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British Covgan{y & EBS/“ﬂﬁt!#‘me the | nvent ion, for whi e % \
patent may be gtanted ¢4 US%0 5130 15632 20h ?@hzqzﬁ:’sz-"ﬂo SadcRekady |
to be particul-g"ll y .descri bed® Y34 2 2?’(189 H ma&lé*ént FRGL g9
This invention relates to. 3|l 3355 SS \ v p £
properties. According to th T2EDOES”
derivative of the fornul a:-- ; nethylene( CH .
CH err]-) or vinylene (-CH= henyl radi cal

whi ch may optionally .be-"sub§ ,ﬁ 7 7?5 ts sel ected -
from hal ogen at ons,. al kyl a on atoms, and
aryl oxy radicals of -6 4y H3yC %g% Yt @g)ﬁ 2% I s 15

t hensel ves being optional |y, tuent S selected
from 15 hal ogen atons and 165@ 5¢ to 4 car on atons;. and.the

pharmaceutically- accetm:algbe;; s addi ti on saI ts thereof. It will be
observed .t hat .t he (72p 1pRkelols BERICARD JDSBIH McLOUGHLINGRE IAQLENONt &i NS an
asymretrc carbon atom th3aOHMeGWHDEDRM fornula 1. The racenic formof the
20 conpound of the formula | may therefore be resolved into 2

opti cal Ig‘- active 20 forms. It is (@) MORRQIINEQRRIVATIVESi s i nvention

o eE T yeact ?‘5er2ﬁa@¢,;"b§r§?naj“¢£€§m% &%ﬂ%&é%ﬁsﬁ&&%éﬂ%m fol of

t he conpounds' of t heddcRYEmME ifv@ntichs fof ihith ivieprayibht e dyedent infay [be igragted toras, lasd  Of
conmmon gener al knovvl el erethod by whichakis fovlee w@sned to ber paciéqwiarks deseribed ingnd by

opti cal I'y-actide i sOREFZIHNE %ﬁ%ﬁ?{)’%{g@ A({}sﬁwh%wlaﬁaés u%cﬂ&%ﬁsus%ycggé%prm -

thereof. It is also ,;,g BesiiNAers a Vi nylene it
may be in the cis or trmdimtmthamdemlbathwhm ppuysiedlaomrplﬁolmhdemptwoafahe '
substituent in the _pﬁ?é‘h‘}‘?"rl ng in X is defined according to the usual
nunbering system i-n whi ch'the car bon at om 30 which is directly 1inked
to Ais nunbered 1. - - K X—A z 30 & particular val ue

for the optlorf substituent |nX|saquor| w~ Cchl orine or 10
: H

wherein A stands for an ethylene (—CH,CH,—) or vaIene {(—CH=CH—) radical
and X stands for a phenyl radical which may optionally be substituted by one or
two substituents selected from halogen atoms, alkyl and alkoxy radicals of 1 to 6
- carbon atoms, and aryloxy radicals of 6 to 10 carbon atoms, the aryloxy radicals
15- - themselves being optionally substituted by one or two substituents selected from .15
halogen atoms and alkyl radicals of I to 4 carbon atoms; and the pharmaceutically-
acceptable acid-addition salts thereof.

- : 1t will be observed that the morpholine derivative of the invention contains an -

} S asymmetric carbon atom, that marked 2 in formula I. The racemic form of the
2 20 compound of the formula I may therefore be resolved into 2 optically-active 20
t SR forms. It is to be understood that this invention encompasses the racemic form of

the compound of the formula I and any optically-active enantiomeric form which = -
possesses the useful properties of the compounds of the invention, as hereafter
defined, it being a matter of common general knowledge how to resolve a
25 rgcemz;te into its optically-active i isomers and determine the biological properties - 2§
thereo :
It is also to be understood that whenAisa vinylene radical, it may be in the cis
or trans form, and that the position of the optional substituent in the phenyl ring in
X is defined according to the usual numbering system in Wthh the carbon atom
: <\' 30 . which is directly linked to A is numbered 1, : 30
; N . - A partlcular value for the optlonal subsmuent in X i |s a ﬂuorme, chlorme or o
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2 bromne atomor a nethyl, methoxy, ethoxy or phenoxy radical. A

parti cul i nyl ene radi-eal-. Particul ar
groups of conpounds of the invention are as follows:- Those wherein X ™~
carries a srngle optional substituent: 5 Those wherein A stands for a '
ethylené Or trans vinylene radical and X stands 5 for a phenyl radical m l
whi ch i s unsubstituted ar. wprch is substituted by a fluorine, chlorine oqﬁ
brom ne atonror;a met-hyl , methoxy. or phenoxyasgdical in the 2- or 4- 2
posi tion: Thosé&™ '

phenyl 10 < - radic T°Wﬁd B A ms! tuted by a.

_ i i Bl

phenoxy r agli cal in the PBarticuldk gl&&istol'@&nﬂdundﬂomhb Qhrevﬂuﬁ\taﬁﬂdeoﬂOWs-a- trans ,

vinyl ene radi cal and X Ehtandré\cfc?lr Xzarste wnglrc%llelml Sww'l'@hﬂti S ‘f‘i ubs,zr t ut ed

SRLEREE T o gxm errrzrgdub ooy

radi cal 'nw "or xy loP phdhBx @i@aﬂr 111@'2-61*4- n .

whi ch A st anies for apﬁslrlR)nVI nyl ene ra |caI an stands for an 15

unsubstituted: henyl a |wherein A stands for an ethylene radical and X stands for a phen 35? 10
enyl

15 mhose wher ot & sl S PR
radi cal which is sub rctautv hlisyunaurrmtu or! LI IsubsHitut 42 ﬂﬂ&ﬂlﬂeld}rbr&hmby a
fluorine atomin thea%npusmettmmr Iﬁaomredld:aéim tbo2rporitivd or biamhtbox éﬂnalrlrolrhear e

described in the Exa Prgsu?ﬁg} ﬁ A s‘““‘“t“ﬂ&@’ pingens radigale
those wherein ® st and& {7 ShERTINTRIRE: radh CalylaR dacicdant ﬁts?ﬂd§fofrqr h@nyr

phenyl radical whi chradscaumwbetsumsutm Bra Mhy:lhad:smsmbﬁm;{okmerdobw aaﬂnpimaoxy
radical in the 2- posﬂttomm the 4-positiemids é r.a trans 'O;&:’g r

stands for a phenyl g ggr,%mmﬁﬁ et ri’%, r:yt ed 0
by an et hoxy radical xida lradhl whid rst bdduted suBSt u -
above. These 25 plxmesk rarde mo hodp «rsmimnam-ek aeﬂds\fe' a)martsrvmylahlt_rctdmta '

later) at doses bel oWdl@ %hﬁéﬂﬁg%l g’@ ﬁ‘feg gi;ﬁqu g"'ig%?v abl e

aci d-addi tion gl t o Féd%%.l@
exanpl e, a hydrochl o obrom de osp a e or sul or a

citrate,.. acetate, rral eaAesumblc)p(lahatceuu@ﬂy-acceptable acﬁﬂaédlm hcvlf lhvendrehalmat i ve

of the invention mayd rsu hﬂr ora 'fﬁ[;f?ﬂ'@ P°' g{ﬁ%‘;‘i’# sthydrbeamidss for
the manuf &t ur gy of chR m’?r;@i.ﬁ héltid DAt GTOREIRVIRLSn mb e REATHRe POy HARESS, 30
I n whi ch X.and A havgndwigin mammgsfonﬂhemadrfahwerche:hhalaamelbgmdo:bmunds. for) -
repl aci ng- by hydrogen"ﬂm’é’ OG'BGF- M ahich Knangd éorﬁ‘ﬂ\tﬂjﬁtf gieagings: staigd naboye, - -

[er r] 35 charactensc

. [ R! o
35 in which- R[ err] s aﬁl) gﬁpkam Sybry h(;)/drogen the ra lTa R 1) & comp oun of t ¢ formula:

ptionally su strt oxycarbonyl
radi cal of up to 6 carbon: at.oms,..an-‘aroy, [err]s ryIaIkyI .
aryloxycarbony radi cal of up” to 11 ‘carbo= r.a c;ano ‘T adi cal by.any 35
met hod in actudl use-or descrrbed in-the chem IrteratUre 40 . '
(b) for those conpounds i‘n which ‘A is an ethyleSg tadical, reduction of a
40 conpound of .the fornul a: - [err] mnth hydroge in the presence of a

catalyst; (c) for thgs oun 12 Sutifl dnlél ne . aI é: .
inw al o substituted alkoxycarbonyl radical bf up to

dehydrati‘on. of a 45 6@9‘.&%33§pﬂ Qﬁ\ f mlﬁv aryloxycarbonyl radrcalgf up to 11 carbon

45 [err]. 3 atoms or a cyano radrcal by any method in actual use br 4ésribéd in the chemical

e
3.(d) f Or thosg Conpbw%? érnthml c%rn]lpﬁ\ur:dg ma \ralrhx?: r}?/ls(:}arrll(:"eﬂiiy ednlecra ical rr% l?cttlIOI? ro]f 2 fa 40

compound of the formula:—
x- CH==CH—[O]

_ i with hydrogen in the presence of a catalyst; o ' '
- (c) for those compounds in which A is a vmylene radlcal dehydrat:on of a
45 compound of the formula-- L sl S 45

e




conpound of the formula IV with hydrogen in the presence of a catalyst; (e)
cyclisation of a conpound of the fornula:-
X-A-CHOH. CH err].NH. CH err] CHerr}-Z M5

wherein Z stands for a displaceabl e hal ogen atom or suI phonyl oxy radi cal’,
in the 5'presence of a base; (f) reduction of a conmpound of the
forrrula~- [err] i 0) for those conpounds in which Ais an ethylene radi cal
re |l acenment of e 10 - . thioketal group by two hydrogen atons in a :
conmpound of the fornula:- : ' l1‘%2[7&“] by any 'net hod in actual
use or described rnt nem catr—tit-et aturc,hsa forthase _conpounds in
which Ajs a trans ,\q@% °“" pﬁnq ti$ am etiylehé) @adidafy rexetibn ef Rond
in a conp&und of the f @y m‘ﬁ&fﬁigf’m“ o thg?gp‘g he-pretsocmoia katalydy; cth is
a vinyl ene radical, dehydrohal ogenatl on Bind of the formula:-
[err] \Aheugd? Y i s a hal ogen aton’ﬁ—-dr-QBOH CH, NHC}(,p){,_f_zr a corrpouqd whi ch
is an opti Isy - act wi@eif Loy n of the 20 racem c- corrpound
of the fornila I bypmﬁfd%%tdgﬁz? n "é{?f“ Egalb eloses atgm oz sylphanylony radisalcinghe cal . 5
literature, or by use ( fe@womhfpnmmés:f(l&)fohﬁmﬂ-) i niwhich the -
internediate of the formula 11, :111, IV, V, VI, VII . VIl or IX i's |tseIf a
resol ved i soner; whereafter if a saIt -i-s< Leau 'oed, the product i's react ed

with an acid. 25 - In process (a) when|R[ érr] is&an al kanoyl ,

optional [y substituted al koxycarbonyl = = 25 a or aronxycarbonyI

radical it may, for exa;r;plg be an acetyl, eth xycar bonyl , benzoyl or
phenoxycar bo ég oret @Pmpelnysmndndli&%sbﬂe J{F ogen by
ydrol ysi s vvit g‘&f’ 1,8 s‘é"° hydrogenc atamhs én wico ﬁ’aﬁ%ﬁ% &Qé’eﬂ, 501 the

