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di substi tuted ﬁ?e %.vﬁ Fs(%%g’&% APMAN Etr]kﬁﬁ and 10 -pyrroli d

derivati-ves. The noveI C ORBIN mmrsmmu he invention are 2 - 0X0 -
hexabydr oazepi ne, -piperidi ro of the general
fornula 1 5 15 88‘%9““% ROAZdH g"sz 3 or 4, R
I s hydrogen, |ower alkyl or aryl (I ovver l3§yl and err] is hydrogen or

I ower al kyl. The ter nui)l ovwe, JGIN WEETH & Bmmsmm aiBRitsR Company
referred to contai oszhnttmmabQ:d-atmﬁomh.o'ﬁmiovirmandadleadalB safrersa-bl Hccdnt ains |I.
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be, for exanple, ihe, meé ,rente@ptp hé)rah Mtbpme\l\h;ﬁﬁerﬂmes ad )ply(rbmw

al kyl, the radical dq fl\émm é ¢tt§mrf lalek cmm sedel 2uoixoas
phenet hyl or benzy}_‘= iﬁ&g& g’ggﬁi‘ °"g¢ VelPEﬂce”g_f%frrpl e,
one or more gybsti Bt 43, 3hadQGﬁmtut qeéyahy ‘fﬁr R ot hey,
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2 where n and [err] are as defi ned above, [errhjls hydr ogen, | ower aI kyl or

15 : ‘
M 15
o | ‘ N’J§ U

wherem nis2 3or4, Ris hydrogen, lower alkyl or aryl(lower)alkyl and R!is
hydrogen or lower alkyl
The term “lower” as used herem means that the radical referred to contains 1
- to 6 carbon atoms. The radical tgreferably contains 1 to 4 carbon atoms. For :
20  example when R is lower alkyl, the radical may be, for example, methyl, ethyl, 20
propyl or butyl. Similarly R* may be, for example, methKI , ethyl, propyl or butyl.
When R is aryl(lower)alkyl, the radical is preferably a p enyl(lower)alkyl radical
such as phenethyl or benzyl; the phenyl group may be substituted by, for example,
one or more substituents such as halogen, alkoxy, trifluoromethyl or other
25 substituents common in medicinal chemistry. 25
The compounds of general formula (I) may be converted by procedure
described heremafter to their aromatised derivatives of general formula (II)

N CH@.‘ A cpz . m
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“aryl (lower)al kyl and [err] is hydrogen, |ower alkyi, aryl (lower)al kyl, “.v
| ower al kenyl or |ower alkynyl. The compounds of general fornula (11) in

R [err] is hydrogen are novel conpounds and are clainmed, together with.~
/80 (Serial No. 1593889 [H-257a] which i's a 5 divisional of the *

ess for their preparation, 5 in our copending appl i cation
presént -application. The conpounds 'qt59g.e$sera| for rruI a’ (I I) may be prepar ed

by aromd -|-s|n ptropal Iy O[T ower Ky atr l _
O ar yl (.| ower) %ML f Yorpae) ﬂgf; Q’FE‘ ngeﬂ pmgl ve a—‘

conpound of gep i c%g adsloﬂee?ea )Mh tis hydr aﬁQ n, | owver
al kyl or aryl ( dmeie:lb aam clalmdiemgemdr\w&ab ¢sa far :rmepaiﬂxon.orrpound of

kyl, |
al kenyl" or Iowgyh y &ﬁ%ﬁgfﬁé %&Aa?gfé;iltgfg )c/)nto ;)\r/]vgr

ni t rogen atomgcherah nﬁﬂa (I) toIgaree\r Imd:of em raafdrmubr(llaim hlph Riis -

aryl (| ow&>aL%ﬂ'°srﬁ% TR i’% : %’54““% ompotfhd of
fornula (1) I(l éi‘f k&% ich Ris
cuprlc

- general ﬁorwl:g:’; ‘E‘Y OE%“WW%QI% P8y (He7al whishsund of 5
general formul %‘
kl
l(l

ydrogen by. tr elgwérdky .cupric-brom rcupric -
chlori deéd in theyp I‘H@&ywnsif lsamm(:latroducingt mtmnhhaitmﬂen afbime of ¢lgct i on may
L @?‘%%fmszw“ el
acetonitrile. (I) may be
aromatlsed to f&c;‘;,,ﬂm mﬁgy :d}gi'liﬁieaéedfﬁﬂmﬂi ﬁ Y cliéreadyment with

~ bromi ne, trsi outnna sgl@tnmmh mwa ﬁﬁ i blmcg m%mie di chlori de
or - carb%fh tet’P 4 gfotn%; gﬁﬁ“‘%&?&? ngm'a% aﬂ;"g,?l%:lof br &%i ne
i s used per o& ne my:
conpound of fomabl tlmoleaifbfmhn&ﬁ%dsedlpehﬁbl bfosserppurad Kyl at ed to
a corrpound of ¢fosma%;?eo§ tl eésr, cP!SIPO IBfo l;lalnﬁl ImaIi) etreatlrzre
with brofd ne i3° | ven such
as benzene, cy, ?Blg% fﬁiv,tg@ pr s Mnf‘%&, §:Br onm nati ng

agent such. as. enm&thmdxrmm agen,ts ahraselxla'npba cxmnﬁddm, ot exsmaple, as

u C m dx t hlorid i
;h: g\r/\gr; 0 mkarr]r?m a':lnmgéa W@Lgﬁgf@’%r ethylensn s@gm%m eRrbere tetge econt al ﬁ;\r;g

0 W
: * We have found that the co nds of gerieral formula (I) can be prepared b
found that theaf&?ﬁﬁ&'béﬁf&ﬁ v&lﬁab Z:Egalﬁmc%\ﬂmﬂ?p fuﬁﬂe)zgy a novel
process from rapett, Mndmbbrevndesaz proagss (fiert prepazing 2 ‘cAopownd cvfgjeyemh a further

aspect, the irformuls wlpﬁbmpaescoauweéwsns pompoundefigereral farmiisdliRd of
general formula (1) which process corrprl ses reacting a conpound of general
~formula (111)-35. : | [err]

