Filed 22 Dec. 1977 (62) Divided out of No. 1593888

(19) (23) Conplete Specification filed 30 May 1978 (44) Conplete
Speci fication published 22 July 1981 (51) INT [err] CO7D 223/10 207/12 -
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WETH & BROTHER LI MPETENT! | SPEGIFICATIONconbe Uiihe 10593 889
Tapl ow, Mai denhead, Berkshire SL6 H_do hereby declare the invention for
whi ch we pra@et R4l Aaplp?atl@hb’orﬁws%e gparﬁl'eéi 22 Peast93hd the met hod Duesslal C

is to be pe%r@UDﬂﬂdﬁdb@t PENpi 938881 y described in and 5 (19 e
fol | owi ng st'af e@3nComplete Specification filed 30 May 1978 oy 4
i nvention r d¥ait ei4) CombletecSpgcificaipe pitbiishedn?2pluhyi W8he and pyrrol i
derivati ves. (5¢) BT OLE ulCaTD R2Y W07/ @Hiv40on rel ates to cert §
oxo - hexah o6h2e fridae at ageemancedi ne and - pyrrolidi ne derivati
novel procesrsifor piG2parip4 IS8 E730 015120 A2Y RS0eRS RE% 3e5rAfY 361 142e 3
novel derivatives in prep2f?3§ 360388 401 4‘2Y5°(k§9§lﬁl§%ﬁ4t@t5é§l2 6993 3\

di substituted Eﬁ ﬁ&h‘ydrg DTT |\;I' a 10 pyrrol |
derivatives. ThEZhBU&RtoE H}&% 'lf ’f ‘élnventlon are 2 - oxo -
hexahydr oazepi ne, -piperidine and -pyrrolidine derivatives of the general
formula (I1) [err] 15 (54) HEXAHYDROAZEPINE, PIPERIDINE AND

15 wherein nis 2, 3 or 4, R is PYRRELENNE BﬁBFVAaTIVW or aryl (I ower)al kyl
and [err] is hydrogen, O‘Aﬁfc %ﬁﬁ'w@f%ﬁb‘i‘ﬁﬁﬁéﬁ E%Wr@%ﬂ{%@p

| ower al kynyl . Theottﬁ rcoBE Land South £ Pagléw,CMAidEEIRES, B
referred to contal msreHydedaﬁtb&ntxnnomfmwhxchWn@rayahhteahtemmyenatﬁn;edco)m ains |

to 4 car bo n t o s. o 'Eﬁ?%d by ;@R‘a‘l‘rplt'ébﬁqu@mﬂ » 48 heyparticalarly descrigpgd | ‘bé“ for
exanpl e, e I cal IS
i Tt o bt ‘ﬁi‘z‘ﬁﬁahﬁﬁﬁ AR, et

pr ef er abl y a phenyke(rjv@m
phenyl group. may bbexahudsdaztmneedn dm and @xa irg, decimaives, tmoaelsm;sssfouent S
such” as hal ogen, g{ t!°r'1°f"?l E ?:‘H%V aoystdarivafivies i PEPATIR i n

PATENT SPECI FI CATION'  (11) 1.593 889 (21) Application No. 461/80  (22) @

nedi ci nal chenistr bstitu drQaseRIng: PRSFfiF2d 1) mal®

d t
be prepared by aro t-rﬁlnﬁas%adzﬁ Bumt pmwdddbe the( ln¥¢Rtign arél Kylaxoi Ng or O
- aryl (I ower)al kyl lnmhbgquaheplmmmuduhsand-pgemmdeﬁwm of thelgendradofimulgher e n
is as defined abovBDand R is hydrogen, |ower al kyl aryl (I ower) al kyl.

30 . give a conpound of general formula (I1) @R%\lm ch [err] is hydrogen,
| oner al kyl or 30 H
15 - CH% _ | (n 15
: N Yo .

R
wherein n is 2, 3 or 4, R? is hydrogen, lower alkyl or aryl(lower)alkyl and R? is
hydrogen, lower alkyl aryl(lower)alkyl lower alkenyl or lower alkynyl.
The term “lower” as used herein means that the radical referred to contains 1
‘ to 6 carbon atoms. The radical preferably contains 1 to 4 carbon atoms, For
20 ~ example a lower alkyl radical may be, for example, methyl, ethyl, propyl or butyl. 20
An aryl(lower)alkyl radical is preferably a phenyl(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 substituents
common in medicinzl chemistry.
25 ' The compounds of general formula (II) may be prepared by aromatising and 25
optionally O - (lower) - alkylatmg or O - aryl(lower)alkylating the compounds of
general formula (I) .
O

- CH%N_& 0]

R

. where n is as defined above and R is hydrogen, lower alkyl or arvl(lower)alkyl to
30 . give a-compound of general formula (IT) in which R® is hydrogen, lower alkyl or 30



' 1, 593 889 aryI (Iower)al kyI and, if
"N - aI kyl ating”:"a conmpound of general formula (I1) in.which. [err]
rogen to give a corrpound of general formula (I.I) in which [err] is

| o r al kyl, aryl (I ower)akkyl,: I'ower al kenyl or lower alkynyl. By "N -
al kyl ating" is meant int r oduci ng onto the nitrogen atomof the 5 :
heterocyclic ring a'l ower alkyl, aryl (I ower)al kyl . | ower al kenyl or | ower {

al kynyl 5 radical. A conpound of “formul a S may ‘be aromatised.to a [~
conpound of 2ar mil a (11) in which [err] J’ngﬁ rogen by treatment with 27
cupric halide (e.gm al IQE@WI@& &f“l@u {afindY ubgdBhd of dandrTFoRufs ENCE or -
absence of lithi U(gl%l‘(liikvhiiﬁﬁg’]'ﬂﬁdf a:'étdgm % fdlﬂTgeh%d f&tﬂg%d (ml)a:o\smbh/ent

such as tetrahydr&furlaweroaikylmrﬂﬂwgbl 1, ldvweer alkenylepcéwmmlqynﬂe Al ternatively

a conpound qf gen Wﬁ in P% nARE M Jhd of -
gener al forcr§u|a (Eﬁ?x‘ %%E%wr lal?ry(?:igi{vrﬁ@ar rse@)E@- ﬁ%&uﬁ‘ogggh??em ?

such as chl oroform)lmhhl ischydtogld By iresemént withrchpric Halitle (g u;l:_;ﬂc ®eomide

Preferably not noprecmxamc ;lLtﬂll tlmﬂresezFﬁe Hr Fﬁﬂﬁeﬁ h d?P‘('g asti
conmpound of ener Ia
may be 15 1(9 §1 min\)elyiﬁ Eﬁ earo l

(1) in which. [er sdlverns sudtb aé amar-ofadnkyhem lete divhiveidé oni o‘.dnbdar maaﬁomdt
presence of a lo fq#ﬁ |m ¢ bojit

bimo e?ﬂbf%rmyars pesme ‘éne -
cycl ohexane, oi ac l‘[‘,’ Qfo ‘?’? I]t sugh
as N - brombsucci fswét Qfiyl By te@fm Al BromheS@ pteﬁhc&uc B%erCikatoP (10

met hyl ene di chl or exhenpds; - ioaa bdvnnﬂ&uch as tbenzeaeh‘tmlohd@ne:@ntaaemm e)aOd byver

al kanol . treatment thh a brommatmg agent ,05_|
formila (1) gnd pfESE: E" @gfgﬁ“ R R Ry fﬁsd S
in UK Appli cat i on NOTHh rihla (1] HRGBER)sed foPtNeinpicphralidtarer esent
application is didesdgbkd ahbelai mirlii{dspmtbaﬁanﬂmﬁfﬁ'i@/v'l (Bedal Bou3338) faam

intermedi ates for Wi %ﬁ?fﬁ%“ ’gpphcam‘:ﬁﬁq}’sg’ﬁ' : ousgﬁlllcal I%m é' te.fag in

hexahydr oazgpi ne, pﬂ’i eémg gl h@fu éi me, pxp ﬂ ?i %&Wﬁszm 25
exanpl e, the conpderidtivesl Feterampik, ee&mjscaxn gena-a Wotridla [Iey inJwhich R¥isir ogen
can be "N - al ky Ih!d?&ena&anrhsnTNor?ékﬂ Pyas; mentioned ghavee x}g @qu%blleo Bkkyl at e

ahfzrrr:??]';‘s“ﬂ'ygé i ghaﬁf%?‘f ﬁwé e MY

The compounds of 30
aryl (1 ower) al kyl afstftuladl 38n be sulgnuﬁedcmrmearydatmmbym‘bﬁma[mld b lowerl adiyer al kyl

or aryl (1 ower)al kgtogullé%'ﬂ'be g@ gpsm bel redy PdeéO %;’lgr%“rlfngt ed in
~the 3-position byg? b 3@? d-33 .
- di substi t ut gsl co Z n sr,sg;ﬁuﬁm%}: u:ecin -thé, 3 - 135