hydr obrom ¢ aci d or sodium or potassium hydroxide, in a dil uent or 10
sol vent "'such 30 - ~ as acetie acid, etfhanol or water or a mxture of any
two of these. Wien Rlerr] is .an - 30;@p]§_r@|§ bstltut ed al koxycar bonyl
radi cal, for exanple an al koxycar bonyl radi ca I'éast 3 carbon at ons

whi ch |s substituted on the [err] carbon atomo fljthe al kyl group by at

| east on® chl orine or brg‘gn ne atom for exanple When Rerr] is a
2,2,2-trichl oroeth 9 ntyin amxhloed or descriBRY ih e RBhR&ISH ydrogen
reactioms 35 - E’l’ E poy which\A isiankind vingleiR rﬁﬁ.ﬁ%ﬁé&ﬁ"gju
dilute acid, for. exarrpl & 9ol pend 132 cqmppuna bthie fprayuld— s 'a cyano radl cal ,
it my be ref)l aced by hydrogen by reacti on W|th corrpl ex rret al hydrlde

for exanple th| um aI um nium hydr| de nt or 4 )
1, 452, 701 . : % B erit Flch as d| ethyl et hgi 2
or tet rahydr of ur an. AI I the above reactl Hns ¢ e accel erated or canpl et

by the appllcatlon of heat for ~exanpl e by -heating to the b0|I|ng p0| nt of
the dil'uent or so- nnqsmwhlelnA[lsQNiﬂ enk
exanpl e the benzyI 81"831?“" ‘?ftt - rey:) agdg?éakubwag, g@nmb
hydr ogenol yS| S. The hydrorenol ys| s rray he'! carri ed out 5 by rreans of ... ..
hydrogen in the presence of - a palil adi um on- char oaI cat al yst;, - at-.ambi ent o
tenperature and atnospheric pressure X-n- H,-tf Ivent such as’
et hanol, and nmay be accelerated by addition of aC| c catal yst, for
exanpl e hydrochl oric.acid. 10 : Processeg (b) and (d) nay be carried
out by nmeans of . hydr ogen 4 n the 10 presence of a pall adi um on-char coal
catal yst at agnbi efthe ésr%tt"eip&tnalm,adrrmspherl Cc pressure in a diluent or '
sol vent' such as ethaff conbn I’blealb@cnwedtamdrnerfregohﬁp(,agp{he by 49
means of tal uene- pweswcpnl'wﬁh&r@&b of W g Bod in aptual 9*°mff“5°ﬁb¢d¢)i| ene,
the water formed Hgrmg tetvétlreefaoﬂnlo A IV, Vv @fﬁgﬁe ,9( ‘ﬂt?‘}bpcal 'y

itseff a re
or wth get fyl tri Bﬂ'@ﬁ o e’gl‘ﬁ! W¢Mﬁehe prodi& is reacted with an acid.

|s an alkanoyl, optionally substitut
. | a:cr)]);l()(;tl' agloxgg:gl;(;glr lt;adlcldl it (lindyl, for example.}l;e an acet;;j :t'll:ggf;:gg:y}
3 _ onyl radical respectively and
N ::i’fg{ggﬁg b gydgolysxs with an acid or a base, for };xamplt:n ;':/thbifydrrcor:.lzf:rd ﬁ
30 fydrob mlcdacn or sodium or potassium hydroxide, in a diluent or solvent st o}:‘
_4s acetic acid, ethanol or water or a mixture of any two of these. When lrll' fsugn 30

optionally substituted alkoxycarbonyl radical, fi
or exa
;?l?;l:aglrgi gt gt;a:t ?ez:b::eatg{ns whi)::h is substituted onTlﬁ!.eﬂ 2&&?&%?3? tnlu.‘zl
c
y 3\“2“12-21nchlforoethoxylcarbonyl rzg?c: lor_ bromine atom, for example when Rl s a
. In¢, for example by zinc in the presence of a dilute a ( '
-. | cid, f i
:tégmwll;en R!is a cyano radical, it may be replaced by hydroger? lbeﬁTcptlie acctllcl: 3
. p X metal hydnde, for example lithium alumlm Y uent ¢ '

_25



hexanet hyl phosphoric acid triam de as solvent. In process (e) Z may be, for
exanple, a chlorine or bromne atomor a radical of the fornula

osq er r | RerH—+A—wht-eh—er+1—stanrgs—Foer—a—hydroxy radical or for a |ower
alkyl or an aryl radical, for exanple the nethyl, ethyl, phenyl or p-tolyl

radi cal . The bPase 20 used in the reaction may be an alkali or alkalinee -
earth netal hydroxide, for 20 exanpl e sodi um potassiumor barium

hydr oxi de. The reaction may be carried out in a diluent or solvent, for. \
exanpl e wat er,4an al cohol, for exanpl e neti#snedt or et hanol, or an et her,

for exanpl e di€Thyl _aih Euch s Z.cﬂgam%wa‘f Stufth. @Rﬂeaﬂ»\é@r RhHIAmaATEe ' §
may be carvied out giccleftidei torhBREbRthY R iglof Beal,Jor example 6 ReAiag 6the UP t O

t he boiling point obmhl‘rwwhtluﬁemdlbuemsmlw mt for exanple a 25 tenperature

of between 40 5and 100 Y'fhcfPF‘o Bp3e d!f‘B%Jge'sW'; “é?l*db

metal hydride” for rlry gﬁ, ua 3’nﬁi}:§1,ygﬁll . 4

sol vent SU‘E s di ei i@ ﬁé’raﬁi‘e irﬂta’tﬁl Weﬁﬁreﬁ ueft Hresoiie hmcmy
accel er at ed or conpttbtr@di dog md!ebewcelerate abppilddl@mn obHan @thdlhscﬂalystf for exguaplpl e by

heat toth h d
ey et O ane ik SO e St R oSl (0

Raney nickel, in a dhiowhlhc Presshifd inendilusirCdr saB/e:ttG tiedecetidnok y | ene. Pr ocess
(h) may be carried ou Pfomg (ckm @m%quh for etth rg g%é %fum-psglphonlc -

t hi ophenol or, 4-chl 4;:1{" IR B snﬂ“ xleng he ‘;yoggl{l?lgu tiofs " 5 -

35 azobi:si soblft yr ong,

tﬁyxampﬁdmc mte 2 ol&&. ene or
xyl ene, or viith an acild pseress (€)sZ 2 b«)ﬁdﬂem;ﬂe acchldrmmra:rmhvmmcsmddmk
water, and may be aefdks @FTB‘EIE\@S R é'b bydd If%‘b ’d o é
exarrpl e heat '%g to Esljg GEi & ‘E?ﬁbg an % dro for
Process (i) nay be &ampleddion]p aibaﬂgnw. eea 16ﬁm@9(

di azabi cycl o[ 5. 4. Qin ble@@rvelvemtnfoa cxhnhnhewateoran gb'lobdnﬁor smlametdjanvéph | -

sul p_hOXI dc. V\here t& tahi dro ur.x r?frof g!l)rnegliewgl lﬁhb r’m} € al?rﬁgg rSHUCt

permit, .two ofs the @hgvanié a RN bm%ug SinDST (Ha' AREntSoH 38lye Rt T Slathple TAIUS

usi ng hydeogenatlontc ¢rature oClxnaledni 40nad. lp(mbesses (a) and ‘2’ or (a) and
1

(d) may be carried @ 15’ e({hmay bc%‘)‘f%eu é'mcagphammlav

b beostes. (a). () Hn e @“g@% e et gg':@émmo@&%aﬁ:

prepared, "as ﬂPSCrl c.JuBn & elampld/by 1RAG b%rlnng point of the diluent or 30 -
benzyl - 2- (t ol uene- oxyrret hyI rmrphol | ne and lithi um i odide to
gi ve 4- benzyl - 2-i odo ffgﬁq othfar 3&;%1558 JhehS ol Kt BHOFEHC th -

triphenyl 50 p’hsosm € (i qn&y ¥ "°3rr§5@ra>w d, itk  (WIGSHeKb! dukh Bpeny!
phosphoni um i35di de thxoﬁﬂer\@lahmhlomﬂﬁs gelnid hef aaeesd \of th catalyats @udho ag or m 35 :

the correspondi ng p#@ég?@"tg@'"mﬂé in N'E‘F F@Y%f@*;# b‘F%I&!’lxmle ?%09;" th
the appropriate Optﬁéé\ 3 Tﬁqb%efheﬁ %433 % ﬁa%l:%eatmg to the

4-benzyl,-2-([err] - wanu@rﬁﬂnhws fulefitUdrese]v eny vinyl) - hor - pholine as a :
m xt ure ' of ci40 and: tr afrecdss Girenag . beTénedest pwtchychasting emhlaf base.c%ssmgvle 35- - 40
separat ed by chr ong ﬁy{g% Hiighs- 4 Qfungdsr-$8nge i o AfilugRty OF A0IVERta SN 2hrdimethyl-

2

acid-addition 55 s Ohl@r@dhd dftrucRigddior afk s'id?dm?g DB Z¥d (hd Prddba geVifit,ithodped to

form ot her N-substi thuhwt.$t(&‘ﬂ$sc yrietpetforaied s:m‘ﬁhwousﬂgad‘husomxm hroacmaaolyl or

t Iy si#fstitut ocem sk (Phop(ay pydb i) cfar v oxy 45
or iatloﬂgxyyc;r bonlyl uq%r; °r:£§rfaﬁ'jdo'§s sﬁeﬁﬁéﬁzgﬁgﬁ%gﬁg 38 the

correspondi ng N cyam.z Qr(tdha:hé )i-@ulp yloxymethyl)mofphelisd a&rdtmmmmwtb@kveﬁor use -
in processes n@ R-ipdomettey lrmr m\medl"hlasommnde%thpn Ieagted nwithx wiphe

n-2-y I phosph d : 50 .
and 18, by r “0”" iﬂo‘é’nﬁf AR AR ) %@?ﬁ‘épgﬂgs" °ﬁl§‘s"‘ e -
oxyrmet hyl ) mor phol i rrﬁmyva#‘fr LU r6ALRRA1 1 Gt ok ckdibd

resul ting 4- benuqnlzalmyamo)rm\teh Immnmmm-nmmiﬁ%uamuaeqllphbnynmmmm aryl

Grignard r%ag nt. THLQ“F% d‘ h‘@ﬂ‘efs OIS, 3. if fesesayondi n
o cBhol whih s G5 R Ty SR T

65 5, starting matenals Thus reactlon with ah, Optiodily Subatitlited Gilkyl
mat eri al for use i nchigrotvemate gives tha cofrespbndiog arylaxy @‘tdﬂsﬂxma’bomﬂdmatwe or
_ reaction with cyanogen bromide gives the corresponding N-cyano derivative. :
.60 - The starting material for use in processes (¢) and (d) may be prepared, as 60

described in Example 17 and 18, by reaction of 4-benzyl-2-(toluene-p-sulphonyl-
oxymethyl)morpholine with sodium t:yamde followed by reaction of the resulting
4-benzyl-2-cyanomethylmorpholine with an aryl lithium or aryl Grignard reagent.

