(B2055818B 1 SPECI FI CATI.ON 3- I\/et hyI eneazeti di ne derivatives 5 The @
present invention relates to 3-methyl enéazeti di'ne derivati ves.

5 O general background interest in.connection with the present invention

are prjor art corrpounds such as a-( ‘ ; . _

1- R—3-1I rrolidinyl rr rr nyl ot am nd - GBzos?zprsil?es !
and a-( 1 -R-3- pyrrol i dinyl)-a- phenyl [err]-42- pyridyl)acetam des

(and “ac ePEHARGATI®E ) Whl ch ‘are disclosed in U S Patents 3,192, 206;

3, 19% 219 ﬁl’y 92 2 d 102,230: and 4,002, 766. 10 Al SO of ‘i nt er est aré
the anti SHEPvieneazst '"3 'Eﬂ"%tﬂ’ﬁitr tuted methyl ene pyrrolidines di sclosed in .
us. 3, 7%&%Zntmv;r9i04élatesto 3-methyleneazetidine derivatives. 1 [err]

15 wher ei f RnkRM68GRMhSinfrdsdflécngRtodlitThe pReski@ HoEntioh kry bmorﬁ.h&i%ou*d@\&@haakyl

su bst i t ut-eIER-phervyidindaxedipleanitydetam®ids @yd ] aoabrityiles) apdie S pyrrolidiiyhalpkigryl-a-(2-
phenyl anpyvdyllagetemides (kngacetenitritssilydhich angdisclogofnril§. Pyersefs192.206¢3, 1#&:2@ Bd%@ezﬂal kyl
20" gr oup3H223Q and 1902E8F-t o contain -2 to 8 carbon atoms when ]s R2 .
bo} h rk‘gré\éséﬁ e ATA the A B R esseT- FT”W'é‘b‘F‘éE‘&‘HY‘%"ezQ""%\ﬂEFSdéﬁ"ﬂ? "'"U 3732 247: 10
phenyl -1 ower - al kyl', cycl oakyl, phenyl sybstituted phenyl group, and - .
[err] represents a phenyl or substrt @gnyl group. ‘United States Patent
4,133,881 discloses a class of [err]|- (I R

-R-3-ameti di nyl)-a-phenyl -a-substitu acet am des 25 and -acetonitrilesis
correspondrngtothefollowrngforrru .
25 30

30 [err] éreYlWﬁ ;ﬁés@ ﬁ\ﬁipJggéf‘ﬂb uﬁwéﬂﬁ?ﬁ ?\‘vﬁ \R rsuk?su uP {len g er alk OWSI’
cycl Oaﬁ ¥ycidalkyl Tovfe ilkyl, mgrB%r-a tédPRERPGOipo thes G\m/ ' 20
2-pyri y grcgrboumnnaﬁdto\éomerprzmaﬂwn RorRakikaa Raﬁotlﬁ&ﬁ'g@ngfh@rwpgro .
conpoundsereeskntHa ibwerrilkyiawhelnyddwet-gkyd Ciclodky, phenlitor substButeriihanydirp & bnc[ffz t he

pr esent |rm§m‘$®wet‘\6° WFWPEGWW@IP cl ass of 3-net h%/I eneazeti di ne

conpound gﬂ‘??‘éf‘ ?'?t 1r3§£1 '2??? stfrFE”@@ Hesidievismraberrolby e 2o t | es
usef ul 2% 8¢ E& %‘f%?"éc?f’ﬁﬁ’&" 942 ihe [odow Wgal ol ogi cal abnormalities in huma
and ot her manmal s. _ 40 The present

i nvention provides a novel class of phar | ogically active
3- et hyl eneazeti di ne derivatives. Il yive of the conpounds of the

i nvent 8on are 3-met hyl eneazetiding_ Sounds, correspond ing to the 30
formul a: 45 [err] 50

[err] wherein R represents a |ower-alkyl, W&ycl oalykyl or phenyl -| ower al kyl
group. The present invention also contenpl ates the pharnaceutically

accept gplvereamirtemesdits b BArcyah 4t6m 6ff a 1bVAR alRDVGer §BI08kyRSTDhENYI-lower alkyl group, R 3%
3- et hy| etreseEs 2 mieme odavrishdgrowe 8nd YSewbsesta b tasbdnayidr byapd QuECwkier @mpsuksibi | ity
over the erfr"é@nb@imm'casoltw |caI acid addl tion salts are those derived from
m ner al S aract t°p qmvs' aésof%me Margagstidingcopmenshor i ¢
aCI dS %r élgll agn L?é%;rﬁ ﬁ%@i rca r({pFl’tl&S us1> 5.'6 rc%untemg'flz_ﬁseecrfﬁxm | c,
funar i anﬁf £dn @rﬁ@eﬁtr@ﬁ:‘r el@fabs f blgacaﬁ cive Bh& ﬁ&\@%ﬁéﬁﬁylr\%nt ly

pr epar ed dbmar\&amt.gt@ﬂveoithé Benpatisds 6f tROIRRALENGSs 3WhdtRl1dneRetitfle 86t Sfdn@Cb/lesp&ildt Ner
or both dfatehebmuley be in the form of ether, alcohol, or acetone

solutions. 60 The above descri bed novel class of 3- nethyleneazetrdrne
conpouffds, and particularly the acid- adﬂr ti ony/ 6_0 salts thereof, are 45
characterized by useful pharmacol ogi c/a \actr ¢ whi ch i.s indi catl ve of )
thair appli cation in ‘count er act i ngRekr t atatphyst ol ogi cal abnormalities in
hugens. The 3-net hyl eneazeti di ne conp ds N/ or dance. with the i nvention
po 'sesgp a -Si gni ficant level of anti depr\gssant. fivity, such as is obsersed
in'reserpine reversal and anti-tetrabenazine. tests. 65 I'n the-above

represented structural fornula, the lower-al k}/ noi ety cont ai ns fromi to' 8
car bon at"ﬂﬁ?'" demeseg5a lower-alkyl, cycloalkyl or phenyl-lower alkyl group.:
The present invention also contemplates the pharmaceutically acceptable acid addition salts of the novel
- 65 class of-3-methyleneazetidine derivatives. Such:salts have improved water solubility over the free bases. ~ 65
Typical acid addition salts are those derived from mineral acids such as hydrochloric, hydrobromiic, T
sulphuric and phosphoric acids, and organic acids such as acetic, citric, lactic, maleic, oxalic, fumaricand -
tartaric acids. The acid addition salts are conveniently prepared by reaction of the basic compounds with' the
selected acid, either or both of which may be in the form of ether, alcohol, or acetone solutions. T
60 :The above described novel class of 3-methyleneazetidine compounds, and particularly the acid-addition ©= 60
salts thereof, are characterized by useful pharmacological activity, which is indicative of their applicati_on in -
counteracting certain physiological abnormalities in humans. The 3-methyleneazetidine compounds in
accordangce with the invention possess a significant level of antidepressant actrwty such as |s observed in
reserpine reversal and anti-tetrabenazine tests. -
65  Inthe above represented structural formula, the lower-alkyl morety contains from 1 to 8 carbon atoms, and 65

G}




- .- (B2055818 B :
@Hy be for exanple a net hyI ethyl, propyl, isopropyl, butyl, pentyl,
|, or octyl group. The cycl oal kyl npoiety as designated in the
structur ais preferably a cyclic radical containing from3 tg 9
ri’ng carG§3rQE§§1§ngs. and may be for exanple a cyclopropyl. cyclobutyl, P
cyclopentyl, cyclohexyl, cycloheptyl, or cyclooctyl group. 5
Reprtessewtfcatexar@lqn‘m n Vl nrmwbrsoablwylbu iF ey hexyleoreetyligydubenzy | | phenyl et hyI
’%ﬁ;ggzﬁ%ﬁk‘/' tedH“Mﬁ!ﬁ‘ pra g?rmsr gsprqf?rplﬂ\gq qalicragicalgpataif jagfrem ¢
1

hep o8 F‘H@s' ‘(ﬁ‘?&%’ SKqRY E°W°P‘ﬁylt°ﬁﬂ°pﬁl"‘¥'s‘é’ﬁ'f’hel" vention are
1 'g‘ﬁy glv ﬁﬁjﬁ‘ YJrk%Fb‘?- gsﬂameﬁ?lbenzw phenylethyl phenylpropyl and pheny- R

yl eneaze |.ne I 'sopro _

dl phemyétﬁmdbyiﬁamaazﬁéthﬂazae;nelorapemhm.eaeydrd&cdu.phwésemmamoh drlene . .
1- ([ emethyi3etdhyhyiresaydnpaz@idinkOr -dhybBreiphdnmiptethylessastidie, iithoprepyl-and ' :
pharmﬂmp@ameyzea@cepmbhe(vb?cql-d\eaﬂmeezre@ﬁmes‘atat@thvﬁeww 10 The _
3- wevé réwetg;z'eteﬁﬁr%e w‘%‘ﬂ? tisgily geppotapleaddafidition ‘B(" - ar e Fvem ey %
pr ep roce ure?rhléhvs?( 'g;ﬁf brsth oG fﬁ%& c% ?(i P‘G}S‘[P t°eq 8 \féh B owi ng

reaction seq ] ferr] 20
20 25
25530 _ 15
30 35 : :
35 [err] 40

HZM~(C:NW:T oa

Ml phonat o

40 wherein R represent gnenyl -1 ower -al kyl group,
Xis preferably a halo or 4 r i.tuent. ) 20 -
4 The preparation of 1- substlt -3-azetidiy '

4 and ot her
1, 3-di substituted azeti®ine der iV es

ivati%es .are deStriBed in- Tetrahedron
Letters No. 39,4691 (1966); Tetrahedron Letters, No. 23,2155-(1967); J.