35-where n and [err] are as deflned e{ﬁ I's |lower alkyl,

aryl (1 ower)al kyl or trialkyl-, trM trlarylal kyIeryI (e.q.
trimethyBsilyl), Mis -MX (Where X ne, brom ne orMpdi ne) sddi um
‘potassiumor |lithium (preferably |\/|IS |t® umwhen [err] is hydrogen and
preferably M is -MyBr when [err] r aI kyI) with a 40  cycl ohexene
~derivative of ‘general forrrula(l\/) - : 40 0 (I'V)

where Pis a h he.p O bK@y |_(preferably
et hoxy. ot hox B s 9",%?&’?‘ Jrir .g%%m“ﬁ“‘a’@‘ﬁ?ﬁﬂr‘imwre or |
tri-aral kyl- sbroplimor igdin egsodilrm,me nsol \(prefesably Mu&itlaomlwhgntlhe product
to hydrol ysis. is| hydgoges and p lg&e%’é’r “fs Fﬂ &r‘l‘y‘Pﬂﬂ' Yk "8 $rocess the
conmpound ‘%f geﬁ%ﬁl‘?ﬂe"%r‘ﬁmﬁ”‘ﬂ 3‘(“IT f°'1n§ med in situ by reacting a4

| act am of gener_al formul a (V)

b S

where P isa hydrolysable protectmg group such as lower alkoxy (preferably
methoxy, ethoxy or. 1-prolpyloxy), benzyloxy, tri-alkyl-, tri-aryl- or tri-aralkyl- -
silyloxy (e.g. trimethylsilyloxy), and subjecting the product to hydrolysis. In a

45 - preferred method of carrying out the process the compound of general formula 45
(III) is formed in situ by rcactmg a lactam of general formuia (V) - '
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3 [err] where n, [err] and.[err] are as defined with a conpound of general .
formul a MA (vvhere Mis' as defined above and A'is a 'secondary anine ~
radical). Wien [err] is hydrogen Mis pref erably sodi um potassi um or @)
l'ithkFum When Mis sodium 5 potassiumor lithiumthe conpound MA i

nmetal amde and is itself preferably 5 fpggg*%
conpound MR = _
aryl or~aral kyl) with a secondary am ne. /'Fh secondary am ne may be a
di al kyl am ne, -e. g. diethyl am ne, d|-| ijpﬂne di- .
tertiaryl butylam ne; di-n-decylam ne, Ldhexyl am ne, N-t-arry(l -)N-t- 10
butyI am ne, N-isopropyl-N-cycl ohexyl am ne lé

N-(1"-ethyl cyclohexyl)-l 1,3,3- 10 tetrang yI butyI am ne or a cyclic
conmpound, e.g. .piperidine or 2 2 6, 6- tetrarrethyl pi peridine. A preferred

in srtu by reacting a rreta_,‘l

metal amide is lit ml'@m oli R'soyr amdd&redWﬁna[cempqundmfcgemdendn WiMA is
l'ower al kyl and M i m&tiﬁé‘ﬁr th& aoiflf Pﬁ?{mﬁ!‘i E %h?&'ﬂérabl y
prepared by reacti ta§suﬁ1951r ﬁﬁPﬂ adrli'ret ide and pt't:t'(fi

(V)  wth isopropybnmednesiu byreactin g&ﬂi co:ﬁﬁound MRS (where M xsi&ilum potassxum
br omomagnesi undi i s il emﬁ%fesal rﬂomﬂqyl)@ﬁthlahecméa'mmmn 'Blfesemdam ound
(111) and the cycl ?éa‘!'gl_ _d‘l"Pf[!)n; tcE;’é "ﬁ?ﬂm Yt_a &} _
hydrol ysed ingsitu uYee h@ ylgﬁiﬂ g[e’i‘ﬂﬁ‘c%cll)ﬁlxyﬂ 133er r] 19
t he conpound of genaraietlfyufu hSc c confpo lid l perldlhéloraIZM66-0r
tri-aral kyl silyl grt‘%'l 1t rdﬁpm €0 give.
a conpound of gener %Qﬁ'g éi ﬁj ds of
formulae (1) and (lg e 115l 9" T% ° n‘r sé”““‘“ ﬁ%ﬁﬂ%@gﬁ

phar macol ogi cal | y mongaghesiuaidyi er| di ne and rrolidine
derivatives. Certai gﬁfﬂ“ﬂ’ gff iﬁa’it‘%% heb gound ;%rdedé QaFYPéQ!Ielmeour 25
copendi ng applicati f %ﬁf Hunds _
(1) 25 can fe.aronn "aeﬁ L0B# admibyéi “éi @g&?@ d by the 20
O aryl (1 ower) al kyl awu slase gnam nanpnjmd eneratlab uwe(lpinrw]mnnlSsli ydrogerhe

corrpounds of general mpo m;%ﬂrrﬂtal fo0 be
"N-al kyl at ed" as meg ‘c A 3’ ﬁg‘“j gﬁ- ;Elflg_)rrpound

in which R iz | O\A/ebp Tapﬂrca No 46 B80/(S 598} (1657 @uﬂ §udd (rz\'h' chas
[err] is hydrogen- @arn beroma lded\(md optitmall lale(dbweB)@Ikmlated)oaDydrﬂ(lm)a Iglaked) at

to.gi ve conpounds i " s‘°|g{¥9vé m a mpmﬂep fOnlnﬂa[err]
in the conpounds o JmWh I ,aﬁ'(ﬁo i1 :{I 5’[}

substituted: i thea@l(m&r)m;zlnc po ad’m ’Eish)?d @W%n wG{)Q ated N€ 30
3, 3-di substituted (90 waWeMk}{!asect ewlrzwed:ompo 1ds ein awiich Rﬁrrissldmtlalhyt efl - 35

'3,3 - disubstitut e@ &‘;IF{?“ ‘i" ujadl ﬁr*' rtb? peand
derivative. An °Z$:su tituted
- 3,3 - disubasti tut36d- dxsdbﬁtk heaﬁﬁmﬁeﬁnd :sduﬁ'fo lidif/deYioativelAn 35

ceparin, unsubsntut d - 3,3 - disub. -
exanple, in the rei@aﬁ"@?oazepms 3 dytd fonprep. € isubstituted