""few

di substituted - «mamepﬂae—-plperldlne or pyrrolrdrne erivative. An
enbodi nent of thrs route for preparing 2 - unsubstituted - 3,3 35

di substituted - hexahydroazepines is |IIustrated by way of exanple, in the .
35 reaction scheme below - . -3 1,593, 889
3 [err]. [err] [err] [err] In this reactlon schene [err] has the meaning

gi ven above, [err] is lLower alkyl and [err] is lower alkyl. If desired

conpounds (Il1a) and (l1b) can be etherified to conpounds (IIc) and (11d)
respectively by treat ment with a (lower)alkylating agent, e.g.



5. 3 dlnethyl$ulphate or wi.th an aryl(lomer)alkylatlng agent such as
benzyl chloride. 5 Either conpound I:J;a: or conpound Ilc can be C - n
(I'ower)al kyl ated to conmpound 'l b or Conpound Ild respectively. The C - >
-(Iomer)alkylatlon can, for exanple, be carried out by reacting conpound |l a

Jlc with an al kyl halide (e-g. an alkyl bromde) in presence of a strong
ﬁbase such as sodlunlhydrlde sodam de or a_10 _netal amde [err]A
{(mhetévﬁ is ' j.s.
or I|th|un) The nmetal ami de, such as lithiumdii3@ ropylanide may be -
formed in situ. Under some conditions conpound Ilajmy be both C ‘and O -
al kyl ated to a conpound of formula Il1d. 1f [errHi he ‘conpounds Ila and .
Ilc is hydrogen then it is preferable to al ing a base such as for
“exanpl e sodium 15 .hydrlde in tol uene) tg,the N-at om

selectively before carrying out the 15 yafkyl ati on process. The
conpounds |1b and IId can be reduced t¢/ the.cgsdour@R’VI and VII . .
respectively as.disclosed ’in our UK Patent Spegifichtion No. 1,285, 025. For
exanpl e, the reduction can be carried/out .witA '@t!lde transfer agent, '
e.g. lithi'um-al umi ni um hydride. |f ddsired Ccnpo nd can be 20

converted to conpound VI by ether cleavage, “ayd wq%ﬂ hydr ogen .br om de or
20 boron tribrom de, as described injthe abovggyg% ed UK Specification
No. 1,285, 025. Compounds VI and Vil ed \n UK Specification No.

1, 285, 025 ‘as havi ng pharnmacol ogi cal ctivityyqpartiicul arly anal gesic
activity. A particularly 25 i npor¥ ant | gesi ¢ conpound is that of
~formula VI1-in which [err] “i.e. nethvl amﬁa {s ethyl. This conmpound

i s meptazinol. The present invention j process for preparlng
such conpounds in good yield fron1re

1, 593, 889 OR N ng terlals For
exanpl e, the starting naterlals7of for i / is 3 are readily "
avai |l abl e derivatives of caprolfq w}héa : wn in the reaction
schene can be subject to vaglo edi 81 CatA npl e, the al kyl

hal i des used in the C- al kyl '%iﬁ : pou ds I[la and Ilc can be
repl aced by .other active haI&@ngC npound}féoz §ﬂ§onpounds
corresponding to VI and VIl ig mhlch Pt (Io%g radical is

repl aced by an. aIkyI radi cal con uncti®nal group; if this
functional group is reducible it . rther nodified during the
subsequent reduction step. In a furNaer dification the group in the
1l-position of the internediate 10 conpounds may be renoved to give a | .
- H - derivative which may subsequently 10 be al kyl ated, as for exanple,
described in Specification 1,285,025, to.give a product- having a different

1-substituent. Anallamadrﬁbae&ueﬁea’ ha3 thed éming giverd dHoee] RABMMer hlkylaadRESt | ON
with the Reaction Sem,rraﬂc riﬁdesm pﬁndeﬁia)@nts(lﬁzinam qslamﬁf:@w ooumovndsh '

d I d 1 t\/ it 1 nt e.g.
CompoungS b ead? | M‘f’m ég;% R R et e

15 phar nacol ogi caI mtonoo -eﬂnﬁen)ﬂk)datmdc for@ka i) bs

described in J. a"' 8‘8"“133'1'61 L 1' ﬁ%@ tde( |f¥g¥¥éat| on
No. 850777 ang i 3;@. Zpiﬁéiﬁﬁ? ?‘5& 1 n%’ mmf.?hem 10
1965, 8,-313. Conp §urﬁ e ntdtddindie] suck &Nitkiem Qi ﬂib?l may be
al ternati ve nmet hoddorntdd in situ. G)‘nderrmﬂeoxdndmonsldowburmtmmse owoth C- and O -
20 [err] alkylated to a compound of formula Iid. If R? in the compounds Ila and Ilc is -
T drc:lgen then it is preferable to alkylate (using a base such as for example sodium'
15§  hydride in toluene) or benzylate the N-atom selectively before carrying out the 15
C. - (lower)alkylation process. The compounds IIb and IId can be reduced to the
compounds VI and VII resFectlvely as disclosed 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 ,
20 converted to compound VII by ether cleavage, e.g. with hydrogen bromide or 20
: ?srs%noggbromde, as described in the above mentioned UK Specification No.
. Compounds VI and VII are disclosed in UK Specification No. 1,285,025 as
_ having pharmacological activity, particularly analgesic activity. A pamcularh
25 important analgesic compound is that of formula VII in which R?i.e. methyl and 25
R is ethyl. This compound is meptazinol. The present invention provides a ‘novel
process for preparing such compounds in good yield from readily available




anitrile ester of general formula VII is reduced either directly
cycl i sed conpound of fornula X or to the open chai n conpound 1 X

ich/can be cyclised 25 - to the compound X. The reduction can be .
car#fed out by catalytic hydrogenation, - 25 e.g. at a tenperature up to (
-about Terr] (for exanple with hydrogen in presence of - palladi umon chaEchoaI
at about roomtemflerature in a.solvent such. ak5%88hanol.. cont ai-ni ng

\I'n the above fornul ae n has the neani ng given hereinbefore. Inthis¢ &

‘sul phuric acid and undgsrtiag PARFISTRr SfampROHe sfing n&téna)so@fona&ra@nﬁ e,nnﬁmtsufe
above about [err]. (e. gare\xmdﬂyla ablg dprivativésiof cpprelaeame of - _

ney 3
nickel at- tenperatures Eﬁ‘}? Gh?‘ﬁn it antl ybmemn baahbracs to various
cycl ohexane and 430 un %@ gﬁfg@gﬁﬂ Cyalkmwn of
t enper at ur e reduct i ON gieypm @rculees TR inGRHIdIG ngymlfﬁdﬂ

t enperature reduction lsemi@edtby cxdizalictaitaifingl i eunmﬁamg attivaal
may be cyclised to th %k'“ ﬂhRSaW‘W d nagsrelsugmue(ner@ucnon

‘refluxing xyl eneyp g% % atio r&?gﬁh diate =
formula IT in Whl ch [g%er hkylSteHlYQréé?%ﬁam & in ?%gér; a&gﬂf}éjgﬁﬁly o .
y

into the' conpounds Ilprpﬁucvm;\mtx d;ffc ntj bsubstmntadkda gomarremiphs( aN®&E d

selectively N - al kyl a@ H tﬁ: W%ﬁ Ftaua heth@?ﬁ%lpm can be' |
~alkylating agent g5 sucm,@@os wiving rgaﬁ"f’ gﬁ’gs‘;@ R havmg _
exarrpl e, by reductive rﬂﬁ Bkicﬂlicu suchasprofad e@‘ﬂyﬂgh IL fbed in J.
illustrate the i nvent 1965, 8, 316 and Belgian zl?&e ification No. 850777 and

Hexahydr o- 3- (3- met hox “2’3 “ ed‘“%Meq\/g%ﬂB 5 -
cyanopent anoi ¢ agj d mmﬁ,ﬁn gr,ufé\%:ﬁ"¥ edﬁ%g PLparg éy a"VFﬁ“ thods.

