PRODULCTI ON OF METHYLENE- CYCLOAM NES The nvention relates to
et hods for the production of nethzﬂgngﬂﬂk oam nes. Prior art
| ogy of general interest in connecti.on with the present invention are
t'he procedures 5 for produci ng conpounds such as [err]
-(1-R-3-pyrrolidinyl)-[err] - 1 - - b [err]-diphenyl -acetam des
(and-acetonitriles %nd [err | )

-[err]- phenydp"' 2 PO = cet onitril es) which are
diselosed in U S.. Patents 3, 192 206; 3, 192 210 3,192, 221; 3,102, 230; and
4,002, 766. 10 Al'so of interest are the synthesrs nethods for
producing anti depressant 3-di substituted nethyl ene- pyrrolidines which are
described in ke Paesants,iis'ﬁntz.bh rRiates hlybe‘rmpeﬂrmelthdidlsefaﬁ scl osed

therein r.e- 0 teh - RCRI1 20
wher ein %Pé e%"r.%ég‘%?go}l t‘Edir?\ce)fg':'g1 a gemésgc %?A"}et’-‘%? kyl , phenyl -1 ower - al kyl ,
substi t ut ed ph%nyprlewsrt&bhpblqgmﬂQﬁﬂggnerphehbk9rﬁsmeinalkyI

henyl a S r-al kyl
pheny '@éﬁ#é bndlfxh fhe ﬁ%ﬁé to A Car% n 94LEP+hEN r%@éédf%%f y

grou ng |n1te to co , on atons en R1 R both
repr sen‘ﬁ% reﬁyﬂugiaapemounéa émh an% DlkTR-ArRYFrogAdApYavr - al kyl ,
cycl oal kyt-aDBeaNy 19kcétamides (and-acetonitriles)and of~(1-R-3-
pyrrolidinyl) -/-phenyl-¢~-(2-pyridyl) acetamides (and-
acetonitriles) which are disclosed in U.S. Patents 3,192
206; 3,192,210; 3,192,221; 3,102,230; and 4,002,766.
10 Also of interest are the synthesis methods for
producing antidepressant 3-disubstituted methylene-
pyrrolidines which are described in U.S. Patent 3,732,
247. The methylenepyrrolidines disclosed therein corre-
spond to the formula°

wat
N

l

R

20 : =
wherein R represents a hydregen atom, a lower-alkyl,
phenyl-lower-alkyl, substituted phenyl-lower-alkyl,
cycloalkyl, phenoxyvlower—é1kyl, phenylamino-lower-alkyl
or substituted phenyl group, the said lower-alkyl group

25 being limited to contain 2 to 8 carbon atoms when r! and

R? both represent phenyl groups; R1 represents-a lower~-

alkyl, phenyl-lower~alkyl, cycloalkyl, phenyl or

15

substituted phenyl group; and R2 represents a phenyl
or substituted phenyl group.
30 United States Patent 4,133,881 describes the



substltuted phenyl group; and R represents a phényl or substituted phen

group 30 United States Patent 4,133,881 describes the - 2 -
production of a class of [err]-(1-R-3-azetidinyl)-[err]- phenyl _ 4
-0o(-sUbstituted-acetam des and -acetonitriles correspond- 5 ing to
following formula: RN CY 10-[2rT] wherein R represents a hydrogen
-atomor a lower alkyl, lower cycloalkyl or phenyl-Iower-alkyl group, R 15

" “epresents a phenyl or 2-pyridyl group, and Y represents a carbanoyl - or

cyano group, which conpounds exhibit anti-arrhythmc activity. It is a main
obj ect of the present invention to provide an inproved process for
produci ng net hyl ene- 20 cycl oam ne conpounds such as 3-net hyl eneazeti di ne
conpounds. whi ch are' characterized by one or nore pharm aecol ogi cal
properties useful for counteracting specific, physiological abnormalities in
humans and other mammals. It is another object of this invention to

provi de dfﬁhgngﬁ— ERLRh] |62 201 cFELROUE! Or QUMK SaLRTRPURE-S Rl

pyrroli aceta
-substltuted-acetamldes and -acetonitriles correspond-
& 5 ing to the follow;ng formula-
[ 2
. R-N C—Y
10 } |,
R I

wherein R reﬁreSents a hydrogen atom or a lower alkyl,
lower cycloalkyl or phenyl—lower-alkyi group, R1
15 reéreSents a pheﬂjl‘or 2-§yridyl group, and Y represents .
a carbamoyl or cyano éroup, whiCh campounds exhibit
antl-arrhythmic activity. |
It is a main object of the present lnvention to
provide an improved process for producing methylene-
20 cycloamine compounds such as 3-méthyleﬁéazetidine
' compounds which are characterized by one or more pharm-
acological properties useful for counteracting specific
physiological abnormalifies in humans and other mammals.
It is- another object 'Qf this invention to provide
.25 a new and efficient method for converting a compound
such asd,«’~diplienyl-ol~(1l-ethyl-3-pyrrolidinyl) aceta-
mide to a methyleneacycloamine compound such as l-ethyl
'-3-diphenyl-methylenepyrrolidine. '
According to the present invention a procéss for
30 producing methylene-cycloamines involves reacting a

e



mde to a nethyleneacycloan1ne conpound such as 1-ethyl
;-37 phenyl - net hyl enepyrrolidine. According to the present I nvention a

¢sp for 30° produci ng met hyl ene-cycl oani nes invol ves reacting a - 3-
'/t ut ed acet am de conpound described nore fully 5 her ei nafter, under
Tied Hof mann Reacti on COﬂdItIQ?S in the presence of an al koxi de to form
a carbamate internediate, and thereafter heating the said carbamate s
intermediate in an acidi.c nediumto yield nethylene- cycl oanm ne product. 1¥¥
Rat her than the normal expected 10 hydrol ysis of a carbamate to an ani ne,
‘the elimnation of the equival ent of an al kyl carbanat e nol ecul e occurs
formng a double bond. In one enbodi nent, this invention provides a process
for produci ng pharmacol ogi cal ly-active nethylene 15 cycl oam ne conpounds
whi ch conprises (1) reacting a sub- stituted acetam de conpound with '
brom ne and an al kali netal al koxide to produce a carbamate internediate,
wherein the said substituted acetam de startlng material * corresponds
to the fornmula: 20 [err] 25

substituted acetamide compound descrlbed more fully
5 hereinafter, under modified Hofmann Reaction conditions
in the presence of an alkoxide to form a carbamate
intermediate, and thereafter heating the said carbamate
intermediate in an acidic medium to yield methylene-
cycloamine product. Rather than the normal expected
10 hydrolysis of a carbamate to an anine, the elimination
of the equivalent of an alkylcarbemate molecule occurs
forming a double bond.
" In one embodiment, this‘inveﬂtion provides a -
'_ process for producing pharmacologically active methylene
15 cycloamine compounds which ccmpriseszil) reacting a sub- -
stituted acetamide compound with bromine and an alkall
metal alkoxide to produce a carbamate intermediate, --.
wherein the said substituted acetamide starting material
corresponds to the formula:
20 i . S

| i
- Rl—h'l/>— ?—CONHa
. }CHZ ) n RS IITI
25 : - ' ' o -

where R;-represents a lower'alkyl; phényl—ldWer-alkyl or a e
cycloalkyl group, R? and R3 represent a phenyl or a
lower-alkylphenyl'group, and n is an integer

30 from 1 to 4; and (2) heating the said carbamate inter-



group R and R represent a phenyl or a |ower-al kyl phenyl group, and n i

i nt eger 30 from1l to 4; and (2) heating the said carbanmate inter-

medi gt in an acidic mediumto yield a nethylene- 5 cycl oam ne product
correspondlng to the formula: [erc] 4 where Rl, R2, R3 and n are as
‘previously defined. R and R can be the sane or dlfferent 15 By
A ower-al kyl" is neant al kyl groups having 1 to 8 carbon atons. By
"cycloal kyl" is neant cycl oal kyl groups having 1 to 9 carbon atons.
Il'lustrative of RL groups as represented in Fornmula Il above which are
| ower al'kyl groups are nethyl,, ethyl, 20 isopropyl, butyl , isobutyl,
hexyl, octyl, and which are cycl oal kyl are cycl opropyl, cycl opentyl,
cycl oheptyl, and which are phenyl -l ower-al kyl are phenylethyl, [err]-
met hyl benzyl , phenyl propyl, and other equival ent |ower alkyl, :
phenyl -1 ower - al kyl and cycl oal kyl radicals. 2 3 25 Il lustrative
of R and R groups are phenyl, 4- nethyl-phenyl, 2-ethyl phenyl, and
4-isopropyl phsddatd hin canl astdie medianm deo cphebdndsmethiydpek-as t he

,Where R[err] represents a | owner aIkyI phenyl - | ower - al kyl or a CyC|Oélk%Zi)
)&

& 5 cycloamine product corresponding to the formula:
& ) ’Rz
R*—-\\ =:?
R3
Cc

where kl, Rz; R3.and n are as previously defined. R2
and R3 can be the same or different.