1 593, 888 - by ow illustrated, by way, of example, in the reaction scheme



In-this reaction schene R and [err] have the neani ngs given above, [err]’is
| oyer, al kyl and [err] is lower alkyl. Compounds (la) and (b) can be

N i sed to conpounds (Ila) or (Ilb) respectively by the procedures

bed above or 5 alternatively conpounds (la) and (lIb) can be : .

arQrafi sed and O (lower)al kylated to congfunds (11c) and (I1b) respectivefy
by The prngdy;g;_dgs;Lngdfahnvp- Lf 46238884 conpounds (l1a) and (I1b¥ can
be etherified to conpounds (llcpyand (I-1d) respectively by treatment with a
(lower) alkylating agent, e.g. dinethylsul phate or dih an . - -
aryl (I ower) al kylati ng agen s benzyl chl or ipgit | ther compound Ila 10
or conpound Ilc can be C (I 2l kyl ated to | I'b or conpound Ild
10 respectively. The C(| ow : xﬂgiQn“can fQr be carried out by
reacting conpound Fla or |Ig h~an al kyl halildet@®. 9.~ gn al kyl bromde).in
presence of a strong base $Rch as‘sqgiun1hydriq$3 sodqyj e or a nmetal am de
[err](where A is as defined abow® an err] i's sodi @R potassi um or
lithium. The nmetal amde. - A5 dsgés\%;thiu diisopropyl am de may be
formed in situ. Under some cQRd . 153 compy ’

O al kyl ated to a-conpound { dla 11d. If fer “n.th

I'lc is hydrogen-then.it is\pe&ieffgble to al kyl-ag a base such as for

exanpl e sodi um hydride in tql uehe)_ or benzylatq@3he N-ayom sel ectively
before carrying out the G (Ro r)é?k%%gtion @Fbcess.\ THe, conpounds 20
‘Ilb and Ild can be -reduced to.{the co ungg- |1 and. respectively as

O .- 1,285, 025. For exanple,

fangfer agent, e.g.

l'i thium al um ni um hydride.- [|f
conpound VII by ether cleavage,

Wt yen Mromni de or boron

tribromde, as described in-t UK Speci fication No.-
1, 285, 025. o . { & ' _ 25
Conpounds VI and VI are di schgsed (M) &3P ghitgn. No. 1,285,025 as
havi ng pharmacl ogi al activity, jg&ticylarly 3 activity. A
particularly 5 o CF#-_ S\ 1,593,888

5 i nportant anal gesi ¢’ conpound|]i at of-formila [P i n which [err] is

met hyl and [err] is ethyl.. Thi®$ urfd .i s megBazi nol. The present

~NPOr -preparirg such conmpounds in good
pf t (pp materials. ‘For exanple, the starting
-i's 3-are readi-'ly avail abl e derivatives of

5 The processes shown in the reaction

I nvention provides-a novel pr
yield fromreadily available ¥%
materials of formula V.in wic
caprol actam .. .. - : .

scheme can be subject. to Var{.US odi fications. “For exanpl e  the al kyl

hal i des used i nnﬁfﬁﬁiw&wﬁ%&% aisiv vl P ﬂgg‘lgﬁ:&;’r%éﬁ%%”egepl aced

by other acti ve compougas) (1%4) 't QUBY Yeshettively byt : §ggsr:g§&o b érto VI and

VII in whigh theltﬂ'm(ﬂvdumn?l'pbduﬁh (Ta)pahid () carbel fromatised afd OqReeDatkdnted! kyl 5
o

" radi cal ‘cont ai n%ﬁ%ﬁd Fpﬁ%{%@;pﬁwygﬁ %'%gp%mmmﬁ?% e. rg_o i s
“reduci bl e it Mayeheed : gt Eped T . ; fon step.
In a further meg laﬁlaiyle;(g‘sg E%ﬂ:ir@tl&@ed‘t)@ud;n&gbfug%gljfi’d%?gg%téymghn?lf g5 medi at e

conpounds 19ay . ber rammued Ikcxay by €-(fower)alkglated ta tompount ilbhorrsampeuiasediuent iy be
al kyl ated, as f@speskinTac fg%%z%aﬁ%ésﬁww @hmvgﬁs&?vw&m& o givea .
product havi ng. Srfe'bae enll SR S IR SR m AT GRAE M e 10
those descri bedasdfived above dddd MIOB Biitich, Hotabditien of BRfiukas At rridkal gld@cnd the _
nodi fi cat ildns can lithiune giisd ytamide may be formed in situ. Under some -conditions - 15 o
- compound IIa may be both C- and O-alkylated to a compound of formula IId. If
- R*in the compounds IIa and IIc is hydrogen then it is preferable to alkylate (using
a base such as for example sodium hydride in toluene) or benzylate the N-atom
selectively before carrying out the C-(lower)alkylation process. The.compounds -
20 IIb and I1d can be reduced to the compounds VII and VI respectively-as disclosed 20
- in our UK Patent Specification No. 1,285,025. For example, the reduction can be :
~ carried out with a hydride transfer agent, e.g. lithium aluminium hydride. If .
* desired compound VI can be converted to compound VII by ether cleavage, e.g.
- with hydrc:_‘gen bromide or boron tribromide, as described in the above mentioned
25 UK Specification No. 1,285,025." - - S o
.~ .Compounds VI and VII are disclosed in UK Specification No. 1,285,025 as
 ‘having pharmacological activity, particularly analgesic activity. A particularly -

%5

conpounds Ila and -



phar macol ogi cal activity such as. prof adok” and rel ated pyrrolidines
described in J. Med. Chem, 1965,8, 316 20 ~and Bel gi an Pat ent
Specification_No. 850777 and nyfadol and el a%ed pi peridines 20 descrihed
inJ. Med. Chém..1965_8..313 The folloldd¥ anples illucicate the = 3

i nvention. EXAVPLE;q oﬂﬁﬁhmgésﬁ comdpound is that of formula Vil in which R is methyl and R’
| - met hyb- 3- ( 3- ox Ocjscdtlﬁjhéﬂme n The mserﬁSnvennon provides a novel

