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inturn is cyclised to conpounds of general heating with hydrazine in an

al kaline solution, 45 fornmula (I11) by heating in a suitable solvent (for
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reduction may for exanple be carried out by the art. 6
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be prepared for exanple enough saline or glucose to nake by neutralising
an acid addition salt, for ex- the solution isotonic. 50 anple, with an
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wi th gaseous hygdiLROE8Ho mF Q labi @ the dranfd lﬁ/Eﬂ gled HSRERSAO thfre qasdér% am de
(from 8 10 scparated washed with watcr, 2N sulphuric  and finl, @Bfra@i?bof 140° in the presence 75

8 9.4 g. sodiu Cl‘ﬁ cwdlwatquﬂdma aar}evwm Emgig alys érﬂu?g)lln qY‘F‘ age
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4-i odobut yr ate nigeh xy] 1) fipl Uonerﬂaidex 19 cous @il I n

dry the net hli)d176 Etxa e, & 502¢\fter Si m hared ebdee refl @Odmlm m\na:strtaddesﬂ

dropwi se. The o® fr%’ 5 't<|'1’§' @g‘z f”ll;gga a":ﬁﬁgﬁt‘qf? P;‘gr ! ugie‘ﬁhn 5)(t ure
was stirred at § f‘?& % i El'ﬁgh phendl Ihéd fro (ﬁﬁﬁ)aceta 10 gi
met hoxy- 70 re llrwwlngsu la€ld - a&mm@on nmz- 5c ues:sneems (P hagy x)ﬂlheﬁygnoat e,

b.p. 132-142¢ ewure] @, %:Bfonﬁelmml ori de (loﬁgg)athyl/a@erahbdedZPéﬂ@kcmlheZ APDe- 85rrm

ture allowed to® t Pefgy

o Vs (ST AL %ﬁéfsasfd oSl TR B
pressure of 100&mpersiurk of ﬂmbc lseﬁaneaﬁze oowm)s mth M@ﬁsamsanai\lfrsm eﬂiyundec and
final tenper&iuyich elﬁkef_Lth Séatq fck. :ii(a)tfchel i wat er . After90
dryi ng over mag y r{;{f“ Ee u%b

sul phate and re %‘\%Ei:r’efﬁm il %E s m susp tel‘;hmﬁ'rpﬁl Eg WjdBide The
catal yst was rei8@asf czlrlos:tldsql ﬂe s yil &1 @ etH'7 820 )oxf etbdr @00 bu.p oprocedma/e

filtration, smeojeé xry he{g}\n@ggvﬁggg H(m ges%; gg@ﬁg %i% ?%3 gnd b?p.
156- to afford 1.4 whi]
mm [err] 1. 502Qmp§;t5reutité prffduct Adise nhh evEIE r xfﬂy&oaz ud.;e&,a 11181_m°@/0m ﬁu&:ogen
80 Ethyl 5 - cyabyb5-- dninomg ml&‘gl Sgetnge xagthbrenol d; 3at(m} hwﬂ;h?ggézio et . m(‘)l’he
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reduced pr essuré ecahx? ﬁb;gheau éeﬁ]:c of m LQ)y c&f'kl‘%ne'
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azepin - T ONfry tet E}an M]l)vf’as added abgl - heRah Fs;fdr()m{ azgiﬁ?xinﬁ col rlés
114- 115[err] C. wkenyl dinet apefior of Bl - Wa3% ghy acmd; mA fnmuhm, 2. 7
g. of crystall |In'e,m (rpdride |(Jél )C!owlthslr (00 mh) pnd t(l’ahﬂdpl{égé& 8. 9% X200 GoHeNO. and

final be obfhi fpf cgifd Yder 1g5el { 99’t %(c dio
1I40[err]Cln c'y@e mm‘"é?jﬂﬁ i‘vat“’“‘ﬁnq%edb Hr%@‘i%‘f@?r oo fo@dh E‘Eﬁ% et hyl

ace- 25 with nix Iéﬁiluncaj‘zcadx}tﬁt(Z mn) fcﬂlo )byf o1 s ndnoufr $ydrogeratchloride in ether

S T e e

in dry tet rahyddhg1 1@51@@1514;@@29 re almaﬁ,x rysta | i sed gxroeed hyl acetate
af f ordi ng a splepdnrsi -opropyth ah>mm Ullﬁ azbmrm nJ? ynm hw:trmdgzca;@ Slg Mnethyl—

col ourl ess needP@sleg4%/0.1 th- ””ﬁ“

pr ocedure 30 56 % th_l‘ y 01tI(IJ1 g eu'gile Eé% g E;%ftre?{fux ﬁé%e -—%/dgtiytﬁ:gs 120
Exanpl e 3(c) was hal EQivsle @neuld%e R#@RIWih- Rromlcaaum]ﬂ)f&@%olrlom drbo.

t he product obtab’ﬂedmdea@ gute §t pliyl €¥- (i ehdk- ng“Mhemdce‘dmmm@munNasmvendrpreed out
at a lover g8 o heggf) 33.- prepineribydidxy Phenyupe andghe repidip > @“'ﬁ‘t rﬁréhe
product consPstEF Kai nl y i, hexahydr oazepi B Qrbkallist j_’é’}’%ﬁsﬁ Aokes

ethyl 5 - am nQTTB(nh}/LMcﬂzoﬁ/pheﬂ;(lfn # - Tetdmaethyl-- co(odx)les nreed(esn fron’nVE;ir mymt!ane,‘,l) - 3
- methyl- 35 in:tl l)Pwalgmgl i sati of0@h lfﬁ%:gmé@?fﬂu?ﬁgaég?;é
hexahydro- | H z%ia d M I e y
heat i ng undef 5a A rff'agtrgrra ue “ﬁle dﬁd‘gagg% % @fgn the reflux for %(P
hours in decalin or by heating presence of 10% pal | adi um on charcoal (1.5
under reflux with a solution of sodium g.) in ethanol (100 m.) in the
presence of ethoxide in absol ute ethanol. hydrogen at 40 atm

pressure followi ng the 40 (c) 3 - (m- NEthoxyphenyI) - 3 - propyl
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45 the m xture was then stirred and heated under requires C, 77.2; H,
9.9; N 6.0% 110 reflux for 7 hours. The reaction m xture was The
hydrochl ori de of mp. 154-5[err]C coul d deconposed by the addition of water
(12 m.), be prepared by treatnent with propan-2-ol and 2N sodi um
hydroxi de (24 m.) followed by a solution of hydrogen chloride in ether.
water (12 m.). The inorganic material which (Found: C, 66.7; H 8.9;
N, 5.0. 50 precipitated was filtered off, the solvents were [err]
reqU|res G 66.7; H 8.9; N, 115 relhwé# and the col ourl ess oil remining
vas 5295 Gisti1Ted fLuntSing 9.8 0. Qhoudest oif Fhe oil 3t BiQ&Yed in propan.  EXAVPLE
5 phenyl) -3 3(m - H&'efb@é)'h&%aﬂydﬁﬁzethylﬂﬂa- 23efkdNRated with b Flutiokle hpygahenyl ) -
1,3 - dineth jfdro H—I-paepzﬂ_eZ(B 4 err C/ 0. 15 c¢higride in dry ether to give the hydrochloride

hexahydr q- 1H1 TR s epo g b8 1 15 The
roae: & HES 4fd“s<;1m o “’?%%p e 2L tﬁsﬁﬁﬁﬁisam

product as rciteca:tﬁ tdrkﬂ &revﬁlﬁfatcumwﬁnhvn4 45 hydro- in that Exanple, or
coul d be r eadlcvied waStdhsol"b?mnwa@ram bhsifi c57910 m._. for SE MBIrEs7 The hydro- allyl

brom de o MRVEFE SHLEI S s H‘y i el stcﬁffp%d%nder
reduced EI‘ CRagnQ ﬂ-ﬁﬂe arid apo’r F unds rcIdh

resi dual oil dr| elg by repeat edl y 09 gze |ne

evaporat|ngfromnrnn n-2-aol _ The titI'"&%%m 125 EXAMPLE 4

pound crystal | i seglo@$ iR hydrobrom dg i p,3 methd¥yphedyBt-nOXYRAREY.) - 1 - 3 -

di met hyl 25 col ourl ess needl es from pnﬁpmrozrmhz/cﬁﬁmer hexhydro 1H— azepi ne
6.0 g., 174- 5[err%C (Fou

2- (m Met hoxypheny ‘)’E)?é?il‘(‘if?f”ﬂ“l | e (25 ‘(”N et Xypi;é’%)rgr (ﬂfg‘iﬁy % :C, 56.0; H,
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9 EXAMPLE 6 col our | gy P - PRehesshydroa dHdjazegiot-ved i n

pr opan- (m - yl) - 1,34 F'l%% 2- nd, treat ed
wth a sg? ution o@ﬁﬁ&ﬁﬁﬁgﬁcﬂhydro 1H—ap; 14}”%1%3%}‘}1;1_3@1“@1 pl%ac% dg

chloride in dry ether to give the hydrochloride The product of Exanple 5
(2.0 g.) was of Fheettst ehlgside onpound. ﬁeqﬂi}{%f Xg’hm&ﬁ\rp phenthyl 1135 5 heat ed
under reflux with acetic anhydride dak St#eErec, 64.3: H 8.2; N,
4.6. (6 m.) and pwitdghdi@ny-ghldfide ) for 13 tpouﬁ;&ophl}hesyl - ber]- hamuy-res C
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1H - azepi néut 3 - (m - hydihemagyl 10F OMiklad for 3 hours. The reaction Mixture Was-
met hoxyphenyﬂ yL- 3| - propyiferedy ¢ 1H3-azqnm9p bﬂ@xm dlnm»ﬂféra]zmpi) nd.exihendgohy|
chl ori de ( p%I)mads start1§ ma ba51 9%? sﬁ‘f eth;xl Afte th opy mzéggegum

and ' mov n e solv
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hydr- 65 3 solut(omof hyﬂﬁﬁW@jaﬁr(\M Inl-of d9% MEp Jthexafz Ao 1R & sffowl y

di stil | edsof rsejmon)heﬂdr ésdmmerhy eh@ﬁ(éh dffbe hinear IEIEmple 9 (5 5 g.) was
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was fol | oned, hoheande fire jfé t ,Eﬁ,%f ie’f;fee;flcg iisiflg 3 -
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methyl - 3 - propyl hexahydro - 1H - azepine cooled, poured |nto water (1

litre) and extract- 70 (1.5 g.) as starting materlal to give the title ed
with ether. After drying over nagnesium



conpound (1.36 g.) after basification with sulphate and renoving the
solvent, 6.8 g. of 50 sodiumcarbonate, b.p. (0.01 mm) 176-8[err]C.
basic oil were obtained. Wen treated with 1 (Found: C, 74.8; H 9.5; N,
4.8 Terr] mole of Tunmaric acid in acetone/ether a total requires C,
74.7; H 9.4, N, 4.8%. of 5g. of 4 - (m - nethoxyphenyl) - 1- 75
met hyl - 4 - propyl hexahydro - 1H - azepi ne EXAMPLE 9
fumarate were obtai ned, mp. 153-5[err]C. 4 - (m- Methtoxyphenyl) - 1 -
methyl - 4 10 (Found: C, 66.9; H 8.21289253.9. [err] 55 10
pr opy| hexahgpﬁ& Jok"b%??brﬂ:eOn redissolvi ¢ tioh I o ﬁ ced pr;
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(17.1 g )w& ggrystalljsa- grréd?m thyl - 4
- “sol uti oh 4% %"“az““’“ e R %Nw B sl G Hpze ne
60 sol utionp; andsb yccl,rmzsrne fayuiesoc s @t | de7{ Bb9.2 N,TheT. urrar ate of Exanple 9

(5.5 g.) wadl 0 N n3dBetMgtene glycol (750 m.). The reactl on heat ed

under reflux with 48-500% hydro- mixture Wpoceduﬁ?g leagtcangefo 30[err]C
for  brompyC sacifl- (@omapiBgHI-St -Tmyzemessed%t My g L B GR 25
pot assi um hyépptkéxdedpalt-etsme r enoved f&l‘daqﬂﬂfoﬁ{dk pecified dasw (wetdhiead pres-

(85% 80 g.) Thereodug éﬁthsk 1P 6himge W;/\hé’rffparsd,lr"é dagqibed r ficeséh) by gie- B9 apor at i on
with sever afl cated 10° with pyridine (2 ml) an following products. 1, 285, 025

Fc% dr1de(ﬁ P_lforS&{'urs Tlac
10 portions “C ssolvmgthe tion m xture was
concentr at ed srheweg pres- 15 residwadau@i | in butan-2-one, 4.5 g. of
crystal s sore;,—pouredinto water;, basifiedw th-sodiunrof—the hydr obr om de
of the ti3lé -c(mrpwmxypb@arlboﬁatleeﬂafhd 4extr-act Bayli-rt o(vet methoxypimyprio- wer e
obt ai ned, mPREPYIRReIgIrRPydrCiH-gsRpg st al | i SthyihgralyroplBazepinet i | 1 ed to yield the
title corrpound<n5 Mettofyphdnfim. acemge/ AL ORaNHZePL 4r Afys €dndild@ypRinply - 10f D. p.
140- 150 err}aC pthty&ﬁ[a@ylhc]xuhwro( FoLndzepids; ﬁﬂlhﬂﬁ&a%ﬁrb{lﬁr&}@L Igound C, 58.3;

H 8.4; N, err] 4. 2.
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24. 49 . L 11 he procedure of Exanple 9

can be foll dw Ef@lcatbonyl({ # - (mceisapxopptyeny -) (m-- K‘EOPrOPnfBPhysll) ~1 4methyledt- but

repl aci ng t REengd af t magyibesthede afHpyzegiie  Popylpdpdr AEsea®iP8r o- 1H azepi ne .

of the compqungg.spgaiifl gd Hel gw. tihiych wese The.Rkaduas - of exanm.e 10 (984
mg.) was phepayed- aﬁthﬁ&&ﬂfyarbednheze@ina) ptoylBxat@drbNH-dbplb ed at 110[err] C

vvlth pyridi me— (2 m ) and— forTowng products. acetic anhydride (4 m.) for

3 hours. 4-5he reac- StgnlihRgsmateri al 4 - propyl - hexahydro 1H - E{eﬂﬁg%ﬁncao 4 - (m

- Met hoxyphengte) proddct - ofMEHxbtiple - 9 4can 4e - ciih be Bhtteyl I with ofie of (hénhahdéEEﬁshd)XMphenw )