15 By "lower-alkyl" is meant. alkyl groups hav1ng 1l to
8 carbon atoms. By "cycloalkyl" is meant cycloalkyl
groups having 1 to 9 carbon atams. |

Illustrative of R1 groups as represented in Formula
III abovewhich are lower alkyl groups are methyl, ethyl,

20\ isopropyl, butyl, isobutyl, hexyl, octyl, and which are
cycloalkyl are cyclopropyl, cyclopentyl, cycloheptyl,
and which are phenyl-lower-alkyl are phenylethyl, -

'methYIbenzyl, phenylpropyl, and other equivalent lower
alkyl, phenyl-lower-alkyl and cycloalkyl radicals. -

o 25 Illustrative of R2 and R3 groups are phenyl, 4~
- methyl-phenyl, 2-ethylphenyl, and 4-isopropylphenyl.
‘- The cycloamino-acetamide compounds employed as the

starting materials in the process of the present inven- -
tion can be conveniently prepared by a synthesis pro-
. 30 cedure which is illustrated by the following reaction



startlng naterlals in the process of the present inven- tlon can be

C eniently prepared by a synthesis pro- 30 cedure whichis illustrated By

‘ol  owi ng reaction sequence where [err] and n are as previously

dafi/ned and Z represents a [err]” (nesyloxy) group or a halide atom 15

The preparation of |-substituted-3-azetidinols and other 1, 3-disubstituted
azetidine derivatives are describedTn Tetrahedron Letters, No. 39, 4691 ;:)
(1966); Tetrahedron Letters, No. 23, 2155 (1967); J. Og. Chem 32, 2972 A
(1967); Chem Pharm Bull 22, 1490 (1974); and 20 Gernman OLS 1,932,219. In
the above illustrated reaction sequence flow diagram a disubstituted
acetonitrile. (e.g.[err]-di phenyl acetonitrile) is first netalated in a dry
aprotic solvent enplying sodium hydride or sodanmi de to provide 25 sodio
[err]-di phenylacetonitrile (VI) which is reacted with a selected '

1- R- 3-mesyl oxyazetidine (V) or a 1-R-3-hal o- azetidine (V) to yield an
[err]-(1-R3-zaetidinyl)-[err]- diphenylacetonitrile (VIl). The said
acetonitrile derivative is then acid-hydrolyzed to [err]

- (1-R- 3- azgletiendgds 30 - [err dlphenyl acet anRde (rrr), which is a key
startigg l

Rl—b{ -Z + Na-<-C—CN ___ *
(CHa)n v 1‘23 VI *
| . R
10 R1_N\/> %_cn RL />_ | C—CONH:
| (cEa)y ®°* - (CHa)
1 .2 _3

where R°, R, R™ and n are as previously defined and 2
. represents a .--OSOZCH3 (mesyloxy)'gioup or a halide atom.
15 The preparation of l-substituted-3-azetidinols and
other 1,3-disubstituted azetidine derivatives are
- described in Tetrahedron Letters, No. 39, 4691 (1966); -
Tetrahedron Letters, No. 23, 2155 (1967); J. Org. Chem.
32, 2972 (1967); Chem. Pharm. Bull 22, 1490 (1974); and
20 German OLS 1,932,219. =
~ In the above illustraﬁed reaction sequence flow
diagram, a disubstituted acetonitrile.(e.g.«}x-diphenyl
acetonitrile) is first metalated in a dry aprotic
solvent emplying sodium hydride or sodamide to provide
25 sodioel,(~diphenylacetonitrile (VI) which is reacted with
a selected I-R-3-mesyloxyazetidine (V) or a 1-R-3-halo-
azetidine (V) to yield an £ ~{(1-R-3-zaetidinyl)-«,X~-
diphenylacetonitrile (VII). The said acetonitrile
derivative is then acid-hydrolyzed toK -(1-R-3-azetidinyl)
30 - x,4-diphenyl-acetamide (III), which is a key starting

@

w
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.6 material for the novet method of preparing nethylene- 5 cycl oam ne ~,
cormpounds in accordance with the present invention. The first step of t
process of the'present inven- tion involves reacting the substituted
acetam:de start- ing material (e.g., the

[err]=(I-R3-azetidinyl)-[err]- di pheg- <10 yl acetam de (I11) descri bed
.above) with bromi ne and an al koxide ion in the presence of an al konal to
“orm a carbamate internediate. The fol |l owing reaction. sequence illustrates
the first step of the process enploying brom ne and sodi um net hoxi de in

met hanolic solution: 15 20 The said reaction sequence essentially
corresponds to a 25 nodi fi ed Hof mann Rearrangenent synthesis procedure
for converting an anide to a carbanate derivative via a bronmam de
internmediate: [err] -7- The al kali netal al koxide enployed is preferably
ab sodi um or potassi um al cohol ate of an al kanol containi ng between one
and ei ght carbon atons, e.g., nethanol,

material for the novel method of preparihg methylene~

& 3 cycloamine compounds in accordance with the present
invention. '
® The first step of the process of the present inven-

tion involves reacting“the substituted acetamide start-
ing material (e.g., the ®-(l-R-3-azetidinyl)-®,&-diphen-
10 ylacetamide (III) described above) with bromine and an
alkoxide ion in the pfesence of an alkonal to form a
carbamate intermediate. The following reaction.sequehce
illustrates the first step of the process employing
bromine and sodium methoxide in methanolic solution:

15
Brs _ . .
C—C°NHZ NaOCHg R—N C— NHCO2CH3
N
III A | VIII A

Ihe said reaction sequence essentially corresponds to a

25 modified Hofmann Rearrangement synthesis procedure for
converting an amide. to a carbamate derivative via a
bromamide intermediate: |

Q-CONHz + Brz + 2NaOCHs ——p [Q-CONHBr] _

30 [Q-NCO]—— Q-NHCO2CHg + 2NaBr + CHsOH



et ol , butanol, hexanol, or octanol. For purposes of efficiency, it is

pr red to enploy the alkali netal al koxide and bronine-in at |least 10 *
stai ghionetric quantities with respect to the quantity of substituted
acétaride' starting material. For exanple for each nole of substituted
acetam de there can be em ployed lkpetaveen about 1 and 1.5 noles of

brom ne, and between about 2 and 2.5 noles of alkali netal alkoxide. 15
The reaction nediumfor the substituted acetam de conversion to.the hf
carbamat e derivative can be any anhy- drous sol vent which has acceptable
solubility character- - istics and which is stable under Hof mann Reacti on
con- ditions. Illustrative of suitable solvents are al cohols, 20

ket ones; ethers, hydrocarbons, and hal ocarbons. [It-is particularly

advant ageous to enpl oy nethanol as a reac- tion nmediumin conbination wth
brom ne and al kali metal nethoxide. The substituted acetam de conversion
step of the 25 i nvention process may be conducted at a tenperature in the
range of -100C to 75[err] and preferably at a tenpera- ture in the range of
0 [err] to 50[ er The Alkak aoephit alkexddeptemplmfed hics vareferabdyard

modi 1162t opgaglplolimnn. Barts o0 e8Rdh bha"%d ol £8800 T cant Bt hg 92N € &
between one and eight carbon atoms, e.g., methanol,
ethanol, butanol, hexanol, or octanol. -
For purposes of efficiency, it is preferred to-
employ the alkali metal alkoxide and bromine in at least
10  stoichicmetric quantities with respect to the quantity
of substituted acetamide'starting3ﬁaterial. For example
for each mole of substituted acetamide there can be em-
ployed between ébout’; and 1.5 moles of bromine, and
between about 2 and 2.5 moles of alkali metal alkoxide.
15 The reaction medium for the substituted acetamide
conversion to.the carbamate derivative can be any anhy-
drous solvent which has acceptable solubility character- -
istics and which is stable under Hofmann Reaction con-
ditions. Illustrative of suitable solvents are alcohols,
20 ketones, ethers, hydrocarbons, and halocarbons. It is
parficularly advantageous to employ methanol as a reac-
tion medium in combination with bromine and alkali metal
methoxide. -
The substituted acetamide cohversion step of the
25 invention process may be conducted at a temperature in
the range of -10°C to 75°C and preferably at a tempera-
ture in the range of OOC'to 50°c;
A more complete description of the variations and

~ modifications of Hofmann Reaction conditions is presen-
30 ted in Organic Reactiomns, 3, 267 (John Wiley & Soms,



-8- .New York, 1970); arrd Chem Ber. , 87, 1294 (1954) 5 The oy
carbamate internediate produced in the first -step of the process of the -
present invention corresponds to the formula: [err] wherein Rlerr] and n
are’as previously.defined, and X represents an al kyl group containing
bet ween one and 15 ei ght carbon at@ms< In the second step of the process
~of the present invention the carbamate internediate is heated in an acidic
“edi um preferably at a tenperature in the range of 75[err] to 200[err], to
yield a nmet hyl ene-cycl oam ne 20 product corresponding to the formula: 25
R3 where Rlerr] and n are as previously defined. 30 The acidic
mediumnormally will be an aqueous acid -9- solution, or an acidic
aqueous m xture of an water-. 5 m sci bl e sol vent such as tetrahydrofuran.
1f desired, the second step can be conducted in a reaction nmedium of an
organi ¢ phase and an aqueous phase with suitable stirring nmeans for
efficient contacting of the phases. The acidity of the reaction nediumis

preferably _
New York, 1970); &and Chem. Ber., 87, 1294 (1954)

& 5 The carbamate intermediate produced in the first
' step of the process of the present invention corresponds
& to the formula:

. ///Nj:>h__T2 ,
) B C—NHCO2X
10 - { | .

wherein Rl, Rz, R3.and n are as previously defined, and

X'represents an alkyl group containing between one and
15 eight carbon atoms. .

VIII

In the second step of éhe process of the present
" invention the carbamate intermediate is heated in an
acidic medium preferably at a temperature in the range
of 75°C to 200°C, to yield a methylene-cycloamine -
20 product corresponding to the~formula:

ro

RJ'——-N/>=C .
25 }cﬂa) és '

« N “e/n 1y

where*R}, Rz, R

30 ' The acidic medium normally will be an agueous acid

and n are as previously defined.