. The resulting ketone is then reduced to the corresponding alcohol which is -

65 o obtamed as a mlxture of dlastereoxsomers . , 65




may be prepared, as described in Exanple 13, by reaction of an

appropri at eI y substi tut ed phenyl pr opi onaI dehyde wth a mxture of

trimet hy d he- r esul-ting. epoxide is
t hen react ed Wi t h 2- 5 am noet hyI hydr ogen sul phate. Al ternatively,

t he startlng‘materlal for use in process (e) in which Ais a vinylene

radi cal - may be prepared, for exanple, by reaction of 7 '
Chlit - 3-en-2-one with 2-am noet hyl hydrogen sul phate foll owe \\y

1- br ono-'4- phen
by reduction o§ the ketonic group to the cogsrmpondi ng al coholic group. Th

T IS T R T
) anpvia) riate
benzyl amigne, foll O';:ﬂ)ﬁhtu a ynm;ﬁapfgn;mhsade whig a mtxduetof\mmhthglbkasnlaﬁ@n

chloride. The N- beni idc r@a@ét i Fgsuiti °r’t isghen seas sed
(o the' o - ror hers e AU R i abté;j ;g s
Subsequeﬂf’" ly/repl ac YBFSHIEAp ynbeaaszed-mane/wrt 1thid hate |
ammoni a. 15" _ follb"\hei lstradltcnmgofrtht ketomit grfoop tq}bewrms mgsai;:o 9cgml5p be -

obt ai ned, as gescri hedThers ‘?9"' ('% g“l‘ ‘?; ﬂ?ﬂ#ﬁd Bte |
o an be fo )
4- benzyl - 2- ph€nacyl %%QL ﬁre\ﬁtcquﬂct&{g\fiﬁ& %fc@x r @ THd Nibohe ﬁll@hloroa(::":teyl _ 10
correspondi ng 4- cyag@ivaVel thad obtein¥disGClicliséd 18 N-bBarylafborphdlin one with sodium
et hane- 1, 2- di't hi ol . mgthexid ambthg rbgupl srnun hl@sqqegmlytrcmgzedlbv hiydrieganely reactiomen

repl aced by h rogeW“'!j" liq o
ol b g ere T e st R e
by 20 direct hal ogé&yanbg eﬁrbr idt he giverthie sgrodf d)rﬁglg dfylalt@.'tibr\iﬁttﬁef W ﬁhrm hanl | n -
Wiich Ais an ethy I cql dne dithio rB:!sﬂ rot' el ihn\rew!tinerdltatoéetal is

psychot r opi ¢ ent s “cr (ﬁ% '65{ sg DO@ 'Q?‘ 3’ :&@ an 4
abnormal nental st aa.eect HalML@E ive of orhtala xélwm isafle
conpounds of the i netbyltneondidalspl a antl epressant and sedative

activity. By antide e'E‘S%ﬁ‘?t“Pa\Q'E’) o an ; agﬁ ?‘ ;{f%ﬁ“’&‘a |th #‘%Et Eﬁ% _
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described in;the fourth part of Exanple | using 2-ethoxybenzal dehyde in

pl ace of’ 4- nethoxy benzal dehyde as starting material. The product has mp.
156- 158['rr] C. qT,S recrystal l'isation from ethanol/ether. Exanple 5. ':Y{
The process degCribed in Exanple 4 i's repegj q Fsrng t he approprlate 4-

benzyl deri vat = 7 A€ F R

obt ai ned ,as t hei tar“ir h:;gé}%‘gﬁ%ghm 'tlenyl)-cls-vlggﬂm grﬁl leﬁr Q OXGH eé;;‘;ate
Recryst aI-I i sati on s e 1. us Qﬁ aldehyde in' E h
151-152 . ﬁ&ﬁw'as ﬁéﬁ A zl? { N 186—158°C. on

2-[[err]- (4 néthoxypdcwlh}atmnsfmmuy dammol I ne (1 4 g.) in ethanol (40 5
m .) and*saturated ethanolic hydrochl OI’IC Ci 0 5 mM.) is hydrogenated at
anbi ent terrperature anfhPbReay RscPB&d iPE 3%‘8 EJ %‘m yst
(0.5 15 g.) unbédzylnﬂcf;w wes Nig gﬁ@g’l ni%‘ierﬁ 5@11 i@gﬁ 5\%?2&2{:& -
filtered and the fi pbtainedas their h§drogempaxalateed- under reduced pressure:s The
residual oil is basified with 2N sodi um hydrOX| de sol ution and the product -

is obtained in the conventional manng with ethyl acetate.

The free base is converted to its naleate salt and Yecrystallised froma

m xture of nethanol and ethyl acetate. There is thus obt ai ned 20 ' :
2-[[err]-(4-met hoxyphenyl) et hyl ] nor phol i ne hydrogen nal eate; mp. ,
152-153[err]C. 20 Hxanple 7. fne process gescriped 1n EXanpr ¢ 6 is

repeated using the apprdpriat® 2-cls- wphytnor ghRkérpaifisatfonablyedtg| mat eri al.,
and the foll ow ng.conp-ounds_ape_;ah.xs._pmpaLed_usi_ng_Lhe_app.mpu.aJ e acid to
I solate the free base a9 i ts‘;_ﬁ%l't hnd ? 25 recrystallizafion from
met han?l /ethyl acetate:- ve 64-Tss methanol/eBer oy ] R .
Salt | | ' mp. (MC.u4-Q f 151-1_S£WO|r Ogﬁ&hﬁﬁi/‘éﬂheacetate 145- 146
2-a hydrogen xalate 1483- hyvdr pgen
mal earé _ - 158-159 2-Me hy drogerlr mal eate © 135-136 *
ft 2'r5t2| Qg.lmit '.er "al usedAI src}lu];(;grrl n} 9 [:i( hmderth(:ogyﬁ «@ egfgnylhmorgho?me (14g)in ethanol

! ! - and saturate anolic Cl 18 ro cnate
2- [ [ 1] - (4- chl or opBRBIRh) et ok %f, 313 NI I

starting matels al ngy ubd rmbnmmsdto use atedn etmmupw -d‘ﬂssddeédrelmedc isn "t hd§

fourth|part of ExanBYaPor Mgl in-

prace of ' oo DR POt S b °:':'.=:§':,:r?;:;a:;:z:d .

4-benzyl - 2-[ [ er r] - ( feceyslatiiseiineii ¥ ImixtGle Df methanol and/éthyl hédtaie [Thetel isvhusbidingien '

oxal ate, "'m p. 20081- 18Zk@rmfthpxmhpnw%hxlmmhdlaabwbﬁsehrmﬂhate. m.p. k$2tH3316} / et hyl20

acetate. Thi's product is reacted with phegyl gth orof ormate according to the .
el

process described in tige piotésh dERFibedih Ex¥mple pedied bdig tRE @pepriateBbmh i s
not purifi ed, | S sub;nglctoquotmr ahota mcwmndesnﬁ ithze (bliowing heonfponsds gparthusof -

Example 1 to gjve aT fepered “:{ g}ll:.‘fqz‘gg';gggo m"?P We)f"ﬁl bese, as-ita salt@pd Rler nra |

as the hydrog mal & recrystal lisation from

met hanol/?t_hyl .aget at e_/et her E@rrpl_g@_cwn_‘:o)

R sk | mpec)
: 4-Cl* N hydrogen maleate - 145-146
e R . S | w1 | “hydrogen oxalate . 148-149
| | 7 2pwo | nydrogen mateate . 158-159
2Me - hy-rd rogen maleate - 135-136

" % Starting m#terial used in fd_;m of hydrogen rnale_gtc}. R




The process described in Exanple 1 is repeated using 4-phenoxycarbonyl -
[[err]-(2-chl orophenyl)-trans-vinyl]norph oline as starting material and
there is thus 15 obt ai ned
2-1/[[err]-(2-chlorophenyl)-trans-vinyl ] norpholine hydrogen nal eate, mp.
15 145-146[err]C. on recrystallisation from nethano/ethyl acetate. The

4- phenoxycar bonyl -2-[[err]-(2-chl orophenyl)-trans-vi nyl ] norpholine used as
starting material may be prepared by repeating the process described |!.bhe
fourth part of Exanple | using 2-chlorobenzal dehyde as starting nateri ol

7

There is thusl®0 - obt ai ned ' 1,452,701 10
4-benzyl - 2- [ - (2- chl orRPRGRYL-did b RAFY-EVh RS PHURRE QRRAOYRaakLE, 2

mp. 175- 176[err] Cstaftin ﬁrﬁ&ﬂz‘}t}lﬂsl b Zdarbylré erpm ll:¥§‘;‘i-|tbfza(ﬁlﬁl'hé‘-fditrthThe .
correspondi ng 4- phesrbe ?«w Iusm%h th 0 deh eenst am?tsdalbyplaep B
(ne'process cpsort qeibichs Bt e G Spgelbdon’
further pugi f|Cat|ﬁﬂlhd cthyl acetate, \

25 The 'procéss descr i sl praduétXiangakied anthsphe elﬂbmtbrmsueragcdr&eg &phE @ cbatel y
substituted 4-c andeseequvatthqfétw feﬁx@m g w j g?iclg:enqspun ied, is
t b

4-cyano-2- [ [ g4 r] (¢ ﬁg‘iﬁﬁﬁ m&? %ﬁ'ﬂis It gve .(4. '1
fol |l ow ng corrpound&c ItéByDN &kcetdtéet propr aC| 6 Tsol at

the free base as its salt and after recr stalllsatlon from met hanoVet hyl

acetate: - [er r] Doubl h Bgr%gess qulgea in ;tdmxﬁaml l: #tfg usi h xycarbonyl-2- Sal t
mp. ([err]C) Tr afp(2-chlorophenyl)-trans-Vinyllmor olme aﬁytga 5%3 é-ere is thus ,
121-122 hem pgdr at ebtdinad-|-(2-chlorophenyl-¢ vmyl]morpholmeh}t rogfaNmaRateAtp. - 15
134-135* Trans . 145—1_L46:C I?ncnwystalhsau;n frhylcm@ I) ¢thyl aagtat 17 g 138-141
Tr ans o 4 € 4-phenoxyc E% ﬁ ny -lram-vmy mo ans
: stamn materia e pre by ocess described in t
4-F | F EPJ Fusing 2-c orobenz h matenal There 1st sODh
sesqui oxal at m obtamed 4-benzjtl41)[-ﬁ {2-2hl l’o@lﬂ&yl)—trans—vmyl]mor Nfie h drogen oxal d88,dr 0ge20
mal eat e «{%h $n rec;ystalhsatlong.f@[n methanoVettljl b¥ | eat e
. ’ COI‘I‘CSpO enoxycar 0 T taine: repe tm
1.33' 134 "Trans process ggs bed m e fifth ’ﬁ&r‘ﬂf é@hﬂlﬁgﬁh%ﬁgls used }[Jgggu]t_ 3[ 146
Gs . _ . 2pWification. hydr ogen l'eate © -
4-F 2§ hydrogen mal eat e éﬁgﬁﬁﬁﬁ * Recrystallised fronteth”k _
acet at e/ petrol eum et helie plocgss deflriBed @i Ekdmple 2 is Jrepdﬁa t%ﬂnﬁ thc appropriately - .
11 The sfarting rra!@ﬂtﬂaﬂe 4Fy )Pmt Henvabwes sentip g" pii -pyaned-(p-(4) by '
repeating the proc o ?ﬁ F t he
appr opr i at e’ al dehy ry&ilh&it PEC};?&: base as its sadfan
4- met hoxybenzal dehyde. The. follomnng conpounds ar hus obtalned as thei’r
hydrogen oxal ates after 5. recrystallj tCH=CH thanol/ethyl acetate -
5 [err] Double Bond Cbnflgura EE mp.
([err]C ) Cs 4-F. j-_-. 180- 281 (deconp ) Trans
4-F 177- 178 ( dgecerp—) Trans—— - —171.173 (deconp.)
Cs . Poutje Bond - Not characterised Trang = . 2-Br
Not characteri sétd Qonfgyation - |+ R3 g Salt  Not Ehar a8Pef°fded o
(b) by a proces§ EXEpplTTed [aS TG] T OV S O | 21122
4-benzy|-2-([erj] pheny - ci s-|vi nyl noraholﬁhé§ R34 5 ) - hiopﬁenof (0.89 .
g.) anq azobi si gobutyronitrille (0.01.g.) in dry toluene 10_n1.2 i s heated
at | © Trans 2-0Et - . hydrogen maleate ' 134-135%
! Trans 3-0Me hydrogen maleate T 138--141
| : . .
| Trans 4-C| hydrogen maleate . '146—1_47
' : Trans 4-F R hydrogen maleate - | 145—1'46 - o
e Trans | ° 20Ph | . sesquioxalate - | . 140-142
. Trans: | 2Mc | - bydrogenmaleate | - - 139-141
Trans - : -3 _i.hydrogen_ maleate - . 133-134
Trans _ 2Br ) hydrogen maleate 144146
| Cis =~ - “2-Br.. 1 'hYdrogen maleate _ © 130-131
, o | Cis 4.F = hyarogen maleate' B - 142-143

* Recrystallised from ethyl acetate/petroleum ether (b.'b'; 66—8’0°é.)