- 1- propyl demedulapd hé»(amcclvro withH-czanegsi névelow to gigt Hhp | taseeshipdieared: 1H- azepi ne 4

- (m - Met h&epskey he 4 -1m - metayPemDa- 4 - Hexyl - 4 - (m-

nmet hoxyphenyl) - 1- np- bpentyl carbonyl hc;,;g(,@pbydro - 1H - azepine

met hyl hexahydr o- 1H azepine 4 - Fornyl - (m - net hoxyphenyl) - 1- 4 -

(m - Met hoxyphenykopyl-chibride - di met hyl = (85 Amﬁxl_amielkmxam,ym aipibptlazepi ne

hexahydr o- 1H azepi ne 4 - Et hyI car bdlnvsahydro Hi-azel(imn i sopropoxy- 4 - (m-

| sopr opoxgphenyl rreth - phen }fa t hyl hex hydro - 1H -
azepi ne propylh mghzfd‘l brTT—'Igazepl nqmﬂ, Z}n th%ﬁ%ﬁftﬁpm mf"’aﬁ - n -
butoxy- 4 - (m- n - Butoxyphenyl) 1 - nethyl - 4- phenyl) -1 -

met hyl hexahydr o Cyddgropylgetbydi chleridepr d) pyrémahghmtbyl
EXAMPLE 13 4 - eﬁ%%w ﬁexa“ﬁ%‘%‘iﬁ‘ahﬁ%ﬂ@g"&%pi ne formed

The prog%ﬂ of BXQRWI SromBe Can b& GANMRBo ERHNEd Wokchacanes-of the hal i des

listed denet hyl at ed by react ipmpylhmhyﬂro IHyeaqmgen below to give the
products i ndi cat de and the 4 o] yphen ) React ant
Product Propyl ﬁ’g%lF[F prittce ropvl hy §, . hehs/ %‘"1 “,4 - dipropyl’
hexahydro- 1H azepine 50 Prop-2-ynyl br om de 4 - (m -

Met hoxyphenyl = - 4-Niupghepiyl Ghlo_ﬂ.lde prdg‘%% y‘tigllllO)iYPéwalh éiré? mrspmve i ne

Cycl opr opggl met hyl chl ori de ro_- net hoxy-
phenyl) - 4 - propyl hexahydro 1H aZemid Can ﬁ;‘ﬁuced g ﬁ)rresg 'ﬂFlgbr om de

4 - (m- Methoxyphenyl) - 1 - phenacyl - 4- Ihexahydro 1H azepi ne

Phenet hyl chl or i @eBenzoylethyl choride( m - 1Me(6ho>3 meeret hyl - 4-
propyl h)e/xahydr o-1 H azepine ( phenyl) - promxzhvdro - 1H - azepﬁle y



p- Ni trophenet hyl chl oride 4 - (m- Methoxyphenyl) - 1 - (p - nitrophen-
ethyl) - 4 - propyl bexahydro - 1H - azepine, 60

whi ch can be reduced to the correspondi ng p-am no conpound
[err]-Benzoyl ethyl chloride 1 - ([err] - Benzoylethyl) - 4 - m- nethoxy-
phenyl) - 4 - propyl hexahydro - 1H - azepine 11

1, 285, 025 11 React ant

Product 3 - Methylbut - 2 - enyl chloride 4 - (m- Methoxyphenyl) - 1 - (3
- methyll- but - 2 - enyl) - 4 - B#SHA hexahydro - 1H azepi ne 31

Allyl bromde g, . T -pfAlyT - 4 - (m - nethoxyphenyl) 4-
propyl - hexa } } 1-(n -
Hexyl) - 4 - gmMetpbuhoRXypmemlibride 4- (m pridpyoxypbsuahy dr 0(3-- thedhyl- azep| ne.
EXAVPLE 14 tion ofP&k dm @rluntl- mwnﬂhﬁaawwm W (1.5 g.) in 10
3 - (in - Methoxyphenyl) - 1,3 - di*fhyl hexa- ether (200 m.). On

conpl e i on of Atifiebraadabi ti on, hydro LH ame@pi A& (m - methoxyphenyl) 4- dry

tetrahydrofuran (100 n.) was addemtomhdh(xal)yd@-—IIQmazepine

Met hoxyphenyl i rile the xtur ¢ heat d under reflux for 4 hours.
(64 g.) was a%%f H)CB C{Stl rred sug)e Ak Rdf f(ﬁe thh’(phen f(to room
tenperature t (160 m .)
tion mxture was deconposed by the addition 15 at 60[err§'c On conpl etion

R, x0T it

evapor at (@nza.ff(ﬂrdedetmyﬂlwm@ﬁmmﬁled tl&tmi&ﬂ elfeﬁt}chfdarre xNfor4 hmI is an oil
whi ch vva$64ch)SWaSIald®d ty jaeskintedngy spsnsman diftemoglingr te rwa'stetnhenmadhbedaqalr@@vm se to a
sol u- “B‘é?(&’b B “°%l§‘ 1686%.%1‘ ’éater ?Was)dﬁ;n posedby th EafsE 1 - bromo -
4 - chllsort i?aoé 5 fﬁoc A dﬁ? 15; 20 in
dry tol uam:euré zﬁﬂedngat };0°Et fo5 11 6peer mhi€C umd&rwhlclrl wanQquedNyleﬁmg 3. 1[grdf] requires

C, 77.2; mygrare oge Herp gdsed drop‘elpq o _tofu- 2 tgo drﬁhe—colowlesgmg bN, 76. 09 .

ture wgs t‘gfffy;t oai’.ir"f“@oovfg{ g (I7§§ trffgglméc a‘r%%% % \K%%’dl ssolved in
og

propan-2 f § thlork, auer &u@/ ‘eact oﬂ”eand treated with a
sol uti on o wh‘sy:dlb en war_l’lﬁumoxiom €&empas I’&dreloﬂltv&@s tissblend im pebpinkPeolt ol uene

chl ori de ‘fllfli?‘llfedia r V%g ‘F’@'Eu |2 §f°h‘é§ §r3t2%91“ef1£0 g rhydregear dfed. The
or gam fpa sheglyci 8&‘1@ 0r1 s‘l‘ﬁ (e,ér r]C
succeddi & cyswwy q&a Gan@CicPouand C{ FoeRId I, %Z;s 66, 850, H 8.8

N, 5.0. waat @fter dﬁdnngovedmggnﬂgmaubhatm%hésmﬂmemegﬂm 6, 667[ &f,r90; Mgqui res C,
66.7; H ot G)’aP‘N‘U ﬂgségﬁbérafhl -t2he dabvent , B cpchjoro - 2- 5.8909
n@si4

80 (m., SRAIREY

o)l carefll distittiot ggg 2@6 Wethyl - 3 (m - methoa_bly LE 15 30
nitril e \A/&Slo@iaisadu R8s 154e|a$t|hua l'oQIH-&Spmel 2, rime hyI -3 - (m

- et hox%f&j}hin undg (é(ﬂg@g#;]ggséglﬂ\?hménf% Eprrlle dﬁ ammﬂ524@)5(4 er})rl]i at
hexahydr g= prayiEes oG8 { Féund: 2 °“1 7; 2 e} P%%&; o aq

azep' @JO %ﬁ@%r&ltﬂ]é(o arf é) @ 19- g)) ih N %%t{ s@&yéf 4)§ waég ¢ thedre- 7 2 N,
absol ut e dfyt ol (14014 .ajidet Q&) @ thil- ngchQ;%’anaq of 85dr6‘gm€)%d been absorbed

f or mal de%z siynp iogdide OQ&&%mhly)dpGI @9 edh%‘tata% ? :E%liwg%gbmh | e of part

(2) (3 L5l e i PR S PR ¢ fiedPe- dry
tol ue anéi DixMRSIBARE Gedrl KLY |G H, N ot 9 {1y, 10. faypbr ggen had been
absor bede e 07CI adi den @te@%ahm)l € he| a’mmetoﬁevras @@erted Itnerhe:aydad- st was

filter edt‘@ff’Fra‘I“@afvli h?“FFe A}f)‘FroC°° ideg ““) SPr@ “ﬁ‘ihﬁod ﬁ““‘@ﬁ ggonpl eti on

duct as FASH L‘é" e " Re. ac e B A Q ucﬁh 1 on t he

et her saygfhsatsls d aﬁ(D@SltractQi Q&h Bm (2BBUTBICC. CFou . @, skis; H0.8 .4. 40

the r eactzmgnThmcwnbmeé ommlq layetshvepre drieér riaZI <fn 0. H|!3errr:qmresr €q LF|844P,5H,C 77 9; H

10.2; N, OB 7magnesiugy sylpha ré“icii] LAY 4 e)n gD (i at this The above
| er re q%l ressu g,cg . lfLO &%)O| in

oi | was GQUINEST afle ErQ:xu- RAP S Al ﬁv:fr%p DNOMS 3 . thhdiBl- g,

the  bypORiitH Boiling eﬂfeﬂ]lé):ﬁmg -yélow\lghxhhvhﬁ Yohe lfs-azl’eﬁﬁectl on m xture was poured

onto a mdmowé Palhys’ellow Ysr fom d@Pan The % ;,5 (21 B¥ ice and

??;Ie)m el éféi ﬁ?x y’%@%’é}%@a@ ‘gll nhﬁnhom%g&ixpggbé’ 1‘%%% e

me aﬂecoulzf er@@ﬁhlxsaeebr@n | Qg) e asbsaxmde,r:epdzmewcm prd-err |

fx@n Ean;2-ol-{(Fognds (C, %lgﬂ @obaw v8 gy mB. 0; N,
Leg%reﬁrﬁae’&% @é’o‘“pfeég‘éeﬁ 5??’8}5?‘%@ 5%) %dﬁ W%—ﬂ;ﬁ 110 EXAMPLE
16

crystalllsanon
() The tetrahydrolz@ﬁné/ hyedddste Qb ndDl IThWaStwh € pigdd] efblrys eweter acted 3 -

~tm - Hpdrg)>eapinddidy portionwide, @ ,aZefluxing fofret hidwn tb0e ideiticsdl bgdattrcongers@phBR. | eavi ng a
yel | ow gum whi ch hexahydr o- 1H azepi ne deposited pal e yellow rhonbs from
pr opan- The azepine of Exanple 15 (2.1 g.) was 2-ol of 3 - (m-
met hoxyphenyl) - 2,3 - di- heated under reflux with 50% hydrobronc



methyl - 4,5,6,7, - tetrahydro - 3H - azepine acid for 2 hours. On
cooling, colourless 105 hydroiodide (1.0 g.), mp. 164-168[err]C. The
chunky rhonbs of the hydrobrom de (2.06 55 conpound coul d be
recrystalfised for analysis g.) were obtained,”mp. 234=6[err]C. The pro-
from propan-2-ol. (Found, C, 50.35; H, 6.2; duct could be obtained as
either needles mp. N 3.8 [err] requires C, 50.2; H  230-231[err]C, or
rhombs mp. 234-40[err]C, 6.0; N, 3.8%. cl ear
250[err]C, am recrystallisation fronuw&iﬁ (c) The tetrahydroazepinﬂ
hydr oi odi de

) - - - ded
; : /SIS, : ; h
portom o {0 =K PR AP A f o e TR, i o
| . R 12 H, 8.0; N, 4.6%). from e ording 10.0 g. of 6-cthyl-

12 spectrum and anl ysr s E Alﬁeunld 3; - (3 ﬂg}61tl¢X§3php’l}DCddxuﬂlﬁirdesHI‘—l bed

in Exanpl e 3fby. - Bug rwfwmrQBr Ire (P, Coneep3dTSBie, product ™0
after distill a N ﬁl,h ’E,néhjegh . 8. rﬁﬁc‘;réh"ﬁ’é‘ xamplc )0 O g)
fromethyl ac etqaiaﬁ)a@fvrfaopxépa&g f&tfaw g%\%ﬁhl%g@ 6’:1()f‘|r)ﬂl)-waElefélrg§ E-allépv(\i& :;113 sﬁrrlfede;ﬂgr

6 - (m- nethox{p Xa)s uslmexsanh rapide (2¢h - p@isw@of-al@uztl lichiugh hydfidn (7.5 g.)

met hOXyphenyllo) SOdlllfn y 6tl?o.x enyl) hex(::lirrgﬁ %ml)[)’n @Loumﬂhc r‘:afé:r poatng undp T
net hyl hexahydr Qn Hﬂﬁzfqmo%ﬁtyrate (534 g.). The pro- fp WA 1B Bro duﬁ é 19(b)
(9.1 g.) (a) Eudhy Ivvaﬁobtauﬁcy é?sni(ko}ourﬁss-oxl((-m F ngEﬁthBﬁ(a)hpiaB(ty b)d- distillddl ﬁlﬂcynv 7.66 g

t et r ahydr of ur ah-p( 5B+ rtPlemi er nonanoatk thes: (gmgadedamwwmg)tt he

met hod (50 ¥ & nm&: mﬁﬁ" ¥ 4 °§(§0 é)stlpsr By ampl e 3(a),

usi ng sodi um agiee (Jo PRRBRIGE @bo AyMini w i ght yﬁn ro,g%ﬁ'c#lﬁzcé ) 10
sodi um 5. 36 g. )‘oumnng ItIi]:UIpd)C(ﬂﬂ?ﬁDthl Hxa(n$@03( . Yeydro-i B-aghpige et her " After

heating under Ths P20d11 s - reFrtéﬂ[faHG 'H'él ‘ttro °@) 2?r)efalhux for
< hour? e Pedp gl et ol il T
pro- worked umne?'% procecure eeea br toC ss\t\@csr parafaedmas a
col ourl ess oil (q)48rh3 ?d)qt of E:ramﬂxam:] @2.3¢%) tlawdmtiloﬂﬁtorfbrloml lélfhdlorh obraincd 6

b.p. 150- 166 elmc r@t%}ﬁi R0 ml) was reduced = was d% 41 prf)l?aft-|2 it S

o out oo G SR 1S el b L Pl S
108-110[ err] C/ @k@ &). M product was distilled, b.p. 130— wars, g dy og,en%edNt n4sghe
presence of Rad#yC at 0.25 mm, affordifgX AMPIEE 020 %%R@H&tﬂam@gs §3 Wil Iyl dhexane