5
10
13

20

met hanol (100 m) contairii ng conc. - sul phurr c.acid (7.2 m) -45 - and 100% -
pal | adi um charcoal. (2.2 g). Uptake ceasgd 2 rml ey QL. Jdr ogen had 45
been taken up. The catalyst was f| @@” W‘ap b@ rr%vé% under

reduced 5 1, ), 889 _

5 pressure affording an oil. The ol \/\/<51le§l ured int water basified with
conc. amoni um hydr oxi de, extracte k @5 et her. washi ngs
dried over magnesi um sul phate and d to (g ) he oil ( 1{xX)g) was
heat ed under reflux in xylene for S The xyl HE renoved
under reduced pressure affording. aq\m/l?j I vvhr ch- gf/eafa’h@oygl low crystals 5
of the title product from ethylacetate 72 )% 116=Terr]. A further

894 ng of crystals were obtained by disti
crystallizing the resulting oi I from ethyl nal ysis: 10 -

Found: C, 71.35; H 7.94; N, 6.7% 10 [err] requrres C,
71.2; H, 7.8, N, 6.4% EXAMPLE 2 Hexahydr o- 3- (- et hoxyphenyl ) - | '

- et hyI 2H azepi n-2-one He X dheFor ‘ﬁ |n

2 oo (2.2 0) i G et giotmalecs e e EhH BN RRAve ore B i A

stirred suspension of wogound df uth@(oﬂjﬁt eOopGRc@méhn(bbﬁnm\ehx caSQ%: chsed

di spensi on ‘in 0i3) "pr e‘QE‘?&W%@H "a\eé’;gb ° GF@hethm IYM}‘ngm]a)non._
u

After stirring and he arﬁﬁ%ﬁ%laé} Jat%ﬁ;'g% g ucha e &:go
S oA G A

[err] and nethyl i odl kg Bdiph
: temperature above about 100°C (e with hydrogen in the presence of Raney

30 nickel at temperatures of about 100 to 150°C in a solvent such as cyclohexane and
under pressures of about 800 to 1200 p.s.i.). Low temperature reduction tends to

- give the open chain compound IX while higher temperature reduction tends to

~ give .com gound X. The open chain compound IX may be cyclised to the

. .- compound X, e.g. by heating in a solvent (e.g. refluxing xylene or toluene). The

- 35 compounds X are compounds of formula I in which R?is hydrogen. Compounds
X can be converted into the’ comr;:ounds I in which’ R* is lower alkyl or

- . aryl(lower)alkyl by selectively N - al ylating (including N - arylalkylating) them

with alkylating -agents such as alkyl hahdes in the. presence of a base or for example,
by reductive methylation. -~ - .

| 40 o The following examples 1llustrate the mventxon )

_ EXAMPLE 17
Hexahydro-3—(3-methoxyphenyl)-ZH-azepm-Z-one

: 2 @3- Methoxyphenyl) -5- cyanopentanmc acid methyl ester (10 g) was
reduced at 60 p.s.i. in methanol (100 ml) containing conc. sulphuric acid (7.2 ml)
45 - and 10% palladlum charcoal (2,2 g). Uptake ceased when 2 moles of hydrogen had
~ © * been taken up: The catalyst was: filtered off, methanol removed under reduced

=1b-o

30

35

45



s¢ifring-at ambient temperature for. 20 hours acetic acid and water were
added. 20 ~ The aqueous:| ayer was Separated-and washed with )
tol uene. Tol uene extracts were 20 washed with water, dried over anhydrous{
~magnesi um sul phate and evaporated to an oil. Ol was recrystallised from:\&
et-hyl acetate/light petroleum (b.p. 60-[err]) affording 1.95 g (83% of o
hexahydro - 35- (3 - methoxyphenyl - 1 - nethyl - 2H - azepin - 2 - one, in.
- sever.al™ cr Op Sym—fimpr—tda5C 25 _Analg9389 ¢ 72 4 H 85 N 5 7%S
[err] requires: C, predsurel affbiding-ad; oilNThE -ofl Heas Ep60IELIR 03 i i '
Hexahydr o- 3- ( 3- hyd ram;opinenwd)?xnemtayde_amﬂe a% gi Iifnb@%%%ﬁ' ot washings sk ahy dr o

- 1 - nethyl - 3 - °FY magges )e‘# s %!ﬁu*‘f"awme_ E°anQiH - azepin - 30 2 - one
.(11.1 g) in asget Q.n'rélﬁévt%'_u_ fd rdh?l-‘ %%ﬁ @?:"g’ ﬁhﬁ‘xﬂﬁnﬂ e'Qfes
copper _(11) brom def hd sitie p@Hud iom ctBiylbcbtdielts. 23Ti)0.pl 6o 1¢HoC. ﬁérﬁg%? tril,
was renoved under obctustalsiwere obteinedbydistillingahciesiliue and icthsallizing the Résaking 65 SOdi um
hydr oxi-de sol uti onf’("Q‘l\E‘hﬂ%‘aFﬂ‘).'.. The solution was filtered, the precipitate
washed 35 = with wapgsyand the filtrate acidified with conc. hydrochloric =
‘acid. The praoipitated 35 title phamel ©a%.35 Hieyed, gngd washed with watep,
affording.8.62 g of off-whCsB,NOywquiresa 1C, 70L.35- Hex8;] N,6d%econd crop of 900

my, mp. 188-[err] was obtaihed by extracting the nmother liquors with

chl orof orm  The product was purified byexaspig 2l | i sing fromethyl acetate

or ethyl acetat e/ nmet hanol Héxahgire-8-(Xfethoxyphstyd-1HhQRH O H-228ik2-oh2- [ € T ] . :
40 Anal ysis:. Found: Heahydrbl- 38-@;- hbtRoxdifenIPL bl JHEL L 9S. o é(zj -iﬁidrﬁ 7.8;

N, 6.4% 'EXAWPLE 4toigene D v@s p@ieduirbpviseptoanstinjed | suspehsivnl of 4bbiasm Gipifde2- ONe;s
45 Hexahydro - 3 -f22& H0L e-washsil ith ry lighopbldy) was
di ssol ved in 2M sogy sHg mﬁdzl it I

eiple

iigslhsiqq'm-oﬂ r

' bg" QS.E:{B“‘F igmas gogladhat o

(18.3 g, 14.5 ) siteiegla: ahidient Coaiple "ekﬁggmg’ers\?&%%ﬂe id dridiv %ﬁ}%{ |

“tenperature #®r 10 equs layprovas sepathtal and neshed adth edlusme YFdlih b:&ﬁdtsa‘}:ker 20

| eaving at [err] f 0?” b §tF"5’Us§_u§}'g ';°g‘ld ;ig%?pﬂ sulp dtlQ md?apomadlgd with

water and dried af iffyréh gg_:,@is gt_ _;ﬁgﬁ@‘g’ n G1-p.60hi808) pownder
{' { oad biove e i agD .."ﬁ'm‘t‘w r