10 70[err]C for 8 hours. The mxture is cooled and diluted wth ether
(50 mM.) and the 10 organic solution is extracted wth 5% w v aqueous

sodi um hydroxi de solution (3x20 m.). The organic solution_ is dried and the
solvent 1s renoved under reduced pressure and there is thus obtained an oil
whi ch consists of 4-benzyl-2-([err]-phenyl- trans-vinyl)norpholine
contamnatéd with a small anount of the cis isoner. The 15 trans
conmpound i s pfr ed by conversion to its oxalate salt by conventi onal

means 15 and'$

ystal lisation fronrnethanolethyl
obt ai ned 4- bdhzyl -

acet ate.

corrpound in place of (ﬂ)—&g&aﬁeﬁ 1n£ [Brocedsadescribed in-the fop

repeating the pr ocxbsspmletswq

- Obt arefre F‘ggﬁgfgﬂ

conpounds ar

e

Qtf“%

There is thus
2- ([err]-phenyl -trans 1,432701 \ nor nhnl ine h\lrlr agen ox

mp. 171-173[err]C. (ﬂﬁ%&mig) matE¥ald ok itk {HAGe a&ﬁﬁdﬁﬁdd ﬂtuebé Hﬁﬁirbﬂ uted cis
?n Elnmu!e andns

qzﬂAefr

[

base as Pts. [err]C)

Recryst al I’TJsatr on solvent 2-CEt : (HHQQER ate 182 184

met hanol /-et hyl acetat:e_h_em,hydrate. S (gecpnp. ) 3-Ove -

hydr ochl ori de - 191-192 hanol/et acetate 4-0

hydr ogen eoxal at e 190-191 met hanol /ethespn 12 . e

1,452,701 - ' ' - 12 or (c) by a process

exerrplrfred as foIIovvs A _soratromnor,

4-benzyl -2-([err] -pheny! - pbusbie/Bond! ) rpholrne (LO 75 g.) in dry

di met hyl f ormani de (50 { .Gonfigurstionr r efd ank a "30% 'w w mipn€CAl oi | [di spersion:

of sodium hydride (0.8 ' f-e—ts—stonty—ireatied to-

110[err]C. .in an 5 at sphere o} nrt ogen {and t re i's -

mai ntai ned at 110[err] ¢. fgi‘rD hour s 5 he m|xt ur eﬂrﬁs1t CCQ)P%B@; nd.di | ut ed

with water and the- progluct r,snso_bt ai npd biyrextrgcti onmm-178 (&dchiyp.) facet at e.

There is thus obtainedjan oil which fonsists of| 4- o

benzyl - 2-[[err] - phenyl t r anEes nyl | npr ph(')‘l i ne dont ani’vat’dddssPr b smal |

amount of 4- bcnzyl - [err% sphenyl et h d.!grcne) r pholdiRarackbtisegof | i's

di ssol véd in t ol uene (l chr omgt ogr aphed on magngsi um -

silicate (50 g.). Elutijon V\Trtqh t ol uehe (230 m’T%D 1ONgicumacterdived ' .‘

4-benzyi* 2-[[err]-phenyl et hyl i'denel npr phol i ne which is discarded} Furt her

elution with toluene cnt ai i/n“'i*Fg 5% v|[v erflyl a\é‘gt at eNgjicharacterined o
Further

4-benzyl -2-[err] phenylethytrdemetrorphorTne WhlciT 15 ar scar dea.
elution with tol UERQbFRNA l-d%bdigxéw{ﬁﬁ(/c& aEldys-acet ate gives the :
4- benzyl - 2- [ [ er r] - phenydlutionasrss-binayl2Hp-phdnyl- cn-vmmmqnbmilmﬂwm):thnqpiacrwted
wi t hout further pL(ﬁiS‘P rsdami @PPblS“Obmyl'Of""ﬂc

appropriate ’soubstr E (ﬁ h$ ,JgTﬂer mrivﬁhcég/lmg%:r%:luﬁzgﬂgiryﬁﬁi

phenyl - cis-vinyl| 10180l morgh. Jaauar RAfeSard@Resol ads fe e rydibe
t here are obt ai.nedpressure and there is thus obtained an oil which consists of 4-benzyl-2-(- phenﬁ-
|-

4-benzyl - 2 [ er ] -rpeneripiing cpipaied AT S ng e
2- (e 11- (2 Prerod I o E S AL ilmqgé%tibnﬁq%’im SR

further 20 purpiphesi- tr&ﬂ-vmyl)morpholme hydrogen oxalate, m.p. l7|—l73°C (decom

20 These 4- benzyl piingthey etetﬂ@wtweé@rswmmv
th
Bpa s ,.e%‘rs@

descri bed inyf &%@1‘?
obt ai ned- are used Wit fréibds ras:atsaun-

described in Exanple 2.is repeat ed usi ng 4 cyano 2-([err]-
phenyl et hyl ) nor phol i ne as starting t ce of . '
4-cyano-2-[[err]-(4-nmethoxy- phenyl )&= -vin "yior phol ine and using.
oxalic acid to isolate the free base as its salt)
2-([err] ﬁhenyl et hyl ) mor phol i ne hydr ogen oxal at ec
crystal lisation feom-pethapnollethyl—aceiat

aIz Out. .5

The process
25 .

p. 151-152[err]C. after

Tha

4- cyano-2=([err]|- phenyl et hyl ) nor phol ine us¢d as startiln al |
30 obtained as flol | .ow8: - Alsol uti oot '_"’p'i €5 Eec'ys“ﬁ{‘”“m et
4-benzyl - 2-'([ errf[-phenyTl-c(s- Vi nyl ) nor phol [ ne hydr ogery oxal at € hem nyar at e
(0.5 g.) in absql ute-oBthanpl ny&Ogemioxjlates hydr agerissed [ahetinbll/ eifl acetate '
. . ' hem_i_hydr_ate o (decomp.) . : _
3-0Me _ hy_dmchl:_vride'j' 3 191-192 methanol/ethyl acetate
a-Ct hydrogen oxalaté 190-191 | methanol/ether |

d there is thus obtained

SN

0

ﬁ?ﬁ;‘&;rv ﬁﬁgﬁi %



tenperature and pressure over a platinum catal yst obtained by

pr e- hydr ogenati on 35 of platinumoxide (0.1 g.) until one equival ent
(32 m.) of hydrogen is absorbed. 35 The mixture is filtered and the

sol vent “TS Tenoved Trom t he filtrate. The residue is crystallised from
net hanoVet hyl- acetate and there is thus obtained 4-benzyl-2-([err]-

phenyl et hyl ) mor phol i ne hydr ogen oxal ate, mp. 168-169[err]C. This conpound
is then reacted with cyanogen bronide ‘using the process 40 descri €}
in the second_part of Exanpl.e 2. There i S élobtalned 4- cyano- 2- ([er ]12
40 phenyl et hyk) I~

Exanple 11 To a sobuc byl a(pi'ocess exemplified as follows:—

4-(2,2,2-trichloro ~‘/" B is "‘ dry
vi ny']m)rphol i ne (iﬁgﬁ% df‘db @Q}% diéd %’gﬁ%%ﬁ sl @lyéﬁ&é&%@“ Sohst (0.4
g.). The 45 5. rdéfrﬁti‘d fi @6l At tanfitraive i< maipamad ur EIOf@rfbrlZZhdiwrs 5.
t hen basi i d vmthT‘%d\lmlxm‘l‘é is golledha dn_lrlazsricqéh S\3tentand h«an %ﬁgs pbtemed:bw S oy

ra .
extract ed corrgl b \’5‘1;;. he ‘i"%&?em " ﬁgrphm%ﬁ}’ﬁ“ mh ,Eﬁ',f??énead from

Ein ltSluérfe
its mal eate 19alt amd dhami X eedm lrrcmnmrmt]:dna hh;/)ﬁlixlt‘lda vatheblaem(zwm)gl veld
- € wWhic l €
r2n L er12f]8_ g-igphenox me to u%‘ne{pzmmung Mvm%l a?etate glvess?,ﬂedg@‘géi éat €,
p. [err] cnyley éhd clmo holme hich _is Zlnscar ed. Further elution with e

4-(2,2,2-trichl oro hyB debtafer b aeiyP We}nyl@daﬁﬁﬂhyﬁ]yl ] nor -
phol i ne usedsas - st motphnijn ermlneh lsalsedrm hdyefluﬁteapwd"tta re eat i n%@t he roces#$s

described in the |astB ajj'tg'if" tes stitpte mccs;ﬁ) hecdr V?t i
4-benzyl -2-[[err]- gl bl EW - -rﬁ’étﬁil&ieﬂﬁ f&mfvﬁl @lﬁlbtrﬁ foli d 4-benzyl-
2,2, 2-trichl or oet hpyyEahbmx ﬂ)—:rans—vu@hhﬁfphdmel whiph @aee ugld without further

4- benzyI 2- [30er r ] - purifigatidng A cis- Vi oli-ne and 55 phenyl |
chl orof ormat e resp Lmﬁg ”E%Y%D Flgﬁuﬁ’gx ?;g al;‘, Wiy thﬂmgﬁgﬁs not
e esc

,.EU

purified further. i eSS 'S repeated
using an eqU|vaIent anDunt of 60

NP i%pﬁéﬁpfi %gﬁ éﬁiﬁl“ ta@%ﬁﬁpf Qg iy tomuaie | 8

place of 2-[[e htﬁizﬁr\d\Uslﬂy xklic atid phRblateeh Hakeedsét sI s

t hus obt at ned 2 [[mitrapdgm&lb mtp A-(p- linghydrogen gxalate, m.p. . |

1, 452, 701 152°C. after crystallisa |on rom I/ i p. :
n0-2§;a(£|phcny%elhglr%mo%1 Ihanl:)s $ gcett&ﬁ ﬁ'ﬂaéxrgb : 30

141-142[ err]® on BGIQM& Follbw ate

13. A mixture of 1 2-8 grizipleR- ﬂ:dac ylcuﬂ-&n ) orahnimz la(mqwetowtte o
hydr ogen 5 7(0 g absp) 1“ t Yd dro AL

hydr oxi de "sohgt i on “” pr °" ' "gﬁ.ﬂ?}: a “%ﬁg yesn;ﬁ% re ijs
2 hours. The 2-(2- d: ubly asmeme e Thé tels

fornmed as inter nedlcarmelllsqd fmm mle holfethall dvatate @dgg sd %qbﬁl@ﬂﬁcbewl-iﬂ I ows: -
&1k liglt

A further portion. B\“‘" Hy 'H‘P Y 'é’%'lgqéft ﬁ d.and
the 10 . goxtur gcg‘:a&%ﬁh rt q ot cf u@egr}}m% g@&?%g.ﬁth erqo
(100 mM.) is added pm‘i'dlcthll[)mbi‘phollme)(\?hiﬂ'ew iusedewithomt fuzdiempurificatidwy| acetate -
(3x50 m .). The conbined ethyl acetate traFtﬁ are thensel ves extracted

wi th hydrochloric aci q’oﬁ%lﬁﬁdu%‘?&(?%- Eﬁ i ca;m,qyls Bs- grﬂ,@mxg&%g#mgg.on i's

di scarded. The aci ¢in |1.ﬁa;.§,ﬁ@m, 0.34 £) M hasadded ginvvdudn ).Skhdi um
hydr oxi de soM§it i onm: e ibagired stoamblcmncmscretxter &ctlédwmst aSlﬁCd W

acetate (3x50 ni.)s V@‘OE &Ireéaﬁcéedé‘y ﬁ lgaaeeta
15 solvent is remyt Khy ﬁdésﬁr&ﬁsm&o T Rflchfe SAIEAA rb rb&ys@ﬂl’b\é@fr& d to
its oxalate salt . nblﬁetlcyn ysd t | ®edgivier QApBpieaoKyphatyl)yis- vmﬂmanpholtn@ gi ve

R e o i

follows:- A sol ut Qscﬂ |ﬁ|tm Qlﬂilsﬂ‘@ek](ﬁddldﬂa urﬁﬁo ent _
di met hyl sul'phom de(%ﬁﬂcmyghenﬂ)-sitwnwﬁ EF hobiGe 60{der2 z:mqh,lpr 1‘ melre of
ni t rogen loride in place of 4-benzyl-2- [5-(4-methoxyphen l)-c:s-vmy morp oline

phenyl chloroformate respectxvely The product is obtained as an oil whxch is not

punfucd further.