1 - 3 th
(400 mi.) 3 - he(%z -3 3 (m (i °§¥§PE}W§W eyl hexa ¢ ‘Ragi gwing the o
procedure of 3@53 baJa e I Babi ne. Fher praduet Was.prssystal P sed
from ethyl he(cwodg as()fedlﬁi(\m‘ﬂhie&wﬁ@c( C ynelhidihakalgydrp Imep% acetate

af fordi ng 15. 12s descripgd ig Exarppie (k). Thegtite qopp <ﬁeéﬁleaz %fE’t“ Plragéqf [g 0?0%

ryarobrom o L OEMIEIATEGEN LT Ao LT

hours. The rd o), MpX iYL SONAIFRRS, CB5B;  LiScrth el r}k ydrobromlde (4.9 g),mp
evaporated to dﬂmest 3afdC (e NY.aghOategaren t1h2—61f}3 'Iﬂrreysrmllrsdmmt fofn BEpanpl e
17(b) (12.2 g. ) 61-firkbeS§ ’t?t%’t?e? of propan- i p! Bat’sé‘iletr}tlébc | ﬁ;”“ry
tetrahydr ofura (guq rri ﬁ’?ﬁ I\Nasl '%&L})ﬁ% &rﬂ? [o) g1 oF: gzeg; ILdegnd
diluted wt K02 a@ rU-é'H% m hy dbtoghde (obingd Jo 143—4ed.N@b und
conpound (2.5 ’t)hewasatobftmmsd 17(@)0(4drg>b vab héB8 IZ(K)Z rN,4 1) Ht«N@HBetnhtoldﬂsof

Exam as i ts a{%ﬁw fh 50%% ydrobrgmic o é ) The uct was
distilled, b, ptsol follo proc urneg(% gmbc 185 ted Qéﬂq.l tﬁt 119 25
mm, affor dl‘ﬁg in/ Exathpl .2 aQ cony&@fed fo the fied ba&S @Q% 'dﬁbrorlnic a?1d415 ML) Br 2 tousyl - 3

- - 1 I f
(m- et hoxyﬁh@n Jliyatibre fmm light 90 GUQO(EHX descrjttg(g%r %?\‘@W&S he e@FféBFF Iég: fy
ain

,-H‘<

nmobile oil. 80——1 °C) aﬁ M%’ t1 ﬂ. compoun

. d: 780 poun s obt
base obt ai neg (@(&ﬁs “;res  Tol E meS By (31574 i 12(c)
(7.14 g.) Was r}gdolftthsah%) met h yl ate met hYShBTxaBMdrquaz&pmmecaytr

described in Exarrpl e 1 E}XAMlﬁh'rewtl tle com a7 Phe-*a@epi ne of Exanple 19(c)
(5.13 g.) pounciq_age "’é@""éfpt??yda‘%“'t% T fromthe repgsp W3S reductively
net hyl at ed by %3eE é’fgtqdcymo 35 0D nf¥insiyUr €, - WAS IBARYRRnAY - 130. blsimxal at e
Exanpl e 1(e). phayihepaeatoiwhs piphad mdwmmm 10@:# -M@a:ap e), mp. 147- 50[ ertzpc
(Found: C, 65. Bethod ofpfizemple &a) @Sl é 9 9;{ n;gl B, (644 Gfye)

3.75. [err] reﬁﬁon} é%i‘“’itﬁ“?v%r‘"r hoxt%én el 40%§fﬁ%5 :{ufa”’rhe% Omﬁs 65 6;
H 8.6, N, 3508 tyronitrile (26.3 g.). The Pmduct was orkcd- up Ods defceibeder] Edalple 20(H).
EXAMPLE 18 distilled b.p. 148—155ﬁC/tmEm31 yieldingy |above @ wel rthe-hmxebmm! hénn yiely - 1250 3

- Butyl - 3 - @il=s Pf*dFQB% comi d {3, YBrO zepr ne
ryare! 105 e gk it lon ol o 5:’@?%&2 ilfon, i
143-4[ err] C.gs( {{ﬁ@en f Rh nrma teaterg rbliomx amph/e. 17(d) (4.1 g.) was 5 8 H,
8.2; N, 4.0. [err] requires heated under reflux with 50% hydrobromc C,
58.6; H 8.0; N, 4.3%. acid (40 m.) for 2 hours. The product was (b) The
met hoxy conpound of Exanple 45 isolated follow ng the procedure descri bed
21(a) (2.85 g.) was heated under reflux with 110 in Exanple 2 and
converted to the free base 80% hydrobrom c acid (15 m.) for 2 hours

oy -, =

T



H 10.4; N, 5.49%. 7.8; N, 4.3. [err] requires C,
57.4; EXAWVPLE 19 H 7.7, N 4.5%9. 3 - Ethyl - 3 - (m-
met hoxyphenyl ) hexahydro - 1H azepi ne

EXAMPLE 22 55 (a) Ethyl 5 - cyano - 5 - (m- nethoxy- 3 - (m -

Hydr oxyphenyl) - 3 - propyl hexa- phenyl)heptanoate was prepared foll ow ng
the hydro-1H azepine 120 net hod of Exanple 3(a), using
sodi um am de The product of Exanple 3(c) (6.1 g.) was (from sodium
3.74 g.) in_liquid ammonia heated under reflux with 50% hydrobrom c (150
m.), and 22 (m - nethoxyphenyl)- W8#540 n.) for 2.5 hours. The
product was 60 butyronidhiidkes(26.3 g.). vlb& dr @euGh b%@fooom?%dip as
descri bed ini B@zﬂqathexvzm B)(mdi a;dwdxbﬁzdnyb p 16528 8¢Fbitd]: oC,r 748G Q1, Bls; mm 5.45. el di ng
above to y| e{?q‘:ﬂﬂﬂ ?odﬁdeaz@fmet he t Ci;HeNO] pquiry G 7.3; o, 44&0MNoust ess
l'i qui d. (10m1 w [gf ? ‘ﬁ,"gl‘?en 57/ ‘4- 8 er %&P& -a hygro- (b) The
product of” le%zzg@ B D0be @0l i ;22@ Bhei-H 7.8;
N, 4.5. in cshlxirqihelxahenl()%d)tmthy mika 2.bgy d i Hva#léldazépﬁ‘ne [err] requites C

57.4; H, 7.78)-gn @Ewley fpfeesidiven tofreRane I gisegist og%m;)ﬁ%gc (46| voov- 70

tion ' was  stirre ueous hydro-

4 5% 43 room tempera- €r re
16-9ture for 2 hours. Ether was .added to bromic ac1d vent
13 EXAMPLE 2gecipitate the triethylamine h)MifOSlﬁ&id@/ Olwhs ferhove u@e 160'

1 - Carbetho r°br0®1dc mh the Hjtchreowas orangt @B r@tate]d@ ev. megdl dvith ngpa718 H,

9.5: N, 5.65 Eva ord c w_as crysta rop: qn 7$ C
DT G AL éﬁ?@%ﬁ' i LN T e R 00

(10 m.) was(Fagded, r@2 a{fm}m 3sQ| utm@n 417heHHHNOHBr requiAdyRldo; &7 product
obt ai ned i n BEwpCe’®R HBILMN,G-6%) n - 76nN,4I7-Iyo()ir oxyphenyl) - 2,3 -

di methyl - chloroform m,,) and trlethyl Q?“‘et o 28

hexahydr o- 1H; azgqi. Be( hydrb;ﬂ;;@mlﬁ_t[;,pn gﬁm@ﬁgagg' dépfhém dydrony- The
azepi ne oR0 Exdnplhpird d{-03epipd 0 23 -ORimethyias3 - & - Mydekyphedll)-  0OM
tenpera- he tAggﬂ‘) efrthgﬁé?} -1 g h‘yy%hr%mlé; (lfgag)zsshours
Ether was adggdy. sglm%ﬁ axé Uy 8RS

preci pitate inhgudnrddk Mﬁ te ) I%I%.;g $T§xorb Bine (N‘@lsgﬁ *69551 8(11';(5) rn;zg“wd

pressure anhdrefliewlily drimbg mmldeapuranmarkue- f fdr L6 bdues. Wastuebn\witdire was @slge Oi |

s R e S

b.p. 210- 220 rﬁre& trdced Rah lch rema@reﬁfcﬂé}@r cts Ole\/a ABA W small Qhaitiel 86 Propan-

hydr obr orrﬁQJeW@} dE@r d.) 'ngaCIdalbyeﬂ WQs(_)Basnﬁm :gl/lllrgtmgvccl. t154as tra@f Zc;(’f{;masc atuszth?l | .

m p., 163- 165 mc y : é& A2 %}g %9 N,
75 Tore] Rt @;:fﬁ???:éﬁ hee W e o N
4.69. acrysramgne Pl uere- 77 84 phorkX ANVPLR requires C, 599 H, 7.7; N84)1°

1 - Alyl 33 126 &eﬁvyrlld -C367.5;(¥h 80hydroxy | - Al yI - 3 - (m -

hydr oxypheny )4 }i "‘I\EN%W) Bﬁeﬁ‘gﬂl‘lﬁ‘ieQahgdr{& ﬁ‘%‘“ﬁg ehlhe hydr

pyl hexahydr o- ft azep 1H-ageps I Mod
hydr oxyphenyl ) Am Xtmeﬁ’LBTZSt he product dTheEm Ihgairaﬂ:mlde of Example 20
hexahydr o, mﬁﬂ’%yﬂ?’bbr-oﬁr dethplies g t m%a d iga mly#gl\:fgs @P 1 -
ene (1.65 §uc ﬂaﬁxgxqplUQé?ﬁZ%?E er( Wlﬁ ngirﬁb% (31m %‘nd
pot assi um Caf eBus( AydfpEbindU Scid § zsmmtcmntm c@le aﬁcﬂ 108 -

bromo - 2- |Wasbmt¢§1nm2ﬂa¢ﬂex (ot QChomd "J?emds ﬂleat:@donumd@re PPy echeo @n64 g.) in
pr opan- 2- gpey fsmmz r§:§2:f§%°zu AL ShLTE g o o I T
for 16 hours thh y f,'aq{] af Vi pl ed and
the solid natdised s us‘ hjdtr@foﬁﬁheamchheyamﬂr ateadhctvas ﬁ:ﬁryﬂdllﬁsedl\ﬁtbrﬁ: romsz crne,rmmed by
filtration. gé‘ggyﬁ%;%ﬂ H: Fou Ess@fh‘v Oﬁg% wf Eﬁﬂlhlt‘amdleﬁcl dified
with 90 f 1 d, hydr ogen
brom de. %ipeat egcan ext racltqed ‘th et hg;ggofrg n on we E{S
evaporation WI th smal [ExeumaBp26ti es of pr ofslas noB@lear)NE{Fcemattl Qcaﬁ tieH, 7Thetinci d
| ayer was basp E’?{I%exah ’r”éﬁﬁ’i}é’d"ﬂheﬂ'asgft;‘ @TOWE{ &quige o>t HelSwi t h
concentrated ﬂy Cg Tgrfglzg 2 38R Wasoroduct d ‘t’}rystal lised from
propan- 2- e4 &x&daﬁaeedemtbh@thﬁﬁng, ther drying, theagihes (800 ng.), mp.
212-214[ err] @ix efumjasm@l cax%lam;a@nlwdzrmveﬂ -t(@ Hezkodypaewlb sclousce(yll- Mhi ch gave
60.0; H 7. 9@% A i}' %G@g@é{t i ff "tefﬂ” "?:‘E Edtu?z 5
an-Z-on urs 0 me ;.mpl
g.), Trequirgs atio ) was ate nQerr q{o{l mtheg ound: C,
67.5; H, 80 O¢vapdrated. t@ a v[lsetfuﬁ pil. Treqiliwa@isC, tylbromide (5 ml.) and hydrogen brioi/RLE 29
67.4; H, 8. Osolqui ingtheo nd the basic material isolated acet1c3ac1d (4,5‘%, C‘E@OS{% Pesitiay b id _ -
et hyI hex ahy dn[nothe ilfg’_ala nglstlllatlon afforded a and acetyl "bromide were LII%S o5
The azepi ne hydrobrom de of Exanple 20 3 - (m - Hydroxyphenyl) - 3 -
nmet hyl hexa- (1.5 g.) was heated in a sealed tube with a 40
hydr o- 1H azepi ne m xture of hydrogen brom de in
gl acial acetic The product of Exanple 4(c) (12.64 g.) in acid (5 nm.) and




50% aqueous hydrobrom c acid (120 m.) 2 hours at 100[err]C The tube was
cooled and 105 was heated under reflux for 1 hour. The acid the reaction
m xture evaporated to dryness was renoved by evaporation under reduced at
room tenperature and reduced pressure. 45 ~pressure and the product dried™
by azeotroping Propan-2-ol (25 m.) was added and al so with propan-2-ol.
The product (15.6 g.) cry- evaporated off at room tenperature. The
stallised as its hydrobrom de, a white solid, residue was recrystallised
from propan-2-one/ 110 from propan-2-ol, mp. 203-4[err]C (Found: ether
affording4.36 g. of off-white needbd¥%%5C, 54.3; H, 6.8, N, 4.75.4err]

m p. 120- 12&fagded bfessur RBd e QU GhcesV@Bi0ve® C i Srdlmee §01091 BAMAIAE ShabooaR4055; H,
7.0, N, 4.5%) co-distillatidni sighd tdluegm Thp rrespian - 2-) dnehaesl [{gr mi)dn giPue hydGgemipr & the

dis aff g 5 descrlbed in Example 1(e) k
e
4.0. [er% keQ@jth rcesnﬁ 15 63115, Nneéhy - extg éer b 2R IRE above  reaction H,
7.1; N, 4.1%. The product of Exanpl e 2%.€ 2)86s geajedwader 58ux hadit 80y, uraler
reflux, while stigr aqueous hydepgom) rontdy for it e B¢
ot assi um }% I[I c}ro’;c?‘;he%% d@ - zso - p1§pyl— lvent %&%@g&%ﬂ n5<: uced, pres g& etvl - 3
p > 8 u (ﬁgcrz ﬁﬁ-]e ( d th@“ef(: water and ¢ y
- g.)1 &)- 2br(armmam&ypherﬁ,1) Enﬁletﬁl;h 2 Yer@d o @B Aree B4sé)YAfRL ®%AANGE @il H azepi ne
120 but an- 2b‘@§wem k067 ﬁg) yaf tslldedfzd‘rom ne. bﬂfh@e,sdrb"ngd remofﬁ’rzetbazsemnmethe 75
hydr obr omi d@ SEPengier Hf?" utd (qonile o(fr ) ;@‘i‘g“ PEEE at e was
heat ed undegon{iﬂma@ gijid ha ?%%cm g% 4 \égaé gﬁf« 1@% %é{l%fﬁggous oi l.
The oi|l wasSnsk ®as stidrad 'cbl’-Om°d€ot((55 fdur )hexand: Iﬁydrm)gsem Ihrnm e |n so ved in
ether and t 1b‘as'911°(‘:9“ leeévﬁlq )|1%(9thelt ga0 }’IC agi Brxapnmo p 10, ; THe
. . ~ X 1
gfg?ﬂl gea\(/:vle?g ﬁe%yﬁg; £l s; 2,%‘@ M St ) E,#gze ff@?de[@( 4 J’Péfﬁﬂ/ éﬁ‘}etyl
t k Th of E le 17(c) (1.61

