past @égégd The dosFurer¥as and

evap%@at e%ﬁimdleaﬂ é@sr@lﬁe PohpErarard ToY MRANEY %uﬁ@téﬁhe’éﬁbﬁt her (25)

Give 1] PSR iR orebeE-ond £l B8 a&%t“rﬁaﬁ% R ARG oohl or | de
(mp. 222+3%H estHer. ( PFDheuétheérnextrakcdr rdasandidiedd lwith &ter snd-d;
Lerr] =3-Yridd! M asedd ALHoLEL" br™tHe s¥lvent N-cyclohexyl-1-[1-
(3,4-dichlorophenyl )cyclobutyl Jlethylamine (b.p. 144-156°/
15 0.6 mm Hg) was obtained by dlstlllatlop (Formula I R, =

Me; R2 = H; R3 = cyclohexyl; R, = H; ; Rg = 4-C1; R = 3-C1).
'Examgle 48
20 | | |
Pharmaceutical compositions containing any one
of the compounds of formula I disclosed in Exampleb 1
" to 47 are prepared in the follow:l.ng manner. _ - NS
25
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-64- Exanple 44 A solution of 1-[1-(3,4-dichlorophenyl)cyclobutyl]

butan-2-one (5.0 g) prepared as described in Exanple 43 and net hoxy-am ne
hydrochl oride (1.63g) in a‘'m xture of pyéfzdene (60 m ) and ethanol (60 m)
was heated under reflux for 72 hours. The reaction mxture was evaporated s\
to dryness andEQ{ag_;g teuz,lg'g)water and ether added to the residue. The q

ether, | ayer wa sodi um bi carbonat e.sol ution and water, dried
and evaporated to gimed1ktld - frebai@r PRHRNYL) CYEL OB HE BHERRu3 oS :
oxime O-nethyl ether. 10 The oxine et her prepared-as deScribed above (15
g) was then reduced to the product of Exanple 43 using sodi um borohydride
(0.95 g) in a simlar nmanner to that described in ExRgpte %3. We3dghtanpl e 45
Sodi um cy@nobor ohydride (0.4 g) was added to a sol utTon of :
1-[1-(3, 4- di chlAetdmee Tpigredilenbut yl ] but an- 2-one (2.45 g) pOepared as
described in an&le 42 and anmmoni-um acetate (7 g) in netggn | (28 m) and
the m xture strf ®3% room 20 tenperature for four days/®*Water (25 nm)
was added dr opBodgwimylpyaratdlniglorldhe aqueous m xture was edtQacted with
ether and the r. layer.washed with water and 5N hydrochkopi c acid (50
m). The conpg%ﬁgeb q%ﬁ%?e‘43 precipitated as a mhite.ﬁérpdh 25 Exanple
46 2-[1 - (4- Chl ¥egpesiym Shganaie/| ] acetic acid (1.5 g prepardd as descri bed
in Exanpl e38 ) was heated under reflux with thionyl chloride. Excess

t hi onyl l€hl ori de was_renoved in vacuo and the resi due added dropwi se to a
3Q_sol ution of cycl FaeoPAtdieelndredient  nthentactesgenpndagameneiniticur e
stirred for thigklbych RiHeemixd@iid Wesaelietedndi thcaagyeaesophase the
extracted with ether,. The et.er-extracteﬁggngiledTﬁnd t he ither,rennve to

give 2-[1-(4- Polyvinylpyrro idone in e granu ate is mixe
with the stearic acid and the rest of the starch and the
mixture is compressed in a tabletting machine to give

tablets containing 50.0 mg. of the active ingredient.

g

15

Example 48 (b)

'Capsﬁles are prepafed'in'the following way. ' A mixture
20 of the active ingredient (45 parts by weight) and lactose
powder (205 parts by weight) is filled into hard gelatin
capsules, each capsule ¢ontaining 45 mg. of the active
. ingredient. . o |

25 'Example4s (¢)
- In the preparation of enteric coated tablets, the
tablets described in Example 48 (a)are given a thin coat
- of shellac varnish, followed by 20 coats of cellulose
acetate phthalate in a manner well known in the art. In
30 a similar manner the capsules of Examplé 48(b)_may be
provided with an enteric coating. '

ExampiéIASLd) |

Vials coﬁtéining a solution of wateraSOlﬁble compounds
35 . of the present invention suitable for injection are prepa-
red from the following ingredients: '

B e L T T,




chl or ophenyl ) cycl obut yl 3- N—cyclopropylacetantde 35 -65 - A solution of
the am de prepared as above (1.45 g) in ether (15 m) was added dropifse to

a sfinred s

uspensi on of |ithium al uai @8um hydride {0.42 g), in ether (7.5

m Y ypder nitrogen The ntxture was stirred at anbient 5 tenperature for

“hour an
coo™ ng,

%P ieate 14 reflux for a further &ﬁ gours After —~
@ BERFH F en 15@6sod|un1hydrOX|de SO fon (0.45 m) amd -

t hen wat er Ménﬁﬁtoi) were added and the nixture stitl@@ ger fifteen
m nut es. tu | d extracted w th,egfe et her
hﬁgﬁ%ﬁ E?e?ﬁiy ﬁ##ﬁ¥¥i \ . i ilt;%%