' Example 12,
' The process describéd in Example 6 is repeated usin nequwalen; amountof
60 . 2-[p-(4-fluorophenyl)-cis-vinyllmorpholine or 2-[3(4- uorophenyl)-tfrans-vinyl]- - 60
' morpholine as starting material in place of 2-[ -(4-methoxyphenrl)-as-wn 1]
_ morpholme and there 1s thus obtamed 2-{/5-(4- uorophenyl)-ethy ]morpho ine




and an 80% w w m neral oil dispersion of sodiumhydride (0.36 g.) is added.
Stirring and heating are continued until the solution is clear and no nore

hydrogen_is 25 evolved A solution of 3-phenyl propional dehyde (1.34
g.) in dry di net hyl 25 sul phoxide (10 m.) is added and the m xture

is stirred at: 50-60[err]C. in an atnosphere of nitrogen for 3 hours. The
m xture i-s cooled and diluted with water (200 ni.), and the product is

obt ai ned by exttlon with ethyl acetate (3x80 ml. ). Renoval of the

solvent fromt ﬁorrbl ned extracts: g| ves JMgzﬂﬁoxy - phenyl - 30 but ar)y

as an oi . whi chis—pot—fFuri-her—puttied-

Exanpl e 14. A sol ut hyshogsh @ale{tgr mip. dhleniA2een9n yeepeisHisttonelrem dﬁ’éh"("lf%h’flrg )

in dry tetrahydro- Pefdf (4 ml.) is added to a stirred suspen5|on of _
| i thium afum ni um hydride (200 ng.) | n drsxaablaem 20 m .) at such a rate .
that the mxture refl uAealx of] ly2-epii lbutane(l Eﬁ .
mxture is. stli"red a4 %@qnf h"&f’ b )?r our. °’§2§j}, -

there are sSetcessi V€L '5@3&” &53 med aintéfin decwodeo u:tuttsn TS
(2N, 0.2'nm.) and Waa:&ed(zﬂs stlrrln i s continued for, 15 mi nu

is the
The m xture |sgf| I ter’g‘c}rrgeltghlt#f 'é'ofl ["eg'ﬁag '6f°&t( aterﬁl%il) &\E gﬁ&
pressure to gilbe 2- (Hpse urﬁaF ﬂ;ted%f qsn@reo% ne
converted to its hydsp@an lﬁbs& c,ted4\ﬁth hydrocmoﬁc adid Geli2at] @Ny, 350 nalr)
recrystallisation flammtlme @.. The acidic extracts are cgm

o (1o neny oty TR AR i T o
obt ai ned as fdPl owssohf' t guég ﬂ @a& t&ils Ralateand
benzyl am ne (10 nl . kali Whﬁhh{ 6:9 alasad fi‘wﬁhedaﬂxﬂ/eMD aetatc] © glfl@?-(ﬁkﬂlehﬂeﬂhsl)- '
Excess benzyl ani ne insrpholine bylirbge n%alate,mpdllﬁlgﬁll i on under g %3 dgs |
pressure (20 %1) (Eaii?ﬂ"hf derseprphenylausens, ys¢ 35“‘"‘*%“‘“’“ 4By EPAUATC Bi 1 i sp0
converted to iTs hyd? nsow&ﬂ,lnat& $%Eth%k6§ﬁlﬂh%nﬁwsioaidel 264 f g9min dry

met hanoVet hyl acet atdgmethylsufphdégidé ¢S0al2 yd stirded @t 80-pi0e OEI os@hqyb ohyngrpgge

: eﬁ&cc

oxal ate, mp, 196[ emnd & 80Vw/v nUdlwdtdlS S'e@ nd no mo ?%l%e by |
40I a&?ygdlh.@: 35

! ing are in
convent i onal ans 3R V%'}g il ﬂ# R %ﬂ o‘?:_aﬁ
de) (18141 is adde rﬂ!@

met hyl ene® chI i de (g
The mixture is sti rraaﬁlosalmie obitregkntfor :{)l(aursaﬂ'ue mumo'le uﬁtqoehd délhlt@r
chloride £1.64 g.) %podmﬁ{g(% hfypr@ﬁ t isyab cotm )_!richfr? éi%t w%lgujé @’;‘

during 157minujes. §“ﬂ1§ch ﬂ,(ﬂ' erathre for
hours, then |t I S was ed w t h hydrochl OI’IC aC|d sol ution (2N 2x20n1 ) and.

55 water (20 m.) and drled and t (ﬁ nuéq? j4.is r e reduced
thyl h ne-S-onc in dry etrahydro-

pr ess““? There 55 I S 108 ‘e‘gi%;reﬂ )smorp ;:c;n of lithium alummxum hydride (200

| - N-chl or oacet yl ben thuhuﬁhmmm&ﬂuidsrgtxhtyr After

purified. Thi s3sprodudinples dﬂ!ﬂB&ﬂJ thednmure mtlhachvidr Meﬁfor ha -thc'g Isﬂ?éﬁh of 35
i

sodi um et hoxi de, prae arcsgiame sy GY

0 addea ool Sy ﬂ‘f@a R Sy

The m xture is cool egéh Holik oeziseﬁl oil a)them‘nwértqaabd!s hsdrem amtedltunder

reduced pressu4e. Theprbwl—d@ 9nd m"v%% ny frona '&%Yii dx [ﬂ 40
§ WRrphafarre (W aripg, rrc aC| d

the solution is wash C YLy
solution (2N, 20 - ‘Bebg""% % % anmea(sedgmanmaen@,amnmu)oml):s 14

1,452,701 - - stirred and hcated at 4 C for 3_410‘"#6 bena:d 'af @lﬁ%gﬁqr?h

dried and the %ol verdistiflatinn, wader g 8 %gu@& & lgté,mg'f,r?sé“

) h tallised f
4- benzyl - 2- ([err] - priéiﬁ{! P} ) Hakadiols ,g @ en 4-phengibuth hf%io%ésfidrégé?.
purified. A soluti Ol’bxﬁlﬁuct M. 18€2oound n dry tetrahydrofuran

Tt B2 B) 1o ?,z‘wgﬁdé?% s

sodium (0. % g.) asdgfg n %ﬂéhlbﬂ%&cd@lx:'hldh&e usmsgy ihrce nfetirylA® cmonue a9.ml.) is

Ammoni um chl ori de ( 1adgec dnopwaddbgdlgdﬁdumh ;uae sgtnraeq.t; ien tc l? te.
The re5|due-|s artlfPfe "\A\!%lré ‘5’ % %\' J
an ed o ce
m.) and the: oth Ui FOHE | -N.chicr 6id ety e pheAfbitdn-2-0l whithis (o€
solvent is rem)ved Lmdﬁé’r ;fue.deu:ed pressure. The re5| due is crystallised 10
This product is dissolved in methanol (50 ml.) and a solution of sodium
methoxide, prepared from sodium metal (0.33 g.) and methanol (10 ml.), is added. |
60  The mixture is stirred and refluxed for 18 hours. The mixture is cooled and filtered 60
' "and the filtrate is evaporated under reduced pressure. The residue is dissolved in
ethyl acetate (50 ml.) and the solution is washed successively with water (20 mL), -

hydrochloric acid solution (2N 20 ml. ). water (20 ml.) and saturated. brme (20 ml. )



fromdiethyl ether to give 2-([err]-phenyl ethyl)norpholin-5-one, mp.
100-102[err] C. Exanple 15. A solution of

2-([err]-phenyl -cis-vinyl)norpholine (0.189 g.), thiophenol (0.1 g.) and
azobi si sobutyromtrite (U.03 g.) tn dry toluene (30 ml.) is stirred and
heated at 1S 10[err]C. for 18 hours. The mxture is cool ed and
diluted wi-th ether (50 ml.) and the 15 organic solution is washed
successively with sodi um hydroxide solution (2N, 3x20 m .) and water (
m.) and dried and the organic solvent i slr‘%\{ed under reduced pressur 14
There is thustAbtained 2-{f-er}—pheny—+ahs vr fry .q..u. phot-e wnL

converted to its hytheogbyl mta@ap@ut is dried Emp
crystal l'i sation fr “r‘rE:{ Haﬁtyfé‘flﬁyfyﬁyépgpélghyl}mor <ile \5‘1’1 il n%{
S

20 The san® productP A& i esmgou 2 E) lsame&hmtdrmgn (rlﬂtmil’)nsedd %
pn

&

repeating the 5abovedrp||s\maeanﬁmgsn0ngfmmes:m @ﬁbtﬂ:ﬂ mm gg)l g%‘ogﬁ ‘f of 3

t hi ophenol * and heat dmrgorfip £302m lﬁ ; - of
2 [[err] -(ﬁmﬁ hoxy;p ﬁ:‘ '°§ %)" °““"" it efdb:-iwee:% ther (0
t hi ophenol- (0.3 g bt O r)Qﬁdllrelduql@ 81 er)rs serpad. atn Ide‘he (3, ..
m.) is stirrgd anohdaaaeedvem is7 @n®@¢dcundeCredu ? g C S 10
obt ai ned as descri b'é?f“ldrF“EkaWﬁT@E? %W‘FH’Q‘F‘ 1"§°’?*rﬁl§' ooﬂf r?ed R
2-[[err]-(4-nethoxyphenyl)-trans-vinyl J- gyhpeab. ne hydrogen mal eate, mp.
153-154C. on recryst alA isgiafidnOst Z-(phe r@@as—vmyl) e)l(OtBB Ithmtluﬂﬁ)lg)