1, 285, 02%0 a;gdescnbed in Example 3(a) %‘h‘zorprod&gz was lfea?:ce!pmuifdbor rreﬁggéuﬂ (C;/E(Sfﬁldd’gué a?d t he

w affer T 5 5 hpyy 8
e e T

S oa %5 qg th ssu ak ?rﬁ ygp edl
{8)9)

Parr hydr og@jatrad abdod e S48 ét)l wis eidf @‘ia érﬂglgantﬁ) reyyng fasse as
descri bed5i geniixd impdydohtfaad (250\irt1 Pmn moptcu hy dqr@rofiideg of) theb tige <amp®nc5 Wi

f 1 d les; 9
go7i8ggerrHree“° i :@%3“% NS R gg g‘%d,;%"’@@;fﬁéwg'f’ﬁi‘% i Rround
ff t dl tN
4.69% . a . s@madalu::tfmlﬁqr anngup dceh&c abmveH,readmm'% was "heat ed
3 1 E
oot e 5?%‘5‘” R T
sol vent wasmerrpéJ 8_t15r3§§i RE €55 R d'%'ﬁ{‘”z ‘Eﬁea%apl &
ul OXy-

and the pr OB, Hjl8§$(N| \mtzt,)l n wat er and (phl:ﬂyl)hé:@hydoal -é&epme Nhydro mi%axyphenyl)
- 3 - net3py %dTV‘eP mnom WH %%zugll qnagt:tﬁl% hot a% |tr|Ie
(37.8 g.) g " & Qrﬁ ﬁﬁg SELV t he
75 a suspenakmmofs(cﬁ eUli\Sl'oaﬁ& d@:ss Etmea seeahcddme watslr& @eacaﬂao;u dﬁﬁ& obt al ned

as a fumar abfordingss. gg) ofi cmlohzileqsumld barrm@m a Sl(rQGt@:nnhnh drxdé)ol Bacﬁe whrmedn p.

180- 182 er %@OC ug?jls ro y he ﬁE%;Et ifq?i um Cgtf?(:};l]a ?ﬁf basrcmpl wrt% afOtSI on
mx- H 8. e C to al@étggr 1501 dxrryet n%githf Rtn fmavds €1 1] C for

0.5 hour th@rﬂl rebrystdiifeed] fro ,pr@a + 2N, onk. 85) xtr'letf:chy/ Qﬂﬁt@(ﬂﬂiﬁd&hlyﬂ’ Al (0.8 g.) in
et her (154(5) etheg, mp 17(3)——171‘@(,@(?0511_(15 3,358 65 acid exsract wals1 th@()baﬂﬁec) awasagadded

14 Xitpgct t
dropwi se#Tie 'OI? 4r1\p|f 15 oRLO-HEy requiges )ﬂ € é\'%g.? ¢ elgyevapcgrfgffghé’ﬁ ftZ‘?%Xﬂo' ture
was stirredd)Orns R0 & éad@l @fStgP%etEe g?wd N8y1 e
reacti on m Xtdibaee m&emmr e rdfux withTi0@, azemenexdoé w ee mltE%m)mr(uﬂn 61 g.) 20
as descrl be@queays Bdeoly tng:a %;Jml'ﬂﬁ‘el mounipgfgso @blarlsirrbrer5 yebidex W t h 50%

1 d eq 1c a
agueous 6. % Y s I el (5
m.) for &%{%r@ ﬁ&vﬁi 25, - ¢ tally?sE@tﬁhﬁX§rE§'§ﬂ ¥ [of -acdeone vk 9
sol vent was Tee/a oa;pemld tas)mahydab]iomwades b@duwdhdnepdrﬁmme&onba xturc
146- 148[err dg ; plprriess ne;‘t‘fss@ quFh S dr 18 Pepeat edI y
(b) The ";BO 598§ 9 2RRE B C 4&3&%{] 141-€ \@32;5 ﬁﬁﬁc‘k‘ss ﬁggti'fn?gnslzﬁf
pr opan- 2- ol reqimecz573,ge,nm 451’/J:YC ohexane, 1250 .Hu:. jeqdifes 1) &0P5;eH,
hydr obr om de of the t|tIe corrpound was §énNe4@T/a)n|)§nI§§I€ catalyst (ca. 6.0
g.) as descrl bed oapo gis h V\:hbte hyg;g 0 e =S 0 |n Exanpl e
4(_b) Re V%L ﬁﬂo\}) )ph exalfdro= y zJeCF Il_l p§. 35;
H afforded. (;g m oinyﬁhehﬁ) c;yﬁ&a 151 mzpml f38eﬂ2y1 Bl.- (141 (hydr{»@rr]
requires C, pil p-XazeRae (3y0sg- Alvds ireaared o phepylhemahydiobiy-azeginet &t® 2.580d; H, 8. 0;
N, 4.39%) . 3ithAPToraeer Pentlbiedd medl &5 Samis af"ﬁ{ hBRypeated at 160°C.
EXAMPLE 34 phenyl) - 6 - isopropyl hexahydro - 2H - aze- 1 - Alyl - 3 -
ethyl - 3 - (in - hydroxy - 95 pin-2-one, mp. 148-150[err]C (Found: C,
phenyl ) hexahydro- 1H azepine 73.7; H, 9.0; N, 5.2. [err] requires C A
m xture of 3 - ethyl - 3 - (m- hydroxy 73. 35 H 8 9; N 5.49.
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hydrofuran (150 m.) was reduced with Iithium carbonate (3.0 g.) in
acetone (40 m.) was 100 alum nium hydride (5.0 g.) as described in

heat ed under reflux for 16 hours. The excess Exanple 3(c). The product was
distilled of acetone was renpoved under reduced pres- affording 6.1 g. of
colourless oil, b.p. 110- sure, acetic anhydride (1 nml.) added, warnmed 40
112[err] ¢/ 0.01 mm The obtai ned 3- (mneth- for 1 hour at 100[err]C and
then basified with oxyphenyl) - 3 - iso - propyl hexahydro - 1H sodium
car bonat e lution. The precipitate azepine could be converted to a
hydro_brom'_z{i oil was mnprarf Ed i nt ,2§_‘5]I§Zr \mhlpr'h in turn was and ﬁ
recrystal | i &edéfhoom Brap@aion -of dhe ex@BE of sEptintiaadicdhftat tipinglioberh@ghey@s ochl ori ¢
acid. The e% ac’rﬁh ﬁ%a%lm%a;w Zg’g}']r@ldu F@dﬂdtefto@ Soi!!;;el;lgﬁs remgefl dﬂaeya 3-8ct was

t hen basifi r,% o cab ” h 2 ' xtracted
with ethes. Ih@atél{ Q@R eMESO Y t% I’Trlate u&der &:ogé‘ \égf?) 0}’,/(j g.lqlioué 70
dried ([err }O)gnarldl £vhqhe)r:radeadodrud:t F/zaceluml t (hydrdgﬂaﬂ bahide T{1€ xam)eﬁnr nes aburpart (c)

dist tiongy ofy fthet prad a‘ée wa redycpdapre
heared ndet AT R o e R S

aqueous hydcpmx;rmrcsacnrdsf . -ww was AAMLNH a ulb'-tﬁ& 4abaRanaes and
t hen 50% hydro- 50 TEreM&@IMent vvas renﬂ%nigmﬂdeolourbsdlgraedbpUB@muﬂ°aC|d

added until It ke t f oS -sedadire- a n. gigund: G, 2 41,578, r were
i gntl'y actt dro %ge@mﬁ{zizﬁeﬁgéEQQutRBQ)% omw@% f‘"f*g“"fseﬁbé’ % 56 4zedtr opi ng
Wi th propanetByl 0B .- (w.C hydégpteryBREanyd0TH- @ M Xt ure ofxamgaimne and The fghtle
conpound asajcpise ledlbmtnrderﬁ Qie)mghlorertoher 6 -aﬁdlylt hén- (recrryehaajﬁwrsle’duf-r om a

m xture obt ?%rgéd)wé‘sad iRecl é’%gg ? “%d 5 ufe g e 5 6% agt h and et her
tO gl ve 1 5 I'OngSCq. di lutl of 1&0 ot 'Fh he l Hﬁdﬂo |6 ﬂé EHCCDC Found

title corgpotmdatad 4I4tg$1 ). TRt P trafed s u14q achd, (189 pélla8lum [ @51 ]
141-142[ err L;@ilcurggl:’%gg[_gﬁeaf@r Sﬁ@mg. forHZ ]gg:r? &Nﬁ%ﬁ?@ Ci;t%émlt@cri(é? @mﬁﬂﬂmﬂﬁ (2, 7.7; N,
4.5% . N [ % A n')‘g: L ropmmy BIPSTEBEANPL E 32
EXAVPLE 35 Sas adith 1o SASHORYE hUs B ol POHb Sacaishe was ered ) Washea | -
fornyl - 23 ethflamine Mydischioyde- a0 trieth$lamine pmitpyﬂlehﬁnoahyrd i@ filtratddand @a&l&ﬁgs n&o
phenyl ) hex agm@mﬂel-“é} %Pwn filtered off. The = combinp @amd @n‘#ﬁw Vie t5e)

.._

phenyl) -
SR e ey L, aﬁ% g L
pyl hexahydr Gnﬁ er,&a Sled acabaaed 5)zhga rpanﬂ%- azepi ne
(1.5 g )30 ard givg t2h glOn% thaqnde@moﬁm; rlsq:l 3(md n)ethoxyph@ﬁjh)ptefm(m &5aci d

(10 . mglp-glég% %l HT%%[( 1 cGC, 703 (b) The above amino- ester was heated under
requites C, 70. 35 reflux in tol 00 m IS,
1,285,025 H, 8.3; a liberated eth lggne Sy g’}‘}ép Eﬁapor ati on
of the excess of suIMurﬂEcwacr d. After bdrargnn@o@\@rarmmestdlmn orei ¢ acid

in vacuo 3ga\3e Bloi §y (mesimdtiexyripailpivat eexqvﬁe @dbm@ntwmappremvecbarueaWOng 3.8

which was H#EEHT in benzene vvashé %:"S‘ e & i“éz% 4 of with
wat er, dil ug,&n;%ﬁldfn %}ocaa %)ngzte% s8FHtPon lfeum Rlels) ot %};@d above
(1.3 9g.) 5 (Hﬁdg)l\ﬂltﬁﬂmmdfrie@d)e z&ier (b0 angl av;apm-ap was heat ed under refl ux
with 50%40agﬁ d dmwmnt |av'en4ne2s norof tﬂes eomppetad hasorliacheeen IF'FFEG@ |b®né95

hydrogen br ﬁﬁrﬁf rﬁ‘f’& Mg‘g‘” (§;5“m1 ﬁe!“*dé. lahﬁ“déofiéﬁa@ﬁe NS

t he product was ¢ orrfemaré% Ete LAERE] P Sf pdd: [@) of this
240- 250[ err IO@nﬂezlthenndmon(stedr byl additGp of sr]?prgr,lplet HRetaile Sord tha | onei step \Wersced i SSOI ved
i n wat er 4572Ngsodipp de yefutig, érhegg‘;l PEETeR é% Exampltel 9 kal i ne and 10

t

extract ed wﬁfracw dﬁ;%é’affﬁi ot o H 8.5 N ghwd% 40
pr oduct was wel Bdsifitd Byl addition dpL0 886 tataeniafl 301 @i NWethdDp MNP EeiBf - hexa -

of aplte'erll aullrdxewdg\htasgler, bhxph ameOﬁ% @rnr (bﬂcﬂaly@%rddeqﬁbrd - 3 - ethyl

_ ,) AWas ACY teﬂnxt xyphenylgbutyronitrile .
M,gfg(r%{ )a‘t‘irve EHYE? f the 1t1etrco§run de Wrsep‘ztTl sgﬂeddl lll§| )

phenyl ) hexalﬂ also prepared by of sod &l dnlide EQY ui 9.9;

N, To a st tithih amdmiumehydm fducS@l oft thon nod a870°C60ﬁ) mp1e115n ofeﬂhh ddmons - (m-

hydr oxyp nyqxr)eh?é&a Bt 02 THqne, details of which E wag stirred at 80°C for 1 hour. gQ
azepi ne MydrSHY 6™ %Z% 5) in chlor of Gries ,gﬁ:,gahg{?{y gon(zﬁo ogdals, 120
net hoxyphenyl.) Gex ayark I 4\M3ﬁoﬁnaﬁd ookl aua lafdd Glowly ldv@ldpdrisdoNe ~ hydr o
- 2H - aze Ihj?dra—IR—aaepmene i n_chhhorofioramsirt @ souti f)ﬁ)ll+brmmd4 by (a) A

m xture of g) ‘Eethyl ’ = ”Bt%“éﬁgéi q?%?fnz i8) ) Bnte foe 42Qqgpitaton of
ethyl chi®r BRsL A y ,mo{i,%“@"ﬁ‘,é‘ﬁ 2 pent T e
(1.44 g.) | larog rar.o 5@0: mn hl heﬁ}lch)omf&fiﬂae obetighd Whtl:rp (oo inl.) akk Adaded,1th® nl . )
pal | adi um (B8 g Sk treaagpnnmixtucer uasalfefttealt Stgari¢ |1n'gr fsmarazd hadr gashegin withar coal

cat al yst 2r pqraurped fhé e (ep ey |é‘é“ es eto st and
a n.) g%ﬁnﬁ’g'ﬁlgté’ oXde PBER Fenper &F ugﬁé‘ f’rﬁ & 00{??5}’ Bt T oom
terrperature Et her and 50 | bs./sq. inch pressure I n a Parr hydro- was

added to precipitate the m xture of tri- genator. The catal yst was
filtered off, washed 25 ethylam ne hydrochloride and triethylamine wth
net hanol and the fi Itrate and vvashl ngs 90 hydrobrom de V\:hl ch vvas_then

o I T 1 .