Di i sopropyl ani ne (m@cqﬂf PTEPR nﬂ“ h jc mm etusa rf&!drb‘l ‘F@Fbiq-l
25 added dropyi se Q"‘ﬁmﬁg 5? the FEEr °6'f‘l€lﬂ ol E;c

-wi;h"corrpound;s | and Il in which n |s 2 or.3 to g| ve -anal ogous 2 -
unsubstituted - .3,3 - disubstituted="preridines and pyrrolidines having @

m of 1.4 nolar sout n|n e%ane) eql é:emnutes GI
test was negative. plai Ef' iﬁ;ﬂ: ,ﬁ:m} {,2 ﬁw’atﬁgopdded
also at [err]. Reaeémmnavaﬂasﬁd 11é @ qul‘e othesactive gaﬂ ompoERUHaXY - 2-
30 cycl ohexenowé coﬁes omm mdlm: \ﬂﬁchth 3-(awer gmdlci!me
mxture was 180 alF mbelt &2% °&Prc5“§‘§df;‘l’i"F%‘d‘?e%p&'°‘fR)om 10
tenperature for 1. R, Jpgl d.rﬁ‘ﬂs?at&og%iﬁﬁdh fle 1- R GaE el t i on
of 2N HO (125 ml) nﬁxﬁb& ditb givoh |- H-d@ivhtng mmﬁyaﬁm@ehmmnmed,e{r]

The mi xture was st fqr eeu'nd:, deseribed dmSpecification 1,385,020, 19i givet ® prodiiftchavingeous

| ayer was separate %ﬁ f a‘°g°“svﬁ°ra da P 394 é,‘brrbl né&dy
L 5, AR e TLE ﬁ“ﬁ%‘f‘ﬁt
evaporated-to an O0BJ3 -wiisu nae:yspx ridirfee én py»fanum s lfaniag p a:&eitgm (b.p

b 3 '
60- 800 afforgr ng ﬁ»\}bampf cagovgl*olg%gz r;%ﬂg‘qyyf and 1amr\§ﬂw%{n§rf0 2

Found:

(2
requirés: - C, 70d%sc g : AvEntion.
3- Et hyl - hexahydr o- 3- ( 3- net hoxyphenyl) 1- met hyI -1 H-azepi ne 3 - Ethyl - 3 -
(3 - net hoxyphenyl) - | - methyl hexahydg azepin - 45 . 2 - one
(5.52 g) in anhydrous_etHéxahydid Rmethy l-3°€3-°ox 1% exd Zﬂaazt:ﬂn-a-oﬂél rred 45

suspensi on of25al um nj DmobrqP ime 161204 m 23
The reaction was h#ddeddrappie o gﬂe >‘<'° 'ﬁf} 01@‘15?‘ “" Pup Ik lé%‘??} ‘Efd ‘bf
alummnium l'ithium ﬂ@fﬁ qﬂ&t:ﬁc N gﬁgag gg,g&nddgye sg atft O a.

further -2 hours. AL{@C. CR&ctidY,wds ﬁzr{-ﬁacdrl om dﬁhi(ﬂ‘eblm‘. %S and) 3-meth eﬁmnposed

by the. succes@i ve exﬁhhpxqmn@flzm 04 nidle)nin) mnmmmm«% :

and water (6 m), % pltate
washed with ether. #ﬂé" nrﬁf;ﬁ ??Wﬁ&ew,&gfit% @ﬂgﬁ? cﬂ

wi.th 2M hydrochl orrdbnﬁem mut aqusousdal eﬁ@ &xmﬁl .
basified w tR515 Nwa m nmmlmtta ¢ra vmfmh @Wﬁer 35
Ater Syt over ﬁ ok e g et
renoved to | eave- 31 p rrpoun ur ess o % pur e

by gas/1iquid chromat ography and |dent|cal to the materi al- prepared by an
al ter hative route. AQ,;]pgs product is converted to 3 - ethyl hexahydro - 3 -

(3 - hydr oxypioenyl ) - - Fomiday| - | H azepd,me.sby m,has,pm;oae@ure descrl bed40 '
in UK SpeC|f|cat|on No 1038151“@'25611““35 .- C, 706; H, 8.65; 63/..
| . EXAMPLE 2 S

_ 3-EthyI-hexahydro-3-(3-methoxyphenyl)-l-methyl— H-azepine
: . 3- Ethsy - methoxyphenyl) - 1. - methylhexahydro - 2H - azepin -
45 2 one (5.52 g) in anhydrous ether (100 ml) was added dropwise to a stirred 45
- ~ suspension of aluminium lithium gdnde (1.5g)in anhydrous ether (50 ml). The
reaction was heated under reflux for 3 hours. -

A further portion of aluminium lithium hydride (1.0 g) was added and heating

o continued - for a further 2 hours. After cooling, the reaction mixture was
50. decomposed by the successive addition of water (3 mi), 15% sodmm-hydromde @G 50

- ml) and water (6 ml). The granular precipitate was filtered and the precipitate

washed with ether. The combined filtrate and ether washings were extracted with

2M ‘hydrochioric acid (3x25 ml). The combined- acid washings were basified with

. 15 M aqueous ammonium hydroxide and extracted with ether. After drying over
55 . anhydrous magnesium sulphate the solvent was removed to leave 3.98 g of title 55

-~ _compound as a colourless oil 98% pure by gas/llqmd chromatography and -
- identical to the material prepared by an alternative route. [The product is
- converted to 3 - ethyl - hexahydro -3 -(3 - hydroxyphenyl) - | -methyl - IH -
" azepine by the procedure descnbed m UK Spcclficatxon No. 1,285 025]
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XAVMPLE 3 3- Et hyl - hexahydr o- 3- (3 hydroxphenyl) 1- et hyI 2H azepi ne ‘A T
{on of 3 - ethyl hexahydro -3 - hydroxyphenyl) - | -'pethyl - 2H -