30 Exanpl e 17.. A sodndtazehisiwbutgrongniz (9.0Dg.bin g‘? t nﬁﬁ‘l
(0.95 g.) in 1t hanol!0 qg°fn\8 “%En'ﬁ‘&i;é;uccessw}? ‘Fd ;cj

at anbi ent terrperatg tugieml:;rldeoa
catalyst (0.1 g:) 3rduced :ufsmel m:msr ehu @mnz-(/sprabﬂamue ny ine ur e
is heated to refl uxwhrf:hlnsreqoedcrleQStOth# 8&'? at‘%?ﬁé%éblbsmepdrﬂ%“ ‘fh*’é“

filtrate is e¥apor at¥ l@‘lg%'rcﬁf’r %%B@‘ ¥t %d FTORE teC SinfiUfartifig GHasevial wed i n

wat er, basified WI %) sdﬁl bmmrmmdnmqmsacmeda platdh oft her
(3x10 m.). The co mdmehhdahemnnfcacﬁmuae washed with brine, dried over

magnesi um sul phate and then evapor at ed i g The free base 40 ‘IS
converted %o b S oxal aje 5tibn a&d il‘ﬁ-?i M@ih@i{fﬁl -cfvaﬂﬁl]ﬁto hskiner 60219 ngj), hanol2s
and 40 et hyl “acet at}ﬁbpmen@l(wega- n aedbli m blchré/?rscr@eﬂ

hmm -
oxal ate, M p. 151- 18Bfedrin tllcal s% y .
hydr ochl ori de used 5‘5{3 mals it ﬁd’:gfh R ‘:g %‘Ktﬁ%ﬁﬁ% ‘53.%%"‘3%’,%5
A m xture of f,?nel ymﬁfp %t ES .cyani ‘e 3
4-benzyl - 2- (tol uene-p- 45 sulphonyloxynethyl rphollne (144.4 g.) in

di net hyl sulphoxrde(60n1 tir 7 far 3.5
hours. The mxture ig, qiﬂ,‘#tﬁ'dﬁ"s“%%ﬁy'rfﬁﬁnﬁg E‘! d'Q’Q éi‘er‘g%fg) il th
ether (3x21.). The Ejﬁl‘auﬁx ﬁdiﬁicﬁsu&l’@cﬂﬂ wid p |a ummdrcmltchtabptr és)2x
11.) and drie@ overu moresh te t‘;dreﬂ“"’ress Iven
renoved by evapor at Pr“& %‘?’Ed ﬁf}‘,&,ﬁ a'iv;‘, ;ﬁ;ﬁ e e and50
petrol eum ether (b. fod 3 10 @, ﬂl'l‘he combined ether extracts are waqhed with :
4- benzyl : 2- cyanorretlb hmdﬁ olerr mesncmx sulﬁﬁ‘oand&hgﬁ}v aqeﬂt"d’ﬂ bid #bﬁg

. )

prepared by d®pwi sds e 3h bl Bl all é%
in sodiumdried et hgEY( 2452 'Y 80 w Tf:ﬁg trrrlixg(gf§ mxture

of small pieces of I | th‘hélmb(:r&yﬁz-ﬂ:chadynmﬁ'ﬁhblinamyldrbe}ﬂor&tehlscd (sldeitmﬂ mjterial an
55 at nosphere of ar gom nxbtaatcd <§¢10‘ars goent S. efl ux.
ggg;' ﬂﬁnf%gg ?an 1-2-(to

After conpleté add|t| :ﬁ H}%E% s p 676000kt ] T Qn of
dry bronobenzene (5 mﬁ r?rl{éé?; o] rssharrecrhmmr tu?ees c&r&aéﬁmed )
reflux for 30 m nut e&terléhe ane exttaced withxther @x2$) Jbekther etxtracteegl pmbiged and

phate and the

(acet one/ sol i ¢.,C0[ el“iﬂ bamg@‘le l)an dyjedoverpn drous magnesnum

4 benzy! -2 &yafone ?;mr' ':J",r:rﬁ"zmr’ ey ara'l:r,ragsm g0 ¥
m.) is added dropvw,;«ecvmt str ri s[ such arate as to marntarnthe

tenperature-at -20C ta@ ph@@;(ljhth‘im?sqlntmmna % fggag?;?ﬁ:)uwﬁamlx stlrred 15

1 ' bromobenzene (26.25 ml.) in sodium-drie

m nutes, 53 mixture of small pieces of lithium (3.5 g) in sodium-dried ether (125 m ) in an .55
atmosphere of argon and at such a rate as to maintain gentle reflux. After
complete addition of the bromobenzene solution, a further portion of d%
bromobenzene (5 ml.) is added and the stirred mixture is heated under reflux for 3
minutes. The reaction mixture is cooled to —20°C. (acetone/solid CO,) and a

60 solution of 4-benzyl-2- -cyanomethylmorpholine (27. 0 g.) in sodium-dried ether (135 .- 60

ml.) is added dropwise with stirring and at such a rate as to maintain the -
temperature at —20°C. to -15°C The mixture is surred at —15°C for 15 minutes,



1,452,701 added with stirring to ice-cold hydrochloric acid solution (N, 2

1.) and stirred for 15 mnutes, during which tine a solid crystallises from
solution. The. product is filtered washed with a spall volune of water, L
foll owed by ether -and is then dried in vacuo. Recrystallisation from
i sopropangl girves 4-benzyl - 2- phenacyl nor phol i ne hydrochl oride, mp. '
184-186[ err] C. Exanple 18. A m xture of _ ?
2-([err]*hydroxf®err]- phenyl et hyl) norpholine (3.1 g.) and nethyl - ;}
tri phenoxy phogg onlun1|od|de (38 g.) in hesspmothyl phosphoric acid trian dé

(120 M .) is strrred ne i DL % ib l(3gen
for 1 hour, 10 ﬁée,,'aﬁ zgﬁm £ Rl deR I . o) g Mo ¢
basi fied .with 18N s@gerdd) wabhedwitr Dsnial @oﬁuﬁiewfwauer,emhbmdby ethercd\ig thén d;'ﬁeld |
acetate (3%250 ni . :nTxheuocBnmml@aggw vgeenoae@l sixesdzhenzyl &wbe%ﬁléﬁe@hﬂk"&h 50%
v/ v aqueous brd ne (EX‘QB@‘?H“)'“RM‘ 8Ver anhydrous sodi um sul phate and
evaporat gd” { n-vacuo. The residual yellow giamplesisdi ssol ved in ether and

added t o “et M eal oxal hcmmd ((fOT-Iﬁ! hydioay-p cnylzeliyt)mb) hotmw@rig 1 and methyl-
sticky solid. The ett i Ui fide

decanted and ,15 th"‘i‘heéc?o %’i‘gr:ff }‘}“g‘(ﬂ &%2 éﬁsﬁéﬁfﬁfm@ﬂ%oaﬁmt hus 10

obt ai ned 2- ([é &ﬁlﬁm abdre WHIW kdhiicacs M F 35250 Béeom‘tml
173-176[err] C. on remyysde&hd e)satls@n-. Wwasbed with h@%lalv aqUénys hriok can

be converted to theoyer "E’éi"appba“t é"qﬁi’@d ? 'g‘cé[' ‘gn p.
122 1230er ] Co0n ret:fi%f‘armaﬁ%ﬂ“m s e b R

20 The 2- ([e” ditmeegsid@if fritira beydc mn‘haielmbummMedQ- Pb&mb'l- :
materi al may be obt azmémoa’@ofirvl hydmen oaﬁal‘éal Mt dﬂ{’:a'ﬁ“c on ’e‘l’”ys‘dl 5‘“‘0'; gf(t)::-
4-benzyl - 2- phenacyl o rir X-%Og%eﬁf ;ﬁa%@n 1Bcr¢gm5gn g‘ﬁﬂ@thmol thyP
hydr ogenat ed %?. anbla te % tre a pressure over a 5% w

pal | adi um on-charcoal a@at aJ(/;LBjidréxy -Aphgnylethyijrarphdinel ased as Stuttmhmatqf)% maybe

D A ther” 94 hoﬁf’s“""‘m" mﬁf&gﬁﬁaﬂéﬁ“@ﬁm@mﬁm O sbuioneag g o

di at omaceous ggrth dréaal &u{lﬁ,t a\oRDOAAESMHays, furth w/wT ad;um-sm-t hus 25
obt ai ned" *2-([err]- hyahcoal adbﬁtr dedh d ydrgg@yn@)rqrmefu ho'smr{ % :

i is reﬂux, c.red rough maceous ear .
Wi thout further pum“l"?"t‘%')%&inup in vacuo. There is thus ob::é.&ed 2 -erdroxy-p]phenylcthyl)- .

Exanpl e 19. morpholme WhICh is uscd without further p xture o _
2- (2-phenyl -1, 3] -dithiol an-2-yl met yI)rmrphoI [ ne (0. 5 g.) and Raney ni ckel

4.0 dr yet ol 50 ni ' :
The ?nz(t Iupe r)ssof ?l 'l[fi?e ( (é% 5&@3‘& Elin ﬂmlc% lhggﬁggégrgpsﬁlgktges = '
efi ?@Jgﬂ&fl&orﬁ

washed t horoughly Wl1t #\Rluldﬁﬂs uisl @ﬂhlz&dﬁhﬁpﬂtﬂat mjwashcd/acuo
and the 35 resnbhrahghgumthsstfldcrssd]h%d utien 'hmfiipa xahcm & uuon‘- 3%
et hereal oxal i3 aci %‘B!a us lobt : ﬁﬂgﬁz‘i e gom%j fogen xalate. m.p.

2-([err]-phenyl ethyl bﬁ‘?cc hanol/&thy! ack aferr]C. Ton
recrystallisati on fr om’miet he(m-ph(ﬁiyh[y13l-dltlﬁbla!l-é-ylnﬁnb'l)morpholme used as starting

2- (2- phenyl - [ - dimaterigl Een s | ne §% as s %.boqnd -_ 40'

rator| al Ty 80 obi i °f:m L g et S m@a fehifhige

4-benzyl - 2- phenacy! tiof 8ol (tidh i® dutsd @ikl newyna lnoriixted 1)%:(34 eg

i n met hyl ene chl ori déth(ik8eousiHg l(ll“s‘, léinﬂ)et!i wgterd ol ég;i@: hydrous
o e

overm o cec AT Egef&;’%“‘igﬁ% i iy

\knl
and dried over anhy mnsro maum:lswlf matsd $0Y t//heelmmaneme/

Th d tolugp gztypg cangled and the
Fibf s 20 oot ﬁ i ‘ggygv‘f'g@%%"é°ﬂ'&%'ﬁ‘f‘%q "W@rut. o

consecutively ? lﬁféch mrda ﬁfu@é of 4% @buqmenacﬁﬂ%pﬂounc (122 g. ).
chl or of or nft ol uene (tlfan{ldf-d)lhml 5&%1 yodiunegii beawp f6anly hlsaw ryith dTh

tol uene fractions ar*é’ get shigeide 'E‘h iy mgpgv 10 grs The
clapor o0 oo S iR
mp. 76-77[err|C Ofku nsion IS meaard &ie&'lcildlﬂakolﬂris f:vnmmi NB!dJ angmdlthere is thus

50 A mechanical |y stqhmedd %ﬁi ﬂt‘ylér?bﬂ Hﬁ”ﬁ‘l‘?ﬂm%ée'( P2

30

Y

S

wn

5

g.), ethane-1,2-dithi8r f° “"q B4 Rmem{iRRorpholine ($0

o {
saturated wt hwﬂr y ?’}j{nQﬂ l'fl:toé] Ry bl ldrdli' isatio arstire iushensior ofit Ur €60
for 6 hours. Thé re uhmmnalmmtnmehyusddl(l MQd ini ddy tetrabydrqfB@n n90 )ml. )bm3M| ed
with 2N sodi um hydr here of nitrogen and with cooling at 0—-5°C The mixture 1s stirre

08!_?5% for 1.5 hours and then treated successwely wnh water (1.14 ml.), sodmm




m.). The cooled 55 s.uspensmn is filtered, the residual solid is was
with water anlffhere is thus obtajned 1,452,701

4- cyandt 2- ( 2- phenylhydrbxidd sélifidhl @NaN12my) BES Wided (FORRRG! TREmixtiFe By stibd- i-llC
on recrystallisati OH-SPCOmralbsonlnutee and teendiitered thodugh |domormfceous earth and the