30 to give 2.1 g. of the title conpound, b.p. nethyl - 5 - (m-

nmet hoxyphenyl') hept anoate. 95 172-180[err]C/0.001 mm (Found: C,  70.3; (b)
The above am no-ester was heated under H, 8.8; N, 4.9. [err] requires C,
707357 reflfux in toluene (200 m.) for 24 hours, the H 8.3, N, 4.8%.
| i ber at ed et hanol -tol uene azeotrope renoved EXAMPLE 37 by
distillation up a suitable colum. The 35 3 - Ethyl - 3 - (m-

nmet hoxyphenyl ) hexa - excess of toluene was evaporated in vacuo 100
hydr o- 1H azepi ne and the residue crystallised
froma m xtd ge of A solution of 6 - éB%- 6 - (m- methoxy- _ethy

acetate and gedo ok eum etR@ixypndhepBfe ad NEYdhdd AABMIEOprodiét br-cof&@RE N - 2 -
one 80[err] ldiaddes Kl%p&omxy ygﬂ—pﬂmctltohﬁeﬁaq o uwakd, 512 3rg ) in SOdI um

dried benzen@ qlﬂ"ro ltfllmfd’aﬁg?)% ¢ 4dr opwi se to
pencene 25 U S LEL P sdiein FTIRrRRH 1o 0ch

of sodi um déo temegu X~ acid (BNeL&kePd reduction and cqubln{gatl on at
hi gh et hoxy)mla)l udtmmdeln(d:&h8¢balg(l)l%, 'Fl“e) miviegnasien stbaeémper ature, w §imgut

i sol ati ng tﬁ 4mgewa f Hlx or 5 hours and

wedi ate ag m @f% ﬁtce@ z%?ys Fos e bt gt o B pEBonppsed
by addition ghktion EXANR) € andDehért | Sonttrarédn ealﬁﬂaelrfgfe&tﬁht@&ﬂilﬂiﬂiﬁg 45rc1 gddtisodi um
hydr oxi de soduwtlmr@namd'l' (e mb}). gl rfiaxsher am%,t gﬁ v eapsuiep (BX angpl \ethlglé fw)ixture.

L_

110 | ayer wa¥ivey remove?"ﬁand fhee ted Wi th let hydrochloric acid.
The aci di g5 ee@ti under reduced pressureEgé BUB5- ba%h ﬁﬁ é A@di tion of
0. 880 ammoni duct 3as-d1s§0ll’t?ed1 th‘ty 1)h - :iexah)@tohm-azepl exa - sollsm wigonétand
t
S;(;t“r ﬁ;t (eEje\rM totncee:takvéramnwm eﬂutaf;ta%%xm A (lgeglsté Xhﬁ%t 6}\4;}/&' c P%éﬂﬁctl on) 50
=1 ta
2- (m Met hg n&éytg&ngstgﬁ i€ T Oprg-) L RE€ASUre tO gi ve5 ?ngO . of
the title codget wwaslscaddiad 28 bypwicleict gida st | rred suspenS| on 115 pound Thi s
conpound wasand|addsd grapps ’atﬁr&ﬁ glzdm@fhyéfeﬁf% %Plete °|ef?“t3r?%:”t‘ o‘f"’k‘igen@ (160
ll
lithium aly as“r‘?‘}‘st S @8&%““’@@ i Ff ﬁtﬁéﬂi[
conpl et i 05 Ofyxkbi® haddi £ 00° sarm bas THZ e Bek ( msh(SEhﬁdar 1fQieat kit thanhi ch

the mxture Morsmixmreedasatoolao coeqn @ed or thillkbupteriabGith the ethglcmﬂqnﬁ apk a

19 1 L. and extracg F%‘ b tzs(gﬁqy%fe F:rg‘eﬁo cfr?e abl Lﬁﬁ%ff‘ E 38
acl asC €X - [s)

added to makEatj étwgiﬁitiﬁoiug RS INGERGaNS. Lo Duentin ,splhy % eesam fyly - 4 -

propyl hex3ag - ing G004, & cafifdesadileilp. S(bOﬂ\kryh))Vﬂlbwﬁbypﬁhd@dteﬂf inJata dryoanﬁﬁdisazepl ne

hours to a stR1203CsBheltyiropromifle asish@ almst 4Ma’€ §h°W J?nalge%tﬁ%ylty 9°“lt=’eaa’-ab1

ot hoy pheny )= WY ORUPAHETEA2” 45 nif) tféggagté?z o o gt

propyl hexahy azepine (2.82 g. )81de Bfubrtl. enddifiere@af tahN M Xt ure

was allowed in dry metdaykrendl chl ori de ( 1Besind sych wagndenaab eabse tcmvwvamm up to

room t enpes af ufre - ﬂ?heﬂmb'e’fetyl)lzas d{%p\k}i”‘g'e ﬂlﬁir/‘B E’FSP "G’P‘\%St hmeanse f chl proformate

Ad

overni ght . V&g 5o m_)alc zot hgna Q%" eating | Wt OfpndTi Xt UF €
was |eft at mq&g% ml& am duwea.h wut:da nvaemcteeﬁpeﬁsatwre for 4
hours t hen wash®tn od|sbclntne badridel , (1 ctnme\ttmovexalgmgﬂeewum a smédifle Sthe with 2N

chloro - 5- !
b ide uivalen was added to administered subcutan e level
16 cyano - Stff: l; M- miﬁaﬁl&xgt 28 énjpaRteane Z5Smg.Alyd agi hrdakgésiadin Sthd hdinad the

product or canker 54-nyCebycodlivgr Pregmplsiion hwp, defe@nitrdSas rpeycetipy- 01511% e | to
t he requi tedofsths t‘dd“("h%h%@“!i‘h‘t’aé r"ﬁﬂbe%d[rem el ﬁh?%? ge;@hahﬁ e RPYS o
EXAMPLE 42 gP¥ ¥ nitifogeRated at an i ni ssure of 3 - Ethyl - 3 -
(m - hydroxyphenyl)- 505 50 p.s.i. in the presence of nmethanol (100m.)
hexahydr o- 1H azepi ne 30 ng. containing concentrated sul phuric acid
(75 Lactose 120 ng. m.) and pall adi um on-char coal
(10% 3 g.) Magnesium stearate 5 ng. Uptake of hydrogen '
ceased when 1 nole of hydrogen had been absorbed. The catal yst Capsul es
of the above were made up by 10 was filtered off and replaced with a fresh
t horoughly m xi ng together batches of the 55 portion (3 g.) and nore
concentrated above ingredients and filling hard gelatine sul phuric acid (5
m.). Afurther nole of capsules (155 ng.) with the m xture. hydrogen was
absorbed. After the catalyst had been renoved and the nethanol

EXAMPLE 43 15 evaporated under reduced pressure, the pro- 3 - Ethyl - 3 -
(m - hydroxyphenyl)- duct was dissolved in water, made basic with

sodi um hyde Oitid?é(énélio Tkt S AN T of Y ety o, 1

hexahydr o- 1H- azepi ne 30 ng. 60 concentrated anmoni a sol uti on and
extracted Lactose 100 ng. with ether and dried.
Evaporation yielded 14 Avicel (Registered Trade Mark 30 ng. g. of 5 -
am nonethyl - 1 - chloro - 5 - (m Dried Maize Starch 40 nyg.
20 net hoxyphenyl ) heptane as an oil. The pro- Magnesium stearate

5 ng. duct was d| sol ved in 2N hydrochl ori c acid and added dropW| se to 1IN

Y T T L



solution (4 L.) at 50[err]C. The tenperature nade by mlling the active
ingredient to 40 was raised over 2 hours to 100[err]C and the nesh
(British Standard), sieving through a 25 m xture heated at 100[err] for 3
hours. The 40 nesh (British Standard) sieve, mxing the reaction m xture
was cool ed, concentrated to mlled material with the other conponents and
1 L. and extracted with ether. The basic conpressing to formtablets.

70 materj,al was isolated by an acj gishase extrac- As above indycated, the
new cefpeurds—tion—of—the—ether—sotuton—and—distitt+ed—afford=—of this

i nvention display anal gesic acti Vj(lj‘tx{{ 35 30 ing 3.7 g. of colourless oil,
b.p. (0.05 nmm) shown by standard®t®sts in | aboratory ani mals.
112-120[err] C. The hydrobrom de wagenps af meel PRy Asdpesy anal gesic activity

conparable to in the usual—wa—;f—aﬁd—wae—ﬁ—deﬁ%—heal—{—e%ra-t—eHhat of
codei ne pAesiatal and app@ir3d o bé®—45 Ex&mpile 19P4)90 >60
.non- addi C%&Qe%@p{a‘i@e of certain undesirable side-effects frequently

encountered I n anal- EXAMPLE 41 gesi cs, such as tendency
t o cause ®odyalofiEsmeple3Fe) 3 -X(m - Benzyl oxyphenyl) - 3 - ethyl - hexa-
and/ or co%sotdi %I.iFgﬂl.mlehydro-1H—azepi ne X The

fol |l ow ng f(ﬁﬁ?gﬁ)s,nmri se sone of the 80 The phenol (1 equivalent) of

Exanpl e 20 * pharimacol ogi cal testing we have had con- in dry dinethyl

f or mam de Pyguct afldseinlo2 a  duct ed. Conpounds were screened & to suspension
of sodium (H“iﬁri de (1 equivalent analgesic activity by a nodification of
the 40 Ofpr(ﬁuég%gxg-j}]ﬁﬁogr siongin oil) in the sane sol- Rat Tail Flick of

D Amour and Smith, J. vent. Wen evol ution of hydrogen had ceased, Pharm
72: 74, 19&10ducfeftExpmplefi al was 85 benzylchloride (1 equival ent) was added
to adm niggleLed guguganeously at a dosage |evel the stirred solution
keeping the tenperature of 25 ng./kg. and analgesia in the aninmals between
5-10[ err ] @Crddiyct @b Bxprmgie 100N conpl eti on was determ neX as a percentage of the
total 45 _of thgrEaddilt'lon t he product was obtai ned by possi)pl e anal gesi a
that coul d"SBBSAE PP Ne pouring into water, extracting with benzene

exper i mentraddu@@f i Fxgnple 15 X 90 17

1, 285, 025 17 TABLE 1 Percent age of
Total PosdrHre AFXPERISIS Tes¥ Material 20- 30 30- 40

40- 50 Prodaé-d® Gixample 18 >60 Codei ne Phosphate {

X Product of Exanple 1(e) X Product of Exanple 2

X (HBr salBrgduereddixemploR0 Exanpl e 2 X

X (base) R o le 5 X Produ of Exanple 6

X Product %?dqéxogrr%g%}%gﬂa *

X Product Reédufixei nigxbrepld Q1(b) X X Product
of Exanple, 1 X Product
of Exanpl g’r‘l‘%“ of Bxamplpddduct of Exanple 16 X Product of* Exanple 18
Product ofpréivangs| Examdfle 23 X X
Product of Exanmple 21(a X Product_ of Exanpl e
21(b) Product of Examplc 2 X Product of Exanple 22 X

X Product @fguBXadhspld 35 X Product og Exanple 24

X Product of Exanple 25 X Product
of Exanpl efrgdct of Example 26 XXProduct of Exanple 27

X Product X Product of Exgnple 29

X Product Ig&iu grrpalgp%% 2

of Exanpl ePr@Bict of Example 28 X X Product of Exanple 34

X Product Iqj:)dulgtxg' n}.‘t))lar%pl:e3 %9 X X

Product of Example 31 X

X Product

Product of Example 33 X
Product of Example 34 X
Product of Example 38 X




18 1, 285, 025

18 Table Il conpares the nedian analgesic wth the correspondi ng val ues
for codeine 5 dose ([err]), the nedian convul sant dose phosphate and

d- propoxyphene hydrochloride. ([err]) and the nedian lethal dose 1In
these tests, the test materials were admnis- ([err]) of certain conpounds

of this invention tered intraperitoneally in mce. TABLE Il [err]

err] Test Maegerial err err err] . err
%err} Codei neiihes“ha{e [L\, \,] 128 025}4 ] E27 ] 41%9 !
4.98 d- Propoxy hg‘n‘rée II compares the zpEdis analgc51c wih the corresponfipg values for cogeig/

418 hydroch or I MG, Tk T 4 P’“’g e g ariz":zzg:;?:.gs
1.10 G‘IU& tail to Mfehl invention 1ntra\pe:rltonez‘;ﬁ)'v3 in mice. o0

2.32 6 58 Pr ‘oduct of anple 10 105

4.12 4. 32 Product of Exanple 20 TABLEJ;@ 92 * 61. 25
* 3.85 Product of Exanple 22 37 * 140

* 3.78 Product of Exanple 24 40.1 50. 4CDx 15 3
1.26 3 18 of Exanpl gp29 4.0 * %0

* F}P Etdp‘ H:nga}'lf Exanpl e ng g Pw 20 oBDw Brg
5.8 5 8 *CORibneSPlgrsphm‘: convul§ant pridperti ed27 10 £A39 sonewh&s
simlar conparis pounds t he sis of ,oral ad istra n

anal gesi ¢ and to zifaértr es of 4?‘Eese clg‘?n- tolgér)n ce | s£n6ﬂown |‘li léI)'abl e
[11. TABLE I11 [err [err] Test Material [err]

[err] [ er r [Product of Expmple P 25.5[ err] 2&odei ne9%hosphat 40 3.73 54
410 410 7. 59 59 d+Propox ene 5

- ogp  rroduct of Ff.alﬁgc 8 25%28 hyar ochl oride Prodict of E?(émﬂ e 2
88 220 ©Product of Exaddple 10 242.50 100 6. 365 Product.12f Exa#pte 8
65 240 30 69 8.1 oduct_ of Exa e 10
125 540 Product of E’%‘th‘e 20 ‘5'%21. 32 " a g’zg{ar oduct of Ex&fple 20
31.11 *  Product of Exhdigle 92 37 * * 4.1%9 Product of Exanple 22
68 * 600 * 8.82 Product of Exanple 24
160.3 254 oduct of Bxgggle 24 40.17 59 0.4 55 B3+ No Si%fn of edhvul sant
properties. ]ﬁoduct of Example 29 14.0 * 70 1, 286, 025