O g. Chem, 32,2972 (1967); &hem Pharm 'B' . 22, 1490 (1974); and Gernman
O 1,932,219. In the abovd on sequence fl ow di agr®m the
cta, -~ di phenyl acetonitri I e IS vd Ffn a 50 dry aprotic solvent -

ustrated r
rst netal at

enpl oyi ng sodi um hydrr r odam de t rodi de sodi o

aa- di phenyl acet oni t i1 h/Is ?Fé‘ﬁ%t‘&"ﬁl‘ with a selected
1-98- 3- rresyloxyazetrdrne or R—3 haloz / ne (M1) to yield an 30
[err](1-R 3-azetidinyl)- [er err] drphe etonrtrrle (VA). The said
acetonitrile derivative is then Bci d- hydr oly ed ko

a-(1-R 3-azetidinyl)- [err],ct di phenyl acetamde (1), which is a key
starting material for a novel nethod for eparing the 3-nethyl eneazgti di ne
conpounds of the present i nvention. 55 n tlhe sai d novel nethod, the

a- (1 -R-3-azetidi nyl)-[err], [e_rr] hery@tam’de (rrry is converted to a
carbamate - 55 as:in a stag ;f__ mann reagtion (Q ganic Reactions

Vol. IIl, p. 282 (John WI eyAand ork, 1946)) by action of

br48m ne and sodi um net hoxi de or ot_her_ al aI il metal al koxide in a suifable
anhydr ous sol vent, preferabl_y an al cohol ;» rresponding to the al cohol from
which the alkali metal alkoxide is formed. The carbamate derivative (rn)
conv eméreid Rtr@ré%erﬁsa‘iﬂlkhlydyeﬂﬂl&lhﬁtohdwlﬂa/ve(r@mmmumdm()kl)spﬁferdbhe hpleesent invention)-

6ishpelbrenstosubktiteanep of refiuxing the car bamate in contactwith a stro#g acid
to el iThe prae 3@“9 e”éq'Eﬁ"'waqd %Wtﬂﬂ‘sa"d"ﬂwbﬁ dipdarptigine deretdesidre.  Thi's novel

cribed § rs, 5 T

net h 5 %r ?JB% gh fha%%gﬁ %33 4 erman %%1;% %B’ﬁ@nﬂp % application

ve ill tr%@re Stioh sequén ldibhe }{ag&' itHid |s9Fs9M|etg|§t§d? ) &
H%Sﬂéhéééﬁrhnt%%gbﬂﬁé dobidfh hodHRe d n%étb RVibiedokiid @, oldi e@YaBE 50 . %

depr @B&h BReattad dﬂrﬂfﬁ%ﬂlﬁct@d’ﬂd%—ﬂlhhﬁ/loxmmb 8r a 1B hJdradtiame emttb @abaconposi tion

conpm( BR-8-amtidinyl)-o,u-diphenylacetonitrile (VA). The said acetonitrile derivative is then acid-hydrolyzed to
o-{1-R-3-azetidinyl)-a,a-diphenylacetamide (lil), which is a key starting material for a novel method for

preparing the 3-methyleneazetidine compounds of the present invention. : )
55 In the sald novel method, the a-(1-R-3-azetidinyl)-a,a-diphenylacetamide (lll) is converted toa carbamate b5 -
as in a stage of the Hofmann reaction (Organic-Reactions Vol. lll, p. 282 (John Wiley and Sons, New York, 8
1946)) by action of bromine and sodium methoxide or other alkali metal alkoxide in a suitable anhydrous -
solvent, preferably an alcohol, corresponding to the alcohol from which the alkali metal alkoxide is formed.
The carbamate derivative (11} is converted to a 3-methyleneazetidine (compound {I) of the present invention):
60 by the novel step of refluxing the carbamate.in contact wrth a strong acidto elrmmate the equrvalent of an - 60
alkyl carbamate molecule. - :
This novel method of preparation forms the subject matter of our: copendl+g apphcatlon No. 80/22967
In one of its embodiments, this invention provides a pharmaceutical composition adapted for alleviating
the symptoms of depression in humans and other mammals. The pharmaceutical composition comprises a
65 pharmaceutical carrier and an antidepressant quantity of a 3-methyleneazetigdine compound corresponding 65



65 pharmaceutical carrier and an_antidepresé'ant gquantity of a @

3- et hyl eneazetti ine conpound correspondi ng 65 3
GB2 055818 'B * 3 to the formula: 5 [err]
5 10

10 whefein R represents a | ower-al kyl, cycloal kyl or phenyl - 945838 By 3
group. "The pharnmaceutical conpositions of the present invention are
pr epar ed té the Rrrh@&:m sui tabl e for adm nistering to a living animal. N
Ant tMdepressant- agents bl ock many of j he behavi oral and physi ol ogi cal
effects of tetrabenazine and 15 reserpfhe, s as notor depression,
hypot herm a, and ptosis. Tetrabenazuz is gally related to 15
"reserpi e which produces depressi &l - vies, E. D., Depression, 5
Canbri dge University Press. New York 64) . use t he onset of action of
t &t rabenazine is fasterthan that of pr/e§qerpi ne hge former conmpound is mor e
wi dely used as a tool for screening potential antl-depressant drugs. For

t He punpose of testing the antidepressant activity of the 10
3 et hyl ewBey f‘fet!?feﬁ%“ ﬁ't'i\‘.isfy galkytps phenyl “tif’éé'h‘t'gmhﬂlen%l on, e adul t
femal e m gdnghesme oRjonaP ““g‘?’?ﬁ&h"’?’ﬁ PRE"PBOLF egBiebifbund 30 20

nga
i nutes P, essrah% &ﬁmuamﬁmihgneh%oa.a% Vei5106H05 B3 B b Boibhna OF
.t et r abgpazkdifing aghb otameb@%nawp&emtaeana% i3, TetdaBbriakile iFtHAR By rbidb®lo the 45
presence aserpibseicdeprafucsadspbssive iney@bnsdDavles £, Pegrpdsds,Cambiidye B8@Sig®ess.N each
ani mal . Fiew ¥orkiftinResaushihe bnsptrobeitioned tdhlormkaingds fester thanthetf feserping, tramrmn_ s, in
ED50 val u@omr@u @Pfﬁwelxé'F sat°2'3°’r?F’ﬁ‘?'\'ﬁ§rPPt9T‘“aH'i‘F'éépf #teaues cal | aced

doses withP opgof é?”g tidepye ot fi ned hy
pr obi t gnﬁ:llesentmve \}f It em e |ce @Cg m)ar ve??t% /na |H§‘§ sdth?ﬂﬁﬁlﬁ%&woﬁ&@ﬁ

l&lgl n
by the WEB-thh' mlﬂhk@%ﬂ%’tﬂé eﬁﬂaz ds@rﬁemo&\ilbtg fid @bsdve (plos s) is ashBdsed iAB&h
W | coxon, arFmalA sinplified met hod of eval uating dose ef fect experinments. J.

Phar m Exp ForFh@poun86yid@-piddBced bB4AAgq of Piopik mall arftDBE) inElkdyelge ik obtaingfusingace
ant i de eg‘lsryﬁlgm g_ l@;ﬁq @ogp@c@lhmd dgseyFWwih @/e]_mce@gr dose. Protective EDsq values are 25

ho o b e e IRM A

EDS0 (959 31 96, 90113, 1949)

Sl ope - ﬂﬁ]u@gﬁfﬂa@%n&eﬁnﬂep ||1t'3§éntsareshown|nT9>I53I (0 1- 0. 6) 2.6 0.4
(0.2- Gp9) 2.5 40 0.5(0. 2 30
1.2) 2.3 TABDE Vi | oxazi ne :
1.5 (0.7 - 3.2) 2.5 1In accordance with the above described test and

eval uation procedures, 1- fﬂdf)ﬁilfe”ébe”ffg'ed?dﬂ??gﬁ?sé?déé’i’%ﬁ i di ne oxal ate has

an ED5Q,_ng/ kg (1 P) of 2. 18 (confidence Ii ,iué 4, 0%y and 1-nethyl
45 di p%{gnyl met hyl egegdktd di ne has an ED5 ?’fgkg? Psc L'?;ﬁl) 48 (confi denceaﬂ5