+ 10 justed with an inorganic acid so as to naintai-n at |east a normal ity
of’€§§uring t he heating phase. The acidity preferably is provided by the
use\g{ a mineral acid such as sul phuric acid., preferably at about 6 to 18
normal'ity. Illustrative of other suitable acids are. 15 hydrochloric acid
and phosphoric acid. The heating phgese of the second step of the inven-
tion process is conducted for a period of time suffici- ent to conplete the
conversion of carbamate interned- iate to methyl ene-cycl oam ne product. A
typical 20. reaction time will vary in the range of 1 hour to 2[err] hours,
depending on the acid strength and the tenpera- ture of the reaction
medi um The reaction tenperature during the heating phase can be varied i.n
the range of 50 Cto 250 C, and is preferably maintained in the 25 range of
75 Cto 200 C. At the conpletion of the heating phase, the
met hyl enecycl oam ne product can be recovered by conventional extraction and
distillation neans. |In a typical product recovery procedure the reaction

30 rpduct "ESLUBuER oAl SEratt fehel, BB og, an yfEcTDr.
sol vent Suchnﬁscmblieemlmerﬁt lgiich as tetrahydrofuran. If desired,
the second step can be.condécted in a reaction medium of
an organic phase and an aquéous phase'with suitable
stirring means for efficient contacting of the phases.

The acidity of the reaction medium is preferably

10 adjusted with an inorganic acid so as to ﬁaintain at
least a normality of 1 durih§ the heating phase. The
acidity preferably is proviaed_by the use of a mineral
acid such as sulphuric acid, preferably at about 6 to
18 normality. Illustrative of other suitable acids are.

15 hydrochloric acid and phosphoric acid.

The heating phase of the second step of the. inven-
tion process is conducted for a period of time suffici-
ent to complete the conversion of carbamate intermed-
iate to methylene-cycloamine product. A typical .

20. reaction time will vary in the range of 1 hour to 28
hours, depending on the acid strength and the tempera-
ture of the reaction medium. The reaction temperature
during the heating phase can be varied in the range of
50°c to 250 c, and is preferably malntalned in the

25 range of 75 % to 200°.

At the completion of the heating phase, the
methylenecycloamine product can be recovered by
conventional extraction and distillation means. 1In a
typical product recovery procedure, the reaction

30 product medium is neutralized with a basic reagent,

L4



acetate,

and the final product is isolated by fractional distillation.

previously descri bed herei nabove, the process.of the present invention
applicable to t'he production of 10 pharmacol ogically active

met hyl ene- cycl oani ne conpounds,

antidepressant activity, which cortespord to the fornula: 15 [err] 20 -

‘where Rerr]

and n are as previously defined. Antidepressant agents b

weny of the behavioral and physiol ogical effects of tetrabenazine and

reser-

pi ne,

such as notor depression, hypotherm a and ptosis.

Tetrabenazine is chemcally related to reserpine which 25 produces
depression in humans (Davies, E.G Depression, Canbridge University Press,
New York, -1964). Because the onset of action of tetrabenazine is faster
reserpine, the former conpound is nore widely used as a tool
for screening potential. antidepressant 30 drugs. For the purpose of

t han t hat of

testing the antidepressant 5

five adult female mice (ICR-DUB strain) are given 20 ng/kg |P.of test

»

»

5

10

15

20

25

30

conpound 30 ARfuthe methirleneterclhamning: prodnstofls extracted with

a water-immiscible solvent such as benzene or ethyl
acetate, ‘and the final product is isolated by fractional
distillation. _

As previously described heréinabove, the process of
the present invention is applicable to the production of
pharmacologically active methylene-cycloamine compounds,
such as those exhibiting imipramine;like antidepressant
activity, which correspond to the formula:

. IV

where'R;, Rz, R3 and h are as previously defined; T
antidepressant agents block many of the behavioral

and:physiological'effects of tetrabenazine and reser-

pine, such as motor depression, hypothermia, and ptosis.

Tetrabenazine is chemically related to reserpine which

 produces depression in humans (Davies, E.G. Depression,

Cambridge University Press, New quk,’lSGh); Because
the onset of action of tetrabenazine is faster than
that of reserpine, the former compound is more widely
used as a tool for screening potential antidepressant
drugs. | .

such as those exhibiting impramne-I|ike

As. ..
S

ock

activity of nethyl ene-cycl oam ne conpounds,



a ptotic dose (32 ng/kg.IP) of tetrabenazine (as the methane sul phonate

salg Thirty minutes later the 10 presence or absence of conplete eyelid
cl g e (ptosis) is assessed in each aninmal. For conpounds which produced
bl:-dckdge of ptosis in all animals, an ED50 val ue is obtained using a

m ni mum - of three’ geonetrlcally.spgced dosages with five mce 15 per

dose. Protective EDJerr] values are deternmined by probit analysis with 95%; ~
confidence limts and slope functions calculated by. the nethod: of -
Litchfield and Wl coxon (Litchfield, J.T , Jr. and WI coxon, F.A

simplified nethod of eval uating dose-effect experinents 20 J. Pharm EXp.
Ther 96, 99-113, 1949). Typical ED  values for reference anti depressant:

~agents .are shown in Table 1. Table 1 25 Bl ockade of Tetrabenazi ne- Induced

Ptosis in Mce ED50 (95% confidence |imts) Conpound

slope - nmg/kg I P impram ne 0.3 (0.1 - 0.6) 2.6 0.4 (0.2
- 0.9 2.5 0.5 (0.2 -:1.2) 2.3 30 vi | oxazi ne 1.5

(0.7- 3.2 2Fdr tHe]ﬁhfpose'df testing the antidepressant

5 activity of methylene-cycloa@ine compounds, five adult
female mice (ICR-DUB strain)fare given 20 mg/kg IP .of
test compound 30 minutes prior to tha administration of
a ptotic dose (32 mg/kg. IP) of tetrabenazine (as the
methane sulphonate salt). Thirty'minutes later the

10 presence or absence of ccmplate'eyelid closure (ptosis)
is assessed 'in each animal. :

For ccmpounda which proéuced blockage of ptosis in
all animals, an ED50 value is obtained using a minimum
of three geometrically spaced dosages with five mice

15 per dose. Protective EDg, values are determined by
probit analysis with 95% confidence limits and slope
functions calculated by. the method of Litchfield and
Wilcoxon (Litchfield, J.7., Jr. and Wilcoxon, F.A.
simplified method of evaluating ‘dose-effect experlments

20 g, Pharm. Exp. Ther 96, 99-113, 1949). .

Typical ED50 values for reference antldepressant
agents are shown in Table 1.

Table 1
25 Blockade of Tetrabena21ne-Induced Ptosis in Mice _ _
_ - EDg, (95% confidence limits) e
Compound o slope - mg/kg IP =~ .

imipramine 0.3 (0.1 = 0.6) 2.6 .

: 0-4 (0.2 -0.9) 2-5

0.5 (0.2 - 1.2) 2.3

30 yiloxazine = ‘1.5 (0.7 = 3.2) " 2.5




Jn accordance with the "above described test and 5 eval uation procedures

1-isopropyl -

3-di phenyl eneaze- tidineoxalate has 'an ED[err] ng/ kg (IP) &f

2.18 (confldence limts, 1.18-4.03), and'l-nethyl-3-di phenyl et hyl eneaze-.
ti di fe *has an ED ng/kg of 1.48 (confidence limts, 0.84-2.5). The
anti depressant properties of 3-di-subk218 stituted nethyl enepyrrolidine

conpounds are disclosed in U S. 3,732,247. The present

z

i nvention may be put

to practice in various ways and a nunber of specific enmbodinments will be
described to illustrate it with reference to the 15 acconpanying exanpl es.
The follow ng exanples are illustrative of the application of the process

of the present invention process for production of nethyl ene-cycl oam ne
conpounds-and the synthesis of starting materials suitable for 20 their

preparation.
nmerely as being typical,

The reactants and other specific ingredients are presented

of the foregoing dlsclosure within the scope of the invention. 25
Exanple 1 This exanple illustrates the preparation of 3-
chl oro-1 - net hyl ' azditt Recordanoehwdthddhenshgve describedngestt @ndal for

the process ol VRS Brb088aEES"): 34 -isopropyl-3~diphenyleneaze-

10

15

20 their preparation. The reactants and other specifi@

25

30

tidineoxalate has an ED50 mg/kg (IP) of 2.18 (confidence
limits, 1.18-4.03), and 1-methyl-3-diphenylmethyleneaze-
tidine has an ED50 mg /kg of 1. 48 (confidence limits,
0.84-2.5). The antidepressant properties of 3-di-sub-
stituted methylenepyrrolidine compounds are disclosed in
U.S. 3,732,247. |

The present invention may be put into practice in
various ways and a number of specific embodiments will
be described to illustrate it with reference to the
accompanying examples. -

The following examples are illustrative of the
application of the process of the present invention
process for production of methylene-cycloamine compounds
and the synthesis of starting materials suitable for

ingredients are presented'merely as being typical, and
various modifications can be devised in view of the
foregoing disclosure within the scope of the invention.

Example 1
This example illustrates the preparation of 3-
chloro-l-methylézétidine hydrochloride, which is a
starting material for the process of the present
invention.

and various nodifications can be devised in V|ew
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t 6l 4
. 3-
dri’

[err] 10 A m xture of dil ute sodi um hydroxi de sol ution and 700 n of

e was used to partition 46 g (0.134 nole) of .
enyl| met hoxy- 1- net hyl azeti di ne oxal ate. 15 The tol uene sol ution
over anhydrous sodi um sul phate and further dried by azeotropic
distillation of toluene to 300 H 1f3 Ra

was treated with 10% pal | adi um on-charcoal and hydrogenated at 45 psi
5 hours. The 20 nixture was filtered and 41. g (0.264 nole) of
carbon tetrachloride was added to the filtrate. After cooling the
resulting solution in an ice nethanol bath, 53.5 g (0.145 nole) of
trioctyl phosphi ne was added in one portion with stirring. The tenperature

"C for

rose rapidly to 25 a nmaxinumof 50 [err].

was

vol unme. The dried toluene solution
at 80‘_m

The solution was stirred for 30

monutes and distilled to a pot tenperature of 150 C. The distillate was
acidified with ethereal hydrogen chlor- ide. The resulting crystals were
separated by filtra- tion and dried |n vacuo, yielding 8.5 g of product 30

(45% .