5.
19 It will be evident fromthe foregoing tables group both of which may be
substituted in teducteft Exgmpipdtinds 180 t hi s @-Aventi dhOshow ¥8ry behBene ring
or [err]-benzoyrethyl” Tadical which strong analgesic propertres, and
that in may be enbsizh b t@udatt frhRrENZzENE ring, and several, at least, the
anal gesic effect is attained the term"lower" neans that the radi cal con-
60 5 at a desagqd Wuehnd Oﬂﬁ[artéaﬁ\parﬁne of Qﬁehaﬁouﬁﬂ% ont &k NBsiBr b/ @dnﬂﬂrﬁiaﬁé'nabl y
up to 4 carbon @higs® .and @uRicUraieities GOR@S com- .o mice is shown in Table IIL. 3.
conmpound according to Caim2, in It has been found that the conpounds of
which R err] is a hydrogen atom or a |owmet IExanples 5, 6, 16, 26, 27, 28
and 34 also al kanoyl radical, Rerr] is a |ower alkyl gl cal exhibit
nor phi ne antagoni sm activity; this and Rerr] is a hydr Bé!n at ofPer a
| ower al kenyl  6PestlMatedist @ Strongapydi caticpn thatisych cogpgunds apgdi caI .
will prove to ———4—A—corpethd—ac
Caim2 in It ha en known at many anal - ,_ which rr] [ rret hyl
radi cal . gesics, 8 e‘ ﬁg‘é‘Fne hav&: a congﬁ pati néweffect B[sg ngorrpound
according to d ad-mo ﬁﬁ,e@nd this iigs ordinari |y rabdyer unde,&arabl e2.25\e
Claim 3, in whichhfdrehlsrjdei s an acetyl radical. 70 15 have conduct ed
tests of a nunb 6 A gpnpoun ccordr g to apy,one o ounds
of this inventi glf{ '%Ct ‘gf\clt%ga'rrrlﬁlf Kods tgé) d ai %%Oaz 3, @ ,Ql)é(r)r whi c%rs is an
et hyl or apprai Sm'octubirﬁ'ErfarfnﬁleB Redesct i on im t he nazober nappopyl g.asli cal .
of faeces voided by individual rats after dosing A conpound accordrng
to any one of wiXPhd ERRSdRds I the iAtent | on5%9as a&ifs 2 t&3%, in
which Rerr] is g & efadglt 28l . 373120 taken asig greasure of copsgpipating
action. An 8. A conpound of the general forrrul a alternatrve met hod
enpl oyed has beelfyodfiett ¢fy Example 22 68 600 8.82

Product of Example 24 160.3 254.6 >360 1.59 >2.24

* No sign of convulsant properties.



m nation of the rate of travel of an inert [err] col oured
substarfce (charcoal) along the snmall intestine foll ow ng dosage with test
compourjd. 25 In all such tests we have conducted, the new conpounds of
this invention appear to be | ess constipating than codei ne. and
the acifd addi yyon and quaternary amm- WAFME CLAIM [|S: - 19
niumsdlts t

generall formula It Wdlt@m"ldaltlfremhe fatekajrig tabiedi (ﬂ¢“P(§’Pthabe ayeﬁekem in36e

radi call, R err] e campmity pr@kgrmvagﬁ % "e’anotf}if%r‘;}l’l‘fm Eﬁenzgéﬁ‘tngt’” or

tro analeesic
a l OWl?r al kyl, EeQ I at Hdst, the analgesic eff Tlc@fs tained the term “lower means that the radical con- 60
al kenyl , | owed a kylagakq mghC lo@g@r fhﬁkyldmalhﬂhg)ll qr Ita\mup @ 6 lpeefidablly 1@r to @ REBACHImMSOT

phenet hyl group® ﬁ"eo¢°s‘¥ﬁh| be su st | t fqii“PP Fyeorsling 8 LClaimp, tnhe
cci o adil /'on apgdtEsEy %mp Sei WD G iy

group whi ch ni UBihSﬁt iaeraea’gomsmna i thB[ %ﬂ]R’ % hsyd Yl @RS} a 16 a
substituted i fshe stm'azrecheltwn rtg; sua;hd:o:apcmnds aradhc;yer al kyI radical, a benzyﬁ
rad! cal = the teIw has b%een at t he advlvhl% R! lS a ;C%?rq rClaleArlR)yl
radical, R2 is % codéxr@' ﬁ%vgbotx:tt%b eélr f er <b| o néh léco d gbB Ofr%r

al kyl rad| cal , & thesis loftinaril Ay, @gﬁﬂbs@dbﬁmea 151%3’ in whith R¥is GO IReY

according to 15y &) htven Snduitedl tegrd) 0’alakwmberl gﬁ/veqm al kény COMP@\A@raceplrdqd wy#ny  of o-

which Rerr] i Sp%:ﬁ&fﬁ?@éﬁ“% et %r ﬁ] Bae Pﬁ§p|m whigh\RY is a1 fé@ﬂ@ifl
| oner al koxy- g t r a lco o{ﬁﬂl ackRdlh ﬁJ an?aanQf‘yl
fornyl, phenacykmdnrdxqahmmmyl ofgtheljﬁventﬁ:ﬂdw e@m]ns 230 &, ihwih RAliskanl alyl addicalal 75

both of whicH® uprstipaiing actien. An 810} compoundoline sroeralr BFmga t 0
Claim 8, 40 b @ﬁl%eoﬁ}%?q@pof f]‘mﬁg’E Zoylethyl radisal in which Rerr]
is a nethyl radh&&edsubstance (charcoal) umy be subdtitpted in the benzene
ring, 11. A dﬂkiwag:dmgdlwitgtdsaoﬁb@ndn 8or nis 3 mmis O or 1
with the pro#sdn elhsich tesp e 9°°F4¥Cf9ﬂmﬂé?rﬂeR[ err] is an ace¥l radical. n+ m
| ways equal mcf’o'%}nds i a@“ﬂﬁ o in 7 0 Q n
i s always equal tOcfy F 2. anf theOfROMAG o G 4u9uen9w aPhnRB0Y
one of atomor a WHWETWE Lcal when m sigm Gults Eercof tnawkich 1 it @ hidkoged N
which R2 is an ethyhA ngpdlﬁd omhh)gcheagémnda om %m,y lvg‘?e#kmads:albr a dower alkagoyl 80
n-propyl radical . /-—IEHZ)HW o %‘Fgfog"f%r ay?o;tpé%i dRaE the
radi cal + cont agons €3 A conpydnt dccor di ngaie aﬁj(wvepnﬁk ol 190 lmethyl
preferably up to 4 carbemneapprs.® dains 8lo®@alk£hoy1n>r Benéthyl igRoug
met hyl sadical. 2 Aco‘rrp:)und of the eneralb%%?fnﬂ?cémaybe mte%mcfb und5
of the general CHLFGER FiEA ggmw e ferllR L AL AT R
and the acid adgioh| Qnoyansfk eﬁhu’mwéarﬁeﬁnst ROk dica eonwhl ch
Rlerr]'iis a hydmogehuwerrulkamys addics], tBheE eorowerl ntaumup:ﬂo 6R>rr:f3rauy ubr40ngtbm abom A
| oner al kyl r3di %{Ifad“a‘ hde%EH ol , 2 b‘ﬂ@m “‘gr 8s in 90
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al kenyl., | owe¥ QF%?SX{‘“% d%a ﬁe@; F"tS‘%élr ) A Y & B alm
hydrogen at om Ei”1 or 1 %I‘ %ﬁﬁ?l CQ Sk WhicPR: B %Qéé;]% dical.

al kyl, 1 ower al laemyls, alxlv@H\Bc[ualao Ryls,a hydrog 12. A compound according to any one of

1, 285, 0%5 5 atom or a lower alkyl radical when m is 0, or Claimg Lllwpq whighe Ra s gheethyl! for om
the fordgol ng* ARERE LG HAPE, O drebh oY 20 ST b Uy PR
conpounds of thiu§ th BY gidfeta®R vp ew 4AbY atoRENZ CORint iBRJ120R which BT § nB@fIZQK4aE! hy |
radi cal ¢ whi ch strdng compahdesSite gepradpemtlzes, ahdA tdmpbundnof thegeroml formula
substitwuted in the benzene I ng, and several, at | east, the anal gesic

effect is attained the Ee"L "l onwer" neans that the #adiral_eon- 60 5 at
a dosage nuch | ower than the ta'hal or tains upto & erably up to 4
carbon atons. convul sive dos 3. A conpound

accordi hg to X atnftnﬂ@ acui ndcﬂltmnh?;s!hdgeemari eumoet thdtthetlgstvei Tditipo amddg;latsfnaryvmdmh 105
W] a er in s a
Rierr] S a hyd ? ef 18ral ngal a en ylﬁgyfc‘i‘;ﬁp {%«gnrg ot agdh ?gky Z% &dgl 152;8h roel 34
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al so kanoyl rod kahyEhabibal) 18 | 5 ardrd AlTQI
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al kenylf 65 1% 1?‘§arla“§mﬁ et iasipro bwe,rrﬁ“g‘g paem jatompa | 10
prove fo be non-% we gk oyl enacy orp enej Aloazeanﬁl nievEro alynyh o
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accor |ng to Cdaim2 or and this is ordinarily rather undesirabl e. Ve
Caimi3, in which Rerr] is an acetyl radical. 70 15 have conduct ed
testslof a nunber of com 6. A conpound according to any one of pounds
of _hlfsg.tnventlon by two nethods to Cains 2, 3, 4 or 5, in which R is an

et hyﬂ or appraise this effect. Reduction in the nunber n-propyl radical.
of faeces v0| ded by |nd| Vi dual rats after d05| ng 7 A corrpound accord| ng
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20 taken as a neasure of constipating action. An 8. A conpound of the
general fornula alternative nethod enpl oyed has been deter- mnation of the
rate of travel of an inert col oured substance (charcoal) along the snall
intestine follow ng dosage with test conpound. 25 1In all such tests we
have con mllmmmécummﬂ nmpounds of this invention appear to be |ess
consti pat and the acid addition and quaternary
ammoy WHA VE ctAl M Ts™ 1,285,025 nium salts tRhereof, in which

e4—p]——4—s—a—hyel+—egeﬂ—l.—— f—%—he—geﬂer—w—ﬁe{—%n—a———a-tom a | owner
al kyl rladilche evident frojgineforegingaridey| 8rQD b‘l"thelﬁ embimqt@ imtheower al kyl
radi cd® cile %I"fr hig "e&“ﬂ‘?x“tﬁ‘ﬂ@g ﬁ%ﬁ ’IE ‘Cial Pier 30

analgesic oper 1ES, m rin

[err] several at least, the analgesic effect is attained th %@fhatai Yaldié lycon-
cycbopt @pqpka@ehh Jowbrowedt tal leha oy | mns qpheﬁace;elrabbrupphemﬁohylomgr oup bot h of
whi ch CPFBIyISIWed@ﬁbs ituted in the be F?efdaélfﬁcl}@d =t1|non and

quant %{{ 54 g?gm?% 26 éﬁ% ﬁDl agj laax? gﬁeléi:ofga &ﬁg V\’hl ch nium
sal t's ckif? e&)iphmh Man¥iBdrish: Eénﬁw ] thisS aad eraqg&agen BRM% a&anﬁutogd in the
benEIerie arstrmg, maxmﬂioratlﬁmsuca dommndsalrkqxdal r ad| cal a benzyl radical the term

W’lll ee-addigging: adi cal o - e raceT ﬁeﬁla“ﬂa’diﬂcal Rlerr] is

a lomeg'és;cs,? ﬁﬁhﬁv@%oﬁﬁ& yee i‘ q"@ ﬂl 1.0 Waim 300y 2 kyI radi cal ,
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at om Rgyndy of rlvegwﬁ?ﬂ ‘i’Yét“IWPdS ‘{"ov@f“m YT 1 VR ity al kanoy!
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ring df m e ra‘?téﬁ%‘f’diﬂlve 5 BHical in which Rlerr] is a methyl radical.

95 V\/n Qﬁ,ces h;goél qhé gihe benzene®r , 11. A conpound
accordhtEbgnetfallﬁrgldma&vﬁﬂhmt dofapadn@r 4, mis O mith the proviso that
Cl afm 19, allisychwibsisofe 1Rpeeqonducteds ﬂanneacet yl radical. mis always equal to 4, R

is a HYEPYRlipol thisigventy nc%ﬂﬂﬁbdﬁ ‘acgargl NG 4i@ g)nn o) Qm or a | over
al kyl @3@ Tttt bodelhe” M oy hﬁi{y)%t@é’nr] is an ethyl
or 45 & hydnpged oathargmﬂall Yormiien natens a é%weaaikt'l tadigal ona pwerpjldanopladsocal

100 term "I oueps, qea hat the rrei iFah 7 fly] radic Resorrpound
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8 to 12 in V\h*@.b.uﬂ[ne(r] i s a net hylbwdrabidedlor phénac of PRERMYD g t he general

formul a "14 A conmpound of t hety aniéwalma&(bpmbbtautf@mrqc Eﬁ} g8nd the acid

addltlz@ﬁd& NUEFATH Bmmen o2 B8 (OF ¢ ¥lidh er nary ammo-
365 i T Sl pee Z?"F,a G " M e T T ey Ty
in whigha B wl:xSa]Qan deOGER*a% GMower | tameﬁp @alekpyrbfeatfiglinc@ld, carBorlx@oagy | r adi cal
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::gg: g?&!rbz)} gr lower a a W sl ‘302 g anoy?tafgmal i aﬂg}ﬂrad é’iﬁil cal, a benzyl

ﬁﬁ@ OMind o> or a | over

Yo W ol

{9 WaEwe R lal'ﬁ)\ri radical.

aI kancxy)kh roaduhrémimay eers il @ o | awerA adnkpeumy qccdrdimro ala

phreogsyd .rmplqybvverﬂ lﬁ-P[%‘leth[sﬂ%lGlﬂid{t,call in % ?Kg e gnl]k % 110 net hyl,
l OV\BI‘ g'gw §H?§Fa7 ?ﬁgﬁet Egm 9, ’ac l{cr:lal enyl, |ower
al ky +m is alevays equal to 4, R is a hydrogen 12. A compound accordih g

20 cycdmmp mq:)yamrmkhydadmal lwhavem is Oabxkaﬁtayds 8 t0I Izlvver which B2 js @ ethy( m -

Acetdxy Yi’ﬁ% §t°m oply “’h%b@t clif andglgz aft gf 4 phenacyl or . penet hyl

gr oup 0 £ ﬁfbma Beo ag ri‘% fﬁﬁe‘hﬁc R Wbinkiyl Hkale Substi tut ed
in the hens COmMPpo of 3he- ge d’ﬂl'forhﬂﬁr oxynpheny kgmpound of thS @enerdle foemuld ng a