_extract. was

t he aqueous

én~Ww rochloric acid and 1 solid fornmed in

Iayer The solid was

N-cycl opr opyl - H‘i( 4=2hLer g Q{g%d 'mtdézhﬁihdtaareedﬂébo.%ldorllrple

(mp. 5166-170 C
descri bed abome, 0§o§h@nﬂﬁ§ﬁﬁhﬁ§1 4 cthe grolwme, ¢

xture of the hydrochlorlge sal t prepared as

r e ﬁenHtiQn 11 m) and

37- ﬁ?@6aqﬁegaéuégﬁaﬁksehgﬂqr%¥é§rcﬂTKé)ﬁeéﬁitﬁﬁg gb@&?&dnﬁh§83#¥ﬂjﬁjéedcw
el een nour e reacti on Wa, and.extrac
The et hor  oRYr &1 ERAS A8 RN Ik BT E0 F FRAL ARGV PP PRI CHRTAIIENE

chlotide g
give a soli
[ 1- (4-chl o-
(Fornula
4-Cd aderr]

15

100 mg,:qf the active ingredient.

g §gsmmasggdsbuuﬁgynthe filtrate mhrch was then 20 warned to
i ch was N-cycl apropyl - N- et hyl - :

ophenyl ) cycl obut yl ] et hyl ani ne hydrochlorlde (ntp 149 153[err])
BExample Iuﬂ-RZ = H R3 = cyclopropyl [err] = err]-
an errf ). 25 30 35

In the preparation. of supp031tor1es,_100 parts by welght
of the finely ground active ingredient 1is lncorporated in -
1214 parts by weight of triglyceride suppository base and
the mixture is formed into suppositories each containing

I

P—— 0 ~

In the preceding‘Examples novel ketones of formula V
have been disclosed in which Rl’ R, and Rs-have'the meaning
given in Examples 1; 1(a) to 1(e), 3, 4, 4(a) to 4(e), 6,

7, 7(a) to 7(d) 9, 9(a) to 9(n), 10, 10(a) to 10(z), 10(aa),

20

10(bb), 11(i), 11(k) and 11(1). These novel ketones of

- formula V. are prepared by hydrolysis of novel imines of

25

30

35

formula XVI in which Y = MgBr and Ry)s Rg and Rg have tne _
meaning given in the Examples specified above.

In the preceding Examples novel ketones of formula VI
have been disclosed in which Ry» Ry, Ry, Rg and R, have
the meaning given in Examples 29, 35, 36 and 43. These
novel ketones of formula VI were prepared by hydrolysis
of novel imines of formula XVIII in which Y = MgBr and
Rl, R 5, R6 and R7 have the meaning given in Examples
29, 35, 36 and 43. : .

In the preceding Examples novel cyano compounds-of
formula XVII are disclosed in which Rg and Rg have the
meaning given in Examples 1, 1(d), 1(e), 4(g), 9(e), 9(m),

- 10(k), 10(e), 10(p), 10(r)}, 10(v), 10(y), 10(z), 10(aa),

10(bb), 11(k), 11(1) and 26.

v S ——— s ¢ e



166 - Exanple 47 5 1- Acetyl - 1- (3, 4-di chl or ophenyl ) cycl obut ane
prepared as described in Exanple 1 (4.86 g) and cycl ohexyl am ne (2.28
were, heated and stirred under'reflux;f%{'gp mnutes. Stirring and heagf4
was continued on an oil bath at 145[err]€#or 3 hours. The product was
cool ed to anbient tenperature, dissolved in nmethanol (50 m) and sodiu

bor ohydride (0.8 ginagﬂﬁggrzwédghﬁgc%mgﬁ%sl%oveﬁ ifdrenﬁjaxﬁidé‘gbéf”i‘orxinula

tenpérature for twent Ur s_an red into water and the resulting
m xture extr 2XEHL hi 2Recdheplosthe 18t WoLh RracRyafgmudhed Byt Rga2Bf Bnd

?gi zda_ Al;”t er mmv%eo&ieagﬁng??t%hl Nn?ﬂdﬂiﬁ@é_-lz; [1(-5a% to l(e%, 36 %’
,4-dl C oro e C u e m,ne . < rr . mm
Hg) was obt ai‘ﬁC%%@gd%{g?% 4 n'"t}géérﬂiﬂ Z((l%)o'[ equ'r;géaf/e‘% Fé(rﬁH; 1@

cycl ohexyd; RIOGaM to 16(2)¢ I'].ORéa ,310(bb Exaidie) AQL2(k PhalhéL ¢yt 293l

conposi tions nt a4 nj y one of the conpounds of formula I disclosed in
P 39 heps

Exanples 1t 7 afed in the follow ng manner. 25 30 35 - 67 -
Exanpl e 48(a) Tablets are prepared fromthe follow ng ingredients: Parts by
Wi ght Active | ngredient ' 50.0 Lactose
78.5 Polyvinyl pyrrolidone 5.0
\g 10
15°
20

25

30

35
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Mai ze Starch - 15.0 Magnesium Stearate