limts 0.84-2.5). Anphetam nes and bar bi turates are frequentl y useful in
depr essi on t her apymipasinsdh.H. Rabing)r anqui | | P&i&1-ol62.parti cul ar, the use of
tranquilizing drugs as with sedatives an@4%0@hphet ani ne group have shown -
val uabl4® resul ts especially with distur b&& (%Fd-2k t ated cases of 40
depression. This i VINER lon is, therefore,, . Y %r} ‘to 50 enconpass the
conbi ned use the’ f'or egoing with the anti- éepr essant conpounds of the
present i nwedtdr@ige withak: ab6vewictibaiSestdridBvaiab& prebedlgss, Lis@topgd-unctively in
the co rusr dibhawidndazetiditemalatehhs aiEPrewdo 0P .of Ztienfidenes limits, 1.18-4.03), and 1-methyl-3- 45
diphenylmethyleneazetidine has an EDsq mg/kg {IP) of 1.48 {confidence limits 0.84-2.5). ' S
. Amphetamines and barbiturates are frequently useful in depression therapy, as well as tranquilizers. In
. particular, the use of tranquilizing drugs as with sedatives and the amphetamine group have shown valuable
results especially with disturbed and agitated cases of depression. This invention is, therefore, intended to
: \} 50 .encompass the combined use the foregoing with the anti-depressant compounds of the present invention, 50
as well as with other drugs used adjunctively in the controf and treatment of depression. Thus, the
. compounds of this invention may be administered alone or in combination with other pharmacologlcally
.. effective agents such as psychomotor stimulants, sedafives, tranquilizers and sedative- Ievel dosages of
" . tranquilizers, as well as buffers and usual pharmaceutical carriers or diluents. :
55 The presentinvention may be putinto practice in various ways and a number of specific embodiments will 55
be described to illustrate the invention with reference to the accompanying examples.
The followmg examples are illustrative of the preparation of the 3-methyleneazetidine compounds of the
presentinvention, and of the synthesis of starting materials suitable for their preparation. The reactants and
other specific mgredlents are presented merely as being typical, and various modifications can be devised in .
60 View of the foregoing disclosure W|th|n the scope of the mventlon ' . 60



ot her pharnacol ogically effective agents such as psychonot or

cospounds of this invention may be adninistered alone or in conbination
s | ants, sedatives, tranquilizers and sedative-|level doSages of

nqui ISdelell{?gs ag well as buffers and usual pharnaceutical carriers or
-uent Bresent invent on_may be put into practice in various ways
and a nunber of specific enbodinments will 55 be described to illustrate the

i nversaraple i th reference to the acconpanyi ng exanples. The fol | owi ng M
exanpl s exareni¢ ijlystrates the proearasion pfidechly ba?fb\t‘?zﬁtﬁ’"@f‘y‘ir?ré'%dM’Wﬁ aaENget | di ne
conpauARI! inthe preeespioemaline tha fPRRPYNERCT EREPSEY By nt hesi s of starting
natgrl als suitable for their prepar ' The reactants and other spegific

i ngredi ents are presented nerel olng typical, and various
nodi fications can be devised in ‘
the scope of the invention. _ 60 Example 1
This exanple illustrates the preparation of 3-chloro-1- met hyl azeti di ne

hydf oc HI"WWG af %ﬂe é??“qnshvaf%ldafwtn%awpfé?'|°&'P'"P'r? Wap use Pd@é@gn foent0-Herdlelg Pne

h yl
Corrposulp ate an ne a 9% Ii:. olume edle lu
hydr o pﬁﬂ LE oLtk 0 Pl Fitab ey e (0. 18
)R ahenydormt e ke oot e ene

SO th feQUtingRSlutibhiiredh iR\edthanolibyE 53155 (G168 mdig) & tHopdipk R plamdvds dddeb ﬁfondﬁdrﬁd\ brg
azeot wigpitioindi Tat temperbiucosefrapidht tu @ mexitnom 30MFE. THeisplationwak stimed fof Bamidutesed - t ol uene
sol ut#"dﬁl%tqar@ale@defvﬁltewf @%Bﬁldis%imem#éﬂ@f@ﬁaﬂﬂbeimfe%h\d"q?‘?d?’w'éﬁab%d at 45
psi a'tes s:&?vve'ssgagé o9 by Tiffet W%{Wé "\moérvem%rgga%f? 195§)(0. 264 nol e) of
car Bome %Eb‘ %Em éd@:ﬁ’%ﬂ e &ﬁ% g’gm&gg gy 15 20

vPoUdsbdAn $uib h@t@ah g Iec far
trlocglwephosp I ne was ad |n one portion 15 W|th stlrrlng The
t enperature rose rapi dIy to a maxi numof [err]. The solution was stirred
for 3&ampledt es and di stllled to a pottenperature of [err].The distillate.
wadsac Toif pewale il aE {3? ?&’P“W&I‘i‘ ese'e'wn&' teridrisperery-Farstidimd) gedtenitie whis e a) FBwer e
separ BB FARTPTY PHPRBR®And dried in vacuo, yielding 8.5g of product (45%.
A sol ution of t he base, 3-chloro-1 -net A7 2 etidine was prepared by-
partitioning 3-chloro-1- 20 nethyl azeti u\ ] hydrochl ori de between tol uene"
andodi | ut e sodi um hydr oxi de, dﬂzl ng e tgTuene sol ution 20 with 30

ofj of fol

anhydr ous sodi um sul phate and pa g thesofiuti on through a 3/4" x 21"
col um of No. 4A nol ecul ar si . Ex | e22 25 This exanple illustrates
the preparation of a-a di phenyl-a-(1-i o@n -3-azetidinyl) acetonitrile
whigh is 25 the starti ng material for pl e ¢§. 30 -. 35
[err] : 30 [err] 35 .
35 Procedure A. To 250 ml of triet hyl am ne was added 114 g (0.4 nole) of 1

- | sopr dpged@e e 250dn! nriethwanihawa added ! B od0.4 AbleLitf 1-Bbopvi-3-adetidiiiyy mbgylateene was
added °Fte- Ghr 2?937"'?‘7’”@0&'#"%?‘&96{%0% ¥é4g af mfyérlommgeemmlmhre. ad@the mj, Xt ur e

bl Ra&YYiBPleatsa i 2hny veraperiodofongheuriedied over
@ v e e )
(0.44 c&)&o&hd &ftraég o EhQelistel mdﬂ%ﬂlﬁhé&m The of iSR! wil e acﬁea,ve tlfn wgh& erzgngml of
di phenythaedgicousildytrs kémbined The Bqudbus@bluibnyvat Ababdagc it soduh Bylrsxide hh@ M -xt ur e was
r ef4suexthcedwittPchivnefors) Whithovae drieslitahdiomisnlpicte} shdwbiidantebitddUthe rdaidsvash| or i ¢ a8 d

The oﬁgﬁﬂ'?'@d fr ﬂyéFO"G@ag vielging §8 9 (68pelfof praduct, meps94d5t0nRasrysteltizatiorfraa isooctame aqueous

| ayer 28 H5MEH

and 4§ng;;s§sr@aq&gded%rtc HE ersggzpq_' W&& was dried (sodi.um sul phat e) and
congent rat ecbundhe re 81'dut clagso: Hz]gs N,9.55 - B0y

Procedure B. A mixture of 40 42 g (0.96 mole) of 57% sodlum hydrlde and 168 g (0.87 mole) of

diphenylacetonitrile was refluxed in one litre of dry toluene for 3 hours. In a separate flask 100 g (0.87 mole)
of methanesulphonyl chloride was added dropwise at'20°C to a stirred solution of 100 g (087" mole) of

55 1-isopropyl-3-azetidinol and 101 g (1 mole} of triethylamine in 700 ml dry benzene. The mixture was stirred at 65

© 25°C for 2 hours and fiitered. The filter cake was washed with benzene. The combined filtrates were added

dropwise over a period of about 30 minutes to the prepared refluxing suspension of the sodium salt of -
diphenylacetonitrile. After refluxing for 1.5 hours, the cooled solution was washed with water and extracted
with dilute hydrochloric acid followed by extraction with water. The aqueéus extracts were combined, made

60 basic with sodium hydroxide and extracted with chloroform. The chlorofdrm solution was dried (sodium 60"
‘'sulphate) and concentrated. The residue was crystallized from isooctane, yielding 142 g (66%) of product.

019 Pofpide Pl §ous solution was made basic w th sodi um hydroxi de =

ew of -Hi heyﬁgr egoi ng di sclosure within .

]
1)

-

nihe uti as dgj s
) i KO g 35‘F ‘H’H"Ute sodi um

E

&



crystallrzed fromissoctane, yieldi ng 68 g (58% of product, mp. 92-] J] -
Recrystallizati‘on fromisooctane raised the nmelting point to 93-[err]. n
Anal ysis: Calculated for [err]: C 82.72; H 7.64; N 9.65 50 Found
C 8272; H 7.73; N, O9. 55 682055@188
Pr ocedure—B—A—m e ) s %
g (0.87 Ie? of di’ phenyI acetonrtr|1e vvas requxed in one I|tre of dry
e

%2{ pone e :,',e- pyebedne bRyt oot SR s evrierir s8iout  on
of 100 g (0 nol e) of 55 1-isopropyl - 3- etidinol and 101 g (1 nole) of

triethysam ne in 700 m dry benzene. The urewasstirred at 5 [err] fog
2 hours and filtered. The filter cake wa hed wi t h-benzene. The conbi ned

pr epared refluxing suspensi on of &kl sg @alt of di phenylacetonitrile.
Af ter 4 fluxing for 1.5 hours, the co | uti on was washed with water
apd extracted with dilute hydrochl oric af ) ol l owed by extraction with
wat er. The aque us extracts were conbi nedx+mde 60 basic with sodium

hydr oxi de and extracted with chloroform The ch®brof rm sol ution was dried
(sodium 60 sul hate and concentrat ed. The resi due was crystallized from

i sooct éﬁe Pr?cé g 1 m |u|apm ltoluene as added 21 g (0.11 mole) of
aceto rile
no
é/ e