-mp. 73-[err], idesmepioal2 ixBSeveral Xopss eh.p. V456 .69 g of -
t he required Jgat er i al s. obtai-ned by treating the aqueous nother |iquors
with 2M sodi @ hydr x50 i) and’ di &Ly W (7.25 m). 6 25
1,593,889 " . C,HuNO, requires: C. 723%, Foh %t‘g : | |
3- Et hyl - hexahydr o- 3- ( 3- net hoxyphenyl -1 - met hyl - 2H azep/"n-_z- one Hexahydro - 3
- (3 - methoxyphenyl) - |- - nethyl - 2H - azepin - 2 - one (4.66 g) in dry
toluene (25 m) was added _dropw se to EXAMPLES suspension of 5 - sodi um

amide (1.0 g).in dry tol u‘éﬁ‘éhl(:ﬂﬁ'@"}!fifmeﬂ&réﬂeﬁwl- Rzepine-owes heated to 5

reflux, amoffa waf_xg'ge l%’ﬂ"a d"{‘ﬂ@t’l#é? {3 pexasysiehexen pbcahe2Hedazepiit-er 30

refluxing for 2 hogghse ?byﬁw Eﬁ i' rﬁﬁiw eggé‘;otﬂgﬁufﬁ‘!& ure
mdier rétuc tHe€dark @ hﬁifs Ended nﬂ&md- and

cool ed and et hyl imoiods
the red cal 05, 5( hydroxide solution (2N, 200 mi). The solution was filtered, the precipitate washed
T with water and the filtrate acidified with conc. hydrochloric acid. The precipitated 35
_ title phenol was filtered and washed with water affording 8.62 g of ofF-wh'ite
powder m.p.- 185—187°C. A 'second crop of 900 mg, m.p. 188—I191°C was
obtained by extracting the mother liquors with chloroform. The product was
purified by recrystallising from ethyl acetate or ethyl acetate/methanol to give

:40_ ~ pure product, m.p. 192—193°C. L 40
. Analysis: S -
- _ - Found: C,71.1; H,8.0: N, 6.4%.
.CpH;;NO, requires: ' C, 71.2; H, 7.8; N, 6.4%..
T .~ EXAMPLE4
45 'Hexahydro-3-(3-methoxyphenyl)-1-methyl-2H-azepin-2-one 45

_ . Hexahydro -3 -(3 - hydroxyphenyl) -1 - 2H -azex_ in -2 -one (21.9 g)was
dissolved in 2M sodium hydroxide solution (100 ml) and dimethyi s'ulpigate (lggj g,
14.5 ml) added. The reaction mixture was stirred at room temperature for 10
: minutes then seeded. The product crystallised after leaving at 0°C for 3 hours.
50 The product was filtered, washed with water and dried affording 16.99 g of title 50
.... compound as off-white powder m.p. 73~—~74°C, identical to that obtained in
 Example 2, e : : - :
. Afurther 1.69 g of the required material was obtained by treating the aqueous
mother liquors with 2M sodium hydroxide (50 mi) and dimethy! sulphate (7.25 ml).



rapi dl y'di sappeared. The reaction m xture was heated under reflux for 2
r cool ed and deconposed by the addition of water. The aqueous
p %}J 10 separated and the organic |ayer washed w'th saturated
3, chI oride solution. dried over anhydrous nagnesium sul phate and :
: ev rated affording an oil which crystallised from di i sopropyl ether to- (
give the title conpound (3.29 g), mp. 62-[err], - Analysis: .
15 Found: C, 73.5; 'H, 9.0; N, 5.15% [err] reqwres C .73.5; H 8.9, N« -
5.4% EXAWVPLE 6 3- Et hyl hexahydro 3.. <3 rrnﬁmsyphenyl)-l - et hy | H azepi né 20
3 - Ethyl. -3 - (3 - net hoxyphenyl’) ™ - Thexahydro - 2H - - azeprn -

20 2 - one(5 52 ) i ydrq 0jod -- dro vmsetoa :
stirred suspension o rk' }\ “e% NS i"s' rous ether
(50 n). The reacyq g?x’;g g rg Eﬁ% .
portion of & umi nsddm bﬁ'ahb’(lm wdrdnd@u(eﬁc Oehl). ﬁaieh:@@t 5
conti nued for a freflukeamPohigwas. eVAIv:éranédbtlrm}non hmxmaabeqamn wdxme was

A %ﬁ%ﬁgzw@‘ ﬁg; ey gp"ﬁ«zaﬁ“““°°°‘izm

- filtered angh t he pooksd an oReof wat Ha}; nvaje angp
et her washi ngs vve;;eameﬁraaétbcbrxmdda o dwhl;anrmdaodldm cBloﬁBe 9dh)uonThe :
combi ned aci d was N‘ﬁh& f%;ﬁ%'flﬁﬂgpu ?‘ nd ev ?&P ‘gfi’é‘g
hydr oxi de and extg%}%é wiTh ETREPY & l&; o Bivs e, U5 SPrpoyy B@ﬁ%dﬁ
magnesi um SH phate. t | vent was renpved to-leave 3.98 g of title 15

conpound as ‘a col ourl’ess oi I' 98%pying Ry 78195A! 9 GlUL S, ggromat ography and
identical to the materi alc,m,gme;reqluhy a(nm Hrmgtm\sem “out e, [ The product is
converted to 3 - ethyl - hexahydro - 3 - & - hydroxyphenyl) -1 - nethyl

I H- 35 azepi ne by the procedure BXAMBLES in UK S eC|f|cat|on No.

1, 285, 0251. 35 - EXANﬂLEg!y?hexahydro-3-(3-methoxyphenyl)-l-methyl- -azepme

3- Et hyl bexa¥ydr o-

o ;ih pi ith?Qum_ |
grrs?prggy?arlrg;%em%&,ﬁgﬁggﬁg ﬂ;@‘gﬁﬁ @WMQE%;:? rﬁg%&i’% Under 40'

nitrogen. The m xt ur & further pdrtiow :am:xmﬂﬂiihlﬁmmydtﬁe (h0 pwas addedend heathy

powdered 4% hex P@F"— f a fi (She" Hyhen ling, t_hﬁ Iﬁ? ix aze%? n
z . ﬁ‘? %ﬁﬁf :g%}im&s u&kﬁ?&t%%gé (8. 2
d e _

- 2 - one (1l
g) was added- and 2Mézydno:hlmie ombd!edac:dMashmg&wre&ahﬁw\sxth V\ater

m xt ure heat ed un eJQ behe:
(20 m) was3 hen ’é quEOuS| llt!h# and extraeted wish 0?0“593’ e 30
m xture evaporat e é @gﬂoﬁﬁm vgfet w’ifiém’§ %ng[ t he
m xture was extr afge dYtér

extracted in turnconvetedivdsathylinh dwl-de-(3 Thydroxyp -alndnalmdl-um -

hydr oxi de wé&hi.ngazepiae by demproprayred cw_@%&qﬁﬂﬁwcﬁméﬁﬁﬁ% 33

hydrochl ori ¢ acid. The preci pltat ed SO $iltered. washed with water,

F e e el T

d
EXAMPLE 8 -40 nitrogen. T mlxture was stirred at --10°C Hten minutes and finely powdered 40

3~y - ey obSoketo sty mgrorailcl powtnly e -2 T

reflux for 3 hours. After coolmg, ethyl iodide (8.2 g) was added and the mixture
again heated under reflux for 3 hours. Water (20 m!) was then cautiously added to
45 ~ the cooled’ solution and the mixtureevaporated.to a'brown residue. After - 45
dissolving in water tlie mixture was extracted with dichloromethane and the '
dichloromethane extracted in tura with 2M sodium hydroxide. The aqueous and
sodium hydroxide washmgs ‘were combined and acidified with concentrated
3 - hydrochloric acid. The precipitated. solid was filtered, washed with water, dried ..
50. ‘and recrystallised from ethyl acetate, affordmg 8.72 g of thc txtle compound as 50
: ‘white crystals, m.p. 178—180°C _ ,

- Analysxs o
L Found C 72 55 H, 8 6, N, 5.3%.
C,,H,,NO, requlrcS' C 72 8 H 8 6, N, 5.7

ss o - EXAMPLES - . . . 55
C 3—Ethyl-Hexahydro-3-(3-hydroxyphenyl)-l-methyls-zH-azepme

A solutlcn of 3 - ethylhexahydro 3-@G- hydroxyphenyl) - 1 - methyl -
: 2H azepin - 2 - one (l S g) in dry tetrahydrof.lran was added to a stirred