- 2 - one (1 5g) indry. tetrahydrofuran was added to a stirred 5

addrtron of . vvat e'r and the precr pl-ExitLMPLE'II ered The prec'l pl tate was vvashed

~Wi th tetrahydr ofur%rﬁﬂ'a tftX s evapor at ede#0 a
solid. The Zﬂ; %%g gg,f eg §t§ig¢‘ dded. The
- preci pist at eckulliehsi Sfﬁi(rhfn whu 048g)a Mabd: OEfor i ed oyer

anhydr ous nelgness Thrmesatiop Irraxtereaaradc rddt:cmh srdbjr(bhelad&tmenaf wagen d whi ch was

recrystallr ‘h‘r EP‘FE‘P t?é’ ash ‘&bﬁ Yffqu "é“%’tgrpound m p.
[err]. |deq % onﬁ‘f ﬁt?:gg ‘Lk&’it'mhe EXAMPLE 4

10. dtchloromet eland|elapbrle Y i dong
15 n- But yl | |l'e¢vreurm(idﬁhich waheee hse_ﬂzmoma etmlletuo%eéwlatofteermt}e under dry

ni trogen wi t9pmpOp ach B9 5a'rrH:?eC( *é?ﬂtrﬂa'mﬁgmzerg# prepargd by etqlfer"a(% m). The
- mxture was Q¥ red for 10 mnutes at. [err] after. conpl etion.of the .
‘addi tion and then I - methyl .- 2 EXpMPEEI4dlone (20 g) in ether (25 m) was
added dr opwi se. over 101Mrthyl-3-(3-mmmld!¢xeﬁFhE|)-ﬁ1P}mud@evvas St | rred forisa

further 10 mi, in, °"a“e’ ﬁg;‘;% at2 1:'¥!9F HBenone (19. 4
ith Simiite (27 ml Y
g) in ether iﬁ%ﬁt g‘%"%‘s’ﬂ{ Wiher o eﬁoffs? [ Henlll XL Ure vas

stirred at ZxQEhilo-rza p"wfdh&r(zﬂ j)dmremea maswisrhﬂnemyd:pwi oeek fy the

addi ti2fn, drmirwes.cThe nilxtﬂvt Wa%)fstl f%t arfa ctlw'br-"r T aci? (50
m) and wat e'fgmein 'ﬁ fﬁ‘n}h‘ﬁa?d g‘:ﬁgt‘ﬂf:'durr ng the 25
acidificati Ha Laf dl nhikoskeid room

25 tenperat ux Gmt)mn fl enter | SOarmi‘mhmmngmmopldaxsewavasbaslemrngmed and dried

([err]2s. Re cagqn{{gem

e tlerrerctnoa Tﬁwrur 'srirto g).25The
aqueous phasg et iﬁ“ﬂ’ C%*g m) and the
conbi ned ext xtiaitsd WHedstvaly vath WHIorof (wx teurrartsed agueous

sodi um chl orwdewashledrmmwa@f)(loo ml) ﬂﬂ@atm'a qd aqmbudsqdam 4olutidav apor at i on

left adal e . g}‘g Uf% 5%;:4 g ' e bi nedf and
di stil ed, gi
liquid; agd 553 t.% :‘% 1q aﬁv ﬂl-J‘-‘628/8|'F

é

_ , hobile
yel I'ow mass, 1d ¥ IR ab sk ymnptkevl/asmcﬁmn-tl f dope (FRaesceterght | y | npure |

44679,
iod AOwa©® a | i ght
- meth$d - 2“"1”" Tastien Bd’f?é“{eﬂg%dr@cm/ #nd NMRos tﬁ‘ titlg Komeoundact i on B wéks
jdentified by IR and NVR as the %ggg)ound s 35 EXAMPLE 5

3- Et hyl hexahydr9]Sllhyqﬂ;g‘%m‘ﬁrI(1 "Jl'yl)&%ne, ZaRi n- 2-one A 2

mol ar sol ution QR BroniideCin ,-,njo,aswas treat ed
with 3-e ra-zl thkazemmé- e 12177 g AAsIsﬁt Clem Chem 40 :

1976, %13 26 ?% %ﬁﬁﬁ 2 ‘Fé‘& edfo

40-diisopro E!}T%J E;)‘teac %Eg@ﬁsﬁ%g re was
stirred for cmrum rOfhirdaction hituce was'Polre@ $itoco

cycl ohexenon%N HQI 62 mlh KHFI' lBOtmli es Alig emxeltrq: rwasn tfa;ledZVkM)urs t he

reactith %ﬁ ga Wi tt'efedlo m Hut es
the m xt Ur e 3@@5‘3"5 ﬂodoIE llatxon g%:}}dt)ﬁé acgm?s s 2% , the

conbi ned or g@pt qsphmes/owaﬁhe 3Mg§ hRecasttmataineds 8°C/007 mm) gave
. analytically . pure matenal .

50 Analyszs ' S = o o S 50
' ‘Found: . ' . - C,724; " H,96; N, 54% o -
. CyHaNO, requires: G, 7225; H.93: N.56%

The product can be aromansed by the procedures descnbed heremabove

L . i EXAMPLEG - _ . :
55 : Hexahydro-l-methyl-3-(3-oxocyclohexen— -yl)-ZH-azepm-Z-one 55
: 2-Bromopropane (12.3 g) was added to suspension of magnesium (243 g)in - :
.ether (50-mi) at such a rate to maintain gentle reflux and the mixture was stirred 4
- hour. after addition was complete Diisopropylamine (14 ml). was then added
dropwise and the mixture stu'red until the dean test showed neganve {about 1



aqueo‘us NaHCO8 sol ution and dri.ed ([err])__,,:l?ermval of the solvents under
reduced pressure-foll owed By distill@atign gave the title conpound as a
viscous oil (Bpt 155-160C/ O 1 m’r) (13 g) Redi stillation (154-[err] mm
gave anal ytically pure material. 50 - Anal ysi s:

50 keund: . C, 72.4; H, 9.6; N, 5. 4% [err] requires: C
72.25; H 9.3;_N. 5.6% The product -can be pgggriggrsed by the procedures 4
described herek Rl 05

Hexahy dro- 1- met hyl -h3ul() 3N0mmdibmhmeﬁﬂ(12 Ng))weQHddzdaprq;pWBe dexothermic). Aggr

s SRR e R

stirred + hour aft Ecy Hemhop 4agjl (8€other was 5
t hen added dr opvvr senﬁado\teheghnmeueatnsﬁ mlxtml Was) pour I(Zégml gwed
negati ve (about 1| stirrgd for 4 hour. Dichioromethane (3§00 mi) w(% g%%%if 2;8\5

7 hour). N-nethylcd ?ﬁgﬂnogcgﬂ: {e; .