1.5 .The active ingredient, the |actose and sone of the starch are m xed
andj/g{ ghul ated with a solution of the polyvinylpyrrolidone in ethanol. The
gra@l Ate is mxed with the stearic acid and the rest of the starch and the
m xture is conpressed in a tablettihg?®achi ne to give tablets containing __
50.0 ngy. of the active_ingredient.gkﬁémﬁle 48(b) Capsul es are prepared i Ry
the following way. A mixture 20 _ of the active ingredient (45 parts by
wei ght) ana)lagpﬂﬁéqﬁiﬁkﬁf(ﬁﬂEﬁ$%ﬁt§ by weight) is filled into hard
gelatin capsul es, each capsul e containing 45 ng. -of the active ingredient.
25 Exanpl e 43 (c) fn the preparati &H I ed tablets, the

t abl ets described in EXanple . a) ar e(eg{ll\(g& a q?ﬁ!?n[?@ogftﬁll'of shellac

varni sh, followed by 20 coat f \8el | ulose acetate phthalate in a manner
well known in the art. 1In rm l/ar nner the capsul es of Exanpl e 48(b)
may be provided with an enteN oating. Exanple 48(d) Vialsgcontaining a
sol ution of mater-soluﬁse'COHpounds of € present invention suitable for

i njection e pepas. redf fhe follow ng ingredients: -68 - Active

Ingre"dientil{fl wHiERn PO 6¥”ﬂf 1100 .g. Manni t ol . '

1100 g. Vaggr whlicgsh | Hidl®d g, 1 : 0 ' The

active ing?edrg%Fﬁgn ﬁg%z%toﬁ?hréld}gs%lsgﬁa%ﬁhgoﬁélg%%FﬁgﬁV£ter and the
6 carbon atoms, a cyclo-

vol ume of €halgopdéydn grpup containing 1 to -
10 alkyl group containing 3 to 7 carbon atoms, a cycloalkylalkyl o
group in which the cycloalkyl group contains 3 to 6 cafbcn atoms .

and the alkyl group contains 1 to 3 carbon atoms, an alkenyl

group or an alkynyl group containing 2 to 6 carbon atoms or

_ a group of formula II
15

Rig

) 1T

20 in which Ry and Ry, which are the same or different, are

H, halo or an alkoxy group containing 1 to 3 carbon atoms;

in which, when n = 1, Ry is H or an alkyl group containing o/
1l o 3 carbon atoms;

25 in which R2 is H or an alkyl group containing 1 to 35 carvon
atoms; '
in which R3 and R4, which are <the same or different, are
H, a straight or branched chain alkyl group- containing 1 to
4 carbon atoms, an alkenyl group having 3 to 6 carbon atoms,

30  an alkynyl group having 3 to 6 carbon atoms, a cycloalkyl
group in which the ring contains 3 to 7 carbon atoms, a
group of formula RllCO where Rll is H or R3 and Rh togéther
with the nitrogen atom to which they are attached forﬁ o
an optionally substituted heterocyclic ring having 5 or

35 6 atoms in th? ring which optionally contains further
hetero atoms in addition to the nitrogen atom; |

A
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adjusted to 11 litres. The resulting solution is sterilised by filtration,
.and filled into sterile vials each containing 1.65 m . of solution. Exanple
48(e) 10 In the preparation of suppositofies’” 100 parts by weight of th &
finely ground active ingredient is.iyfoxporated in 1214 parts by wei ght
triglyceride suppository base and the mxture is forned into suppositories
each cont ai ningwhich R%p@nd}R f whiechact iare i nghedsame. orndififepeatqdiarg
Exampl es “OVﬁ' h%i%ﬂescrqflﬁﬁﬂ%%hﬁfav& bﬁﬁﬁf'éféa&ﬁeé h‘E§M§[ﬁ§ ELeEtro] osand
[err] have thé neani’ng given in mpl es 1, a)°=t0 (e?, . 4, "4(a) t
4(e), 6, 7, waxponoatogls,9 arpEbkaxy oym)alyyl thie agreoeplopntaininga), to 3
10(bb), 11(i Kt 1 g ket f QF ful I
prepared by %gg%éfly)sil S Qf’ oveIy | %2@5 g?ﬂygofr{ ’Iga%}:ﬁiéﬁ %?léh%%r{l\é:eﬂa/g‘gﬁnand
[err] andg] eAtPmBaFe whdchedhiaw aFs attached, EXaRBl @sSeperfs penzehsy &'ing,
the preceai ngptxenplley nowripesiaiesd oégf&ﬁ@%? HbréShalohpvgllegen

di sclosed in whigﬂ Rl, R2, R5, and have, t he ani I ven
29, 35, 36 aRf #3X0iHe&

: in Ex |,

KoKy, &7 IHRPEIOTRATHERE of For huf &7 OPAWBLAT, BFatty YOS tim

Fydr?|KSis ?Eu@ﬂw@:dﬂﬂﬁhﬁsséqdnﬂrhénﬁéﬁélrimg hbgehgérggmbarthgdther{] and
err ave the_peani I vien i.n S : e

pr ecedi ng Ex&ﬁﬁggg é§§ (ﬁﬁﬂﬁ?%éﬁig%ﬁﬁsagg ?EF%%FS&XVII gaggd§S§F%§@§% n
which [err] betizemer rimgse t he neaning given in Exanples 1, 1(d), 1(e),
4(9), 9 , 9 . 10(k), 10 , 10 , 10 , 10 , 10 , 10 , 10
LI U S IR QR P e G
f orfrani des of, oMY an alkyl group containing 1 to 3 carbon atoms;

and their pharmaceutically acceptable salts.