NG



N_"sdl uti on of 3 - et hyl hex’ahyd:ro-___';-' 3 ( ",_:;‘hydroxyphenyl ) 1 - mgt'hy|
2H - azepin - 2 - one (1.5 g) in-
7 K
7 suspension of al um niumlithi um hydri de (0 48 g) and heat ed under refI ux
fors 5 hours. The reaction mixture was cool ed and deconposed by the addi ti on
of water and the precipitate filtered. The precipitate was washed with

- tetrahydrofuran and the conbined f| Itrate and washings-evaporated to a

solid. The solid was dissol ved 5 in ﬁfi and ammmoni um chl ori de added.
The precipitated oI Was extrac ﬁgl-ea-enm.hane dried over 7

(s

anhydrous nagnesi u psinn-af alugriiumlithiom diyduide: (0.48 @parRi a8 uhder S
recrystal |l i sed froqh:é;rg % fe 'ﬁ:g‘ olg dB&d emPQShéb)tthe m.gg"ﬁgﬁﬂ% m p.
127.5-[err], i dent itheedombired filtPoteSdrid WasHing T&%ﬂ”@fﬁ: ’d’@f“mm“‘? 10
EXAMPLE 9 .' _ in water and ammomum chlonde added The ﬁ) tﬂ

| - met hyl - 2- pi peri d?ﬁéh{";gft jed_over anhydrous m:gnegi ﬁmaand va or 1 >
pi peridone (3.5 Q) c¥@poun 9’”5’11 % é}gﬁ? quemgwq 0181tgleftﬁé ﬁﬁence of
| i thi um broni de ( 1rehtg) and cupric brom.de ‘7" m ‘f"?'(?F"PO“"SbhE‘U#l@ma‘l‘m

S evaporated to give a 15 -gum . to which 2N sodi um
m) was added, the sol ut ESAMRLE ®red, 15 conc. HC (30 m )
the aqtk@%d@mmylbd-mnyhz-pipémogéorm dried [err]

acetonitrile

‘hydr oxi de (1(5&a
added to the filtrate
and evaporated to ghgk

hxosyclqitemm 0G ylIVeZ Dibblidond }S;e in
hexane gave a yel | @ijric cbl,",ﬁcetﬁﬁ R @&ﬂcm&mmrbhxdegiliggf
acetone to gi¥e t hgum,itb lwhichOp 0 Hmth tﬂlﬂdb(zunelaess
solid (0.50 g) m p"°n Cl @30 ml)l&'ld[zdatd ?L filtrate, the a ueous extracteg :ntl‘:t::(l,:n t:é?red 3
20 Analysis: Founddrie gs ;)a 19, givE.ah bt whielr o stding b@stnight, at®eC />
7.45° N, 6.68% (3 ello‘:;'x rsl<‘>l id. ;lt'lhls was collecte w@h ith ether then acetone
“Hydr oxypheny?® net hl,lll—aimrol raone ﬁ\fé‘faﬁ‘yﬁhyd“%"'“ urlespsobid (@50 expn - lio-
yl) - 2 -

pyrrolidone

%@24 g), cupric bronmide (21.39 g) and lithium
brom de (416 g) wer & Hfeqd tor

lux in acetonitrile (50 m) for | hour.

~The resul ting dark sollq
treated wi'th 2N_ sodi umh

or ange- pre(:lg

I’OXI de?’ipﬂt‘l oh (Ig%)qrg

t at e. was rem)ved by fi | taymmgam vvashed with 2N 30 sodium

'éllémd t he residue was
- The resulting

hydr oxi de (1% .m ) and water (25!%6} My@-'ﬂﬁ?étﬁ S te and washi ngs

wer e conbi ned and extlr-aMeEhjl wizthy ﬁn rermve

unreacted.starti nq‘:g@‘i (ZIFJPeg)chdlmlﬂﬁmm: léif S] ed vm t h
Wa

3
% °"a'n fousy nawdtingl\ﬂdrh sﬁhh@f
u W
rarﬁ I‘LCI

conc. hydrochl ori qrﬁ, .
The 35 - -300nmbi MEE res 3%%; S madeeadlunbmam a dar k
gum (8.85 g). 35 wdiun hEdrysda lbuﬂ? mats.e@ @&'g ; dh“ dt‘hlﬂazm ttl¥
ethyl acetate to Snthlekﬂrmmn dich o oeerr].

(-
This materi al vvasél %gﬁ?%‘ % Iaqmes Bttaed\&&-t eﬂraéllilt‘ﬁd?{vft‘g&ncgl vi ng
the title cébrpoundombinmhﬁe SOQ) chiggoform1 #35¢ aul).] The _
(deconp.). 40 - which crystallised on seedmg and dllutxon w1th !tl % 35
40 3-(3- I—|ydr0xyph§‘§"§{1i L““;ac @%E.sexmmpx TS ,l,
19 ﬂ,@{ il 8‘5’@& Fhealﬂc Foopouné

Vapo gark gum (8.85 g)

SFil 9 L

dii sopropyl am de . mggy lenﬁle’olhﬂﬂﬁ:f@ystals

[, 40 - EXAMPLE ll :
Ll':m_mn3;i(3-Hydl'ox]y}:'uhenyl)- -methyl-3-(l-propy!}-z-pyrrohdone
sopropylamide was prepared under nitro t
: gom :omglétnyg}tgmm (1.6M in hexane, 16 mli) and dnsopgr%t;:;lax;g?;g Egngpmei'a:tzua-;
@ - hydroxyphenyl) -1 methyl -2 - - pyrrolidone (1.71 g) in

40

45

hour, cooled, and treated with water (20 ml O
r
j r reduced pressure and the residual acgueous)phasg:n\;:ss;llﬁgds

and extracted with d
phases were separated. combine dlchloromethane (2x50 mi). The lower

were removed un
with water (20 ml),

- 50
: emulslon

50

55
55



fromn - butWIithimn(l.GMirrhexane
\Y 02 g).. A solution of 3 - (3 -

rrolidone (1.71 g) in 45
uspension was stirred.for | hour at
m, 1.63 g) was then added in one
| ved. The m xture was. warned over
for 1/2 hour,
renmoved under reduced pressure and the
50

THF (50

_hydroxyphenyl) - 1 -

room 45 tenperature. | -.

cool ed, and treated with water (20 ).

wi t h_dater (20 ni)—aite—ext-tgetet T are

16 m) ‘and d||sopropyl ani ne (2 8 m*
methyl -2 - .
m) was added and the resulting

| ot,
2 hours to refl ux,

when the solid inmedately
hel d at reflJx

aqueous phase

T ¢397Keg!

- The lower 50 errul( g{hp{?]@&&ﬁwwr@s
~with water (3x 10 prpirbhdoihes ochre RySRlS
evapor at ed, |eaving i r‘rl%rlre title corrpou
crystalli sed (0.3 g)
aqueous phasg
to. pH<l. Th
di chl or omet hane (4x25 m ) and the conbEfdM
-evapor at ed,
little et hyI acetate A&;ﬁéregjfhe
~charcoal treatnent2i bne@%??r g)%ﬂ%
cycl ohexane- t®! uenia a°°t°B““° !