After additiofy of t%e:sﬂég?"‘l%ggf eﬁq’e o redit\gs o6 kel adbiite gawd thedue 110

separ ation of a st ititleycompbard, (1 gbtdeﬁtmabweh thee;dodzsobflsx,tnmlﬁ hddi tion of THF
(50 m). After the addition was conpl ete the reaction mxture was stirred
1/2 hour then treated 5 - dropw se V\AEXAMPLE7SO ro o -

cycl ohexenone (16.4 g) 'eM 3"&7?&“ lok fi ctlon
i xture vas ppyired jpaB ﬁg‘%&a y}?" ‘CRX OQ ﬁréngmu‘{“ "%
Di chl or'omet hane (3(£teﬁ’u$wmsc Sexﬁ ru&tbe w 25h@. Aefcpneous

| ayer was extract edunhQrHOdnlokthaarfUm Idsmlbd ka?,fmpthﬂl' -l?aﬁ@lldpn%(%’dﬁiﬁ) e dry

b ocaure” Tl | agen (GER %mzds%@?&e °v”‘§l°fr§é§§cr”%m SRR .

gave the 10 title mamgna ringlthe dddition. AR inictate Wsts nemeorprmdmtz idursatanyl e '

1. EXAMPLE 7 1- Met HagP Qa-‘UhGIC ledlinice and treap¢d, deopwis lﬁbﬁﬂs ba mlxture °f
n-Butyllithium (159 °F'Fr lfsfe;?éﬂémi dﬂfﬂg‘ %l ol dr BIne.s yégt i nut e's
15 under gk Ni drpllicmatbhis) prciert 3 Bie KAWL ke s eme b (50 25

m), with 15 ext erawdrofoa-h €10x5mml)iand tltecnumnntﬂamadxmre eashed mithm eeroat ure
bel ow [err]. After mi fal!d ;aneatedmmwupelgm °h \miband MgSOa)

ti ét
1- fret hyl - 2- pyrrolld%‘ffﬁ ?f%r ?ﬁf&e *&i@ a(gg}&se .
over 15 minutagg, angfy 30611 dm@ds éeEéhﬁ ar (24 ot oo o
20C. 3 - Isopropoxyw{°(2mo350m $9C2007 im( 6 ether (2
added to the m xture over 15 m nut es, the suspended solid 20 dissol vr ng
during the addition. The nmixture was stiEXAMPLES a further 2 hours at [err]

and. was then cooled in jice Wd@a’:@d Q!F'@ md-yB2Heazeny Bip-2-opp s it
of conc. hydraghl of bg 'r’%:‘éﬁ'u ?ﬁf et at ?&ﬂ% ‘ﬂxt‘@bgtéwz AES&E er 1035
m nut es t he' 8’ ases_gppf; OFH) 2 ideBinPITA Sée (6357 &) insdrATHEd
(only a trace of 25(50 mi). u‘hgahie:su hﬁdﬁnﬂis treated after Ormmixteswdla/mt n of Re

aqueous phase was emthaégstﬁgd \Rtlftkﬂ! Qgeﬂpésbiﬂd'ﬂ‘%g?@» F‘%ﬂ’ nlta‘gdoﬁg% i ned
extracts were she
chl ori de sol ut“rwgn ( @_ﬁfaﬁ %Tm%qyg ﬁ% om?mcﬁ %ﬂr&ﬁtuent w0

ave an initial I c uaunsll 13 Emﬂoraﬂon ofthe saiveshgade anellawmlldoWhlch recrystallised
J _ y : g%m eth;?&acetate to give hexahydro 3 - (3 - oxocyclohexen - 1 - yl) - 2H -
azepin - 2 - one as an off-whlte sohd (45 58 m. p 159—165°C

45 - Analysis: o . s
: nayes Found: ° - .G, 68.9; H, 874, N, 6.7 A
requires: - C, 69. 5 ; H, 827 N, 6.76% :
eth 1?’(‘3{\MPLEI 9h | ‘1). 2H 2
" Hexahydro-1-phenylmethyl-3-(3-oxocyclohexen-1-yl -azepin-2-one _
S0 A ::luu}:)n of exah{rdro-l-%henylmethy -2H-azepin-2-one (5.68 g) in dry THF 50

was added at ~10°C to lithium dusopropylamxde prepared from diisopropylamine
(4.4 ml) and butyl lithium (22.9 ml of 157 solution in hexane). The mixture was
stirred for 4 hour and then - tréated with.a_ solution of 3 - methoxy - 2 - .

o cyclohexenone (2.53 g) in THF. After 5 hours at ambient temperature the mixture

55 was poured into ice-cold concentrated hydrochloric acid (100 ml). After 55

vigorously stirring for 12 hours the solution was shaken with. several portions of
chlorofornm. The combined chloroform layers were evaporated to gwe the title
compound as an orange oil (conc HCl) .