B 20558 gn ed a so|u oro- E&E i lném%%::gggﬁsj%%& %% jrr:ﬂa't% l%%@w éllle%teﬁ )?)n Of
a, a- di Phagy ool L8 2o b3S bt o S oo Wit W bsirabtBwit il N
mat eri al ni@bchi¥iasdn eh eBhquédus acid layer was made basic with dilute sodium hydroxide and extracted twice

[ err] 20 withisopropyl ether. The solution was dried (sodium sulphate) and concéntrated.IThe rkfldue was - 20
1 0 15. Pecmpdiendéromligrﬁﬂtgvié@ﬁM(2mlowr0®@dmmm1&m% in 300 mtol uenewasadded
21g (0. 11 acetonitrile and the stirred mxture
was refl lﬁ?é’éﬂs"i Ea'%t"%tdtf?’&gvé'rf’“a@g@s H%é/s 4)3’684 hours. The heat was renoved and
a sol ugion of -cﬁl or o- met hy’ dzétl lne (see Exanple 1) was added at. Agg
rate tO NMebrhdedirs s t&dob ot chaiol 8 ddlido®0g WAS mbRf Jf by ARhéhy DU Dheriletigned “t 0

st and ov eedtidigiilacetatitgia @dthabrofidateeExampld 712K 12930018 chole df Botalisiutathedrbiyidl; areilnl26gi C
aci d. Thdo%gelediuy-oachaicoablremixters wassihekeh isiParr irdréperktibrizrparaweldtuenrhy dr oxi de” :
and” ext r%‘t:’t‘@d’“t’%"tf‘é’azw"% 't’ﬁssi"ge %VThYéPﬁ‘é‘rfmz'fh‘é"ssa*l'?jf'i‘tbfﬁ“ﬁ&@‘efffdlaﬁ‘&h sodi um
sul phat“’%)("t B?fhaeeﬂ; @f‘é’d“’eﬁ?@‘ cggalliceg &romagoraer 3'?%’(‘3?‘? PIYC I PE A9 gr 89 n
to yi eld'® 59)@ product mp. 113-[err]. Analysis: Calcul ated for
[err]: C,_:&g,,,g@ H, 6. 92 N, 10. 68 Found . C,82.31; H,6.98;

N, 10. 51 25rhis example illustrates the preparation of o,a-diphenyl-o-(1-cyclohexyl-3-azetidinyl) acetonitrile, which is

25 Pr oeedmswmn&walmrmfmm%anol was added 59g (0.13 nol e) of .35
a, a- di phenyl - a-[ 1( 1- phenyl et hyl ) - 3- azeti di nyI ' acetonitrile nmethobrom de

(see Exanple 7),7.12g (0.013 nole) of pot am hydr oxi de, and 0.25 g 10%

filtrates were added dropw se over a@_g of about 30 minutes to the
eqgA

10

pal | adi um on-charcoal . The nixture was sha hydr ogenat i on

appar ayyls at room tenperature ungd ni thNe pressure of 45 psi of 40
hydr ogen for 24 hours. The m xt @ B geg and the 30: filtrate
concentrated in_vacuo. The resiad ystlal l'i zed fromisooctane. The
yi el d of product was 21.7 g 30 (64%, ng at 112-[err] Exanpl e 4
Thi s ex?rrple illustrates the preparation o 45
[err], drphenyl [err]-(1-cycl ohexyl -3- azetrdrnyl) acetonrtrrle which is
35t he St ambiehe¥RbAdelcahtaihifg 19Y @IThSle) b21-cy@bhexyl-3-azetidinol hydrochloride was extracted
[ e’r r ] with dilute aqueous sodium hydroxide solution and the organicddyer separated, dried over sodium sulphate,
] filtered and concentrated /n vacuo. The residue was dissolved in dry benzene and mixed by stirring with 116 - _
,1' 50 g (1.05 mole) of triethylamine and thereafter cooled with an ice bath. To the cold stirred solution was added 50 -

dropwise 115 g of methanesulphonyl chioride and stirring was continued at room temperature for three
hours and the mixture thereafter filtered. To one litre of dry toluene containing 50.0.g (1.0 mole) of sodium
hydride was added at 45-50°C, 193 g (1 mole) of diphenylacetonitrile and the mixture refluxed with stirring
for two hours. To this stirred refluxing solution the foregoing filtrate was added at a fast drop wise rate. After
55 addition was complete, reflux was continued for two hours and thereafter the solution was stirred overnight. 55 -
- An equivalent volume of isooctane was added and the solution extracted four times with dilute hydrochloric
+- acid solution: The acid layers obtained in each extraction were combined, made basic-with a mixture of 50%
sodium hydroxide and ice and extracted with chioroform. The chloroform layer was dried, filtered and
concentrated in vacuo. The residue was crystallized by adding isopropyl ether and thereafter the solid
60 recrystallized from isopropyl ether to yield 58.0 g (18%) of product melting at 111-114°C. 60

Analysis: Calculated for CogH2gN2: C,83.59 H,7.93 N,8.48
Found :C,83.24 H,7.94 N,8.27



45 '

45@ hyl ene chl oride containing 191 g (1.0 nole) of '

1- cycl ohexyl - 3-azeti di nol hydrochl ori dewas extracted with dilute agueous
sogil um mgdmgggﬁegsol ut| on and the or ganl c | ayer separ at ed dr| ed over g

SO6 t :‘- e - AT - oHO- S SAS S A

di ss in dry benzene and mxed by stlrrlng with 116 50 g (1 05 nol e) of
triet fle S of r he cold stirred ,
sol ut1lc0dlbﬂé£3-aﬂd &f"&%ﬁﬁ‘wﬁﬁ%ﬂ '8 g1'al Y faze‘a} °”E§ fbréq‘?l"ﬁfef"a%f and
stirring was continued at roomterrperature for t ree hours and the mxture
t hes Exfmnie6filtered. To one litre of dry toluene containing 50.0 g (150

nol e) T&F Sxrmplaishsten therenarationef decinhenyits-{ 1ephdnyleth@B3-grefdinyiiarempitrid

di phéfi¥? 5&'&tsaﬁi"9mateéa'é%axw1m xture refluxed with stirring for two hours.
To this stirred refluxing solution the {2
fagg drop wise rate. After 55 addition
for two hours and thereafter thG:HgSO| i
equi val ent vol une of isoocy/ v@s
times with dilute hydrochl ari ¢/ aci
each extraction were conbi ned, nade A
hy# oxi de and ice and extracted with chf form The chloroform]| ayefs vias
dried, filtered and concentrated in vacuds~" The ¥tesi due was crystallized by
addi ng i sopr.opyl ether and thereafter the solid 60 recrystallized from

i SOPr Oy soRtidHas 619y (9.6 Ehble2BtriBthPartih®IRd 106 g (DBOEsIGTof TR Iphéry@thah-3-defidindier ] .

- 6020\rimg0p il sf. dnCmhzené wasaddddairop@8 FREIND.65 pl8I3f ethadesul@8nykcBaridi8 whitiendling o

C 83.ipap rq;q bpthgeqfter\ptgnrgfor two t@urs atroom @ggg:@@g@]_tge Rixture was filtered. The fi ltrate was

1- etﬁfg &Q "gﬁ Gt ”e E %ﬁrg@ﬁs 'Fg;g};‘a %‘2 rllleé: ﬂgr

hy e§ QGIE r@rot ﬁ‘lc bé{/ee §tre§§‘bd &@t@\y nd % o&talﬂy du 't@l%@{oi e) Tﬁ&ﬁt&onbé rile.

5 Exa#yat #dbqueous layer were separated together. The toluene layer was washed several times with water.,
5 ThiAl aqueangibyers (drdutstol breescobimepardprdabasio withdilute sodium hydroxide and extracted
aa diyithehigiofoam{The ¢hjarpfarmnlgyeswindripd dreespdipingil jaaéetne?wrptp# bydispfiation The' t he

%‘.{L rF‘W@’eWﬁT aé“zedffmm I&?&tﬁlﬂﬂ rg)pﬂyl et_ber,yleldmgQ g (32%) ofproductmeltrng.at122-130°C. 3‘0 .