4- cyana: 2~( 2- phenylr¢ gl"’- ‘Téwaﬂ'ﬂdh‘r’ﬂ ﬁh2‘9 Wgﬁ%w ) w&g?“’&g‘ﬁ‘,‘ng
g.)indry tetg ahydl’é xﬁrt':é mm‘ul ollfti &fﬁlﬂ% b % Yand - S
suspenggon g bhixnmra ﬁﬁbﬁihMrﬁy ide Blu(xan %. 0.88) dnd eﬁlrrycted with ether
tet rahygiTONSY an (9(03:rﬂ)2 mh)tnThmcem htd;pee:ofacmetrc dwda\rw‘\l@ atcss dm?lo at
0-5[er i C. The i xtipfriss ’%LIEX‘%% Lihas ‘%f Lxﬁrﬁ Hed HRT T e it

rec

treat edj succggsi veln;e, nt, se by suspendin 10
1, 452, 701 chloroform basifying with ammomum hydk&xl s:bmvondeg S)Cﬂ8)lindovas lﬂg\I

1.14 m:) and WatelWI he aq Ryort ig reatra F thFor 15
" 65 g then TSR 5@1 A e tﬁe i
washed well yg§th thd’a ;memn k] htoeinr thiérpholme lviH)OM°C on
evaporated in vacuoewllisheorr&gnddeencé)etrebmohtmrt(hpF@—S@GCO{|on (2N, 45
m.) onab steam bath for 30 mnutgs The,cooled solution is diluted
with water (45 nt.) aRdmixtur@dp b -ﬁﬂirwyt;ﬁp ny:mrbu&lrneéz 9% )b Ublugfe-L S - 9.
0.88) and extract edulpindnlm adidh €14 g$mlﬁﬂnum1 drje ﬂih:enc(fﬂbmlr)e hattdieat reflix facs are
washed with #iter, G\‘fFeﬂ‘h(i&'éfl‘ﬂgdﬁ d‘l"ﬁ?ﬁi’h edfog {1? E’a ANAR 5F4’|‘E§f‘ed
cryst

the filgrate added§f3raf} *lg’ Mgy |Pg7§1‘lf_ dragsyipy ',EQ/ ai ne
i's puril ed by recwﬁﬁai |‘11h axtomae ﬁncdhte be conVérieRYlo O ¢rainganol
and corfverted to |1tls=r¢4ftsel¢)dsd!ybsossmsphnmng: |1ﬁ2—124°C1©n cdertabiisetion from -
basi fyi ng wi #h armSHEBEKHYUASI e sol ution (s.g. 0.88) and washing with 23
wat er. The aqueous layer is extracted W gfandid 91,0f orm (2x50 m.), the
conbi ned thl or of or m ext schaioa om -\pasheds-mmylhndbpbcﬂihe d ar(d 2d;)| iad
over anhydrous pot éwi"ﬂﬂ?'@a# her e
<t 15 s "ontii % e mts S m A
m p. 86- 88C. “on r:fc@sCir‘j! bdc&aianﬁxefi r@aai ﬂh@ﬂe crsmhe

60-80[err] C.). Exanq:i}/tmt Arem@ver wider ecdgfed pressurc There is thus obtamed 2- -pheny-

2- hyd &png hofi the hydrggen malsats, . t?érre‘z :C.
2 ey oy P e oo o B S

55 solution and diluted with petrol eumether (b.p. 60-80[err]C., % 32
16L/

reflux for 2320 hours with stirri ngEmn 2at rmsphere of nitrogen under3s
a Dean and Stark waten s ’°Se’ﬁaﬂlk‘§$k°x)ﬁlh@=n? thyh) °foh°1 l hIOFIG%g)gs)) n
2-([err] -phenyl _tri ro ¢.n chwm'ﬁ a.r&dﬁggiﬁg’ Qﬁg é’g dlum-on-
170.5-172.5C. on r QR&¥&dl Lays:a(ol 108) Wh@MA @o@h ameiorbe c mixture is

t ol uene- p- sumhonatf»ectcdnhltoegicd»:nmemenis earth hed fheefétrtlas:ee\andrdtdden eapiv.cfhet 0 40

t hﬁ hy?; Ogﬁnl el eatfé?g::ml(ﬁd“ ex r.u. lcr ctg&éﬁl}% ;%%QPch eﬁ:er €x rg:t)sx;?':
et hanol /et hyl acet ed with brme [leS ml) dried over anhydrous magnesium sulphate,

25 Exanple 21. A SQbhﬁchﬁﬁle@fn vdcup|agd Eddep beaydthered solutiot oftomalfiueld to g p4qp-ogen
mal eate (0.24y.) g % g?momhobnebmommlatzomm 1315526 aeme cecaystallisation 45
90-100[ err] C. for 3B ethyhacelaiSt ure is cooled, diluted with water (50
m.), rendered basic lWHATAWEICIAIM 130 anmoni a sol ution and extracted
with efhyl acetate (3:130precess for Pheomagtufactureofat raerphol @@ desivatize ofshafoemylembi ned
and dried rover anhydrous magneési um sul phate and the solvent is renpved

under reduced pressure. There is thus obtsaf -l([err]-phenyl

trans-vi nyl) nor phol i ne, characterised as the rogen nal eate,

123-124[err]C. on recrystallisation from net hanol /et hyI acet at e

Exanpl e 22 whc in A st for,

2-([err]- hydrgxy L Ghs @hﬁﬁ'x"? ?Aﬁzhiﬂfbf&h%ﬁfﬁ' yiffépi\ chs@fw&f ’af -
et hanol (30 ni. tokits Sulitee@UiBonp RAIGEENQI brfis, Al x'yQﬁkil stflqa%) I's
hydr ogenat ed at amsnrénn dtoelmedat hoxy reshd!l vfeﬁswtoecaohpmrdtamso% aryloxy radicals

1 upmpally 0 r u ted from
pal | adi um on-.char ¢ "’8 B By onep rﬁ’d?é g%éﬂ‘?
absorbed. Thé i xt u&&pta& :d-adfiﬂ‘.o tﬁrh A e '&p SR g 58
the filtrate is evaporated in vcuo. 0 resi due |s "dissolved in water
(20 m.), basified wth aqueous SOdI um hydroxi de sofution (2N) and

extract ed with ether (3x20 m.). I—mlﬂllr"m""ﬂ”m"ml extracts are




washed with brine (I x25 m,), dried over anhydrous nmagnesi um sul phate,
concentrated in vacuo and added to an ethereal solution of oxalic acid to
give 2-([err]- 45 phenyl et hyl ) nor phol i ne hydrogen oxal ate, m p.
151-152[®rTTC on recrystaltrsatron 45 Trom nethanol7e€thylacet ate. WHAT-
WE CLAIM IS:->1. A process for the manufacture of a norpholine derlvatlve —
of the fornmula.- [err] 50 wherein A stands for an ethyl ene 7
(-CH err]CH err]-) or vinylenc (-CH=CH) radical 50.and X stands: f 3/?/
phenyl radi cal vvh| ch may optlonally be su? Hlt ed by one or two. 6
substituents =& e 4L -
6 carbon atons . and;}u_g?udx;solnam&al 4. l@fml-@ambwat@r (3aIernir) ’alleom;;urt isetxap htox

resi

radi cal s thersel ve Yol | I F°‘F f 1“!"1 uents L
iected om oo A DA R A B

atonms; and thg p arstaﬁeualh foal30 ynnméiSTm@epa mmaea H witer @Smiyand © - 5
t her eof ; c’nar act er |l:g.gﬁe<byxth ammogigm hydroxide solution (s.g. 0.88) and extractec w1th ether -

: 00 h bined eth
s o D R, e e e s on, 1 1
ltgh Etﬁ dﬁllb

m.) and -wat er (3 ‘ﬁzu acld solutiSn.l ThE sM{ Rud Sbtfhddi§ fallisdtion @M
m nutes and ttben firhdtiylfeendrhidomgthanhl adndmemeertesi tyans Wrearhilset be snspsm inl S

washed wel | with tehloapigmm. ﬂ%mw‘fh m@r% hw% 3191 “idé"as “‘;8 _
evaporated in vacuqoalgﬁggfg atk NS5

m.) ona.5 oﬁﬁtﬂuﬁdaﬁ:e sEﬁ teaﬁxtve rrme is&h l'uted
with water (45 ni )obam:td 55(2lirehsmﬂ1[133i-dmht0ﬂan82°am xlbmd'ryhhlmx.l dl@ sﬁﬁ’r-ﬁm(bmn(s g.15
0.88) and extract ed‘W?H“%&‘?fbF’°’{‘3‘R‘I"B‘U/ﬂ?f'05““m'ﬁ4§'é‘bﬂ'tﬁoh‘éa Eether extracts are
washed with water, dried over anhydrous sho/m sul phate and filtered and
the filtrate added t 0 Aeiiwiire aif 2¢-hydroxyapsphEngdeth )mmpholfﬁhezsgl)hnd tohenept ai ned

i s purlfled rec lwbennr P@éﬂ'&)ﬂ)ﬁnmﬁ dﬂ °’“=n° & lh lﬁ@t%anol
and converte to it “'Fj )wﬁ% "Jt ge"“ '@ ht:; -
basi fying with am‘rq emspo 2( cgon £§ oltd h-
wat er. The aqueous ellmyal The mkttena-n-stdmamttehcanhbormhwmd(@xﬂ:@ free paset gl
conbi ned chl %oforﬁi‘@ﬂq"%‘ié"‘ yoroge melsats; M- Udd-et247Cxaoreptystplligaiign drome d 2
over anhy8iro pot afg&"ﬁl(ﬁ PEBN& e and the sol vent rempved in vacuo. Ther €
is thus 15 obt ai ned- 2- (2- phenyl - 11, 3xahgidhiz0l an- 2-yl met hyl)m)rphol | ne,
m p. 86-88C. on 15 réc# 'gttaldfllé(g{ -m-vnmmmm Q&‘} mnemmmmq

b

60-80[err]C.). OAL ) is hea(tgg at)9 0 °Cd lf,or 30bmm;<;cs 2 _
e wfendered basic t '
2-([err]- hydraoxy [QH aniﬂe’:@nm fcit Nt Rt B30 Y Tog cthoT et ?e 0

sul phoni ¢ aci d (2. &xgacts are mmncmaddldtddto@émmh EOmatne xumssulphaeedd alie

fl f 2 20 solvmsu% ¢ urder n'rnss #3h tgjpe d
5 Dean and Stark wdieBrviny §* g'b‘;ép,%qn fﬁ,{% tg;,%@ﬁg : wﬁ'a%*atﬁ-ﬂqui‘vﬁ@ naer

Cr’|
2-([err]-phenyl -trans- V|yny nor phol 1 ne to uene suI phonat e,

170.5-172.5[&8br] C. on recrystal Ilsatlon ut e et hano

t ol uene- p- sul phonat g dafPiion %ﬁ g%prpqg mﬁif“ to
the hydrogen mal eathgdroge 3&51 éﬁ‘ﬂ@ﬂreqnd vy 3@% ik

et hanol / et hyl acet aharcoal catalyst (0.1 g) until no more hydrogen is absorbed e mixture is

25 Exanple 280 A sd!“ﬂ{;iddhmésh Qh‘ H ¢ Silteateis| xﬁf"l @onTher ogerftd
e (8 30 ) R AT e A ST R
90-100[err]C. for 3&sﬁadnwttestmnthaxm Xhil)| dried di‘r&O iphaeer (50.
m .), rendered basicondsptraigd in ama%dtoanetmmlalosgf Qnallowdmd;l\@ﬂt(ﬁ-act ed
with ethyl adtate %e%‘ "h h’@"?ﬁl‘ oxUE PR 1Hg-ldi QB recrystallisation, ned‘s
and dried -over anhydrous magne |um Sl phate and the solvent is renoved -

under reduced pressuréVHKm‘éVE GlAIMIB—obt ai ned 22!7057 err]-phenyl -

trans-vi nyl ) mor phol i nd; A efe&esfqrdhe manyfagre of@ may g@#rwwveafwef%mﬁla—