r red col'our'(37.82' g). Di stillation of the oil gav_e the title i
conpounhd as a pate—36 yt:||UW|iquid whi ch solidified on-seeding to a

ss (32.7 rr} nm[err]"nm mp. [err]. EXAI\/PL.E8
0- 3- (3- ox ﬂ E l!" 2H—azep| n-2-one Lithium
opyl am de, reating diisopropyl am ne (45.3 n1) 35

with 15% butyg lithiumin hexane (231 nl), ?4388810(3 under nit rogen, was
treated at =35 BUCWrTITI=TTTT :
(63.7 g) in dry THF (\BﬁAﬂi E GhaIM{IS:+e ..SUSPEI’ISI on was treated after 20"
mnutes with a sol uti'od tmegund abgeqesal farmyla oy c| ohexenone (40.8 @) in THF
(50'm). The resulting solution was allowed to vlvarmto anbi ent terrperature ;
After a further 3 hours the cool ed 40 soI R'ion was treated with '
concentrated hydrochloric acid (120 ,sfl rred for 40 18 hours. The
THF | ayer was conbi ned with several m ext pacts from t heghaqueous

| ayer. Evaporation of the sol vent gave aNy I d, which recrystallised
fromethyl acetate to give hexahydro 3 (3 ycl ohexen - =1 - yl) -
2H - azepin - 2 - one as an off- white soﬂEe d (45 5 g) mp. 159-165C 45

. Anal ysi s: wherein n is 2, 3 or 1

45 Found: 5 hydrogen oxleweBaliyl - hydg’“?'}i,mr'\fr Rk 2’/‘"?"&"’"‘"?”’9’ and R is s
C, 69.54; H 8.27: N2Z. CPG!RP asglaimed dmberemnls4

1- phenyl met hyl - 3- (& ,;’? féﬂamfdyr a"&mfbﬂrHWerenélebydrogen.lAwgor utlon

of hexahydro- 1- pheny 4kt hia@aﬁﬂwrn?an%&&fitaﬁﬂs 1) 3 fnleTﬁl;vdmg
)

added at- -10@ to I|tr$erauydreopr-omth3&m3dq3proeo@bbde = OGN -GA)| SBPL BRYinai ne 10
(4.4 n) and butyl? TP‘PEN 0\, 'of 0 sol ution |n hexane e mxture
was stirred for + ho r3 aé&i‘ ealf”é*ﬁ "ﬁ‘“"sgj 'g?f‘dﬁ'p Jhoxy - 2
- cycl.ohexenone ( Zzépin )z.r fter: ours at a %"te re the

m xture 55 15 was p@utecMcthyloJ €6 eoia&yﬂdrment- n atydyd- try(wﬁsrmoqer c acid (199
m). After 55 vig ot % °’§Q9‘V *Exﬂo I s Whe2l olaa¢pimn 2wameshaken
with. several por For of g‘? ne‘d‘°&¥?l°d?’&ﬁ'or‘m¥'hyé’fs wer e

‘evaporated to give the Arpt-dcesseenmepuidga&omoeﬁ né¥al ro(-lﬁmfzne)HCl)

1.593. 888 VWE CLAI'M |
conmpound of - general f ormul a (1) R wherei n’ n | 2 3or 4, R |s hydrogen
| ower al kyl or aryI (1 ower) al kyI and [;Hk]\ ) - hydrogen or | ower
al kyl . - (9 - j2 5 2. A compound
as claifmed i20 claim]| Wnerernnrs A iA ' as clainmed{dm claiml
or claim2 wherein R .S hydr ogen, | onely 1@y ‘benzyl . - 4. A conpound
as clai-med in.any one of clainms |I' to 3 Rberein. [e'rr'] S hydrogen 10 -
5. Hexahydro -I - methyl . d?i' _d (3 - oxocycl ohexen : -2| l:)-- 2H - azepin -

- Cilmea i 18
1Q 2 - one. | b%[mmkyl and Rnx(s drogen, lower acl,if:?ikg?y%ower)alkylyrl o&‘:ealilzgll g;'

pi perido ne. ower alkynyl which comprises aromatising, and optionally O-(lower)alkylating or.

_ . (lower)al alylatmg, a compourid of general formula (I) as claimed in claim |
25 m w ich R'is alyl to give a compoiind of general formula (Ile) in which R’ is 25
. hydrogen, lower alkyl or aryl(lower)alkyl and, if desired N-alkylating a compound
~_ of general formula (Ile) in which R? is hydrogen to give a compound of general
gtl);mul;i (He) in which R} is Iower alkyl aryl(lower)alkyl, lower alkenyl or lower -
: yny
30 12, A process as claimed in clarm 11 in which the compound of general 30
~ formula (It) is aromatised by treatment with cupric halide in the presence or
absence of lithium halide.
13. A process as claimed in ‘claim 11 in which the compound of general
. formula {I) is aromatised by treatment with bromine. -
3 * 14. A process for preparing a compound claimed in claim 1 whlch comprises = 35 -
reacting a compound of general formula (Im . '

|
/R o
N&\ S am

where n and R dre as deﬁned in clatm 1, R*is lower alkyl aryl(lower)alkyl or
trialkyl-, tnaryl- or tnarylalkylsrlyl and Mis —MgX (where X is chlorine, bromine

| _CH~>



7. 3.5 Et hyl hexahydro - | - .nethyl .3 .-, (3 .-. oxocycl ohexen -1 - yl) '
- azepin - 2 - one. 15 < = 8. 1--|Vbthy|-3- (83—=—oxocyctohexen -

yl) - 2 - pyrrolidone. 15 9. Hexahydro - 3 -

yl) - 2H - azepin - 2 - one. 10. Hexahydro - - phenyﬁ“ﬂiﬂmn m‘mm
oxoeycl ohexen - | - yl) - 2H-- azepin - 2 - one. rc:ce&s
preparing a cogrpound of general forrrul a (111583.8880