5

15 [e’*r"r"‘ﬁ"s"r&ﬁ{%;‘fst% fﬁt“]%'ﬁ‘”éf‘és %g 88, 57691 mol e) of triethylanine and 114 ¢
(0.64 nole) of 1 -(1 -phenylet hyI)_ 3-azetidinol 20 in 800 m of dry benzene
was atterente dr opwi se 73.6 g (0.65 nol e) of  net hanesul phonyl chloride while
co®f i nfi§ ewarapie ijlestratsthmprepifration ofsyd-diphepd ol LA -Phenylethpli?-azethidinyHasesanitreper a8 ur e
t he rM'ERARFENigRayhict ip hestagne ey fof epmplesRas added dropwi se over a 4-minute
period to a refluxing suspension of the sodiumsalt of diphenylacetonitrile
prepared by refluxing 123. 5 g (@ 64 m)l pf the nitrile and 28.2 g (0.7

going filtrate was added at a
]conplete refl ux was contl ued
nas stirred overnight.

t he solution extracted four

The acid | ayers obtained in
ith a mxture of 50% sodi um

mohge) of 57% sodi um hydrr eﬁrl i tr dry toluene for 2.5 hourge The

tol uene solution was extr ct | ule hydrochloric acid. The 25

tol uene-organic | ayer was treateg " 't‘@‘r and a vol une of isooctane

equal to the toluene | ayer. ThE,CH3OI| - ayer and aqueous |ayer were

seP@r ated together. The tol uene | ayer shed several tinmes with water.
aqueous |l ayers (and the oil) were c i n€f and made basic with dMute

sodi um hydr oxi de and extracted with chloroform The chlorof ormlayer was

dri ed e (0sx06bie) 0¥ ostua.ﬂhat;le-[ancbhermwﬁnnra&hmdynbgetdﬁitmé iskd Bxbrhgla6)inZoemI esi due *
was of iggusd inptind Betéreaves adsied 7L 5arpé metb b in 890 Inbof theysarad shivags. Td rnyctt(rd,z % of
pr B yves alleved 10ﬁ§n@_1 dayg@d[ﬁ@qre(] to gigg)65 g (72%) of product at 205-208°C. : _ Q.«

30 Ag%l %m % %a%ﬁ %t'*egg\&o&'es[ﬁr'“os gsgg 19; H, 6.86; N, 7. 95 Fodnd

: C,69.63; H610 N625

55 Example 8 : ' .- B85
This example ||Iustrates the preparation of u,u—dtphenyl-o.—ﬂ methyl- 3—azet|dmy|)acetam|de hydrochlor-
ide, which is a starting material for the preparation of a compound in accordance with the presentinvention .-
as shown in Exampie 13. : :




Exanple 7 35 This exanple illustrates the preparation of l
[err]-diphenyl-a-[1 -(1 -phenyl ethyl)-3-azethidinyl]acetonitrile 35 -
met hobromi'de, which is the starting material for exanple 3B. [err] 45
?5 Ti) 570 g (0.2 nol e) of _ | GB2055818 B 7
err]-o = s 2 = :

6) in 200 M of |sobutyl rret hyI ketone
in,800 m of the ‘samesol vent. The mixturf 5@ was al lowed to stand 4 days
and filtered to give 659 (72% of pr oduc 205- 208C. - _ 50
Anal ysi.s: Calcul ated for [err]: X 6 08 H 6. 26 Found

C, 69. 63; H610N62555Exa _ ' "'5
55 Thi s* exanpl e i:l'lustrates the prepa at@ ,

added 17 5 g of rret hyl brom de

[;err]-di phenyl -[err] (1-nethyl-3-azetidin cetwani de hydr ochlor- ide, which
is a starting material for the preparati f a C@Krpound i n accordance vvrth
the present invention as shown in Exanple 13.

10

GB20558181d0 m| of concent?atid%ﬁl%i\atél-gld preheated to 60°C was added 21.7 g (0.082 mole) of |
10 To 6Qy,edipkshylGARG R BatetidinRlabdidtie (s8dxample BReALR o 4590 .querrraﬁr aVeperstliiest 21. 7
g (0. 08Zorroiceine sdlutima obthipérowns hedteits 10°¢ fbr 1BRbTY, lpoFediataie] dadeyhsiaatiE0R sédiunh €
(see exdwproeldef)ndaxtraateﬂmtlecfmofergl 1”(9chlaromtnarextraatVtaertrpwromrmoeméulrﬁeteﬁawr] .The
sol ut i16 rF°B‘t?f"é‘i‘?i’eadd sweeqreér'"tzoi v| 4ceqate1%9pneu pleoho|ip givetB-&erpf the free hysrje 16
basi ¢ W(P?{rec tal% {’] L I’?é/ {3? \plog Ff‘é"é%gé "f’ﬁ'"gggr?{grewrwmmdthe
chl orof of m 6xXtTact was dari’ed X oveyle 1 UPSEDRErY 4 concentrated and
t he resrdu%.gr@@@%%;@%f@.@@@gmlHgg@t\,a@@-| sopropyl al cohol to give 13.8
g of tspe free rbase 15 (609 : crelasi me7aNs8YELl-[err]. The base wastreated 20
wi th hydrogen chloride in |sobutyl nmet hyl ketone and the salt
recrystafxla'i"/z’ea from i SO ro’{)éi aI cohol., y| eI d| ng 9 of product nelting at

ra

tllustr h Q- ) i
%gz [er r:l;, ?sta ger% a% r%sltf: elggpa ion of @cor%o(g? sgréac‘st;&_rgcézy\ylﬁ‘l rée;%r:ventron wh?t{‘ls 8 84

20 ExdRple 9 This exanple illustrates the pr epar at i on of a, a- di phenyl - a- ?1
-i sopropyl -3-azetidinyl) acetam de, mh|0f % the starting material for the
preparation of t he conpounds in accordrn- |th the present invention mhlch

is 25 shown in Exanple 16. N o _ |
25 3030 _ EH-— C—CONy - Jerr] . 30
30 35 ' '

35 To 80 m of concentrat ed sul phurr C acreheat ed to [err] was added 25
g (0.86 nole) of. .aa-di phenyl - a- (1-i sopropy 3-azet i di nyl)acetonitrile (see
Exanplss 2) at a rate to naintain a terrperature ofm365 [err] The sol uti orss

was heated at 700C for 18 hour s and our ed on | ce. m xture was made
basic wit H°ﬁ‘0“5(5 %‘dp?‘ﬂﬁ’ﬁ 1 d@h?i i Exa ‘L? (Pﬁs'i“ : %‘;;.ﬁ 1 ext1act
with chl g{%ﬂ so.., ?,’w?’"f [Roineipe @ §§r 92§d firii’,’a“ﬂﬁ aéél q‘i
conce di #‘ec\é@ﬁg%w’é )% éx?r vﬁtﬂ@ﬁl lordr&tmct i t Qg0
yield 5<szd.gm(s£r e) m‘d carce.dueeu mrets.ung,vaet:ry&&ﬁzea REh ];thyrmﬁheyamor tSAGIEE. 7agt ed
for [ err ]s9%(af grod8Dmeltihg/at B1;184%C. 9. 08 45 Found
.C,77.89; H 7.88; N, 8.99 45 Exarrpl e
10 Analysrs Calculated for Con24N201 C,77.89; H,7.84; N, 9.08
Found - g +C,77.89; H,7.88; N,8.99 _ ' . ' 45
o Example 10 : ' '
T Following the same procedure as in Example 9 but employmg ao-diphenyl-a-(1-ethyl-3- azetldmyl)-
: acetonitrile instead of the 1-isopropyl! derivative yields o,a-diphenyl-a-(1-ethyl-3-azetidinyl)acetamide.
Ve 50 _ 50
~ Examp/e 17 . : B ' :

This example |Ilustrates the preparatlon of o,a-diphenyl-a-[1- (1 phenylethyl)-3-azetidinyllacetamide which
is a starting material for the preparations of compounds in accordance with the present invention.

(%)

o5
OF04



7
FW| ng the sanme procedureas in Exanple 9 bu
H-phenyl -a-(1-ethyl-3-azetidinyl)- acetonitrile instead of t he 1

-i sopr'opyl derivative yields a, a-di phenyl-a-(1
- eshyl - 3s@mzedsisds Byl ) acet am de. 50
50

Mt €ldadibhdn@lo-[i-NSphBRyRRAA) BlakidMyIf

t enpl oyi.ng

| NV e rof 6510°C. Tersbilition waSheated at 72GBCEEH1®RobEs. The acidic solution was poured into ice and
8 To ti@Bfterimagé basismite A% atuealss sediyphhydiagida sdhdiop srelfeddced withchi@sfolm. s added

wi t & c8lesofgrm AgractEs griqd@varaphygou glumsuiabah hemyen:atep by digtillation. The residue
5°G1A sgmplgwes t 0

g %) opmatgriahmptingay

8

—Be&ﬁﬂpFeﬁiFm—s—exﬂﬁap-Feﬁ—Hﬂ%F&&ee—ehe—eeeﬁah%ken—e#—————
aa- di pn,euayhroacdnlencéteaawhceéclm%e:eeﬂg%eé s@xud%ﬁgtﬁméggg {z%m & starting

ctérittiie R Exambld sﬁ,@gg{e (pr esent &

- ifz5d fromyisanrony] glher fogive g
rrgl nf{gﬁryﬁtaﬁ? %ﬁﬁ'é?°5f°ﬁ¥'8th8$ﬂ EOPYgfcpiol. vipling 81°t1\“i‘6‘ﬁ'“%§1??§eéf ed at 72-[err] for «

18 hwsu sis: CAEIAG G

L%l—ésﬂLé”c's‘?Bs\i\laﬁo7H@9'éé§d into ice and thereafter nmade ba5| c
Wt /o agalpeus sodi um hygdoexizde. psp,ith ion and extracted wth chl orof

The 5 chI orof orm extract was dried over. anhydrous sodi um sul phate an

g0 ‘

concefmmldttlé’d by distillation. The resi due . 5 was crystallized from
W"ett e?a"le Wéeaz@ %“IS Pyt egfpigyinpee-ighenyled-ti cyplpheny-3- -
up 'e‘%‘sc"}'fbﬁ"!’*?eﬂhﬁ‘r(bpyl al1gohol