[err] - benzoyl eth radi cal which may propyl hexahydro-1H azepine. 5 be
substituted in#the)benzene ring, and the A 3 ' (M- Hydroxyphenyl) - 1
- methyl- term "I gwer i means that the radi calcehlains 3 - iso -

propyl hexahydro - 1% - azepi ne. 70 up to 6, preferably up to 4 carbon

at ons. and thelhrid a(hdmox( ad- quiednirg Xapnplbe nydd) the acid addhm quattﬁ:aryAnm 5ind

accor dm@ syl ﬂge 114011 R14;a hygdr ox Orz et?;’f’ i IEE oge} n which Rl err]
is ah PJY( 55? )ﬁv fg af atom, ?’I ver ali adic phenyl) - 1 -
met hyl radé R36} drdgetlAt6ms! sSlovd rafdical'o'i 2Alo M’ ﬂrsﬂfcﬂﬁRz isad -

propyl tw&ahlydwlo lowet Halkynyiz epilapspyl-l 6 lowés diyhpdidn,dR’dc e dydiegag atbm, TP mM 14

47. 4 wmethyh bweryalipagyly RIsesas} oy phenghyl brvvefpy'lkyl lopst afkensh glopsr1 8oyl which Ris a
met hyl radical. hexahydro-1H azepine. 17. A conpound according to Caim
14 48. 3 - (m - Hydroxyphenyl) - 1,2,3- or Aaim116, in which Rerr] is
nmet hyl . tri met hyl hexahydr o- 1H azepi ne. 15 18. A conpound accordi ng
to any one of 49. 1,2,3 - Trinethyl - 3 - (m- nmethoxy- Cainms 14 to 17,
in which Rlerr] is a nethyl phenyl) - hexahydro - 1H - azepi ne. 80
radi cal 50. 3 - (m- Methoxyphenyl -
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19. A compound according to any one nethyl hexahydro-1H azepinc. of C ains
14, 16, 17 or 18, in which Rerr] is a 51. 3 - (m- Hydroxyphenyl) - 2,3
- di- 20 nethyl or allyl radical.

met hyl hexahydr o- 1H azepine. 20. 1 - Allyl -

_ y
52. 1 - Allyl - 2,3 - dinmethyl - 3 - (m 85 oxyphegmumm "m rm
1H azepi ne. hydroxyphenyl)hexahydro- 1H aze

Acet oxyphenyl ) - 30 et hyl - 53. 1 - 1RQ 3 - (m - hy roxy-
hexahydr o- 1H- ach. Ae- ..eﬂ".ﬁy propyt-hexahydro 20
1H - azepi ne. cyclgppopylgethylFt lh\ydr -alkgnoyl, (}w-er h dl? 0R hen‘ybt xyphenylb41 - deetyl- 65

carbo A he 0 ahydro - 1H -
Car bet hoxy - 3 ) f whn mI; ubsn@?e%ﬁ?@r i H Z?ﬁg eé T ydroxy; h:rzl;;lnne 3 - iso-
hydr oxyphenyl ) hex &adical which rgb Zﬁopyﬁaexahy& []ﬂ-azepu;g )(

hydr oxyphenyl ) - 5 be&ﬁbstmﬁte& Giimm:ulibdzeﬁﬁ €ing, dhdighet O &0y 3 0K - Bifydrxyphenyl) - 1 - methyl-
propyl hexahydro - tr “lowgy'e @an’ethat fhe fadlc@lcmt%@ 21)- 50) - ZJBJ,PﬂE@afWéerlH 4 Zepingd 4470
when 24. 3 - (m - LHY;? r?i ?‘;g: c;éb} cord c:;bg a? H{] R% li?@.’h% ?P e-y;)zeplmemcthyl-
phar maceutical ly agGgih R 1s h ogQ‘Vth {@ﬁ' Hydroxyphenyl) 1- mcthyl-
acid addition ot0 qukat eudmasr daRr‘msm lnyrhoscalattom 25 4 3pr-op {Iexahydke et 10K y piepiny/| )

- net hyl - 56. A P’din % Blydrogyplspy}) %xﬁmhr 075
- 1H - azepi ne. bg?n% E@faﬁ yc‘qaé'm vﬂ‘fé%’*y? ?iﬁp‘?@w gﬁﬁﬁ Bg. (m
- Hydr oxyphenyl) ortmmrm, rch R tsSmepiyar Mace Ut difieth %@M@RB

addition 3 - propyl Hexalydpond actidling mzepiomeof  49. 128 - mteéylnaSr%namn@lwmm

salt. 35 27. 4 Claippl4 tadZy ’GXVbcﬁe]ﬁy}S)a metpyl. ghenvh |hexahy
according to any ondegggnfa Aoripouli ORMHARX BNYET Ghe- ﬁﬁ; L "’” Fonh 7T oy ?‘5\‘9
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phar maceuti cal | 30 awefbplabiIYEradGﬂld addi t | on Qr 3Tl¢thytbm rdﬂlérkemymo -
azepi ne. quat & na IE IR joal - e 3 &Vg]‘en ﬁ’éx %‘gﬁ;r? 2 (g 85
propyl - 58. A cO %sﬁooy mACALH pﬁaay1$030eaiym 9 1 -aKy%RJx{le
substantial ly as dessydrdHladagifieci N and shown 3(bherﬁll) 3Alpkop1r1hexa}@dm (1H1 --azepine.
met hoxyphenyl ) -25 vl\gipg i:og%w%néee (ro eyl e dmr;é bMOWO 3 108913 3.- (m-
pr Opyl hexahydr o v H? (m hydrog\@hcn?ﬁ’l‘ g'n L)one ofl 3
- di- 59. A con;po @mafaﬁ tepide Al d)kbeg@ y@d@r i
substantial ly ago dedcr lili be(ci P-IhHV@mp}amﬂ -shewno 45n the gazx of 3ts phmceutxcally acceptabllc

e - - oplu a
Hydr oxyphenyl ) 30 pyliexahydio-IELagaing. 1 of er enc L0 8y Igifien Off UBXHAR| ARnogiufch
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met hyl hexahydr o- 1%‘ llﬁm Sahydro - 1H - azepine. 6Q‘1a1ﬁs SPLH com g4'ﬂ9¢ﬁ Etﬂgé’mﬁno
Claim 2 110 33. 326— M - H@cﬁ&@w@nenyln)etm- il pharthaccuticaltyD&teprable atid Mddison

kfl

descri bed herein dndplsmjmth heﬂxwhlodreg%ll I—I-lm?,}e gérppgy ammonium salt. . Wi tfh

y. meshyl- pound, accor 0 any one o
reference to an%ls On rgpy exa [zgmg 3Cl BQEC%: 52 when 1gfﬁle form of its 100
met hoxyphenyl) - I dheRgl-t elically mbhptable acid addition or

1- et hyl hexahydro-311—|pﬁ§3emkahairo - lH - azepme substqamrm&irla;nmamxﬁleslcrl bed here| n

and shown 35. 3 40- %Bzggydgol(m S%i;gemhmﬂw&r'd}(%ﬁh ? llg a hermg@an1 (ﬁ\_vn

one of exanpl es®27¢ t hy Aahydr -h ¢ A

e o s o T g B O W

prepar at lon of a hesaahydr(m--lbﬂetmmbmé - 13 - dl- 59 A compound ac@gurdClaim 8

claimed in any onéﬂeﬁtvlh Hizgepine. 3; d1 ‘?Stargftgﬁy 23 Gﬁf‘lbe%rﬁégib %3’_?}

1 to 14, 20 to #7 %& ,ﬁsl ‘Lin‘W‘ ch-a 32) AR R EX ARSI R T3 110

azepl ne. cur 503'3 o} -the Q&fb@}" phAdnyl§ Origul 6.1— substantially as ddscribed Bereid and ks

3 - (m- hydr Oxyphnb%:hétxahvﬂro-lﬂqgt fimel hexah]?/dr 0 -WJQchferezggggmnnene cggxanmles 1A;| $. y
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- 3 - (m- hydrox iyl o3 - meEoRypRepdl QA. compp

Butyl - 3 - (m 8)%/); ﬁydro«-]kl-i azepmiydroxyphenyl)— nn ly as des rjajlh;aé:?s esﬁxlwﬂréeus
41. 3 - Ethyl - 31-- ﬁmyihefm(zdimxyn eagping- hexahy ro 1H- azep| ne

wherein Rl err] and ¥ e} fsm hﬁw@mMYﬁeémmdﬁl-def fZned procegqfor the preparation of a

1, 285, 025 hexahydro-1H-azepine. comppyin ? X#%ﬁ aj;y AK?; 5 %1;"1;

-3 - oxyphenyl)- 1 t a 0 re-
[err] when Y i 355[ qr rJletliyﬁ{c{:ﬁydr@-r 11? eﬁicime K, cud OJr of the keral }Irmul en I $20
[err], or X is [erris. V\dﬂelEthyl -3 -(m- hydroxyphen)l)- [err] 5 Yis [err] or
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a nethod of the klnmet ’ﬁgs%‘)f bed in the Ilﬁ?ature on the
sub- wherein F&oer 4o. agl IB].(ﬁr.Glyﬁ'Sxyﬁl&le)JEd above andnqcegt followed if
necessary by redUChEXah)ydro—lH—azé{bldie Is a lower al kyl radical, acnd I's cyclised 10
63. A process accorﬂ&agfﬁgyb %ir frp 6 methgpyphepyd)- o q} o B R andsk'JJl? ég;ngaglm &gﬁwdro

- 2H - aze- the p "a conpound accor |ng to
reduced with a hydride 50



any one of Clainms 2, 4 or 6 wherein Rlerr] is a transfer agent, if desired
mﬁth prelimnary | ower alkyl or benzyl radical, Rerr] is a | owner

"al kyl ati on" (as hereinbefore defined with the alkyl radical and R err] is
a hydrogen atom in proviso that the group Rlerr] introduced is other 15

precursor is a than phenacyl or

[err] benzoy”!ll Illmlltullﬁu”ﬁhe general forrrula
whi ch nay be he benzene ring), 55 of the cyclised product.
68. A process accordrng fo Oaim67 in which the precursor is prepared by

catal yti*t [err] 1,285,025 reduction at a tenperattlre up to

80[ err] C. inOtlalnh8, &0k eNGH, NeheR i 1 | € of fornul a 60 in which
Rl err] |S-@CHI9VBB[ an(KblL) .OH benz-gﬂH)radl cal, w [err] Rerr] is a

| oner al kPO Yhaﬁl o- 20 gen a@/m 64. A process

accord|5ng_t< (%? H) gjlﬁ's‘ Rlerr] is &1ioteh al kyl radical, Rerr]

i;S a whi chndidg newr;gpfs 1d“§rsﬂyyqil-dd§ﬁﬂ by heati ng |‘°'h’3“°F‘HSwer al kyl radl cal and

AI k is a is(owesedair ethad shHihw gind invctdal or wi t hout the presence of a radical.
base. use or ﬁescnbe in the literature on the sub-  wherein R! and ROare As 'MG@E@SVQ gotor di ng to
e ollo cess reguc 1
i m 162 P S Qe cges Mok TTARIREEUY B e
D €par al | @6 pRbarblios GR QUBFbIRL KBSBADG | Bt s dhdd€ vtk L Hf bk BG
prepared fy onc @ Claims 224 ond¢ wheradm@’ # anh etrsien age[nerlf ]desied awithopeeliminayluci ng t he
correspontqgtr?ﬂgyhaq bpmgyi Fcicelo R* st o loggenc y Fallyjagipre? efts heinbefyrs defie w1rfbtner al kyl
r adi caks al) adic 1§ a hy rogen atom, 1 provrso that the gro introdu tg I s a
15 chirsor is a compound havm% than  phegacyl or |B- benzoyl th f
hydr ogen ﬁ\E (gm:rai fowmila al kyl, | ower K @y ma;,f \g@;sm& K e bmz@r)éong)pr gs)yl nmet hyl
or 70 phenethyl group whi ch may be suibst cfclised droflit. Denzene ring, in which
the precursor is a com,[err] 68. A 130“33 R preparedcli;wzat yltll?‘ 30 in
which Rierr] and R efy] are lower alkyf ité{ﬁ e Specaruze up to 80°C. of she [ €1 1] and
Hal is a hal ogen at@m, Qﬁ A process agrebslingGitie ofedn 63 or 64ep N Which
the precursor is prep@r@,d by (wherein Rlerr] and mlR[err] have t he
meani ngs 75 hal ogenati ng an am nohydr oxy corrpm@l/of defined above and
Ak is a Ihaweh rakskyibwdr 8y GRbehzyl icalf OF Mul a )
y y
whi ch pr eBuis adewer stksdyardicalsaedﬂayxsoatalat ytic hydro- n%}kon at a tenperature
above 290§ rar“]“Ct n% 1 QQI substrttIJ{t ed : 11< dr o- 2H azepi n- 2- one
i i erein R' is a lower a
whi ch i s § g ﬁfdoy F %g)qg’ er. alk 1 rad,r,cal nd Alk is da\lwfow r aqsky ydr| de
transfer §ea@en¥ih bf witRtd the revbhtehofwe dafdynar Ek | I-on f erein
before debaStned vmth t he rovr so that t hee. gx(pmpesﬂ@crrm]tg tonttlﬁlﬁrdﬁmﬁrd s ot her

tthan p# %‘5 |t °rd‘so o étz @rrdtwn f taoCOGP(avdpg@Qfdhe fto

benzoyl et Rilcinb0 ih'ﬁt i ﬁgﬁ,y Sub i fc%ld pREdtIhn of a
conpound |ng to |n t he benzeneRr |1g1 hyd 'aﬁﬁ 1preoduct any
one of d al s 2, 4, Pd 7 wherein R@l@nyld lower allZ)le Aycppmp;&sahwoeoml ng to
Claim62, for 40 |;§B/ ower al kyl raghees 31 8 tervb% g%[ & b jubipeddn kyl  t he
preparation of a coppound according t gk, 'Ej, BEFP$OT 15 8" hy dr ogen
atom lower any oneuwgf.« ai ns 2, 4, and er ein Rlerr] akyl, |ower

al kenyl, lower alkynyl, cyclo- is a |lower aI Kyl i cal , Rlerr] is a | ower
al kyl 0;PL0RYRELR lepg 1 Ble@r oup which be radical and Rlerr]
is a h)?grgfgmalagomr ,oa\t@rf su gt :;L%ﬁﬁitled in the benﬁ, NGud 1 NG, in which the
al kyl, | owse. a"tlpe accdrdingefo @lainyn‘:ylor cyclo- 45 pr ‘ecursor has the for mul a
pr 0py| rTEtEI |in gb 5% }gﬁr Ea‘iﬂg, SFh(wm gpin R' 2gnd R2 have the meanings
1 285 5 ogenatln an amino. ou defined above an §¥ F% | n the

gg formula recursor, is CYCllS d %ﬁ ro-
penzené ring, in which Pr ecursor i's géﬁg:t(f;, cfa ct,‘r,e rtg)gena- t he

recursor is a conpo wof formul a formi QN @é- dmbtsteﬁff.ner Mxhhydroaf{- about
EOO[err]C to form 3, 3-di substi tareed-Zone d? @ubsgpently dgg@rlr

zepi n- 2-one which i'§ ?;ﬂén reduced wi {J E{ﬁ@ ebr&ef?aﬁf%j“%g gent, if

desired with pre- limmary "al kyI ati oraeﬁn @,rteth orulheml with the
proviso that the group Rlerr] i ntroduoe:dducsi @t heer tleanplpireniacy 8- or