10

15

20

25

30

CH3~-N cl  .gcl

VA

A mixture of dilute sodium hydroxide solution and

700 ml of toluene was used to partition 46 g (0.134

mole) of 3—dipheny1methoxy-l-methylazefidine oxalate.
The toluene solution was dried over anhydrous sodium
sulphate and further dried. by azeotropic distillation
of taluene to 300 ml final volume. Thé dried toluene
solution was treated with 10% palladium-on-charcoal
and hydrogenated at 45 psi at 80°C for 5 hours. The
mixture was filtered and 41 g (0.264 mole) of carborr
tetrachloride was added to the filtrate. After cooling
the resulting solution in an ice methanol bath, 53.5 ¢
(0.145 mole) of trioétylphosphine;was:added in one
portion with stirring. ' The temperature rose rapidly to

- a maximum of 50°C. The solution was stirred for 30

minutes and distilled to a pot temperature of 150°C. The

‘distillate was acidified with ethereal hydrogen chlor-

ide. The resulting crystals were separated by filtra-
tion and dried in vacuo, yielding 8.5 g of product
(45%) .



by partitioning 3-chl oro-1-nethyl azetidi ne hydrochl ori de between tol uene
and dilute sod|un1hydrox- i de drying the toluene solution with anhydrous
sodlun1sulphate and passing the solution through a 3/4" x 21" col um of No.’

- 14+ A solution of the base, 3-chloro-I-nethylazetidine 5 was prepar

4A nol ecul ar sieve. 10 Exanple 2 Thi g4exanple illustrates the preparat.ion
-0f [err]- diphenyl-[err](-(isopropyl-3-azetidinyl)acetonitrile, which is
Yhe starting material for Exanple 6. 20 [err] Procedure A .

To 250 ml of triethylam ne was added 114 g (0.4 nole) of

1-i sopropyl -3-azetidi nyl nesyl ate oxal ate. About 250 ml of dry tol uene was
added foll owed by 77 g of anhydrous nmagnesi um sul phate, and the m xture 25
bl ended for about one minute and then filtered. The filtrate was added
over a period of one hour to a re- fluxing mxture prepared by refluxing
18.5 g (0.44 nole) of 57% sodi um hydride (in mneral oil) and 77.2 g (0.4
nol e) of diphenylacetonitrile in 1500 M of dry toluene 30 for 3 hours.

The mi xt fluxed f h 15
€ mxture vas T4l s >Y%tléﬁ of E%gsbase; 3-chloro-l-methylazetidine

2 5 was prepared by partitioning 3-chloro~l-methylazetidine
hydrochloride between toluene and dilute sodium hydrox-
- ide drying the toluene solution with anhydrous sodium

sulphate and passing the solution through a 3/4" x 21"
column of No. 4A molecular sieve.

10
" Example 2 .
This example illustrétes the preparation of««K-
diphenyl-y/~(isopropyl=-3-azetidinyl) acetonitrile, which
is the starting material for Example 6.
15 ’

CHS- _ . /
' \CI-I'-O— C—CN
crs - - .
' | Q VI A
20 . ' : ST
Procedure A. To 250 ml of triethylamine was added
114 g (0.4 mole) of l-isopropyl-3-azetidinyl mesylate
oxalate. About 250 ml of dry toluene was added followed
by 77 g of -anhydrous magnesium sulphate, and the mixture
25 blended for about one minute and then filtered. The
filtrate was added over a period of one hour to a re-
‘fluxing mixture prepared by refluxing 18.5 g (0.44 mole)
of 57% sodium hydride (in mineral oil) and 77.2 g (0.4
mole) of diphenylacetonitrile in 1500 ml of dry toluene
30 for 3 hours. The mixture was refluxed for 2 hours,




cooked and extracted with dllute hydrochlorlc aci d. The 5 organic Ié&er
tracted five tines with water and all -the aqueous | ayers conbi ned'.
dqueous sol ution was nmade basic wi th sodi um hydroxi de and éxtracted
-chl orof orm whi ch was dried ('sodium sul phate) and concen- trated. The
residue was crystallized fromisoeci&ne, 10 vyielding 68 g (58% of
product, mg. 92-95 C. Recrysta- |lization fromisooctane raised the s
melting point to 93-95[err]; Analysis: Calculated for C20H22N2: C, 82. 72; \od
H, 7.64; N 9.65 15 Found - :.C,82.72; H 7.73; N,9.55
Procedure B. A mxture of 40.42 g (0.96 nole) of 57% sodi um hydri de and
168 g (0.87 nole) diphenylaceton- itrile was refluxed in one litre of dry
toluene-for .3 hours. In a separate flask 100 g (0.87 nole) of nethan- 0 20
esul phonyl chloride was added dropwi se at 20 Cto a stirred solution of 100
g (0.87 nole) of 1-isopropyl-3- azetidinol and 101 g (1 nole) of
triethylamne in 700 mM dry benzene. The m xture was stirred at 250C for 2
hours and filtered. The filter cake was washed with 25 benzene. The
combi ned fiBDQ&Q&;anﬁeﬂ&@!&@tedowmkbed@&§teaHK#I@@hbﬁrésoapiQO mﬂhges to
the preparefrgansld Udyi Swagcagteactbal Favedlines vl 1 wikabemya
tonitrile. % er ;?% I ng ? o bg ﬁburs t he %ﬁ%ed SO u??bn was was d '
with water %he @gnqggsxﬂawgns ccmblned. The aqueous solution was
made basic with sodium hydrqx1de and extracted with _ "
chloroform which was dried'(sodium sulphate) and concen-
trated. The residue was crystallized from isooctane,
10 yielding 68 g (58%8) of product, m.g. 92-95°C. Recrysta-
llization from isooctane raised the melting point to

93-95°. ; ;
Analysis: Calculated for czdnzzNzé c,82.72; H,7.64;
, N,9.65
15  Found ": C,82.72; H,7.73; N,9.55

Procedure B. A mixture of 40.42 g (0.96 mole) of

57% sodium hydride and 168 g (0.87 mole) diphenylaceéeton-
itrile was refluxed in one litre of dry toluene for 3
hours. In a separate flask 100 g (0.87 mole) of methan-

20 esulphonyl chloride was added dropwise at 20 %% to a~
stirred solution of 100 g (0.87 mole) of l-isopropyl-3-
azetidinol and 101 g (1 mole) of triethylamine in 700
ml dry benzene. The mixture was stirred at 25% for 2
hours and filtered. The filter cake was washed with

25 Dbenzene. The combined filtiates were added dropwise
over a period of about 30 minutes to the prepared re-
fluxing suspension of the sodium ‘salt of diphenylace-
tonitrile. After refluxing for 1.5 hours, the cooled
solution was washed with water and extracted with

30 3dilute hydrochloric acid followed by extraction with




« 30 dllute hydrochloricacid foll owed by extraction with - 16 - water
The aqueous extracts were conbi ned, nmade basi'’c 5 wi th sodi um hydr oxi de
extr-acted with chloroform The chl or of orm sol uti on was dried (sodi um
sulphate) and concentrated. The rg§|qPq_mas crystallized fromisooc- tane,
yielding 142 g (56% of product. 10 Exanple '3 This
exanpl e |IIustrates the preparation of[err] - :

~ti phenyl -[err]- (I -cycl ohexyl - 3-azetidinyl)acetonitrile. CGCN VIl B 20.
Met hyl ene chloride containing 191 (1.0 nole) of 1-cyclohexyl-3-azetidi nol
hydrochl ori de was extracted with.dilute agueous sodi um hydroxi de sol ution
and the 25 organic |ayer separated, dried over sodium sul phate, filtered
and concentrated in vacuo. The residue . was dissolved in dry benzene and
m xed by stirring with 116 g (1.05 nole) of triethylam ne and thereafter
cooled with an ice bath. To the cold stirred solution 30 was added
dropw se 115 g of net hanesul phonyl chloride

water. The agueous extracts were combined, made basic
5 with sodium hydroxide and extracted with chloroform.

»

- The chloroform solution was dried (sodium sulphate) and
& : concentrated. The residue was crystallized from iscoc-
tane, yielding 142 g (563) of product.

10 ' ample 3 -
This example illustrates the preparation of &, « -
diphenyl-&~(1l-cyclohexyl-3-azetidinyl) acetonitrile.