20. where n i s as defing |n .Cl al al k r n,
over 3yl or arylggr,gﬂ,rgg S PR rtémrrgyrrv*@aérf“"*ré%ﬁz AR PLEE
aryl (I ower) al kyl , ['ower enyI or |ower al kynyl which conprises

aromati sing, and optionally. O (I ower)al kyl at ” g or O-aryl(lower alkyl atl ng,

a conpound of general formula (I) as claine cllaiml 25 Ja0 Whi ch
[err] is alkyl to give a conpound of genera rrula (1l1e) in vvhﬂ c)h [err]

is 25 hydrogen, |ower alkyl or aryl (I ond? yl and, if desired

N-al kyl ating a conpound- of general formula (lle) in V\/ni ch [err] is hydrogen
to give a conpound wiergen@ar &lhylolysable pfdte}ing rgrmi'pi a:hi Ridjecting dhvee proghidtyto, .
aryl (l-ower) al Kyl , Ilmrlequsal ken | or | ovver al k [ ocess
as’claimed in claim 1/ av ﬁ:’gﬂgl F{%& or ghggﬂ‘eﬁafs l°w%’0aufyilaml ®(1) is
aronati sed by treat rre }3,. Sml 15 R i€ oGO absence of
lithium halide. 13. A lﬁrﬂ(pﬁ:&SssaSclﬂhlad hmhmewha'eimKEls hyarogénanthsodimpound

of general folhula reqtassms of ighiem. - treat ment vvr ne. 10
14. A process for prep rﬁ e o) l? °‘ |Is§fjv£‘“ k&Qo&B&B{dI ses
35 reacting. a corrpowg@nem oA\ @l1) %riﬂé @Ia&aﬁ :em rafuf} as

deflned inclaiml,(Merr] is |ower alkyl, ary (Iower)al Kyl or trial kyl -
triaryl- or trlarylal Kyl silyl and |\/|IS -|vgx (where X i.s chlorine, brom ne

* C L M S 9 ) © 1,593. 888

9 or iadine), 15odi um potassium er | i t e ‘ﬁﬁ a cycl ohexene ddV¥)vative 15
of general formula (1V) (1V) where Pis a. ysabl e protecting group and
subj ecting the product to 5 . hydr ol ysi s

5 15. Aprocess as clained in claim14 wher%rn [err] |s | ower al kyl and M

- MgX (wh X hi b d I d
:fr c:vgl rr1(15e\r/\gereI ?(‘"C B EE% rO ed%ﬁl : %R%Rg "Lg,iﬁ'h Até a "

wherein [err] is h ;caisdurh po asstumor lit
10 18. A process as clmmmlodenaﬁblamasdix:?clmase/hereMR‘sisHydtobcundMEsedm:mr ocess

T T R M R A T

15 2. A compound eral formula (I) as defined in claim | whenever
15 . prepared by the process c aimed in any one of ‘claims 14 to 16 and 19.
-25. 23. A compound of general formula (I) as defined in claim | whenever 25

prepared by the process claimed in any one of claims 17, 18 and 20.
24, A process for prepanng a compound of general t‘ormula

o R

where R’ is hydrogen, lower alkyl, aryl(lower)alkyl, Iower alkenyl or lower
30 - alkynyl, R"is loweralkyl, R¥is lower alkyl or hydrogen and n is as defined in claim © 30
1 which comprises reducing a compound claimed in claim 21 and if desired ether
cleaving a product in which R® is lower alkyl to give a product in which R® is
hydrogen or N-alkylating a product in which R? is hydrogen to give a product in
which R’ is lower alkyl, aryl(lower)alkyl, lower alkenyl or lower alkynyl. _
5 25. A process as claimed in claim 24 wherein n is 4. ' 35
: . 26. A compound whenever prepared by the process claimed in claim 24 or 25.
* 27. A process for preparing a compound of general formula (I) as defined in
. claim 1 substantially as hereinbefore described with reference to Example 1.
28. A process for preparing a compound of general formula (I) as defined in -
40 © claim 1 substantially as hereinbefore described with 'eference to any one of 40
Examples 4 to 8 : . :



é

where n and [err] are as defined in clarml and [ [err] s as defrned in i

m 14, vmt—h—a—eeﬁﬂpe&nd—eﬂf—general formula MA, where Mis -as defined in

14 and A amine radical. 20. ‘A procéss as clained in i
19 wherei Hillmmilﬁm Imﬁ lmen and Mis sedr um 20 pot assiumor -

ium 20 -21. »~A
.conpound oﬂ)qeneral fornula (Ile) as dbﬂBﬁ&% in clarnrll whenever DreQ&red
by the process cla f nd- of
general formul ‘Aol z-ps P ned%ﬁerglf%&ﬂa W“é’#e‘{?g g?%%g‘F &g}fg%g pr Oess

claimed in any oneimfa cﬁinﬁioﬂﬁi df/geticpal ¥ormeutec| Yiwhen@ber prepared by thﬂ(brocﬁssmﬁrrpound of .
gener al fornulac%$02%s defined in e¢laim | whenever 25 prepared by the
process clainmed in any one of clai Mg 475 gwand 20. 24. A process for
preparing a conpound of general Rgﬁﬁyka {gg&@rr] i's hydrogen | ower
al kyl, aryl (I ower) ﬂTE{ngkegﬁﬁﬁmh*ﬂwﬁﬁ_ﬁﬁk_—_ , [err] is
| ower  al kyI [er r]lfidxgéhkjr’ﬂer ajesty’ :cl:“ :caﬁ%téw ounerd_ess. Leamin on’c%;!f:hed in claim
30 | which conprises reducing a G@Hﬁﬁﬂﬁ@“@F&PﬁEﬂ inclaim21 and if desired
ether cleaving a product in which [err] is lower alkyl to give a product in
~which [err] is hydrogen or N-al kyl ating a product in which [err] is
hydrogen-to give a product in which [err] is |ower alkyl, aryl(lomer)alkyl
| ower -al kenyl ..or | ower. aIkynyI 35 . 25. A process as clainmed in
cl ai m 24 wherein n is 4. ..~ .35 26. A conpound whenever:
prepared by the process cl.ai med inclaim24 or 25. 27. A process for
preparing a conpound of general fornmula (|) as defined in claim!l
~substantially as hereinbefore described with reference to Exanple 1. 28. A
process for preparing a conmpound of general formula (1) as defined in 40
claim| substantially as hereinbefore described with reference to any one
of 40 Exanples 4 to 8. 10 - _
1, 593, 888 10 29. A conpound of
general formula (I') whenever prepared by the process of claim 27. 30." A
- conpound of general fornula (1) whenever prepared by the process of clarm
28. K. J. S. Brown, Chartered Patent Agent. Printed for Her Majesty's
Stationery O fice, by the Courier Press. Leam ngton Spa. 1981 Published by
The Patent Office, 25 Sout hanpton Burldrngs London, - W22A 1 AY. from whi ch.
- copi es may be obtarned _ _ _
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