2) Compounds of formula I as claimed in claim 1 in which
15'n = 0, Ry is.a straight or branched chain alkyl group con-

taining 1 to 4 carbon atoms, a cycloalkyl group containing

3 to 7 carbon atoms, a cycloalkylmethyl group in which the

cycloélkyl ring contains 3 to 6 carbon atoms or a group of

formula II in which Ry and Ry, are H, fluoro or methoxy
20 and in which R2 is H or methyl.

3) Compounds of formula I as claimed in claim 2 in which
Rl is methyl, ethyl, propyl, iospropyl, butyl, iscbutyl,
secondary butyl, cyclopropyl, cyclobutyl, cyclopentyl,

25 cyclohexyl, cycloheptyl, cyclopropylmethyl, cyclobutyl-
methyl, cyclopentylmethyl, cyclohexylmethyl or phenyl.

4) Compounds of formula I as claimed in claim 1 in which
n=1, Rl is H or methyl and R2-is H.

30 | ' . . .
5) Compounds of formula I as claimed in any one of the
preéeding claims in which R3'and . R4 are H, methyl,
ethyl or formyl.

35
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XXVI1'l are disclosed in which [err] and n have the meaning given in
es, 1, 1(a) to I(e), 3, 4, 4(a) to 4(e), 6, 7, 7(a) to 7(d), 9, 9(a)
10, 5 10(a) to 10(z), 10(aa) 10( bb), 11(|) 11(k), 11(1), 29,
gnd 36. 10 15 20 25 30 35 .Cqeips 1) Oorrpounds of formula | [err]
rr] in which n =0 or 1; in which, when n = 0, [err] is a stralghL\

32,
[err]
or branchecs):hacdmpdtkrydisgoﬂunomuﬂ.al 1] la@ J:]Iainﬁed:a:rrbmxsatm ofl @yams

10,
Whith the o SR ih edoh R, B8R Bl Tl Ringd: VR B8 Ye o) "or oup
cont ai ns lwhlchc%h@wnaneoattaahedlfemm gimierocyel & kyinyg gontaining
|
oML ,01 10 cod S LoFAELRNaBRATRNE! 12l R od: g ndin | ELTbpLERAL
H hal & or aﬂnlmmtigt@’egdcbm anﬁu rF more Rl @EreE®$s; i n which, when n

=1, [err] is Hor an alkyl group cont Qir“'%;{[ + O Caét&‘?é‘téf-c?&?clgé - in
which R2 is Hor an al kyl group containin car bon
ring containing a second nltrogen atom which is optionally

alkylated or they form a heterocycllc ring contalnlng one
or more double bonds.

7) Compounds of formula I in which R5 and = Rg are H,
fluoro, chloro, bromo, lOdO, trifluoromethyl, methyl,
methoxy, phenyl or R5 and R6 together w1th the carbon atoms
to which they are attached form a second benzene ring .

- optionally substituted by halo.
8) Compounds of formula I as claimed in any one of claims
1, 4, 5, 6, 7 or 8 in which R7 is H, methyl or ethyl and
R8 is H. :

10

15°

9) Compounds as claimed in claim 1 of formula III
20 o il | )
CRR3(CRRg) NR5R,,

T 4

25 in which. Rl’ R2, R3, R4, RS’ R6, R7 R8 and n are as
defined in claim 1. |

j 10) Compounds as claimed in claim 9 in which R5 and R6,
which are the same or different, are H, fluoro, chloro,
30 bromo, iodo, trifluoromethyl, methyl, methoxy, phenyl
: . or R5 and R6 together Wlth the carbon atoms
to which they are attached form a second benzene ring -
optionally substituted by a chloro group.

35 ' e
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atons; in which [err] and [err], which- are the sane or different, are H
a straight or branched chain al kyl -group- -containing 1 to 4 carbon atons,

an- al kenyl group having 3 to. 6 carbon % oms, 30 an al kynyl group havi pg

3 to 6 carbon atons, a cycloal kyl group~inwhich the ring contains 3t

carbon atons, a group.of fornula RIICOwhere Rl is Hor [err] and [erf=—

g\%her with1ahe Odumgendstam ¢Daihédhihhe}adme labtfadoeendler mMaN
pti¥nal | y substituted heterocyclic ring having 5 or 35 6 atons in the
rrng whi ch optionally contains further hetero atons in addition to the

ni trogen atom - 71 - in which [er n r] igh are the same or
different, are H halo trifluoroneth@$1ﬂ gChV §Rn§?&§& containing 1 to 3
carbon atons, an-al ko
phenyl or5R and R-. tadget

t h¢ carbon atonms to which they are
attached, forma second benkxene rAng ¢pti¢nally substituted by one or
nore halo , alkyl or al koxy scongai nifng 1 to 4 carbon atongypr the
substi- tuents of the second benxene r4mg~toget-her with the two carbon
atons to which they are attached R forma further benzene ring; 10 and
in which [err] and [err] which are the sane or different are H or an
al kyl group containing 1 to 3 carbon atons; and their pharmaceutically
accept abl e salirs wh)ckCdtp ,fb yuR ,IR B amdd n are @sndefiineadich
15 n - 0, [err tqr ors br g yI group con- taining 1
4 carlon aft ]onms éin? IBA&PR i%oﬁfﬁ%ont ai ni %aﬁ to 7 carbon atons, a
cycfoalkylnethyl group I n mhlch the cycloalkyl ring contains 3 to 6 carbon

atons or a gr | i r r L flU O or
methoxy 20 ang i m%c{ngf]dﬂ&i@? Id2i foieh £97bb endiket ki din Lo

R5 is H, fluoro, chXoro, bromo, iodo, trifluoromethyl,
- methyl, methoxy or phenyl and in which R6 is fluoro or

methyl.