15

OO
VII B

20 | | o

Methylene chloride containing 191 (1.0 mole) of
1-cycléhexyl-B-azetidinol hydrochloride was extracted
with dilute aqueous sodium hydroxide solution and the

25 organic layér separated, dfied”over sodium sulphate,
filtered and concentrated in vacuo. The residue_was
dissolved in dry benzene and mixed by stirring with
116 g (1.05 mole) of triethylamine and thereafter
cooled with an ice. bath. To the cold stirred solution

30 was added dropwise 115 g of methanesulphonyl chloride



"and stirring was continued at roomtenperature for three 5 hour s
ano he m xture thereafter filtered. To one litre of dry ‘toluene
v’ (1.0 nole) of sodium hydride at 45-50C was added 193 ¢

con

i ning 50.0 ¢
(1° nnle) of di phenyl -

two hours and there- after the solution was stirred overnight. An

equi val - ent volunme of isooctane was added and the solution extr- acted

four times with dilute hydrochloric acid solution. 15 The acid | ayers

obt ai ned i n each extracti on were conbi n-
50% sodi-um hydr-oxi de and ice and extracted with chl orof orm

| ayer was dried, filtered and concentrated in vacuo. The residue was
crystallized by adding isopropyl .ether and 20 thereafter the solid
"recrystallized fromisopropyl ether to yield 58.0 g (18% of product

melting at 111-114 C. Analysis: Calculated for C H N C 83.59; H 7.93;
N, 8. 48 Foundnd :std 88ikg; whis7 coatiNued a2 5réomnbenperaturenifiny ttheremne

proceduge ag,dl SR End RikeBTR VUJMLde &l PVEL PEaEER U1 R JRerter de

i nst ead” of

10

15

20

25

30

of dry toluene containing 50 0 g (1.0 mole) of sodium

‘hydride at 45-50°¢ was added 193 g (1 mole) of diphenyl-
‘acetonitrile and the mixture refluxed with stirring for

two hours. To this solution the foregoing filtrate was
added at a fast dropwise rate. After addition was _
complete, réflux was continued for two hours and there-
after the solution was stirred ovérnight. An equival-
ent volume of isooctane was added and the solution extr-—

‘acted four times with dllute hydrochloric acid solution.
The acid layers obtalned in each extraction were cembln-_-

ed, made basic with a mixture of 50% sodium hydroxide
and ice and extracted with chloroform. The chloroform
layer was dried, filtered and concentrated in vacuo.. The
residue was_crystallized'by-adding isopropyl ether and
thereafter the solid reofystallized from isopropyl'éfher
to yield 58.0 g (18%) of product meltlng a§2}11-114 C.
Analysis: Calculated for C23 26,;; c,83.59; H,7.93;
N,8.48
~Found : c,8§,24; H,7.94; N,8.27

_ 'Examglé'4-
Following the same procedure as in Example 3 but
employing l-ethyl-3-azetidinol hydrochloride instead of
l-cyclohexyl-3-azetidinol hydrochloride yieldsdhx-diph-
enyl-p~(l-ethyl-3-azetidinyl) acetonitrile.

acetonitrile and the m xture refluxed with stirring
for two hours. To this solution tyy foregoing filtrate was 10 added at a
fast dropwi se rate. After addition was .conplete, reflux was continued for

ed, nmade basic with a m xture of
The chl orof orm

.

'

&



«1-cyo|dﬁexy|-3-azepidinoI hydr ochl ori de vyi el ds [err]-diph- 30 g
enyl -o(-(1-ethyl-3-azetidinyl)acetonitrile. - Exanple '5 5 Thi

exanpl e illustriates the preparation of [err]-
di phenyl -[err]-(l-nethyl-3-azetidinyl)acetam de hydrochlor- i de, which is
the starting material for Exanple 421816 15 [err] To

60 m of concentrated sul phuric acid preheated to 60 C was added 21 749
%0 082 nole) of [err]-diphenyl-[err] 20

"(1-nethyl - 3-azetidinyl)acetonitrile (see Exanple 21) at a rate so as to
naintain a tenperature of 60-70 C. The solution obtained was heated to
70[err] for 18 hours and extracted with chloroform The chl orof orm extract
was dried-over sodium sul phate and concentrated and the 25 residue
cyrstallized fromethyl acetate-isopropyl alcohol to give' '13.8 g of the
free base (60% nelting at 171-174 C. The base was treated wi th hydrogen
chloride in isobutyl nethyl ketone and the salt re- crystallized from

i sopropyl al cohol, yielding 9 g_g%aﬁolep%pduct nmelting at 182-185[err].
- - 5 This example illustrates the preparation of oo~

_ diphenyl-)-(l-methyl-3-azetidinyl) acetamide hydrochlor-
. _ ide, which islthe_starting material for Example 12.

CHs _O._.c—comie
<HC1
III B
15

To 60 ml of concentrated sulphuric acid preheated

to 60°C was added 21.7 g (0.082 mole) of o,K-diphenyl-o(

20 -=(l-methyl-3-azetidinyl) acetonitrile (see Exampie 2I) at
a rate so as to maintain ‘a temperature of 60-70°C. fThe
solution obtained was heated to 70°C for 18 hours and
extracted with chloroform. The chloroform extract was
dried over- sodium sulphate and conéentrated and the

25 residue cyrstallized from ethyl acetate-isopropyl
alcohol to give 13.8 g of the free base (60%) melting
at 171-174%. The base was treated with hydrogen
chloride in isobutyl methyl ketone and the salt re-
crystallized from isopropyl alcohol, yielding 9 g of

30 product melting at 182-185 c.



{
-19- Analysis: Calculated for CL8H2 1N20: C, 68.24; H 6.68; 5
N, #~8¥ Found C,67.88; H 6.72; N,8.78 Exanple 6 ThIS exanpl e
il rates the preparation of [err]- 10
di‘ffbenyl -[err]-(1-isopropyl - 3- azetldlnyl)acetan1de, which is the starting
material for Exanple 15. [err] 2019 = To 80 m of concentrated suphuric
acid preheated to 70C was added 25 g (0.86 nole) of [err]
-di phenyl -[err]-(1- isopropyl-3-azetidinyl)acetonitrile (see Exanple 2) at
arate to maintain a tenperature of 65-7.5 C. The solu- tion was heated at
70 C for 18 hours and poured on ice. 25 The m xture was nade basic with
50% sodi um hydroxi de (while cooling with ice) and extracted with
chl oroform The chl orof ormwas dried (sodi um sul phate) and concen- trated.
The residue was crystallized fromethyl acet- ate-ethanol to yield 15.7 ¢
(59% of product nelting at 30 181-184[err]. - 20 - Anal ysis:
Cal culated for [err] N,9.08 Found . C 77.89; H 7.88; N 8.98

Analysis: Calculated for C, gH,£I1N,0: C,68.24; H,6.68;
5 | - N,8.84

Found c,67.88; H,6.72; N,8.78

Example 6
This example illustrates the preparation of X ,i-
10 diphenyl-o-(l-isopropyl-3-azetidinyl) acetamide, which is
the starting material for Example 15.

’ CHs .
15 : \CH-L'O-—C—;CONHa
crs”

IIT C

20 To 80 ml of concentrated'sqphuric acid preheatea to
70°% was added 25 g (0.86 mole) Of o, -diphenyl-£~(1~-
lsopropyl-B-azetidlnyl)acetonltrile (see Example 2) at
a rate to maintain a temperature of 65-75°C. The solu-
tion was heated at 70 Sc for 18 hours and poured on ice.

25. The mixture was made basic with 50% sodium hydroxide
(while cooling with ice) and extracted with chloroform.

. The chloroform was dried (sodium sulphate) and concen-
trated. The residue was crystallized from ethyl acet-
ate-ethanol to yield 15.7 g (59%) of product meltlng at

30 181-184°%. '



+ 5

EXanple 7 Follow ng the sane procedure as Exa

6 but enpl oying [err]-di phenyl-[err]-(l-ethyl-3-azetidinyl) acetoni- tr
instead of the-1l-isopropyl derivative yields d,.4

R§§§>

di phenyl -[err]-(l-ethyl-3-azetidinyl)acetam de. 10 -Exanple 8 This exanpl e
illustrates the preparation of [er+]20 =~
di phenyl -[err]-[I-(]-phenylethyl)-3-azetidinylj acetam de, which is the
»starting material for Exanple 17. [err] 20 II11'D To 100 M of concentrated
sul phuric acid preheated to 70[err] was added with stirring, 50 g (0.142
nol es) of [err]-diphenyl-[err]- [I- (1-phenylethyl)-3-azetidinyl]acetoni-
trile at a rate to nmaintain a tenperature of 65-70 C. The $ol ution was
heat ed at 72- fo acGkd sohuti @n to ice
and ther eaftﬁ%iﬁ éai%ulti%%&fa%:%z@zdﬁzﬁm h)e/d?ggl%gé gfd%’tél)gn and 30
extracted with chloroform The chlorof ormextract was - N,2.08ied over
anhydr ous sodi um-sul phagg Pﬁad conc;entcr aﬁedaé)y § 7. sgl Shl gl @tg on. The
residue was crystallized tromisopro
& 3 Example 7
Following the same procedure as Example 6 but
. employing & ,K-diphenyl-{~-(1-ethyl-3-azetidinyl) acetoni-
trile instead of the l-isopropyl derivative yields «,%
diphenyl-X-(l1-ethyl=-3-azetidinyl) acetamide.
10 '
Example 8 :
This example illustrates the preparation of &,d-
diphenyl—-¥- [l- (1-phenylethyl) -3-azetidinyl] acetamide,
5' which is the starting material for Example 17.
1 )
S ?HS - ‘
<::>>;_ca;qi::>_-c-couné
III D
To 100 ml of concentrated sulphuric acid preheated
5 to 70°C was added with stirring, 50 g (0.142 moles) of
3 &, {~diphenyl—p~ E.— {l1-phenylethyl) -3 -azetidinyJ‘.] acetoni-
. trile at a rate to maintain a temperature of 65-70°%.
The solution was heated at 72-75°C for 18 hours. The
acid solution was poured onto ice and thereafter made
30 basic with 50% aqueous sodium hydroxide solution and

extracted with chloroform. The chloroform extract was



pyl ether to give 28.5 g (54% of materials nelting at 152-153.5[err]. A
sJ”Q'?.mas recrystallized fromisopropyl ether-isopropyl -al cohol, vyielding

a eioauct melting at 153-154[err]. 10 Anal ysis: Calcul ated for [err]

N,/7"56 Found : C, 80.83; H 7.07; N 7.40 Exanple 9 15 Fol | owi ng

t e sane procedure as in Exanpl e~82puLl enpl oying )
[err]-diphenyl-[err]-(l-cycl ohexyl-3-azetidinyl) acetonitrile (see Exanple k;
3) instead of the 1-phenyle- thyl derivative.yields ' <
[err]-diphenyl-[err]-(l-cyclohexyl -3- azetidinyl)acetanm de. 20 Exanple 1.0

This exanple illustrates the preparation of [err]-
di phenyl -o(- (I -ethyl-3-pyrrolidinyl)acetam de, which is the starting
material for Exanple 18. 25 30 [err] = - 22 - To 240 ml of concentrated

sul phuric acid was added 5 60 g (0.21 nole) of
[err]-diphenyl-o(-(l-ethyl-3-pyrrolid-

dried over anhydrous sodium sulphéte and concentrated by
5 distillation. The residue was crystallized from isopro-
Pyl ether to give'28;5 g (54%) of materials melting at
152-153.5°C. A sample was recrystallized from isqproﬁyl
ether-isopropyl alcohol, yielding a product melting at

153-154°C.
10 Analysis: Calculated for C,.H,.N,0: C,81.05; E,7.07;
' ' . .N,7.56
Found : C,80.83; H,7.07; N,7.40
Example 9 _
15 Follqwing the same procedure as in Example 8 but

employing o ,K-diphenyl-(~(1l~cyclohexyl-3-azetidinyl)

acetonitrile (see Example 3) instead of the l-phenyle- : -
thyl derivative .yields & ,X-diphenyl-«-(l-cyclcohexyl =3-
azetidinyl) acetamide.