123. 124cC%on recrystal lisation. from net hanol jet hyl- acetate. 35 -

Exanple 22. - ”“QB& A sol ution of -
2-([err]-hydroxy-[err]- phenylethyl)nDrpholl ydrochloride (1 g.). in
ethanol (30 -nm.) and 60% w v aqueous perchl or'fc acid solution (2 drops)

50 wherein A stands for an ethylene S—CH,CH,——) or vinylene (~—CH=CH—) radical S0
: and X stands for a phenyl radical which may optionally be substituted by one or =~ °
" two substituents selected from halogen atoms, alkyl and alkoxy radicals of 1 to 6 -
carbon atoms and aryloxy radicals of 6 to 10 carbon atoms, the aryloxy radicals
: themselves being optionally substituted by one or two substituents selected from '
55 halogen atoms and alkyl radicals of 1 to 4 carbon atoms; and the pharmaceuncally-' 55
acceptable acxd-addltlon salts thercof characterised by-—- . ‘

HIl\IIl l\ll\l 1) | ||I\




hydr ogenat ed at anbi ent tenperature and pressure over a 30% w w

pal | adi um on- charcoal catalyst (0.1 g.) until no nore hydrogen is
absorbed. The m xture is 40 filtered through diatonmaceous earth and
the filtrate is evaporated in vacuo. The . 40 residue is dissolved in water
(20 nl.), bastfied with aqueous sodi um hydroxide solution (2N) and .
extracted w'th. ether (3x20 m.). The conbined ether extracts are washed’
with brine (1xg®wm . ), dried over anhydrous nagnesium sul phate,

concentr.at ed ip@acuo and added to an et heasag) sol ution of oxalic acid to”

glve2([err]—-ﬁ-5—p-hen3+eﬁm-j-nw-p'h'o+m€-lw oxXatrare, N
151-152[ §rr] C. on reckd)Jepiadingshy: hydrpgen the radjcgl Ky ip Mﬁ‘aﬂ‘éﬂdl ‘gtthi/fm'ﬁelé’mte =

WHAT VE CLAIM IS-.~ 1. A process for the manufgcture of d norpholine-
derivativ® of the formula:- [err] 50 X-M-egel A stdhds for an ethylene
(- CI-l[err]Cl—l[err] ) .or vi nyI ene (-CH=CH ) radi 50 and X stands - for a :
phenyl raﬁl .whi ch may optionally be substlt ed by one or two : .
subst i t Uent sel ected from hal ogen atons, al ky and al koxy radicals of |-to

6 carbon atons and gr gk gk és;?%ﬁ%ﬁopd Iﬁgj%l@a&b@ £%Q%x?cta%ﬁ lr&d?&l%};é 1@V .

radi cal s themsel Vesg &bdicht YoryliRdieh! of WPtoSIy bA uent S -
sel ected froms55 atomhed a)g/amo aﬂmalﬂ»yanyjmaﬂhwln aca;dl wea bsdeséribed truhdchmmtad)n_ _-5

atons; and the phar'ﬂ‘&'@ (;ﬁ‘ose %@d%ﬁ%ﬂ%ﬁw i§ af% hyle%(ej(;adxca? oéuctlon of a.

thereof; characteri o of ih fgrm%
17 (a) repl aci ng by hygroggn the radical Rlerr] in.a corrpound of the

formula:- [err] in-wiich Rerr] is an gl no&_[b optlonally substltuted
an

al koxycarbonyl radical of up to 6 carb aroyir, a-aryl al kyI or
aryl oxycarbonyl radi'cal of up to 11 carbon 5 atoms or a cyano radi cal
by any nethod in actual use or described in the d'hem cal 5 literature; (b):

for those co our’lds\‘("ihn%g |3E£g:ﬁ| S gre]nc%to yl en ¥‘[£Iadl cal, reduction of a- 0 .
conmpound of tMfe for o %ﬁ:ﬁ h ‘of a -
catal yst; com;()oun‘:lr o? the fgrmull;n-ff -l_n . 2 ?C.ﬂ ‘lsagw%lbgf%@dﬁﬁ ?Fa whi Ch

A is a vinylene radical, dehydrati.on of . a corrpound of ‘t he: for mul a;.- OH:N.
(d) for t'hose conpounds. i-n whi:ch A is, an. gnhyl ene- I’adl cal., reacti on of. a 15
compound of the formul.a 4V with' hydroggp %Bné ‘eserice of 4 catal yst;
15 (e) cytclisation of "a compound of thé&f ’f'2a| [err]m/herel n Z stands
for a di spl aceabl e hal ogen atom or sul phonyl oxy ical, in the. pr esence of
a base; 20~ - (f) reduction of a conmpound off t he: forrrula-- ' .' :
20 [err] (g) for those C rrpounds in which Ais an ethyl ene radical .

repl acement - ‘gf t he gol;up ghoss eamRey s;‘gﬁ’g}g&%ﬁﬁ‘ Y:Q;Pgs"‘id a'a pohe of |

the formula:- [err] Hg ychsa(m;byfﬁéwn iibed in 13
the chemcal ‘li'terature. for those co ounds |n WmchAls a

trans vinyl ene radical, isormeri. Q&T{\UTCHW GHh R CH@dabEe bond in ¥

conpound of the f Orﬁﬂél'éi‘n Z stands for a dnsplaceable halogen atom or sulphonyloxy rq.dlcal in thc
-+ presence of a base;’
20 ~ (f) reduction of a compound of the formula—-' Y L 20

-x——A—[lO ':z:f.'-

(g) for those compounds in which A is an ethylene radical replacgment of the B
thioketal group by two hydrogen atoms ina compound of the Forn;ula-— ' :

et ol

25" by any method in actual use or descnbed in the chemical hteraturq TR |
: (h) for those compounds in which A is a trans vinylene radical, mpmeﬂsatlon
of the cis double bond m a compound of the formula-- , _ , .

3 -
€




18 1,452,701
18 (i) for those conpounds in which Ais a vinylene radical,

dehydrohal ogenation of a corrpound of the formula:- [err] 5 wherein Y._

is a hal ogen atom or 5 ())
for a conpound which is an optically-active enantioner, resolution of the
racen c corrpound of the formula | by any nmethod in actual use or described
in the chemcal literature, or by-use of any of. processes (a) to (i)"'

whi ch the int dlateoftheforrrulall o | V. VoV -VII VIII
isitself a ':.J.gs.nl-u.eﬂ 1O S04 ; H ' - ¢
product iis reacted with an acid. 10 2.xThe ng oI ine derlvatlve of the
formula | .- stated in claim ‘I and the p ceut) cal IBLaccept abl e ':,ii'-- T
aci d- addrt1on salts. thereof. 3. A norphe{’i ne el vative as clainmed in el alm
21in \/\hlchthe optional substituents in X are s“lectedfromfluorlne - ‘

chl ori né ‘&pd broni ne 6@)fonthoseaneuhpdnds in whicheh isp vinylang dadigsl, de@ychgl;@oggm:ophenoxy- s
radi cal . = ru? of a °°“‘P°““d of the formula:— 15 4. A norpholine der| vat, | ve

as claimed in claim2 or 3 in which X cax .|es a si ngle optiondl -
substituent: 5. A norphaline derivative as cl ai ngd in claim2, 3. or ‘4 |n
whi ch A stands for an ethylene or tra RN
mor phol i ne derivative as clained in claim 2 in ¥ch A stands for-an ° _-'2'0_= R
et hyl ene .or trans vinylene radical and X stands for a phenyl radical vvhi 'c'h-' L
i s unsubstitufed oL wWRj.CPid Sn tidht&d by a fluorine, chlorine, or ..
brom ne-atomor a net U)}}or;m é}avﬂﬁchﬂﬁ itallyadii@ddnantioniefresdlutidh of the -
4-position. 7. A moacpmel ompouret dfithe fovraulasl%;laex metdiod in astusl pseoridpscribecdin A
stands for an 25 the. ° @?% "éde %’Yﬁfeﬂf] Vi rﬁ’i%ﬁ? rei dcal
whi ch i s unsupstltu@o%@‘ it ’Zﬂt ssse 410kt BhodMlcty réncie mi&

'rio -
the 2-position or Riedlder v@uiveaoftmamammmykmaa ma:lhmal amh eX _
stands for a phenylpharaldcqvabalwmtqbb qsn%%uid on s tsébermf h is subsuﬂt ut ed i
by a chl ori ne or bt nﬁtuent??n qfég Fro %%n@dh(@@‘r nfrkﬁﬁng 8, S
position or m# @ﬁo,dyran jon or 1n st nd fqg_ e

acis 30" VI ny Aamhr lmand-w)(um arnlkiméd)in dmmLmeanmtwnnclt Kctapivemyt .

radical . 8. A m)rphlagl ﬁé“%? pupstituens.’ s ¢ 8 ich, A stands‘-:,._-._:;”'
for an ethyl ene rag{l h L' i {f%“’ﬁﬁ' a%fmgﬁg'n%'mﬁagf’&'l" ﬁhgﬂs‘?'édsm -
substituted by a alé & dMaBed inodainr2 Bywiicl IUSBrd or & 0" no

the 4-position. 9. etthylmer h annsnyjeml mdtcal\ﬁmda?s stinds foea phenyll radiasl 2which ishi: ch
stands for an 35 ““S“b}‘t‘ﬁﬂ @'n‘éh'F‘ﬁ'dF q'“(’ﬁ hgg"&}? 1?;%n%fbﬁ‘l’fé'ﬁ§/F‘°F‘efH|acal
whi ch i s unsubsti t A" &?ﬁ&?ﬁ: Gemalice SCbd Ht deinDY in‘winBE AGKAdS Adfisgal |
the 2-positigsn or Ahg teasndxa

phenyl radi cal - whi @,shu stituy l% pin stangs f&ﬁ“ thoxy
radical in the 2- pgQ¥ OIS '°Jy i 'iy v &é; Hoa .o

nor phol i ne deri vat ip¥gtichSordy a metho rau.ma the 4 oaiuah innwmsns Chaild waavm

phar maceuti cabl y- acing ncabdde tumdu&ratandsrfor muwbwmd plie]:nyl rAdlsuirrpom tion &

hgl h % .
claimed in clainm 10m ﬁﬂi!éﬁ: s,zxqf' F’?ﬁciﬂ“@ggb{,h’ ff,&g;ﬁylon
12. A orphol i ne dgjd g.. i e 29&)“9 &b anﬁo o

described in 45 rm)’t hadihe Vees dlalmed 'uh claim 2 in whu.h A stands lor an

45 13. A.norghol | né“’d rw t#k»@@%ﬂﬂd @heny r"rwhzchgg lyﬁ&q;e&!q :%;e
descri bed i n any ofigit %wuﬁmmumﬁ&wwwe
Applicants. Print edul‘fsﬁﬁ'utddej’y dvbgt Ry adicabirathe @mkiyiodX f i ce by the Courier: :
Press, Leami ngton Spal0.18 pdarmpggiticalneompositiorh eormprisingta qpfnhebne lvswt%arrpton
Bui | di ngs: L&Rdon, °8'#*M i olaim 2, 19 FSRARLGR Wit @barmageugallyseciplbly diluent or - 40

cal

w

administration. A
: 12. A morpholme denvanve as claxmcd in claim 2 substantially as described i in ..o
; 45 any one of Examples | to 7.. s
' : 13. A morpholine derivative as claimed in claim 2 substantially.as described i m
any one of Examples 810 22, . :

l. J. S. BROWN,
Agent for the Applicants.
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11, A composition as claimed in clalm i0 which i ls in a form suitable for oral" Lo -