15

13) Compounds of formula I named in Table I herein.

14) A pharmaceutical composition comprising a thera-
20 peutically effective amount of a compound of formula I
- claimed in any one of the preceding claims.
A + 15) A pharmaceutical composition comprising a thera-
peutically effective amount of a ccmpound of formula III
claimed in claim 9 or ciaim 1O.
25 o .
16) A pharmaceutical composition comprising a thera-
peutically effective amount of a compound of formula IV
claimed in claim 11 or claim 12.

30 17) A pharmageutical composition as claimed in any one
of claims 1&, 15.or 16 in unit dosage form.

18) A pharmaceutical composition comprising a thera-
peutically active amount of a compound claimed in claim 13.

35

* 4 L L] S *

hio ¢group containing 1 to 3 carbon atons,



3) Conmpounds of formula | as clainmed in claim2 in which Ris nethyl,
propyl, iospropyl, butyl, iscbutyl, secondary butyl, cyclopropyl,
, cyclopentyl, 25 cyclohexyh,_pwgiqbeptyl,'cyglopropylnethyl,
cycl Qlgptwh- nmethyl, cyclopentyl nmethyl, cycl ohexyl methyl or phenyl. 4)

Conpgy#dg /of formula | as claimed in claim1 in which n =1, [err] is Hor
met h d R2 i9H S\ feopesgdsrpf fgm Glainmed in any ope of the
i R}%aer ebﬁebﬁg‘?ﬁé‘l‘m ePhy CVPIREg | of5

pr eceti-g clair%1 n ﬁhiih R3 and 1
1111111 111111 *FEFY58111999R¥3sing the reductiwe amidation of7Retobks

Conmpounds of fafmfcarthubs ¥l aimed in any one of clainms 1 to 4 in which

[err] and [err] together with the nitrogen to which they are attached form

a heterocyclic ring containing one nitrogen atomand 4 or 5 carbon atons

- which is option- 5 aﬁby substituted_bé gne.or nore al kyl groups, or they
form a heterocyclic rlnd\bsa i g a 0 gond nitrogen atomwhich is

optionally al kyl ated or the y-heferocyclic ring containing one or

nore doubl e bonds. 10 7) A . fbrnula | in which [err] and [err]
are H, fluoro,. chloro,Rprono, =redo, tri br oret hyl ,. net hyl¥ net hoxy, :
phenyl or R and R6 todether with the carbon atons 5 to which they are
attached forma second benzene ring optionally substituted by halo. 15

8) Conpounds of fornula 1 as clainmed in.any one of clains 1, 4, 5, 6, 7 or

8 in which R Ls H. netoI or ethyl and 7. _ )
0 give compounds in which n = 0; Ry = H, R, = CHO and
. : -t

5 R,, RS and 36 are as defined in claim 1 or of ketones

or aldehydes of formula VI R |
R CRIR.CO
\ 1RoC0R,
to give compounds in which n = 1;'R4 =.CHO,'R3 = H and
Ry, RZ: R, Ry and R, are as defined in claim 1, said
reductive amidation comprising the reaction of the
10 ketone or aldehyde (a) with formamide and formic acid ~

‘to give compounds in'whichR3 is H, (b) with ammonium
formate and formic acid to give compounds in which R
is H, (c) with formamides of formula HCONHR3 in whicg
R, is an alkyl or cycloalkyl group and formic acid or
15  (d) with amines of formula R3NH2 in whi,éh P.3' is an
alkyl or cycloalkyl group and formic acid. i

q . . - . . N . ... ) .
20) A process for. t:he. preparation of compounds of

formula I comprising reductive amination of ketones of
formula Vv

, . S .-; |
AR 0



R8 is H 9) Conpounds as clained in claiml of formula Il 20 [err] R..~
[err] 6 - 25 in which [err] and n are as defined in claim 1. 10) Copppurds
as claimed in claim9 in which [err] and ferf% whi ch are the sanme or
different, are H fluoro, chloro, 30 brono, do, trifluoronethyl, neth

met hoxy, phenyl or [err] and [err] together mnth the carbon atons to which
theyware attached forma second benzene ring optionally substituted by a
chloro group. 35 11) Cbnpa nds as clained in claiml of formula IV
[err] 51Vin whi ch [err] and eflﬁgﬁ%ﬂo inclaiml and R is
fluoro or nethyl. 12) Conpounds of alYas clained in claiml1l in
which R is H fluoro, chloro, br 0, §rifluoronethyl, 5 nmethyl,

met hoxy or phenyl and in whi oro ar_fl5 met hyl . 13) yConpounds
of formula | nanmed in Table I"@erein. 14) A pharnmaceutical conposition
conprising a thera- -20 peutically effective amount of a compound of
formula | clained in any one of the preceding clalns 15). A pharnaceuti cal
conposition conmprising a thera-

to give compounds in which n = 0; R, = H-and R,, R5 and
Ry are as defined in claim 1 or of ketones or aldehydes
of formula VI

.