-~

20
Example 10
This example illustrates the preparation of &, d-
diphenyl-dr(l-ethy1-3—pyrrolidinyi)acetémide, which is
the starting material for Example 18.
25 S .
Ly

30 ' :
CeHs IIT E 1



.inyl)-acetonitrile. The mxture was shaken until solu- tion took placey

al towed to stand at: 70 C for 24 hours. The solution was poured on ice, r
_basic_w th amoni um hydr oxi de and extracted with about 1000 m of 10

et hyl .acetate. The ethyl acetate solution was dried with anhydrous sodi um
sul phate and concentrated to about= 2 +1. The white crystals that were

obtained on cool- ing were recrystallized froman ethyl acetate-ligroin
\ii xture, yielding 34 g (52.5%; mp. 141-142 C 15 Anal ysis:. Cal cul ated
for [err] C 77.88; H 7.84; N, 9.09 Found C,79.70; H, 8.18; N, 8.83
Exanpl e 11 20 This exanple illustrates the preparation of [err]-(1-
cycl ohexyl -3-pyrrolidinyl) - [err] -diphenylacetam de start- ing material.
25 30 : F - 23 - To 80 m of concentrated sul phuric acid was

added 5 20 g (0.057 nole) of [err]-(cyclohexyl-3-pyrrolidinyl)-[err]-
di phenyl acetonitrile.' The m xture was shaken until solution occurred while
being cooled in an ice bath until heat was no | onger evolved. The solution

was heat -
To 240 ml of concentrated sulphuric acid was added

5 60 g (0.21 mole) of of,d~-diphenyl-o(~(l-ethyl-3-pyrrolid-
inyl) ~acetonitrile. The mixture was shaken until solu-

s tion took place and allowed to stand at 70°% for 24

.hours. The solution was poured on ice, made basic with

| 4]

ammonium hydroxide and extracted with about 1000 ml of
10 ethyl acetate. The ethyl acetate solution was dried
with anhydroﬁs sodium sulphate and concentrated to about
200 ml. The white crystals that were obtained on cool-
ing were recrystallized from an ethyl acetate-ligroin
mixture, yielding 34 g (52.5%); m.p. 141-142°C.
15 Analysis: Calculated for c. H, N.,O: c,77.88; H,7.84;

207242 _
N,9.09
:Found : c,79.70; H,8.18; N,8.83
Example 11 .
20 ' This example illustrates the preparation of &£-(1=-

cyclohexyl-3-pyrrolidinyl)-«,%-diphenylacetamide start-
ing material.

25
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|

;ed at 70 C for 48 hours, poured on ice and nmade basic 10 w th anmoni um
JwoXi de.. The resultlng white solid precipitate was taken up in ethyl
Me and the solu- tion dried over sodi um sul phate. The sol'ution was

“centrated and the residual oil taken up in hot ligroin, - filtered and
allowed to stand overnight at roem23empera- 15 ture. The resulting _
crystals were recrystallized fromligroin, yielding 9.0 g (42.5%; m p. ‘;,

119-121 C. Analysis: Calculated for [err] C 79.51; H 8.34; N 7.73 Found

G, 79.69; H 8.51; N 7.58 20 Exanple 12 This exanple'illustrates the
preparation of 1-neth- yl-3-diphenyl nethyl eneazetidine. 25 IV A 30 - 24
To 150 m of nethanol was added 4 .6 (.0.20 nole) of 5 sodi um pel | et s,
and upon dissolution, 14.0g (0.05 nole) of ‘
[err]-diphenyl-[err]-(l-nethyl-3-azetidinyl)acetani de (see Exanple 5) was
added. To this stirring suspension was added, dropmnse 16.0 g (0.10 nol e)
of liquid bron1ne

To 80 ml of concentrated sulphuric acid was added
5 20 g (0.057 mole) of &~(cyclohexyl-3-pyrrolidinyl) -« «- g
diphenylacetonitrile.  The mixture was shaken until
solution occurred while being cooled in an ice bath
until heat was no longer evolved. The solution was heat-
ed at 70°C for 48 héurs, poured on ice and made basic
10 with ammonium hydroxide. The resulting white solid
precipitate was taken up in ethyl acetate and the solu-
tion dried over sodium sulphate. The solution was con-
centrated and the residual oil taken up in hot ligroin,
filtered and allowed to stand overnight at room tempera-
15 ture. The :esulting crystals were recrystallized from
ligroin, yielding 9.0 g (42.5%); m.p. 119-121%. -
Analysis: Calculated for C24H30N20. c,79.51; H,8.34;
N,7.73
Found =~ = : c,79.69; H,8.51; N,7.58
20 |
Exagplé'lz
This example illustrates the preparation of l-meth-
yl-3-diphenylmethyleneazetidine.

25 _ p | L
| cns—-<> _

IV A

30



coriti nued for two hours. The solution was concentrated in vacuo, and tq
residue was tréated with 100 mM of 6N sul phuric acid, and refluxed for 18
hour's. The acid m xture was nmade basic w th sodi um hydroxi de and extracted
with chloroform The chloroforml| ay@4 ¥ was dried, filtered, and
concentrated in vacuo. The residue was dissolved in |sopropanol and
“Y¥eated with maleic acid, and the salt was recrystall- ized in i sopr opanol
The salt was partitioned between isopropyl ether and dilute sodium
hydroxi de. The 20 ether was dried, filtered, and concentrated in vacue.
The residue was crystallized fromisooctane, yielding 7.0g; mp.
93-95[err]. Analysis: Calculated for CL7HL7N. C, 86.76; H-7.28;, N, 5.95 25
Found : C,86.74; H,7.34; N 5.81 Exanples 13 and 14 Follow ng.-the sane
procedure as in Exanple 12 but enploying the 1-ethyl derivatives or the

| - cycl ohexyl 30 derivative +in place of the |I-nethyl derivative, yields
-25- 1-ethyl - 3- dipbenyd rgt hprenasadl Imeas (5&&@@'@ é3)(oa'2@ mole) of

1- cycl ohexyl - 3- di phenyl net hyl eneazet 1 di ne
3 sodium pellets, and upon dissolutlon, 14 O0g (0.05 mole)

_ of'x,x-diphenylfd-(lfmethyl-3-azetid1nyl)acetamlde (see
Example 5) was added. To this stirring suspension was
added, dropwise, 16.0 g (0.10 mole) of liquid bromine,

-mai nt ai ni ng roomtenperature with ice-bath coollng 10 Stlrrlng was @

[

- maintaining room temperature with ice-bath cooling.
10 Stirring was continued for two hours. The solution was
concentrated in vacuo, and the residue was treated with
100 ml of_GN-sulphuriC'acid, and refluxed for 18 hours.
The acid mixture was made basic with sodium hydroxide
and extracted with chloroform. The chloroform layer
15 was dried, filtered, and concentrated.in ‘vacuo.

The residue was dissolved in isopropanol and
treated with maleic acid, and the salt was'recrystall-
ized in isopropanol. The salt was partitioned between
isopropyl ether and dilute sodium hydroxide. The

20 ether was dried, filtered, and concentrated in vacue.
The residue was crystallized from isooctane, yleldlng
7.09; m.p. 93- 95°%¢.

Anely51s. Calculated for c17H17N. c,86.76; H,7.28;
_ _ N,5. 95
25 ' Found : C,86.74; H,7.34; N,5.81

. EXamples'13 and 14
g Following the same procedure as in Example 12 but
| employing the l-ethyl derivatives or the l-cyclohexyl
30 derivative in place of the l-methyl derivative, yields




-

respectively. Exanple 15 This exanple |Ilustrates the preparation of 1-isgQ-
rypyl - 3-di phenyl net hyl eneazeti di ne oxalate. CH3 |V B'To 125 m of
ﬁh ol was added 18.1 g (0.336 nole) of sodi um nmethoxi de and 26 g (0.084
vy of [err]-diphen- 20 yl-[err]-(21-isopropyl-3-azetidinyl)acetam de.
To the stirr- ed mxture was addedyglropwi se 26.8 g (0'.168 nole) of bromne _
over a period of 30 mnutes, and the resulting solution was brought to N,
reflux for 2 hours and concen- trated. The residue was dissolved in 6N
sul phuric acid 25 and brought to reflux for 24 hours and extracted with
| sopropyl ether. The acid | ayer was nmade basic w th sodi um hydroxi de and
extracted with chloroform The chlorof ormwas dried over sodi um sul phate
and concen- trated. The residue was treated with 0.08 nole of 30 oxalic
acid in ethanol. The resulting crystals were - 26 - recrystallized three
times fromethanol, yield 3 g (10%9; 5 m p. 204-205[err]. Analysis:
Cal cul ated for [err] C 71.35; H 6.56; N 3.96 .
l1-ethyl-3-diphenylmethyleneazetidine (Example 13) and

5 l-cyclohexyl—-3-diphenylmethyleneazetidine (Example 14)
respectively.