8 (about 1:1 v/v) PHchiWAE e pen Crtid
propyl) -2 - pyr obgj ae(mc ‘lc
Anal ysi s: Found: Cphla@f@m'&“m g{hyl pros te o

C 72.1; H as2; Nensabegd | ‘one
3-(3- Hydroxyphenyl PHEPARY di 0
(3 - oxocyclohexen - IAnalygii) 2H -
brom de (44.9 g) and lithi

(1000 M) for | hour. Evapgggfwr{]o
was triturate

heayl)
me"%ﬂg

¥ aqueous rehmB et me‘cﬁeﬁﬁ‘ﬂ
(pH> 12) and,#{,NO, requires: diGI'i??eH %

precipitated yell ow gum vvas

| eavi ng a brown Wymyehﬁ“é'

d thh an excess of 2N ‘sodium -hydroxide so

e sol vent
with an excess .of 2N sodEXd

t .m). -
briEiet~ 4o B cxi rac
Se was dried- (l\/gSO4) and -
nd as a brown gum which partially

ﬁ%wththe ori gi nal
hydr ochl ori c acrd

xtracted into
[£ofiried [err] and

iesel

ie@rgl fi iﬁ

extract

cupric

resul ting orafige suspension \aqs;BEnzlytoeynhdn)th@ﬂ

filtrate acidified (co,(lgolu{-{g of 3Tr[e vﬂyﬂtoesym

f;;rgf SWW;Q | ‘jg' orof o gggggsﬁc?”?f ﬁﬂﬁffo‘go@ﬁ%@ Xnmﬁ%&@ ?fxfd ' .‘3&?,:”' €. 25
hydr oxyphenyl. 25 hexaﬁ‘&?‘g““s 'gfgon ﬂ'ﬁmcrseverﬂtmeowéh ra °mb‘gn,f,e |
175-[err]. Analysi s, =Gl ers washédthibrovighly with wale smw i edite C,
70.22; H 7.37; N, SQ%at 2fystallised from ethyl acetate A 8“’° WPLE 13
20 3- (3 Benzyl oxyphecil;dl()\H@k ME=—B Gz epi n-2- one A sol ution of 3 - (3 - 30
p
hydr oxyphenyl ) Iaexahydr na #gy - azepin - 2 - one _P 64/n dry DVMF was
added dropw se%o a suSpensi on of sBokndm 2, %)74 SAfter 1/2 hour at
anbi ent tenperature, benzyl CepkhdO: ERAUres: 3 ded. Tne 25  mixture
was stirred for ‘a further 2 hours and thm@mﬂgm and treated with water.
- €
combi med ol Uens | ayer s v R PERES, Wﬁiﬁ“ﬁpm*“ﬁ%‘&ﬁ?‘m”e{ﬁﬁ%”d s
Lithium Snsoprogyl prepir ) der nitrogen, was treate th
evaporated to 3 ve 2md) to dusopropylamme (3.15 ml) at —10°C unde e 2H - azepin -
S of hexahydro - 3 - (3 - methoxyphenyl) - e Yded. The mixture
2 solution THF, After 30 m'inutes, ethyl bromide (1.0 ml) wasacCer o 7 o ction -
%vas%‘;le(;:ed to warm to ambient tempe:alt:r:r Qi;lt:re ::gg_‘;:; J t:gl ve an oil that 40
o W“i&}}f;‘,‘}“f,‘,‘, ::l;:t:{::g '.I'r;!ee sold was chrystglhsed from ethyl acetate to give
' the title compoun (1 58) m.p. 85"'87 C.
-Analysm L Found C, 72 88 H 891; N, 52%;/7 45
45 cstnNoz requ“'es . 84 H 8. 56’ N'.S. >
T ) EXAMPLE 15 ' : 5-one
- - in-2-
Hexahydro-s-o-hydroxyp::e:lvl%;-P*(‘;“Y::‘c*;yc‘l:; oy -2d -
-1 - Imethyl - -
azepgex'ai‘ ’-'.d';:;e !thc %l:'::li{: eof yl?--xaml’i‘l= lgtlxof I‘:%‘;‘::::azn(}q& 23?;)78,27-{11‘;’?:
. e ’ ithiu ;
50 ;f:g::;gn};:t?o: ‘lqilr:)fn}) rﬁgg&;lg ng tgc)z :tt:llve left a black oil that was triturated

orange precipitate,
acidified (conc.

2N sodium- hydrox:‘de ts;;)lutron
cted Wi
HCYﬁgétilaxe :vhrte suspension shaken with several

MDLeE: &3 ge sal trgn The.
daothgpe
m m%ﬁp ed)hgngveral

The filtrate, after removal ‘of the

organic layer was
chloride. The org portions of

| odopr opane

extract ed

?Wfq 32 Ny L0 L UgAL bAagiaw t h a
- r%hf?del ssgﬂwaseéﬂueed - :
lmo fﬂubeolmnpemblamg?\% 10

ra)

r,ugh
? \j‘avt .of th -orgahicSlaydrs 30C
hyldroxyphenyl) hexa{l‘gdrp] %QUI re S\S
11.18 g) m.p: 175-—178°C5 EXAMPLE 12 -
H azepi n- 2-one. A nixture. of: hexahydro - 3 -

e

L

Organic sol vents-were

P 31.7.69"R, £&0. 73 9), .
'f% En%hw&ﬁma W63 | n-acetonitrile- .
| eft "a‘ bl ack gum 10 whi cib



an oil that crystallised fromethyl ac
white solid (1.4 g) mp. 119-[ert].""30%: %% % Anal ysis:
30 Found: C, 77.42; H, 7.37; N, 4.64% f[err] requires: C, 77.26; H 7.17, }?_
N, 4.74% EXAVPLE 14 3- Et hyl - hexahydr o- 3- (et hoxyphenyl ) - 2H azepi n- 2-one 3
Li t hium di i sopropyl anm de, prepared by adding 15% butyl Iithiumin hexane

3 .7 nm) to diisopropylamne (3.15 m) at -10 C under nitrogen, was’
treated with a sol ution of. hexahydro - 3 - (3 - rrethoxyphenyl) - | - nethyl

- 2H - azepin - 2 - one in THF. After 30 mnutes, ethyl bromde (1.0 m)

was added. The mixture was allowed to warmto anbient tenperature. After a
further 2 hqurs the reaction 40 Vas Oud g@ed with water. The organic

| ayer was i ' L 3
The solid was reahlsdfaim asbaeterevuporitad ko aed atiarkired ?iwez ghthat cwitﬂhsedrrpound
(1.68) mp. 85-[ dran} ethyiasetaty t: giveotha ditle Gompoum(0.35 ) gn.p11601+1667C3904 45
[err] requires: C 72 R4. H 8.56; N, 5.66% 45 EXAMPLE 15
Hexahydro- 3(3 -h droxyp henyl) Iouhiterg,l7s8tH| 7481 N,a36% n- 2- one Hexahydro
- 1- phenyl fet hyl - m{,ﬂcfn—bmcwtesheﬁcéaw H,7.28IN.4602H azepin - 2 - 5
one, the product of Exanple 9 of Appli catlon No 53370/ 77 was 50 '

£. to g| ve the title conpound as a

refluxed with cuprlc brom de (895 g) j¢m bromde (1.74 g; 0.02 m

that wao £riTurated iy ?f;ﬁﬂﬁ 1 al bepend o oo 'r ate,

- A'solutio

after renoval of Z‘I-heaié?;ﬂ:hg? BB@QBO iﬁt&hl mxﬁer &wg gé@

chl oride. Tioe org&noml:xme yérg)vm @dpﬁldﬁw (imutes. atl 3 32??;(_0%%0?;\!?:-

suspensi on shakerf 'tghbegﬁ dﬁ‘g s‘“’“’ or 1 hour a urther

1.593, 889 _ QuanntYo bro‘:?mseo(lleg%) ‘:g&) d‘fﬁr ﬁ;?fﬂ jﬁ: umxér g%p or at ed.

to | eave a dark r h&!ljvm?o 'L'I’hGraH En@@ﬂi'a%

give the titsl e conqé)(dmidb nﬁetﬁstr:n R ff d xdﬂq:rpmemw Wnasts were comblrEdund (Y

n ed Off an: l' eratu

4715603/1 H 7.48: l\gf 7%‘ n:rg(s{fﬂate colleg'éd) 'ﬁlemﬁ:’u@ wz 28: N
0 cooled to nd ﬁltcred The product was washed with 100 m!