Ry \ CR;R,COR.,

to give compounds in which n = 1; R8 = H and R1, Rz,
5 Rs, R6 and R7 are as defined in claim 1, said reductive
amination cowmprising the reaction of the ketone or
aldehyde (a) with an ammonium salt and a reducing agent
to give compounds in which R3 and R, are H, (b) with an
- amine of formula R3NH2 and a reducing agent to give
10 compounds 1in which R4 is H, (c¢) with an amine of
formula R3R4NH in which neither R3 nor RA are H and a
reducing agent or the catalytic reduction of a mixture
of the ketone -or aldehyde and an amine of formula
RaR,NH in which one or both of Ry and R, are H, an
15 alkyl group, a cycloalkyl grecup or in which R3 and R&
together with the nitrogen to which they are attached

. form a heterocyclic ring.

21) A process for the preparation of compounds of
formula I cowprising the reduction .of compounds of
20 formula VII '

I



~or cl

peutical ly effective amount of a conpound of formula Il claimed in. claim9
I m10. 25 16) A pharmaceutical conposition conprising a thera-

peuyi cakly effective anount of a conpoun f formula IV clained in claim11 =
§p03|t|on as clained in any one

or 12. 30 17) A pharnmaceutical”

of 14, 15 or 16 in unit dosage forn1 18) A pharnmaceuti cal —
conRos¥tion conprising a thera- peutically active anount of a conpound s
claimed in claim13. 35 - 74 - 19) A process for the preparation of

;r|3|ng t he reductlve am dation of ketones of
nwidhn=0 R H R4=CHOand 5
RAm 1 dgr of ketones or al dehydes of

;:}1 [err] = CHO, [err] H and

conpounds of fornula | c@
formula V [err] to give co
R1, R5 and R6 are as defined
formula VI- Rto give conpounds
[err] and R7 are as defi ﬂieéi 9 reductive am dgggion
conprising the reaction™ of the 10  ketone or al dehyde (a) with
formam de and formc acid to give conpounds in which Ris H (b) wth
amoni um formate and formc acid to give conpounds in which [err] is H, (¢)
with formami des of formula [err] in which R3 is an al kyl or cycl oal kyl

' group and fork® etehor 15 (d) with amines of formuia [err] in which R
is an al kyl or cycloalkyl group and fornic acid. 20) A process for the
preparation of, ogpopnds, o LOpMAR eoRaiAd SLBR, LABHC 4 C ™ £3LLEN

ether thereof to give compounds of formula I in which ij

n = O.Qnd Ry, Ry and Ra'are H;

5 b) Z is a group of formula -CR1=NR3 to give compounds
of formula I in which n = 0 and R2 and'R4 are H;

¢) Z is a group of formula -CRy=NY in which Y

represents a metal-containing moiety derived from an

organometallic reagent to give compounds of formula I
10 in which n = 0 and R,, Ry and R, are H;

d) Z is a group of formula -CR,R,CN to give compounds
of formula I in which n = 1 and R3, Rh’ R7 and R8 are &)
H; ' ' - _

e) Z is a group of formula —CR]RZCR7=NOH'Or an ester
15 or an ether thereof to give compounds of formula I in
which n = 1 and R3, Ra and'R8 are H;

- £) Z is a group of formula -CR1R?CR7=NR3 to give
compounds of formula T in which n = 1 and'R4 and Rg are .
H;

20 '8) Z is a group of formula -CR1R2CR7=NY in which Y
represents a metal- containing moiety derived  from an
organometallic reagent to give compounds of formula I
in wvhich n = 1 and Ry, R, and Rg are H;

KRR A A




formula V - 75 - [err] to give conpounds in which n 0; R2 H and R1,
and R are as defined in claim| or of ketones or aldehydes of fornula
[err] to give conpounds.in which n =1; R8_ =,k and [err] 5 [err] andf
[err] are as defined in claim1, said reductlive am nation conprising.
reaction of the ketone or aldehyde (a) with an ammoniumsalt and a
reduci-ng agent towgi ve £0 ugds, i nd_ger AR B ( '

an am ne of fornu g [e,r%:] rﬂa%(rz_dga %]Ee%%?r@aggr%ﬁlt]% gieg‘%%cmigégﬁouﬁ%s%%‘%
which [err] is @empopnds w%rfcamweaog torviiah Br 7] Vi anghiRgh ang} tRgerave
nor R are H and g.reduci ng agent or the catalytic reduction of a m xture
of the ketone or al dehyde and an amine of fornula R3R4NH i n which one or
both of R and R are H, an 15 al kyl group, a cycloal kyl group or in
which R 3 and R4 2@get har priddeddeasi legared oinhicdnilmhed1 ang athipehed fig m
a heterocycli riﬂ% 2%& +A process. for the preparation of conpounds of
formula | congris 8ri uction of conpounds of 20 formula VII -
76 - [err] in which a) Zis a group of fornula [err] or an .ester or

23) A process for the preparation of compounds of

formula I comprising (a) the reaction of an

organometallic reaggnt which is a Grignard reagent of

{ formula R{MgBr or an organolithium compound of formula
10 R,Li with an imine of formula VIII

Rs CH=NR,,
| VIII
. R6 . .