' Example 15
This example illustrates the preparation of l-iso-
10 propyl-3-diphenylmethyleneazetidine oxalate.

15 ' CHs
. . IV B

To 125.ml of methanol was added 18.1 g (0.336 mole)
of sodium methoxide and 26 g (0.084 mole) of « ,<-diphen-
20 yl-K-(l-isopropyl-3-azetidinyl)acetamide. To the stirr-
ed mixture was added dropwise 26.8 g (0.168 mole) of
bromine over a period of 30 minutes, and the resulting
solution was brought to reflux for 2 hours and. concen—~
trated. The residue was dissolved in 6N sulphuric acid
25 and brought to reflux for 24 hours and extracted with
isopropyl ether. The acid layer was made basic with -
sodium hydroxide and extracted with chloroform. The
chloroform was dried over sodium sulphate and concen-
trated. The residue was treated with 0.08 mole of
30 oxalic acid in ethancl. The resulting crystals were



Found ~ : C,70.95; H 6-53; N 3.90 10 Exanples 16 and 17
‘FOI4omnng the sane "'procedure as in Exanple 15.up to the addition of oxali
acid but enploying the 1-phenyl- ethyl derivative or the'l-'(1-phenyl eth
deriyative - (see Exanple 8) instead of the 1-isopropyl derivative 15

yi el ds- 1- phenyl et hyl - 3- di phenyl - net-hy2@&ne- azeti di ne (Exanple 16) and

1- (1- phenyl et hyl ) - 3-di phenyl - met hyl ene- azetidi ne (Exanple 17). Exanple 18
=0 This exanple illustrates the preparation of 1-nethyl

3-di phenyl net hyl enepyrrolidine. 25 [ ERR] 30 -27- To a
“solution of 59.5 g (1.1nole) of sodium nethox- 5 ide in 850 m of

nmet hanol was-added 81 g (0.276 nole) of [err]- '
di phenyl -[err]-.(1-nethyl-3-pyrrolidinyl)acetam de (see Exanple 10). To
this stirred solution was added drop- wise 90 g (0.56 nole) of bromne in
150 m of nethanol and the solution brought to reflux for 1.5 hours. The 10
sol ution was concentrated in vacuo and the residue partitioned between

chl orof orm and water. The chloro- fromwas concentrated and the residue

di ssol ved i n @@oystallized three times from ethanol, yield 3 g (10%);

.: 5 m.p. 204-205°C.
. Analysis: Calculated for C21H23N104. c,71.35; H,6.56;.
[ : : N’3-96

Found s ¢,70.95; H,6.53; N,3.90

10 Examples 16 and 17 .
Following the same procedure as in Example 15 up to

the addition of oxalic acid but émploying the l-phenyl-
ethyl derivative or the l-(l-phenylethyl) derivative
_ (see Example'8) instead of the-l-isoprole derivative.
15 yields-l-phenylethyl—3-di§hény1-methylene-azetidine
(Example 16) and l1-(l-phenylethyl)-3-diphenyl-methylene—
azetidine (Example 17).

" Example 18
20 - This example illustrates the preparation of l-methyl
3-dlphenylmethylenepyrrolidlne. :

E—Tb
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of. 6N sul phuric acid which was heated to 100 C for 2.5 hours. The sol ution
wa Afde basic with sodium hydrox- 15 ide and extracted with ethyl acetaté.
Tht ract was concentrated and distilled. Yield 42 g; b.p. "150-1600C at
0.2 m of nercury. A portion was crystallized several tines fromisooctane;
mp. 73-74 C. Analysis: Calcul atexy for [err] C 86.70; H 7.68; 20

N, 5. 62 Found . C 86.77; H 7.62; N 5.60 Exanples 19 and 20 Fol |l ow ng
the sane procedure was in Exanple 18 but 25 enpl oyi ng _ -
[err]-diphenyl-[err]-(l-ethyl-3-piperidinyl)acetam de or
[err]-diphenyl-[err]- (1 -ethyl-4-azepinyl) acetam de as the starting
material yields'l|-ethyl-3-di phenyl net hyl ene- pyrrolidine (Exanple 19)

or' | -ethyl -4-di phenyl net hyl ene- azepi ne (Exanple 20) respectively. 30 -
28 - Exanple 21 5 This exanple illustrates the preparation of ’
[err] (- diphenyl-[err]-(1l-nethyl-3-azetidinyl) acetonitrile, which is a
starting material for Exanple 5. 10 15 _ '

To a solution-of 59.5 g_(l}lmoie) of sodium methox- .

5 ide in 850 ml of methanol was addeﬁ 81 g (0.276 mole) of &
ol ol~ diphenyl-dn(1-methyl—3-pyrrolidinyl)acetamide (see
Example 10). To this stirred solution was added drop- : =

wise 90 g (0.56 mole) of bromine in 150 ml of methanol
and the solution brought to refluk'for 1.5 hours. The
10 solution was concentrated in vacuoi and the residue
partitioned between chloroform and;water. The chloro-
from was concentrated and the'resihue dissolved in 600ml
of 6N sulphuric acid which was heated to 100°¢ for 2.5
hours. The solution was made basic with sodium hydrox-
15 ide and extracted with ethyl_acetate. The'extract was
concentrated and distilled. Yield 42 g; b.p. 150-160°C
at 0.2 mm of mercury. A portion was crystallized
several times from isooctane; m.p. 73-74%¢.
Analysis: Calculated for C, gH; M= c,86.70; H,7.68;
20 N,5.62 T
- Found : C,86.77; H,7.62; N,5.60

Examples 19 and 20 ) _
Following the same procedﬁre was-in Example 18 but
25 employinguzx-diphenquﬁ{l—ethy1-3-piperidinyl)acetamide
or «,X-diphenyl-«-(1 -ethyl-4-azepihy1) acetamide as the
starting material yields l-ethyl-3~diphenylmethylene-
pyrrolidine (Example 19) or l-ethyl-4-diphenylmethylene~
azepine (Example 20) respectively.

4

30



Procedure A To 4 g (0 1 nole) sodiumam.de in 300 m toluene,mas added

g (0.11 nole) of di phenyl - acetonitrile and the stirred m xture was “ K
refluxed in a nitrogen atnosphere for. 4 hours. The heat was renoved 20 ;.
and a solution of 3-chloro-1-nethyl azetidine (see Exanple 1) was added at a
rate to maintain reflux. The sol at28n=-was refluxed 4 hours, allowed to
stand over- night, washed with water and extracted with d||ute hydr ochl ori c
wid. The aqueous | ayer was nmade basic 25 wth dilute sodium :
hydr oxi de' and extracted twice with isopropyl ether. The solution was dried

(sodi um sul phate) and concentrated. The residue was recrystal- |lized from
ligroin to yield 6.7 (27% of product, mp. 113-115 C 30 -29- Anal ysi s:
Cal cul ated for C18H 8N2: C, 82.41; H 6.92; 5 .

N, 10. 68 Found : C 82 .31; H 6.98; N, 10.51 Procedure  B. To 800 m of

et hanol was added 59 g (0.13 nole) of [err]-diphenyl-[err]-

[ (1- phenyl et hyl )-3- azetidinyl] acetonitrile nethobronide, 7.12 g (0.013 10
nol e) of potassium hydroxide, and 0.25 g 1096pa||ad|un1 on-charcoal . The
mxture was shaken in a Parr hgﬂa@gie 21

< 3 This example illustrates the preparation of & ot~
diphenyl-«-(l-methyl=-3-azetidinyl) acetonitrile, which is
a starting material for Example 5. '

C334§:>>_,C-—CN_

10

VII C
15
Procedure A. To 4 g (0.11 mole) sodium amide in
300 ml toluene was added 21 g (0.11 mole) of diphenyl-
acetonitrile and the stirred mixture was refluxed in a .
nitrogen atmosphefe for 4 hours. The heat was removed
20 and a solution of 3-chloro-l-methylazetidine (see -
Example 1) was added at a rate to maintain reflux. The
solution was refluxed 4 hours, allowed to stand over-
night, washed with watér_and extracted with dilute
hydrochloric acid. The agqueous layer was made basic
25  with dilute sodium hydroxidefahd extracted twice with
isopropyl ether. The solution was dried (sodium
_ sulphate) and concentrated. The residue was recrystal-
lized from ligroin to yield 6.7 (27%) of product, m. p.
113-115 C.
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,epatlon appar at us at room tenperature under an initidl pressure of 45 psi

of-ydrogen for 24 hours. The mx- ture was filtered and-the filtrate
cgiicgntrated in 15 vacuo. The residue was crystallized fromisooctane. The
yVeld of product was 21.7 g (64%, nelting at 112- 0 1.15 C. A conpound

fespondi ng to the above formsa2%V=can be incorporated as an active

t herapeutic agent in 20 pharmaceutical conpositions. The pharmaceuti cal
conpositions are prepared in a form suitable for admnistering to a I|V|ng
ani mal . Pharnmaceutical conpositions for oral admnistra- tion are
preferably solids and can take the formof 25 capsul es, tablets or coated
tabl ets containing carri- ers conveniently used in the pharmaceutical art.
Suit- able tableting excipients include | actose, potato and nmi ze starches,
talc, gelatin, and stearic and si.licic acids, magnesium stearate, and '
pol yvi nyl 30 pyrrolidone. - 30 - For parenteral admnistration the
carrier or 5 excipient can be a sterile parenterally acceptable I|iquid