152 V” S "8 Example & -Rhepyisthve
yi dP g% aze d'éyt e ‘? ‘;” pictyis aféao‘“ Shargrial f%ﬁﬁ%??

-Cal cul at ed for

C25H%§¢N%Qe13C 81 05; H 7 07 N, 7.56 10 : Found

C, 80. Brdis exantble illuStrategkble preparatior of 1- methyl 3- dlphenylmethvleneazetldme, a compound in

12 Foebdosianceyith the peaemeinpmbgedure as in.Exanple 1

a, a- di phenyl -a- ( 1- 150yc|ohexy|

1 but

10 Exanple

| ) acet am de, which is a starting

enpboyi ng[ err] di phenyl -a- (I -cycl ohexyl =8> azetidi hyl)acetonitrile (seee
Exanple 4) instead of the 1 phenyl et h @ rivative yields :

materi al for exanple 15. EH3—N 15 Exanple 13 This exanple
il bgstrates the preparation of | phenyl rret hyI eneazet i di neqga
conmpound i n accordance with the pr esent entlon

20 25

25 1 A To 150 m of met hanol was added 4

" ‘r‘ﬁi B T

20 m)le of SOdI um pellets,

e)g a“ é? ! é'r?
ﬂ%ﬂ %’ﬂggﬁ %ﬁ tnédst '3?“n9

%o@&om.ﬁad% %éﬁa Bnt ush fpod@ oltfion'wad Lied,n€, room
tewp%axownetrlaeésmgemtmtaa mdohyn JNBNSUTphOffic aGia @hd rBlixed foimsaburs. crﬁeéamtch Stirring

was OuRtuienaethadediasit with dodiumsydrdtide apdbxtrastenwithaslotno Shé chédrefdrm layevaasU O,

and

t h@5 rdsied, dmemcwcerataea'wam 1 00m of 6N sul hur| C aC| d and refl uxed5sfor
ﬂ ’ﬁf‘ﬂfgﬂ%ﬁea and
. SoSithe, vioibg €d. and

354a'he resi due was d| ssol ved in isopropanol and treated with naleic agid,
The salt was partitioned
xi de. The ethereal fraction

B T ks

and tAvelygalChicohaed foralsHy:Hi €876z B.d.28:,5.950 pr opanol -

bet ween i sépundpyl et her : 688747 g¢:&.58di um hydro

Ergif JI I tered and concentrated in vacua.
ollmzk

The residue was

t t
“i LI e e e

respectlvely

50 Example 16

dehy onddketidhd ple 14} and 1-cyclohexyl-3-diphenylmethyleneazetidine (Example 15)

This example illustrates the preparation of 1-isopropyl-3-diphenylmethyleneazetidine oxalate, a com-

pound in accordance with the present invention.
o AT
3\ <>:
CH3
60

a,a-diphenyl-a-(1-isopropyl-3-azetidinyl)acetamide (see Example 9). To th
65 dropwise 26.8 g (0.168 mole) of bromine over a period of 30 minutes, and

- (00,

stirred mixture was added
e resulting solution was brought

To 126 m! of methanol was added 18.1 g (0.336 mole)- df sodium methozge and 26 g (0.084 mole) of

a5

5
50 -« %
55
60
65



Exanpl e 14 and 15 45  Foll owi ng the sane procedure as in Exanple 13
enpl oyi ng the1l-ethyl derivative (see Exanple 10) or 45 the 1-cycl ohexyl
derivative (see Exanple 12) in place of the 1-nmethyl derivative, yields

1-et hyl - 3- di phenyl met hyl eneazeti di ne (Exanple 14) and 332055818'-.3 9
1- cycl ohexyl - 3-di phenyl net hyl eneazetidine (Exanple -15) ¢ i
Exanpl e 16
50 Thi s t@gfmr@ hpyrs qjlgltcelgglggltephTéle jn6N sulphuric acid and brought to reflux
1- rg ¢ { rc de b stcwnthsodlumhﬁzll_ roxide and
opr %7 qg}rr:rﬁgh ec Ioro ofm w%i dr %§§§i§?msas hat an%gmcelﬂgwa hk Fesidue
accor da SrR{)Iggi%Q m%&&’ ﬁ@{hhﬁm I Thedrdsulting crystals were recrystallzed three times
55 [erg ]rro thanol yield 3 g (10%), m.p. 204-205°C. 5

60 To 125 m of methanol was added 18 1 g (0.336 nole) of SOdI um net hoz de
and 26 g.nélghusﬂeaﬂcuranédec)rO@.HzaN 04: C,71.36; H,6.56; N396

{'err]-di phenyFeunérr] - (1-i sopr©fa5: 14683 M3%Mi nyl ) acet ani de (see Exanpl e 9)

To the stlrred mxture vvas added 65 dropwi se 26.8 g (0.168 nole) of bronjne

quer 4 ST Of. §. ARSNGB B GRL | 65, O
B 2 _0551-( (gvhgbe: o) der Qnit&t%ﬂﬁe i@ospréa Hystivélididstpme@ehyiat ed. The resi ‘due
was dis étﬂiw z&wkrialakhndt&(E%lptha db(wwgivnoeﬁzol) 8-giphanyimiethyledddzdidive s and
. extract alwetdsaarhﬂ@m oppdctievher. The acid | ayer was nmade basic wth sodium
hydroxsde and extracted wi th chlorof orm The chl oroformvvas dr| ed over 15
sodi um sﬁd? at-"e and corré%entrat ed. The allcacldbutgmrtﬂgd Q18 (4r0
?rﬁl;sc 5 oviw h%;_izi in J ctT %e é@(g&%%}?e%‘y glfea(s)g aﬁen I@@rd\&ﬁdéjmét%ﬂan{vhhﬁe

ti _
S Anal233| ﬁrar % Jiidal &d e s1t|Q{sf<{r3fafa]dm|ﬁtrZﬂor&&pr&‘l’erﬁblﬁﬁ)lldé\dnac&&kmum of 20
. C, 70. Yapsulds, Gabiss;or bhatbd Mblefs@orxisingdaeizrskdavaniertiy used in the pharmaceutical art. Suitable
10 Fol | owsleligg blepiepmiteluge ledesdiporiczesd mn'zmﬂ’m elq@aﬁyuend@m'wr’ FiliFiqasids, 1

1 d
- Ehegw GP?WFSIW?%‘E F’\/‘é”;ﬁ&y‘{’;nz Hérré?ilr 2 D benzn e) erally acceptaglehquu} (%d of
d © . t r % efr arch Eﬁgﬂgﬁ 25
I pher?;?l‘?ﬁ% %52 &n Béosnory base such as cocoa butter
| - (-a- met §yl ger,yay ny rret hyI eneazeti di ne oxal ate (Exanple 18),

respecti VRJ!\Mntaééﬁusly the composmons are formulated as dosage units, each unit being adapted to supply a
15 ‘Exanphixed d8e bfaktive wigredictth Jalpets caathdtablets caE@é{mﬂ"@O&@ i supgositeries agaramris of
oxal i cgoaefiptefelygd das u@yf a&co&dlmﬁF nt n. §§_age unit adapted for oral administration 30

- phenyl e? nvenignt tcP'a?"h léé%‘q :e%:ét“a’ tedfctrmtr c?rdlal

yl
mat er i al oy t?z@%us ita éi"ﬁ'ﬁ".h 4 il ||strfﬁ||'o cemeagetmmgra@;cc&%

Phar maceg,&| FdAposi t1 ons or ora adm ni stration are preferably solids
and cagy t eketpled6r chb@pdBitidhs wilkih thapeferreasangesdle trs adivliaveat ed 't abl et s cont ai rsng
carriers conveniently used in the pharmaceutical art. Suitable tableting
exci pi enfgmpfeéf ude | act ose, potato and nmi ze starches, talc, gelatin and
stearic and siligic acids, nmagnesium stearate, and poI yVi nyI pyrrolidone.
The papenteral adM*WfStration the carrier or excipient can be a sterile ap
parenterally acce;a];(,ag},tg liquid (e.g. 25pwahgule Or a parenterally accept abl e
oil (e.g. archis oil) contained in anpoul es. 25 In

conposi tions for 1rAettedgradint ni strati on tHO00Wrrier can conprise a
suppository base such as cocoa butter or a 9 ceride. Advantageously, th
-conpos#& i ons ar e %f'87'7§l at ed as dosage uﬂ4ﬁf°§ éach unit being adapted to

Squl y a 3. Magnesium stearate 4000mg

’3.* The procedure for making the capsule is to blend |ngred|ents 12 and 3, mill this blend and blend it again _
"‘ 50 - .and then fill this milled blend into #1 hard gelatin capsules. _ . . 60
. ) .



fi xgd~ndose of. active ingredients. Tablets, coated tablets, capsules,

anp s and suppositories are exanples 30 of preferred dosage unit forns
according to the invention. Each dosage unit adapted for oral

adeg ni stggtzloggms 330 nmay conveni ently contain 10 to 40 rrg of of the actipve

i Ngre - carg ,
admi ni stratl on may conveni entIy cont ain 1to 2 ng per cc of the actlve -
i ngreé‘f ¢2hher eas each dosage unit adapted for intramuscul ar o s

adm ni stratloprm conveni ently contain 5 to 10 ng per cc of the actlve
ingredient. 35 Exanples of conpositions within the preferred ranges gi ven

aregas fol | owWsngredients Forfasenphe 20 Capsules 40 5
40 I ngredients Per Capsul e 1. Active ingredient
10. 00 ny 45 1.Activeingredien® | act ose  10.0mg - 146.000 ny .