Hcxahydr o- 3- ( 3- hyetliyd xyepdte ayd dned soegdiverthe juind {133136) As salykthmﬁafa&}n

hexahvdro -2 - rpemden, mP3184—(189‘C @m&yﬂdlt@ at of Example)3.- 2H - azepin - ®
- one (150 g) in d'%g §20 m) was warned to [err]. 10

Bromi ne (97.5 g) wag, & oQH&B%efm%ﬁ:ﬁ& at 25-[err] (occasional water
10 cooling being applied) and the mxture stirred for 1 hour at 25-32C. A
further quantity of bromne (11.0 g) was added Qu2r 5 minutes and the

m xture stirred for 2 hours at about [e r]‘_1 WA (200 M) was added and
the di chl oronet hane | ayer washed WI 0 m). The aqueo(@g phases
wer e conbi ned and extracted 15 |nt3ga C onmet hane (2x 100 m ). The
di chl oromet hane extracts were combi ned N15cand the sol vent distilled off
and replaced with ethyl acetate to keepl enperature of [err] (750 m ethyl
acetate added; 900 ml distillate collected). The m xture was cooled to room

tenperature and futetees 612, TT5E4,PROBUGHRES, 19RETERY Wr aby1dWRrflkyl and R is
25 hydrogen, lower alkyl, aryi(lower)alkyl, lower alkenyl or lower alkynyl. 25

2. A compound as claimed in Claim 1 wherein n is 4.
3. A compound as claimed in Claim 1 or Claim 2 wherein R? is hydrogen,
lower alkyvl or arvl(lower)alkyl
4. Hexahydro - 3 - (3 - methoxyphenyl) - 2K - azepin - 2 - one. .
30 5. Hexahydro - 3 - (3 - methoXyphenyl) - 1 - methyl - 2H - azepin - 2 - 30
one. ' :

6. Hexahydro - 3 - (2 - hydroxyphenyl) - | - methyl - 2H - azepin - 2 -
one ~
- (3 - Hydroxyphenyl) - 1 - methyl - 2 - piperidone.
35 - (3 - Hydroxyphenyl) - 1 - methyl - 2 - pyrrolidone. 35
9 3 -3 - Hvdroxvphenvl)hcxahvdro 2H - azepin - 2 - one.
10. 3 - (3 - Benzyloxvphenylhexahvdro - 2H - azepin - 2 - one.
11. Hexahydro -3 - (2 hydroxyphenvl) -1 - phenvimethyl - 2H - azepin -

2 -one.
40 12. A process for pr-parmg a compound of general formula (II) . . 40
- .
OR®
N
CH. By an
N_ O

{ =

where ., R* and R? are as defined in Claim | which comprises aromatising and



et hyl acetate and dried to-give the title conpound (134.3 g) as a
crystalline fawn 20 powder, mp. 184-[err]. ldentical to product of
Exanpl e 3. ‘ - 20 WHAT W\E CLAIM I S:- 1. A conpound of gener al
formula [err] where nis 2, 3.o0or 4, R2 is hydrogen, |ower alkyl or N
aryl (1 ower)al kyl and [err].is 25 hydr ogen, | ower ' al kyl '

aryl (1 ower)al kyl . Iower al kenyl or |ower alkynyl.

_]_5_2,_-A—eeﬁ=p01md"
claimesein Claim| wherein nis 4. 3. A conpound as cl ai me
"Claim2 wherein [err] is hydrogen, | ower alkyl or arym| | ‘m\

Hexahydro - 3 - (3 - methoxyphenyl) - 2H - azepin -

Hexahydro - (3 - methoxyphenyl) - 1 - nmethyl - 2H - a_zepl n - 2 -
one. 6. Hexah;bdro - 3- (3 - hydroxyphenyi 5933@ - met hyI - 2H - azepi n - 92
- one. 7. 3 (3 ‘J_w’u'rul\_ypllcll_yl) =t TlEl_ﬂyl = r| gone.. oo

8. 3 - (3 - Hydrox ) and wlere emoﬂa;zﬂ to lqave a ggnk 11 p&& g) that crvsta“lsed 35
9. 3 - (3 - Wdroxgﬁsmﬁgxl)aﬁ@itaﬁyé%‘he Ytjg compound (0.5 g m.p.lod—1645C. 5 (3
Benzyl oxyphenyl)hexahxglg,ps,s- 2H - azepin - 2 - one. 11. Hexahydro - 3 - (3 -

hydr oxyphenyl) - | - phenyl met hyl Foubid - CU53pj H, 7.48 N, 436)4. 40 12. A
process for pbeparing £Jbbdtd sauigeshetah. S oHnlté N-ritf- 40 [err] 3
where n,[err]. and [err] are as deflned in Caiml which conprises
aromatising and . 9 © " EXAMPLE 16 + - 1,593, 889

9 chl orof ormand were. evam&g{y&@.;@ e,e,ypphan}q},anﬁeﬂhgchfpﬂemﬁ.‘n odel) t'hat

crystallised from et hyl somg},q,;«ge,;ag Sb\g Ihﬁttht he (§QreRedehéxen 3T gy I p.
160-[err]. Analysi 9H Foudpid:- %)]g) irtichlorbbiethne asmﬁ%waswarmed to 25°C. [err

requires: G, 184,97 BI‘HHHW (285 l a@ﬂ%&?ﬂ 40 mmutes at 25325 lgqu%r
Hexahydr o- 3- ( 3- hydrcﬁ‘zf7 B‘° l%@ es&ﬁ' gt
hloro

hexahydro - | - metighrar A%Qﬂded nd-the/di aneaa -
- one (150 g) in dlvmlsl{earwmmdt g! smelretaompmed pod d;@racted '

3'1 @etéafs moingd or 15
oll

Bromi ne (97.55g) wdrfo
10 cool ing being a gi%?mygﬁo iﬁ;ﬁfhe i ﬁtxérr]. A
further quantity Ofco&w i MYRESfil hoysﬁfdu 00 et

m xture stirred forettyl hnnme;amtdr&ldamgw thertitle cwggmm((mm’ﬁgamsalmkjﬁmnand
t he di chl or o hané"’WéSXanRNd%ekﬁs’V\FtHe o BT -aqueous phases
wer e conbi ned and extn to dichl oronet: hane (2x 100 m). The

di chl or onet hane ext. racﬁk‘sﬁ{vg‘%@aﬂ fm fotuiand t he sol vent distilled off

and replaced with ethyl acetate to keep tenperature of [err] (750 m ethyl
acet ate added; -900 ml distillate collected). The~gExture was cool ed to room
tenperature and filtered. The product was Washed”With 100 ml ethyl acetate
and ded to. give the title conpound @ﬁ@mS £ a crystalline f@n 20
powder mp. 184-[err]. Identlcal to pro ' ahpl-e 3. 20

. where n is 2, 3 or 4, R? is hydrogen, lower alkyl or aryl(lower)alkyl and R? is
25 - hydrogen, lower alkyl aryl(lower)alkyl, lower alkenyl or lower alkynyl. 25
2. A compound as claimed in Claim 1 wherein n is 4.
. 3. A compound as claimed m Claim 1 or Clmm 2 wherem R? is hydrogen,
_ lower alkyl or aryl(lower)alkyl : '
: . 4. Hexahydro - 3 - (3 - methoxyphenyl) - ZH azepm -2 - one. -
30 5. Hexahydro - 3 - (3 - methoxyphenyl) - 1 - methyl - 2H - azepm -2 30 -

one.
6. Hexahydro - 3 - (3 - hydroxyphenyl) -1- methyl - 2H - azepin - 2 -
one.
7. 3 - (3 - Hydroxyphenyl) - I - methyl - 2 - piperidone.
35 8.3-(3- Hydroxghenyl) - 1 - methyl - 2 - pyrrolidone. 35
9. 3 - (3 - Hydroxyphenyl)hexahydro - 2H - azepin - 2 - one. .
10. 3 3 - Benzy oxyphenylhexahydro - 2H - azepin - 2 - one.
11. Hexahydro - 3 - (3 - hydroxyphenyl) - 1 - phenylmethyl -2H - azepm -
_ . 2 - one. _
40 12, A process for preparmg a compound of general formula (II) ) 40
. . : 2 !
I - OR®
. No .

R

where n, R? and R? are as deﬁn_ed in Claim 1 which comprises aromatising and



I\VE CLAIM | S:- 1. A conpound of general’ fornula 2 [err] where n is 2, 3

4,/ R2 is hydrogen, |ower alkyl. or aryl(lower)al kyl and [err] is 25 - s
6gen, lower alkyl, aryl(lower)alkyl, |oewer, alkenyl or |ower alkynyl.