(e.g., water), or a parenterallg acceptable 0|
AnalysiS° Calculate : C,82.41; H,6.92;

18 18 2
5 N,10.68 >
. Found  : C,82.31; H,6.98; N,10.51 |
. Procedure B. To 800 ml of ethanol was added 59 g -

(0.13 mole) of o(,e(-dlphenyl-o(-ﬁ( l-phenylethyl) -3~
_ azetldlnyl] acetonitrile methobromide, 7.12 g (0.013
10 mole) of potéssium hydroxidé, and: 0.25 g 10% palladium
-on-charcoal. The mixture was shaken in a Parr hydrog-
enation apparatus at room éemperéture under an initial
pressure of 45 psi of hydrogen for 24 hours. The mix-
ture was filtered and the filtrate concentrated in
15 vacuo. The residue was éfystallized from isooctane. ;
The yield of product was 21.7 g (64%), melting at 112- -
115 C.
A compound corresponding to the aBove formula IV
can be incorporated as an active therapeutic agent in
20 _'pharmaceutical compositions. The pharmaceutical
compositions are prepared'in a form suitable for
administering to a living animal.
- Pharmaceutical campositions for oral administra-
tion are preferably solids and can take the form of
25 capsules, tablets or coated tablets containing carri-
ers conveniently used in the pharmaceutical art. Suit-
able tableting excipients include lactose, potato
and maize starches, talc, gelatin, and stearic and
silicic acids, magnesium stearate, and polyvinyl
30 pyrrolidone.



1

(e.g., arachis oil), contained.in anpoules. In conpositions for rectal
adm nistration thecarrier can conprise a suppository base such as cocoa
butter or a glyceride. Advantageously, the conpositions are fornulated as-
.dosage ‘units, each unit being adapted to supply a fixed dose of active

i ngredi ents. Tablets, coated tabl ets3zgocapsul es, anpoul es and suppositories
axre exanples of 15 preferred dosage unit fornms according to the invention.
&ach dosage unit adapted for oral adm nistration may conveniently contain
10 to 40 ng of the active ingredient; each dosage unit adapted for

I ntracardi al or intravenous adm nistration may conveniently contain 20 1
to 2 ng per cc of the active ingredient; whereas each dosage unit adapted
for intranmuscul ar adm nistration may conveniently contain 5 to 10 ng per cc
of the active ingredient. Daily dosages should preferably range from 10 ng
to 100 ng. The exact individual dosages as well 25 as daily dosages are
determ ned according to standard medi cal principles under the direction of
a physici.an or veterinarian. 31. CLAIMS 1. A process -for preparing
met hyl ene-cycl oani RFer parenteral administration the carrier or

'_ & - 5 excipient can be a sterile parenterally acceptable
liquid (e.g., water), or a parenterally acceptable oil

02

(e.g., arachis o0il), contained in ampoules.'

In compositions for rectal administration the

carrier can comprise a suppository base such as cocoa
10 butter or a glyceride.

-Advantageously, the compositions are formulated as
dosage units, each unit being adapted to supply a fixed
dose of active ingredients. Tablets, coated tablets,

'capsules, ampoules and suppositories are examples of
15  preferred dosage unit forms according to the invention. -
Each dosage unit adapted for- oral administration may
COnveniently contaih 10 to 40 mg of the active
ingredient; each dosage unit adapted for intracardial
or intravenous administration may conveniently contain
20 1 to 2 mg per cc of the active ingredient; whereas each
dosage unit adapted for intramuscular administration may
conveniently contain 5 to 10 mg per cc of the active
ingredient. Daily dosages should preferably range from
10 mg to 100 mg. The exact individual dosages as well
25 as dally dosages are determined according to standard
medical principles under the direction of a physician
~ or veterinarian.
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detlves C()llebpuuu rg—te-the formula: [err] where R[err] Represents a_

al kyly, kyl or cycloal kyl group, R and R represent a
or AN AN
1

group-, and n is an integer from1 to4; the

' ald process* CGAPEi Sk NQs ing in an acidic medium a carbamate conpound
corresponding to the-form-. ula: [3r] where . Rlerr] and n are as

" previously- defined, and X represents an al kyl group containing between one ™
and ei ght carbon atons. 2. 'éﬁéﬁﬂéess as ciaimed inclaiml in which the ™
carbamate conpound is heated in an aqueous mediumat a tenperature in the
range of 75 to 200[err]q. 32. 3. A process as clained in claim 1
or claim2 in which the acidic nmediumhas an acid strength of at least 1

mal i ded b | eacid. 4, d laim1,
2'or 3 [ dhi ch 1 R BRSO GrECE R sRATARS, PeltR are oy ELGmTge 3 ©

di phenyl - miekriveytdazsd i chrweespondingAtpr abes £asulad ned in claiml1l, 2 or 3 -
i n-which the nethyl ene-cycl oam ne product is |-nethyl-3-di phenyl

where R1 tepresents a lower-alkyl, phenyl-lower-alkyl

or cycloalkyl group, R2 and R3 represent a phenyl or

lower-alkylphenyl group, and n is an integer from
" 1 to4; the said process comprising heating in an acidic

medium a carbamate compound corresponding to the form= -

ala:
1 |
R™ —N y= C~NHCO_.X
N\ |, 2
(CHz)n R

where Rl, Rz, R'3 and n are as previously- defined, and X

represents an alkyl group containing between one and
eight carbon atams.

.

2. A process as claimed in claim 1 in which the
carbamate compound is heated in an aqueous medium at a
temperature in the range of 75% to 200%.

)



et hyl eneazetidine. 6. - A process as claln§g~L%_EL§LHLlLZ_Qﬂh3 in mh|chéga
t he net hyl ene- cycIOan1ne product is 1-ethyl I phenyl :

met hyl enepyrrol:i di ne. 7. A process for prepml‘mmmkl ycl oani ne
deri{at:i ves which conprises (1) reacting a subs ‘®® conpound

wi th bromne and an alkali netal al koxkge to producé a" car bamat e
internediate, wherein the said substituted acetam de starting materi al
“Gorresponds to the fornmula: [err] 33. where R represents a | ower-alkyl,
phenyl - ower - al kyl or 2 3 cycl oal kyl group, R and R, which may be the

sane or different, represent a phenyl or a |ower-al kyl phenyl group, and n
Is an integer between 1 and 4; and (2) heating the said carbamate-interne

diate in an agidic nediumto yield et hyl ene- cycl ogm ne rod
correspondinggto theAfgﬁﬂﬂ%fg%ﬁﬁrﬁf%&Eﬁa F?eF}Fxm ﬁ%ﬂ gfe%?ously
defined. 8. whiéhptheewri@icmedtanias! ahmaéidn swirietiytheofl kol Leastal

al koxi dein sieg°£m£l|s songg(g POt assS. a1 . acid.

@ 4, A process as claimed in claim 1, 2 or 3 in which
' the methylene-cycloamine product is l-isopropyl-3-
diphenyl-methyleneazetidine.

(w

‘5. A process as claimed in claim 1, 2 or 3 in which
the methylene-cycloamine product is l-methyl-3-diphenyl
methyleneazetidine.

6. A process as claimed in claim 1,2 or 3 in which
the methylene—cycloamlne product is l-ethyl-3-diphenyl-
methylenepyrrolidine. .

7. A process for prepgring methylehe-cycloamine
derivatives which comprises (1) reacting a substituted
acetamide compound'with bramine and an alkali metal _
alkoxide to produce a carbamate intermediate, wherein
the said substituted acetamide starting material
corresponds to the formula:



|yn1nethOX|de : A process as clainmed in claim7 or claim8 in which

eaction tenperatur ep (1) is main- tained in t he range of O[err].

[err] A proc as claimed in claim7, 8 or 9 in which the

ion te ““\“ ER(Z) is maintained in the range of 75 Cto 200
C 11. EM\& d in anggone of clains 7 to 10 in which the -
aci d strengthsofcthe 5C|d|c mediumin step (2) is at least 1 normal. o
34 12. ‘A.process as clained in any one of clains 7 to 11 in which nis
-the integer 1 or 2. 13. A process as clained in claim1l substantially as

specifically described herein with reference to Exanple 12, 13,14, 15,16,
17, 18, 19 or 20. The text of the specification has been repr oduced by

Brendrent s RTE Thr AT e PeR S, po 1oBey L, Bnenyhr LoBE-BIRVA B0, 'O
cont ai ni ng cyrmém]aqehogmaup,nay Bedi mspe@ﬂﬂcbrarmayebertthessmf c¢rhe Pat ent
Office different,represent a phenyl or a lower-alkylphenyl

group, and n is an integer betweeﬁ 1 and 4; and (2)

heating the said carbamate intermediate in an acidic

.medium to yield a methylene-cycloamine product

corresponding to the formula:

B = vl

where Rl, Rz, R3 and n are as previously defined.

8. | A process as claimed in claim 7 in which the
alkali metal alkoxide in step (1) is sodium or potass-
ium methoxide. | | N
9. A process as claimed in claim 7 or claim 8 in
which the reaction temperature in step (1) is main-
tained in the range of 0°c to 50°cC. '

10. A process as claimed in claim 7, 8 or 9 in which
the reaction temperature in step (2) is maintained in _
- the range of 75°c to 200°%. . '}

oy

11. A process as claimed in any one of claims 7 to 10
in which the acid Strength.bf the acidic medium in step
(2) is at least 1 normal.
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12. A process as claimed in any one of claims 7 to 11
in which n is the integer 1 or 2.

13. -A process as claimed in claim 1 substantially as
specifically described herein with reference to Example

The text of the specification has been reproduced by photocopying the applicants original
typescript. It mey contain a few amendments which are difficult to read. The original
typescript containing these smendments may be inspected on the premises of the Patent Office
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