and (b) the hydrolysis of the resulting product to give
compounds. of formula I in which n = 0 and R, and R, are
H. '

~ 24) A process -for the preparation of compounds of
15 formula I comprising (a) ‘the reaction of an
organometallic reagent which is a Grignard reagent of
formula R,MgBr or an organolithium compound of formula

R7Li with an imine of formula IX -

Ry
X \ CR) R, CH=NR
Re — IX
%\“

A



ether thereof to give conpounds of formula I in which n = 0 and R2, R3 and
R4 are H' 5 b) Zis a group of fornula [err] to give conpounds of fornula

R, N 0O and R and R are H «c) 7Zgis a group of fornmula [err] in =
--resents a net.al -containing noiety derived fron1an organonetal lic
gi ve conpounds of formula I 10 in which n 0 and [err]and
[err] ¢ H dndZ(by ahgr rwnimf]jsﬂsmjaﬁ tieertebalging @&mammdscd)f 1vs Musa

or an"est er 15comBPURHEf FHNATE 4 B ohpsindetol N g 1E |

which n =1 and.[err] and R8 are H; f) Zis agroup of formula [err] to
gi ve conpounds of fornmula T in which n =1 and [err] and [err] are. H, 20

g) Zis a grouE of fornula [err] in which Y represents a netal-containing .
moi ety derived2$dom &n preesssetferi cheageeparatgiore ednpoempeundst orfiul a

| in whichsn =gd a0l &f r&oﬁglfsfﬁé] ft@tree dicarboxylm%lveh)rear%dn}ﬁ&%’“p

of formula [err] to give conpounds of fornula err]
and [err] are ba) amidgsoeds Lo i%ed in claim21 in which Y is MBr
or Li. 23) A process for the preparation of compounds of fornula I
conpri si ng (a) the Réea'ction of an organonetallic reagent which is a
Gignard reagent of forfla [err] or oL g i t hi um conmpound of fornula

‘ CrORJEORE, M U™

-
X
to give primary amines in which n = 0,
(b) amides of formula XI
Rs CR,R,CR,R,CONH
== (R RpCRRCONE,
| / Xz
to give primary amines in which n =1, S

10 (¢) acyl azides formed by reaction of sodium aZLde with
acid chlorides of formula XIT

CRlRZCOCl

\

=/ . XII

Rg

to give primary amines in which n = 0,
(d) acyl azides formed by reacting sodium azide with
acid chlorides of formula XITI

g




16 [err] with an imne of formula VII'l [err] and (b) the hydronS|s of
the resulting product to give: conpounds of formula I in which n 0 and
and R4 are H 24) A process for the prepaggtion of conpounds of 15
formul a I conpri’'si ng (a) t he reaction of an organonetal | i
reagent which is a Gignard reagent of formula [err] or an organolithium
npgﬁnd of fornmula [err] with an imne of formula IX R5 [err] -78- and
(b) the hydrolysis of the resulting product to give conmpounds of fornula I

in which n=1and R4 and RBpre H 25) A ngggiskéﬁg preparation of
y

conpounds of 5 fornula | co ear rangenent of
anmines in which n =0, (b)

am des of fornula XI [err] to gi ’ njs in which n =1, 10 (c)
acyl azides formed by reacti Am azi th acid chl ori dESI&f
formula XIl [err] to give prggiry am nes in which n 0, (d) acyl azides
formed by reacting sodiumazide with acid chlorides of fornmula XTI

to give primary amines in which n = 1,
26) A process for the preparation of compounds of

{ formula I comprising the reaction of hydrazoic acid
' with (a) carboxylic acids of formula XIV

5 CR,R,CO0H

5 to give primary amines in which n = 0,
(b} carboxylic acids of formula XV

N 5 . \ CRlRZC%RBCOQH

am——

3
to give primary amines'in.ﬁhich n=1.
27) A process for the preparation of compounds of
formula I in which RA is H comprising the hydrolysis of
10 compounds of formula I im which R, is CHO. '
28) A pfoceSé for the preparation of compounds of

formula I in which R, 1is methyl comprising the
reduction of compounds of formula 1 in which R, is CHO.

* [ L N S *




79 Terr] to give primary amnes in which n = 1. 26) A process for the
aration of conpounds of fornmula | conprising the reaction of hydrazoic
aci dywi th (a) carboxylic acids of formula XIV [err] 5 to give primary
s in which n =0, (b) carboxylic aci®® of fornula XV R [err] to give
ry amines in which n = 1. 27) A process for the preparation of
npounds of formula | in which Ris H conprising the hydrolysis of 10
conpounds of f2%hul aAl prowkssh ferr]the spEdParz@ion Aofr ovespounds tdfe
breparati on of oeaRaUNdS ol LALEW bnd ok Npotl cfr BE dey AELIY other

conprising the reduction of conmpoun ornmula | I C CHO.
-80- 29) Apﬁb@@ssﬁfcﬁommélsg)mgariaheorpwve;*é%@and@fofafmmp@ndln:ﬁmlch

one or both of eR-mand R 'antth?icﬂ haghd! HOMBYLH NGE LRE CARYCTR) Oy JQJ
conpound of formula | in which one of both of R and R3 are 5 rogen

to the redhlré@VéﬁﬁﬁsﬂnHO 5OF rESWIFRHSCUPPI®REul a | whenever nade by a

process claimed in any one of clains 19 to 29. 31) Conpounds of fornula
XXV R CH [err%o)l Compounds of formula I whenever made by a process

claimed in any one of claims 19 to 29.