2572. A conpound as cTainmedin Caiml wherein nis 4. 3. A compound as

clainmed in C ai n erern [err] is hydrogen, |ower ‘alkyl or 'j._."
aryl (I ovver)al kyﬂl "ﬂ m‘]ﬂg (3 - met hoxyphenyl) - 2H - azepin-- 2 .
3. hy

- one: ro- . - met hoxyphenyl) - 1 - net hyI\--'t 2H
- azepi n B - 30 one 6. Hexahvdro - l:§93 8893 - hydroxyphenyl) - 1 - n#thyl
';:)i [:Z)Zri dgrzépl n_- %m:;l&ii‘ r% I %o)v;er)(%grl%tx%ar g{(;é %ﬁxl}(yl?ndg, %Pﬂd gf 2 -

y h ' ua - -
pyrrolidone. genee (3 - Hydroxyphenyl ) hexahydro - 2H - azepin

- 2- one. 10. 3 - (3 - Benzyl oxyphenyl)he?ahy PO - 2H - azepin - 2 - one.
11. Hexahydro-- 3 - (3 - hydroxyphe&l{ henyI methyl - 2H - azepin -.

2 - one. 40 . 12. A process f a conpound of @gneral
formula (11) 40 [err] where n, [errr}l [err] are as defrnedrn Caim
| which conprises aromatising and-

1, 593, 889 R 10 optionally O -

(I over ) al kyl at i ngheds n&asdaﬁr)eh(abowan)iad i yydtbgenglowar AQIBOUAdoWENBENRY al
formula (1)5 [errqwqmmmnd of gegengbformulal Ebvo\mucaritl‘ lRlHdSOQQ dowgralkyl droner

alkyl or aryl (I ofless i desired N errrgala( Binul a (| 1y
in which R is hyaeod gw&%tﬁ}ﬂwﬁaﬁ’f 1l ?@, %\Fgﬁ? ¥ ¥ desired
N-al kyl ating a corrmundpro es§) @ clhinled mr(miinalz(xh whi¢hthéldombodrr ¢f] geh&ralhy dr ogen
to give a Hbnp ui%?;"d# (?ﬁh% ifegr %Lrtraat(ﬂwt) with cygricchelifie iy thei presenseeer al ky1o,

?Lylcl( ;I()\r/:]leg-)za: ﬁy:’% tlal ed lg\ﬁ&ma{iit?ilf%%ﬂ; t]hg coéﬁurfn%ct?'s%enggl cl ai n‘ed :

aromati sed by t reatlrsempmccsshs ciuinreﬂdn &yl dné of Chinishi@ t¢ 1£mehivh adompdéhdabsence
of 1ithiunthali d@'se!mal leélégsaraeatohe eptionally Q-rtlowenalkylated ehot-he 15

conpound of gen o‘m‘ ﬁé’g@ §é’&f’ﬂy°f‘? 3t i whighRh o ne.
|'S. A process as éﬁm oahman%dr,pcnﬂnxahmb&nrﬁescormound
15 ~ of gener aﬂedliomgmndacy(:lis)ngrascmm ofsgadelahﬁbrmwar(ﬁﬂal ly-0

(l ower)al kylated or 0 - 15 aryI (l ower)al kyl ated to"a conpound: of general

formula (I1) in which [err] is hydroienoa&mlk I kyl or- aryl (1 ower)al kyl .

16. A process for preparing a conp claimed Yn Caiml which conprises
reduci ng and cycli si ng a conpound eneral fornmula (VII1) (Ialrnr] 20

(M11) 20 20 20

| CHCO'2 Alky!
H2) CN

- where n has the meaning given in Claim 1 and, if desnred N - alkylating a
compound of formula (II) in which R® is hydrogen to give 2 compound in which R3
is lower alkyl, aryl(lower)alkyl, lower alkenyl or lower alkynyl or etherifying a
compound of formula (IT) in which R?is hydrogen togivea compound in which R2 .
25 . is lower alkyl or aryl(lower)alkyl. - .25
17. A process for preparing a compound claimed in Claxm 1 whlch comprises '
cyclising a compound of gcncral formula (IX)

- _o(mer) olkyt
_

CHCO2 A @
CHz) NHy

. ‘where n has the mcamng gwen in Claim I, and if desired, N - alkylatmg a
30 compound of formula (II) in which R® is hydrogen to give a compound in which R® 30
: is lower alkyl, aryl(lowct)alkyl lower alkenyl or lower aikynyl or etherifying a
. compound of formula (I) in which R?is hydrogen to give 2 compound in which R?
is lower alkyl or aryl(lowet)alkyl '
. 18. A process as claimed in Claim 16 or 17 wheréin in the product R? is lower
35 - alkyl and R? is hydrogen, lower alkyl or aryl(lower)alkyl _ 35



[er-r] where h has the neaning given in Caiml and, if desired, N -
- al kyl ating a conpound of formul a (FE)¥ |n whitch [err] i's hydrogen to givge
conpound in which [err] is lower alkyl, aryl (lower)alkyl, |ower alkenyl\ar
| ower -al kynyl or. etherifying a corrpound of forrrula{—l—H——l—n—vvl"n’TTTer’rT C

Q%IBO/I;' ?lgg\rllvexalglkye a corrpound n \/\hl ch [err] 25 . |s Iﬂm‘ m ““le‘ocess _
es cyln

.for -pr&paring a conpound claimed in daiml whi ch sinhg *a -
cconpound of lgeneral fornuta (IX) [err] 1,593,889 R (IX) where n hds
t he meaning given 1n _C alm 1§ desi Iat ng,a 30
conpound of fornula ﬁ)p'P?fstgFfpf'é'}gr"] °?’%P%§}%|P6§°é‘ﬁ“’po( e a conpound in
-which R8 30 is lower alkyl, aryl(lower)alkyl, d) Ber al kenyl or .| ower - _
al kynyl or etherifying a corrpound of formga in which R2 is hydrogen
to give a conpound in which [err] is |egme I_ or aryl (lower)al kyl. 18. A
process as clainmed in daim116 or 1T r i the product R2 is | ower 35
al kyl ‘and [err] |s hydr ogen, Iomer al ky\yor aryl (I ower)al kyl .

35 11 1,593, 889 _ o

11 19.° A process for prepar| ng a corrpouﬁ& of general formula [err] where

[err] is lower alk err wer [err]
are as defined in %n ot S K S e R 1o
_ corrpound 5 5 ClaimCl deitrier d!esvmgedpmdtxdnén whicbd\flml%war pr odict
in which [err] salkldmve @radhk:yin V(h@ﬂ '\)%hYSIf Fb@n}i‘!ﬂkvlp ﬂﬂmpm lﬁE 'hs

~ hydrogen or N-alk ‘éP ow pdychi Riiglpysr alky ggaikdoRs e a
‘product in -which [ clainky in cﬁ{nyll{ k.,gm{n),aislqyl | ower al kenyl or

| ower al kynys . 20. Ampnqxwas faspreparingact mpoﬂdaofrgeﬂ:@al\ibmummaﬂdeﬁnedhn 10 10
21. A process f or Cleime aaubsggtxaﬂscmenbpfm dgeqribedy Withgefetange 19 arysonfe?fi ned in

10 d | subst aRt f
one m‘?' rgxa nf)lueg f‘cﬁﬂn  AHsades ﬁ?%&g&g %ﬁapil&?a‘?&f' a1 thntdia R hEGERES! O a”y

Wil refefenbd €d.B: e gener al
formula Il as def Efn;égldsm maamBL 15uﬁzsleant| aI | y as herei nbefore descrl bedts

with reference to mpg un ff°fm“13 rereparedbmepreeess%maﬁaﬂ 16.

15 23. A conpound®Bf 22|° ﬁoié&%’ g&@éggd%/ thl DBcddt QGRRaiC! @i med
in any one. of Clmyra,e and conpound of %orrml a
(1) wheneve® prepar2sda bgm;tdundwhmwsrephndbyzthepmcmylam imClaih & or2015, . 139

and 21. 20 25. A conpound ared by the process clainmed
in Cdaiml1l9 or 20. 20 K. J. S eéﬁmnpatent Agent Printed for
eam tl n Spa,. 1981
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