45 3. Magnesi Stearate 4.000 ng The procedure for nmaking
the capsul e ién%é "$%8hd i ngredients, 2%%9%nd 3, nill this blend and blend =
it ggaln 50 andeddagn fill this mIIedzolalnﬁnd into #1 hard geI atin capsqes. :
50 10 " 3B2055818 B

10 Exanpl e2| THalditedes 5 | rngnetdl ents - . Per
Tabl et, ngy 5 1. Active i’ ngredl ent

10.B ng 2. CorrMagngsiypstearate 1.3mg 20.0 ng 10 o 15
10 3. Kel acid - 20.0my '

10 4. i &gure for makmg thetablets isto blend mgre%gnt91 g'gar;'daand add sufflmentwatér Magne5| um
st ear leﬁonmse to the blend with cdrefdl $6Bing after each addition. Such additions of water and stiring - 15
Pr ofpe dehtitueUne! ti rid3€@E Ul sohsiiten gbé}gutﬁthemwhdnﬁb @etigiantilés. bl end i.ngredi ents

1, 2, 3 aheMetmasdsicbngasfedl iogirapnles hvaiagsingfitdhrougb theiosalating drévelaior.@sidg &mbdh car ef ul
Stirree nafter each addition. Such addltlons of - water and stirring 20

ul eth d {n gyen t )
Contl n e ﬁlgrgall'r;naes are then § ‘§ é noscll?atm anuYator, USl mmeslhtsgee%;)nverb& on tO
%sﬂ ranulesare nlu o-granul es by pagsing
remg d@r%ﬁdl a%tcbmgreeeamsaﬁmetam&b@e rresh screen. The wet
granul es are t hen dr| ed in an oven at [err]. The dried granules are then

passedxanipwedgh an oscill ating granulator, using a 10-nmesh screen. 25 The .
dry granules are then-lubricated with 0. 5% nmagnesi um st ear at e. '
25 ¥he | ubri c%‘f@&iﬁl‘%ﬁ’ﬁ‘f"@% are conpressed on a suitable tablet pr ess. 30

Exanpl e 22 30 "~ Intravenous 1M ecti on .

30 | ngredient s, Active ingredient 1Behg M. 1. Active ingredient

1.0 ng 35 2. pH 4.0 Buffer- solutlon qsto 1.0 m

35 35 2. pH 4.0 Buffer solution gs to " 1.0ml 35
Procedure

The procedure for making an intravenously injectable dose is to dissolve the active ingredient in the buffer
solution and then aseptically filter the solution. The sterile solution is now aseptically filled into sterile

40 ampoules, which are sealed under aseptic conditions. 40
Example 23
Intramuscular Injection _
' Ingredients Per mi
Lo ]
1. Active ingredient 5.0 mg -
50 2. Isotonic buffer gs to 1.0m! . . : _ . 80 e
solution 4.0 i

The procedure for making the intramuscularly injectable dose is to dissolve the active ingredient in the
buffer solution, and then aseptically filter the solution. The sterile solution is now aseptically filled into sterile ]
55 ampoules which are sealed under aseptic conditions. . 55



Procedure The procedure for making an intravenously injectable dose is to
di ssolve the active i'ngredient in the buffer solution and then asepticall 7
filter the solution. The sterile solution is now aseptically filled into
sterij,e 40 anpoul es, which are seal ed under aseptic conditi :

40 Ex’la{rml e ngl ntramuscular Injection 45 - g ¥oss 818 8

45 | ngredl ents Per mM 1. Active ingredient

5 08,y Gtpmple24 2. Isotonic buffer gs to ~1.0m

5 olution 4.0 Th i |chdure for making the intranuscularly injectable
dose is to di ssof"\’f’e {%’ﬁe active ingredient in the buffer solution, and then
aseptigal l'y fil tiggredidhs sol ution. The st pgishgp.sol ution is now aseptically 5
filled into sterile 55 anpoul es which are seal ed under aseptic conditions.

11

55 11 1. Active ingredient 10.0 mg
GB2 055818 B Exan'gl e 24 Suppositories 5 I ngredi ents
Per p lyethylene Glycol 1000 1350.0 mg 5 1. Active i ngr edi ent

0.0 15 2. Pol yef m%g@ %%%8%0."&000 st %gﬁ,g 0 my 10

10 3. Polyethyl ene The procedure for making
SUpPOSi t Ok pScddaretigt nrme.hg suppepiteihs &td s\eQingnaateras ? agatdyRthednd stiriuhiit ubifdrinl

uni f or mingredigneids eaw diskolived imthe/mdtergndsy el thamiktye stived witil uriflesr. and t he m xture
stirr&d ufieMoltenmespis mw &‘B"ed 'ﬂ‘hé‘iﬁmﬁ'%’efr'i“%%d ?@'eﬁd\l\'/‘epﬁlﬁtsEQPOF'FW@s @Mf)pom t ony
ol ds aﬁe It ﬁ?}hPéﬂ'ef t| sof sg ma ntm tl h

emved AU Ao e m}%'rua%"w the
active frB %nﬁlfu%ﬁB&rabM%H&br@f@raﬁlK/ng r%dﬂn‘ﬂ%r Righert her apy
is i ny@ldu difg oﬂcaureea@esmeEm&déﬁcﬁbf&ﬁdsabaitiaﬂaﬁd&hmbjce@.trSsuhausmag Fie fobat i vel yq

| ow bodymwmlghaqpeamommdmgw dasecorusushbroydef raoges Brperil th bgt @neo nilligebewer uaind
preferalﬁ' 5 50 or 100 m | 1.igrans or even higher, 20 dependi ng of course
upon th gatd W’P’I‘P&f %HH’ ‘Pﬂ%‘g Ff‘i“& 'F%’Fﬂ‘?’é%?f”te' é%"f"t“é'lfy Fi ve
to 50 rméf%mggﬁ ,ﬁ%?t e,e "s o UG 2 G Fanges
appeaf” tign ﬁg leGhbR3 @sar.o.ﬂ stw T lfafm 9;5

pr ef er akby fhagﬂﬁe tfnﬁ@meLQiegma.axd BosBEks ashiadd a8 Gdity dEsabdGWIE f oeartsa b@ﬁetérhﬁ'ned

i nvent i arcording thsagionimedizal prindidlesohdee theghetiona e pygica bt vetesiodrlave agent s as
stated above. It is only necessary that the active 25 ingredients

const #& H&M3n ef fecti ve amount, i_.e. such that a suitable effective dosade
wi 'l be opt é"Mg{?sQuene%zi .&9@&%5&%% 5&&9&&1&’&&9&@ orm enpl oyed. Cbvi ously,
several unit dosage %orms may m ni Stered at about the sanme tinme. The

es.will, of course, be
pl es under the direction g

exact individual dosages as well a iy
det erg ned according to standard negd cal
a physician or veterinarian.. 30 CLAl Mg

30 1. 3- Met hyl eneazeti di ne corrpountiﬁ/f:orl ng to the formula: 35

35 . VY

40 ' : 410
wherein R represents a lower-alkyl, cycloalkyl or phenyl-lower-alkyl group and the pharmaceutically
acceptable acid addition salts thereof.
2. 1-Methy!-3-diphenyl-methyleneazetidine or a pharmaceutically acceptable acid addition salt thereof.
3. 1-Ethyl-3-diphenyl-methyleneazetidine or a pharmaceutically acceptable acid addition salt thereof.
45 4. 1l-sopropyl-3-diphenylmethyleneazetidine or a pharmaceutically acceptable acid addition salt thereof. 45
5. 1-Isopropyl-3-diphenylmethyleneazetidine oxalate.
. 6. 1-Cyclohexyl-3-diphenylmethyleneazetidine or a pharmaceutically acceptable acid addition salt
thereof.
'i 7. 1-Phenylethyl-3-diphenylmethyleneazetidine or a pharmaceuticaily acceptable acid addition salt
l - 50 thereof. 50
h8. If(a—MethyIbenzyl)-3-diphenylmethyleneazetidine or a pharmaceutically acceptable acid addition salt
thereo
9. Apharmaceutical composition for the treatment of depression in humans comprising a pharmaceutic-
al carrier and an antidepressant quantity of a 3-methyleneazetidine compound corresponding to the
55 formula: . 55

R AD
e

60 R—N\t>t=1:_ | 60
r

wherein R represents a lower-alkyl, cycloalkyl or phenyl-lower-alky! group and the pharmaceutically
65 acceptable acid addition salts thereof. " 65

SA0



[err] 40 @
40 wherein R represents a | ower - al kylulMHwﬂHﬂuu(ﬂtl henyl -1 ower - al kyl C
group and-the pharmaceutical ly accept n salts thereof. 2. 1
- Met hyl - 3- di phenyl - met hyl eneazeti di ne or a phar maceut i cal | \p3Geepead! € g¢i d
addition salt thereof. 3. 1-Fthyl-3-diphenyl-nethylenecazetidine or-a———
phar maceutical |y acceptabl e aci d additi on sal t thereof. 45 4.