'31) Compounds of formula XXV

e 3
CRlRZ(CR7R8) N\\\
CHO
XXV
in which R1, R2, R3, RS’ R6’ R7, RB and n are as
10 defined in claim 1.

32)  Compounds of formula I described herein with
reference to the Examples. ' _

—

33) Compbuﬁds of formgla IIT described herein with
reference to the Examples,

15 34) .Compounds of formula IV described herein with
' reference to the Examples.

35 Compounds of formula XXV descrlbed herein with
reference to the Ex amples

36) Pharmaceutical comp051utons comnrlulng a

20 therapeutlcal]y active amount of a compound as claimed
in any one of claims 32 , 33 or 34,

___;_______;_-~___
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'n which [err] a
formula | “descri

nd n are as 10 defined in claim1. 32) Conpounds of=x,
bed herein with reference to the Exanples. 33) Comp d)

of formula Il described herein with referergk to the Exanples. 15 4

Conmpounds of for
35) = Conpounds

Exanpl es. 36)

t heMpeutical ly

32 , 33 or 34.

| substantially:

38) 1-[1-(4-chl
pharmaceutical ly
N, N- di net hyl - 1- [
pharmaceuticagly
N-nmet hyl -1-[1-(3
pharmaceutical ly
N, N-di net hyl - 1- [
pharmaceutical ly
N-nmet hyl --[11-(4
pharmaceutical ly
N, N- di net hyl - 1-f
phar.maceutically
N,"N- di net hyl - 1-[

10

15

20

mul-a |V described hHerein with reference to the Exanpl €5.
of formula XXV described hereinwith reference to the
37Phar Aacpoocess fosonpveperdng campyuuds ngf fofAula I
agti ty yOf - clfd | n '
S L B e e e P erard S
akohthei Framprl@sdescribed with reference to the Exanpl es.
orophenyl ) cycl obutyl I butylam ne and its 5

_ eptable salts. 39) - : ) .
388 bR o) SR peRRhan g ek gtk bt ghamine and its
phaephablieizally. ateptable salts.

, 4-di chl orophenyl ) cycl obutyl]- butylamne and its
acceptable salts. 10 41) :

1393, 48 dNedimetplydmyll-)[dy-déomtidioplvenyl hoyobobntyill]s

. 42 .
BRFEPafn, M cisBimhammacsuticrlly, asqeREdhle peles-
acceptable salts. 15 43)

Jaéf-CﬁLﬁ%FHQQDYLlqx}?%huﬁﬂdﬁf%rdaﬁéa9f4%yéfatﬂey1§ﬂd its
acceptable’salts. ) .
tbyyhaming @ubhdh§l pharrariyieally acceptable salts.

41) gﬁg-dimethyl-1-[1-(3,h-dichlorophenyl)cyclobutyl]-
butylamine and its pharmaceutically acceptable salts.

42) N-methyl-1-[1-(4-chlorophenyl)cyclobutyl]-3-
methylbutylamine  and its pharmaceutically acceptable
salts.

43)  N,N-dimethyl-1-{1-(4-chlorophenyl)cyclobutyl]-3-
methylbutylamine and its pharmaceutically acceptable
salts. '

44) N,N-dimethyl-1-[1-(3,4-dichlorophenyl)cyclobutyl]-
3-methylbutylamine and its pharmaceutically acceptable

salts,

45) 1-[1-(3,4-dichlorophenyl)cyclobutyllethylamine and

its pharmaceutically acceptable salts.

25

46) N,M-dimethyl-1-[1-(3,4-dichlorophenyl)cyclobutyl]-
ethylamine and its pharamceutically acceptable salts. .

47) a-[{1-(4-chlorophenyl)cyclobutyl]lbenzylamine and
its pharmaceutically acceptable salts.

AR -



3-net hyl butyl am ne and its pharmaceutically acceptable 20 salts. 45)
1-[1- 3,4-dichIorophenyl)cyclobutyl]ethylanlne and its pharmaceutically
accegtable salts. 46) N, N-dinethyl-1«[1-(3,4- d|chlorophenyl)cyclobutyl]
amne and its pharanceutically accept%%le salts. 25 47)
/4-ch|orophenyl)cyclobutyl]benzylan1ne and its pharmaceutical 'y -

L
. 4-di chl'o opheé}l)éygloﬁdﬁﬂHQﬁQQRﬁﬁylb?%ﬁ}?BHFX%]Qﬁﬁhﬁﬁ%
pharnaceuh<uﬂIgrapyépmabbeanﬂtsts49harmaceut1ca11v acceptable salts.
N, N-di met hyl - 1- {[ 1- (3, 4- dlchlorophenyl)cyclo- ‘butyl ] met hyl propyl am ne
and its pharnaceutlcall ptable salts. 50)

mwmmmwzmw4hm%m@ww &w%mw&mmmmmwwm-
.pharnﬁceUt'CaJ|Bh€§¥?ﬁéﬁﬁb§3§%bb%1anlne and its pharmaceutically

5 acceptable salts.

50)  N,N-dimethyl-2-[1-(4-iodophenyl)cyclobutyllethyl-
amine and its pharmaceutically acceptable salts.
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