1-1 sopr(é’mmﬂ"aydl phenyl net hyl eneazeti di ne or a phar nmaceut i cal | y. accept abl e
actd addition sgl t otgg:g eof . 45 5. 1-1sopropyl - 3-di phenyl net hyl eneazeti di ne
oxal ate. 6. 1- Q/‘(’:‘Tp hex ﬁ 3-di phenyl met hyl eneazet i di ne or -a phar maceut ically

accept@bl e aci d | gggnkson salt thereof. PérSupp.: 5
1- Phenyl et hyl - | phenyl met hyl eneazeti dine or a phar maceut ically accept abl e
acid addition sall ActisQingradiergof . 8. 100mg -

1- (a- Met hyl benzyl é‘dYg di phenyl net hyI eneazgo idine or a phar maceuti cal | y
qccepa‘gbl e acid % efﬂyl?ﬂeg'&‘f"fm?%ereof f)har maceuti cal conposition fg
‘he trat ment of L ModlUMBNS CQBEREdhei N @ pharmaceutic- al carrier
gnd an anti depr esg‘gﬁeqh%ﬁﬁgﬁlpcot 0of a 3-net hylgneazetldl ne conpound:

correspo nﬂie'ﬂﬂ)cédﬂretf&%a'ﬁﬁg 5@66&5@3 is to melt ingredients 2 and 3 together and stir until uniform.
55 60 Ingredient 1is now dissolved in the molten mass and t egmlqct regfiresd et upforrapr esent s a

| over 18l ke maftgrotasalskgh pesr wewwoqltemo h'"g‘% Bhen nyPpsaories have 15
ggar mac @gﬂ'hﬁgnzsggm?’f ties O the actlve materlgsgff Ith%%re% ﬁw§entlgheJrg&Fectlve when minor

cts having a relatively low body weight, unit
CBZOSSSlo%frngI::\:;I::ﬁ nﬁﬁﬁéﬁ“% Mﬁ%ﬁbr@ﬁl{:ﬂﬁgsﬁmoo rzllllgramsyore{?g@nmbrent S
Per SypRyepending ofcourseupontheemergencyofthesltuatlonandthepartﬁulér.res@lcdelsm Fivego ¥0di ent 20
10.0 ny rgllthﬁsyﬂieblﬁbﬁﬁﬁmﬁeycrﬂﬂdoéi)&@lsual broadt@ﬁ@e@ampgar]_ca)ﬂto100m|II|gramsperun|t
10 3. Podgget hyl ene @ ycol 40 mgr rocedur yg
Supposi toP¢'U§°qasestsb° '?fe’P'H f‘i?ﬁ‘t‘&'“?‘ %I’“  Thegtiyqiged '""e" f,e
uni for m PecARP utean h tsa: ﬁ E\g@o ," @ m Xt Urg
stirréd Iﬂ?{f z ﬁ 3" u@l‘? sg\%%f’uﬂlt%ogh@&\*foﬂ% ebdﬂﬁlﬁlststépBIOSI tory
mol.ds ang, tim ﬁé\ex& ﬁldﬁid@@@&hééabé\ﬂéﬂ ab8all@ dosges W, éfdoursecish deteanina
r enoved zioE:&Erhé iaetanmrdiﬁecmadorwnﬂﬁpmderth&ldtrémugdfavmsylasmbﬂ%mquant ities of the
active materials of the present invention are effective when m nor therapy
is inwol G&MBr in cases of administration to subjects having a rel ativel
| ow body WEI uni t. dosages mlligrams or above and
pref erabl y 28" t@&"ﬁazetfﬁ’ﬁco'gqolu?%rcgrr?gg%r%lnégoéﬁgfﬁ{mdjﬁaer 20 dependi ng of course
upon t he errergency of the situat :))}?ﬂd t he ticular result desired. Five

to 50 3520 nilligrams appears optinmu ose, or usual broader rargges
appear to be 1 to 100 mlligrans . Daily dosages should
preferably range from10ng to 10'!) ngc ' / \ ingredi ents of the

i nvention may be conbined with ot hég \phar pgi cal |l y active agents as
stated above. It is only necessary "t hat the active 25 ingredients

constl *ouﬁﬁeréﬁh r%f)rfeg‘éﬁgsb\(@veaw Ricloalkyl 8r phemi-weRalty! gﬂm&%ha b blﬁrrﬁicﬁlﬁﬁﬁllyv e dos ag e
W || be abdptdbRaeld addftion salts thereof.
2. 1-Methyl-3-diphenyl-methyleneazetidine or a pharmaceutically acceptable acid addition salt thereof.
3. 1-Ethyl-3-diphenyl-methyleneazetidine or a pharmaceutically acceptable acid addition salt thereof.
45 4 1-Isopropyl-3- -diphenylmethyleneazetidine or a pharmaceutically acceptable acid addition saltthereof. 45
5. 1-Isopropyl-3-diphenylmethyleneazetidine oxalate.
6. 1-Cyclohexyl-3-diphenylmethyleneazetidine or a pharmaceutically acceptable acid addition salt

<

thereof.
") 7. 1-Phenylethyl-3- d|phenylmethyleneazetldme or a pharmaceutically acceptable acid addition salt
_ l,-" ! 50 thereof. 50
) 8. I-(a-Methylbenzyl)-3-diphenylmethyleneazetidine or a pharmaceutically acceptable acid addition salt
thereof.

9. A pharmaceutical composition for the treatment of depression in humans comprising a pharmaceutic-
al carrier and an antidepressant quantity of a 3-methyleneazetidine compound corresponding to the
55 formula: 55

60

ey m
> NO)

wherein R represents a lower-alkyl, cycloalkyl or phenyl-lower-alkyl group and the pharmaceutically
65 acceptable acid addition salts thereof. : 65



<

co tent with the do ed Cbvi ously, several unit dosage -
for may be admi ni ste Eﬂmhﬂtm&gj}l same tinme. The exact i ndividual
dosages as wel |l as dai of course, be determ ned according
tCJ§tanda§gogﬁth@I prlnC|pIes under the direction of a physician or 4
veterinarian

30 1. 3 Met hy Ieneazetldlne conpounds corres ondlng‘to the for mul a: 35
pharmaceuncal composition as claimed in claim 9 in which the 3-m ylened|phenylazet|d|ne :

H

com ound is 1-iso| |:3-diphen thylenea etid

p Apharm p ?%'sn rl?g?yé &ésﬁlmjhm‘\ﬁ\r r’i@rlehﬁ!enedg%glh/ h%L or

phenx%m _3gggggn@m,e gmg ar maceuti call cce acid addltlon _
sal §s tz emmfmaczut.céh corMiisiiyn as3raithe ieabjrh 9 iBhItY the BeRT®IehsliphenyRketidine 5
phar nraseetnd BatidopropgGalithayireetinddncazatidithebkatate.sal t t hereof . 3. 1
- Et hyl 133-Alphg ticateqrrppisiipras zigined iniairn substartialivag eregifitallnddsgribadeesgin abl e aci d
addi tw'wﬁefgra'rcﬁ pragjp 20. 21522, 28, or4. sopr opyl - 3- di phenyl et hyl eneazeti dine or a ___;_.,
pharnaceutlcally acceptable acid addition salt thereof 45 5, _i

1- I'sopr opyl hen zﬁfﬁﬁﬁﬁﬁﬂ++#+ﬁﬁ?ﬁﬁﬂjaw s
1- Oycl ohexyhﬁé’"@{jmﬁﬁ&”éﬁ?" TP IRt Bn Sroygen T Company Uied, o U I el |y accept abl e

acid addition salt thereof. 7. 1-Phenylethyl-3- dlphenylnethyleneazetldlne'
or a pharnaceutically acceptable acid addition-salt thereof.

50 8..1-(a-Methyl benzyl)-3-di phenyl net hyl erieazeti di ne or a pharnaceutically
acceptabl e acid addition salt thereof. 9. A pharmaceutical conposition for
the treatnent of depression in humans conprising a pharmaceutic- al carrier
and an antidepressant quantity of a 3- nethyleneazetldlne conpound

- corresponding to the 55 fornul a:

55 [err] 60 ' : o

60 wherein R represents a | ower- aIkyI cycloalkyl or phenyl -1 ower - al kyl
group and the pharmaceutically 65_acceptab|e_acid addi tion salts thereof.
65 12 - BB 2 055 818.B.

12 10. A pharmaceutical conposition as clained in claim9.in which the-

3- nmet hyl enedi phenyl azeti di ne- conpound is

1-i sopropyl - 3- di phenyl net hyl eneazeti di ne. 11. A pharnaceutlcal conposi tion
as claimed in claim9 in which the 3-nethyl enedi phenyl azeti di ne conpound i's
1- net hyl - 3- di phenyl net hyl eneazetidi ne. 5 12. A pharnaceutical conposition
as claimed in claim9 in which the 3-nethyl enedi phenyl azeti di ne conpound is
1-i sopropyl - 3-di phenyl net hyl eneazeti di ne oxal ate. 13. A pharnmaceuti cal
conposition as clained in claim9 substantially as specifically described
"herein with reference to Exanple 20,21,22,23, or 24. Printed for Her

Maj esty's Stationery Ofice, by Croydon Printing Conpany |imted Croydon,
Surrey, 1983. Published by The Patent O fice, 25 Sout hanpton Buli di ngs,
London, WC2A | AY, from which copies may be obtai ned.
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