[err]-benzdyi et B Fsh Gt"’r‘id‘“gs@ gytephy iy quf”tc Sl @d m8&ni ngs
oo et B WG] Vet R BT SR A 1

| ower abkys a Toak€H 41184 } adtcm}mc a TowEd) Ik)l Ofthet @aﬁﬁ&l oS 6h nrpmm uedordm@rtecur sor is
cyclised radicd @d3R'dissulhgdrogenitaoch, 1GBr  Anypene o€ Shingck dr @liamdy7 twberemR* one of
akyl, Jower alkenyl, lower alkynyl, cyclo- is a lower alkyl radical, R? is"a lower alkyl 90
propymethyl or phenethyl group which may be  radical and R® is a hydrogen atom, lower
substituted in the benzene ring, in which the alkyl, lower alkenyl, lower alkynyl, cyclo-
45 precursor has the formula propylmethyl or phenethyl group which may




hexahydro - 2H - azepin - 2 - one and sub- Cains 67, 68, 69, 70 or 74 in
which R err] in sequently reduced with a hydride transfer the conpound
produced by the reduction with 55 reagent, if desired with preIim'nary
"al kyl a- the hydride transfer agent |s a hydrogen atom 10 ti on (as
her ei nbefore defined with the pro- (S co ound is "
(as viso that the group Rerr] |ntroduced |s ot f“'!u uﬁmw)'l defl ned)
or acylated at the nitro- than phenacyl or [er oth of
gen atom which nmay be substituted in the benzene A process
according to*any one of 60 ring), of 28802 yclised product.
G aims 67, 68, bebBbshiuted dn ke vk A I'n é a8 accor d' ng
to Caim 70 ithe pearpoisnd cqﬁfpﬁﬂri%% omﬁﬁ%&l oﬁ%ﬁﬁorlﬁ&xgeﬁé / gﬁt 11,% mBen
in the conpound produced by the and thi s ﬁgurrrpauri!cﬁ dx@bslnylctdolryﬁeﬁﬂrdzrrguse
the reduction reaction i " ower al kyl R e;‘r’nesgﬁlﬁﬁo eerr] s
er ired
a hydrogen atom and that.{jg | ower al kyI lr}'ﬁ r3¢ Ikyaﬁon ?gri befor‘?%
process according to C ai m;,z.ﬁz in 65 by stwncas geddp B Yrrod u
conpound  whi CE a com %uggemenregl n err]ls p@erahdnynﬂm eor %@enzqm@rldlorh Rioer r ]
I's a hydr oggn a% 35’3?&:1 Alk is a lower alk 1 radica wh1 (qflghéﬁ? 5 S{}r%xdué ’%éﬁrﬁﬁﬂ?ﬁ’& Ln
which 72. A prp&esse 8 ea Y i @?Esj ack d1 cp\ﬂﬁrr ofdl fganoyl
radi cal . whi chhetahgirg¥ eHurasfprn 4 5- raﬁc.esprarsﬁ!d axfnatsa 68f B% 70 or &m AhifH RCAS S
according to Cf¥ F"ﬁ*V duc%ﬂlth% %‘:@@Wé cer by e ermUQnowB'O Brr]C
ey :

c

the prepar ajg ciffgg’fas “ FEbaAd ‘ib‘?:ﬁjdﬁ?ﬁul a

-t (o)
|
any one of C &jisBEhat, thet grofip FsetherR[lﬁferrfcfbrs d@m VWeicy latlzqu th@ﬁltrbenzyl .
radical, R er rt]nam sheaact'lowerr - eBZOV lpthyl both of gen atom. al kyI rad| cal and Rerr] is

a hydrogen at d’ﬁg) o;qa P CEPed P eburbeweei s &6 c “5?*5‘&) 0f$l=50f[ €f0r |
73. A procegs ‘a A eNCiafg fonnwoaﬁfr 5l cezf%’ sgim % DA ed by
renovi ng which R1 in thc compound produced by the and this/ yed | to Fg[v@ttlQCt i ng

group of a corrpluerion reefcth‘norsnullwe elkyl] radical Compound wherem R‘Wher lmdwbdﬁ[ gem] and

R[ err] have t @9 ﬁéﬁl n@%gg 0 give &hcé?ogn%)gzgg?gwhlﬁ aﬁcoge%nf ?jieé 1s a mcc’er%I &Pm 78
gi

in 30 20 wherein R' is a hydrogen atom. atom is acy fichl S

hal ogenat ed by Tﬁeam;n essdatdarding th allogemaihi MR} iagaavder aligloyl Imdftalc cI | sed 80 in
the presence gfhich thraRrecursgrois prep “?Fggéles%ahgﬁco 8- nd Rresesciagcpiding @ 6’@"‘17@2 fox
bcccescecs: SR g o rO U SRR SRS St ™
produced by the pr epar ation a conpound iag ERkr ﬂgrbéﬁzy’luaear Ratd on
reaction is a hydrogen a " any one of Clakyhmdggl add RS isandlydfogwhemei in Rl err]
and this cogpound is ated" (as her eiYhich tiggprcursos is| apspoupd fhyfprmuladi cal |
Rerr] is a”lower al kyI “'@iﬁ‘dre defined) or acylated at phe ni trogen 35
radical and Rerr] is a hy rogen atom lower atom | ower al kenyl ,
| oner al kynyl, Acprocess a&amdmé\t@r(nnﬁesm iaccording to, 79 or -
C( zlr,

propyl met hy 1 d TEIPPV y 80 in whi' rr] in the
conpound pr odi%ah §y§ ‘%tgﬁ"tugdm benzene ring, in which is a |ower
al kyl or benzyl radi cal , anngl t he 90 the piReH T hd RaKvd B mkAngUABNed
| oner al kyl or benzyl ra@é is renoved tarbovgl ve the conpound wherein

L l:l!ll

Rlerr] is aghydrogen [ep f‘hPf@}ESS aﬂ(-“"%“éd@sgi@’ é’ollﬂdl ng to

daim8l inwhich a conmpgin t@mrl n R[err] n aﬂj@f ea‘;’gg &
atom is acylated to i ntréduEE a group R eﬁrte off & bate.] OVET al anoy
radical. 83. A rocess accordl n to CI a m78.i A rvgeﬁeraerordma[terﬂi lmaZrﬂdorR[ err]
have the meani g, JdFIiEacr m Ecu) g'brhlrstprP £PIERY

the C lS&thn réaction lS h I'O Cﬂ 21[0
above and Al kahys Qieths Al amm h&a G compsRd ROURG, sorem.’r’l s
100 23 is a lower alkyl rad1cal RZ js a lower alkyl before deﬁnegﬁ&; Q@ﬁted at the nitrogen
23 for hydr¥gej ;Cali PPdV\,ﬁ (*,Sha nggky lo‘qgffororm a rr] t(\/\/rlrerel n Rlerr]

e l'l 1

and Rl err] ha\iul}l et 865 ﬁ]ﬂ’l?% % & %;agm ovier - al kyl
radical), W t ub thé lbé?h'ﬂ @ng, ie3GRAT 55 a?lxthﬁ aﬁ&lnor eﬁiyﬂradlcﬁ a@nd édLlgp
al kyl radical ,theI@rgJurs}r has tigsformula lower alkyl or benzyl radical is removed to

give the compound wherein R* is a hydrogen

atom.

I
" 82. A process according to Claim 81 in

) which a compound wherin R' is a hydrogen 95
40 R%=C -cooulk atom, is acylated to introduce a group R!
(CHy)5- A which is a lower alkanoyl radical.
83. A process according to Claim 78 in
(wherein R! and R? have the meanings defined which the precursor is prepared by reducing
above and Alk is a lower alkyl radical), which a compound of formula 100



5 84. A process according to Claim 78 in defined in Caim8 except
for hydrogen and which the precursor is prepared by reducing Rerr] is a
hydrogen atom or an al kyl radical a conmpound of formula

containing up to 5 carbon atons is reduced by methods known per se.

50 [err] A process according to Caim 89 in which
the compound Cﬁuﬂl‘(‘mjm“l\!w (wherein Rerr] is a lower al kyl radical,
Rlerr] is a hydr err] is a nethyl radical), is prepared by
reducti on ofzsa conpound of 55 for rrulfl%?gﬁ/@erei n Rerr] and R err] have the
meani ngs defined 10 in Claim78) hydride transfer reagent B, A

process for preparing a corrpound as cl ai rm)dhydli’og&} &lmhl%xﬂmﬁhdbﬁfohmam

wherein " CRis anvv@fX)aIkyI radical, Rerr] is a

| ower al kyl or benzyl radical, Rerr] is a |ower alkyl radl cal (wherein
Rlerr] and R err] have tﬂa@, (m.anl ngs defined 15 %ﬁ‘r] is a hydrogen
atom in which a com defined above). pound of f (xx]

91. A process(wéi @’brxijlaﬁ Btd‘a fmearwsa# 60 [err] whi ch
a_compound pr % ehatle! Sen: DELRTSL L2y LS ol
radical, 1'% hyfﬂllOA 1&5&% actodifh 6ECiimC PITROU nédnmvm&)ﬁ& Hy@ro&nhﬂ&jr ogen

atom 92. A pvidcetds procor @i pgpated bElrafucing OR* jina lﬁd‘rogatmmm o m)mppumiqal wher ei n
Rlerr] is a hyaryged sfHerern Rlerr] and Ve % febomeint iysdeed i ped

atom is acylated to introdpce a group R[RE’FggT g2 LeTo\H s [;%alm higd sha) oden

atom is cyclised whi s a |ower al kapmyl dhédicEPoun Neoraufal i(gRAr d
reagent of fornula [errp ¥y, 93. A procé@sre!adtjos dil rtllbylcr}cmlmR‘ &Qal n
which a starting materialigy.6wused wher einh b aed t°m t S fif clglfadéfﬁ §5
product is denethylated at a tetrahydroaz r‘f ornula i m’??“’froge at om
by net hods kn@mﬂ'elpm arfleR? hpv@ filfielmeanings defined to gl ve t he

correspond hgin d&)ﬂﬂlﬂn hhmthatﬂ[exemg]mu s hydrogep ¥ process accordi ng
to Claim 93 As'i nf\‘é gs gy °“‘ids "al kyl at ed“' herein- which is
subsequent | y ReI6RE. alkyl radical, RY .lsalowe,%g(tj"pre defined) or “acyl ated at the
nitrogen 25 or tﬂ&yl Adxp!l,(R“GSﬁ l@ec alkyirngral 0 A t he
product of 13 h@dcgta ph Bfrediens,| ip yhich a cgR; &%ﬁ%&égé o@“ﬁ?%’g@r“f‘%g" %Qcorrpound
i s "al kyl at ed™"{a8" H&P'E? nbef ore defined) or1. of pf‘COQ’Sﬂ’BIdCa‘dmg to Claxm 89 in 60

80 acylated at the nitr #atom 87. A pf”b'é*e rRA? r §HI™ 85 in
[err] 30 which Rerr] i®’the compound pr E‘;jsd My \'m ‘E * benzyl
radi cal, and that the I'6Wé'r al kyl or benzyydrdgabcml ia renoved to gl ve the

conpound wherein Rl err] {4 hydrogen (Whﬁﬂzlelt‘h pRCstdacagrﬂlog/\ﬁtr C!;!nk l inaed cal ,

err | s a atom wnicin a compourid, w. CI‘Elq IE or
Eganzy} r adi cavheesTR'RIG R fave sheanehringe defg! 3:& A “fg}éné[md“ r%fl ‘H’g to Claim
87 in alkyl PAEBALE 5 W‘?F"(E';f‘t omd})?ﬁ@‘ﬁ}nd leIpmddssaadMidlﬁé’l wd mamprsmdmct

ar agent o,

wher ei n err IWthleel starsing miatendd U vsedh whgreiny ®rr
whi ch i SR[a | Okeb‘tﬁ?ﬂ%{k)anﬁyd o?géﬁmgilmb Ilosfo y s methyl and the product is demetl? late, |§~ R]F ]

85 89. A process for t pr.gpar ation of gféﬁ?&gg%by methOds Eé‘idquﬁ,h;dh any of
Clains 8, 10, 12 and 1 ®in R and R[Bl*i’s]hydrbgen|OV\Bl’ aI k | radicals and

Rlerr] is as defined in &% m 8 except is %ESS accorgipg 1o ) Claim 95 in 75

1, 285, 025 Ch Ef‘f‘oci “dehid) gt kycPaFesqlég he%’eg‘ti'ﬁor di ng
to Caim9g, f ﬁ‘é 1 ,?‘l‘ﬂgvgam g, rebwhence to any one which
[ dﬁg

reduction is Hmt reac@én Exe?ﬁpll’es;r@sx for Pepartng anmofpaundgent .
108. A process ‘fatkmatpd‘eparhengxbaore:cnm@@ndr off f W“b‘r ocess according to C & ns
95 or accor diged Ftoﬂ’e grggematomq  substantially a
. process according to C g -
30 which R!' in the compound produced is a Ly
lower alkyl or benzyl radical, and that the L
lower alkyl or benzyl radical is removed to . ) . L
give the compound wherein R! is a hydrogen (wherein R is a lower alkyl radical, R! is a
atom. lower alkyl or benzyl radical and R? is a lower
35 88. A process according to Claim 87 in  alkyl radical) in which a compound of formula
which the product, wherein R* is a hydrogen
atom, is acylated to introduce a group R* which i
is a lower alkanoyl radical. \ ol 85
89. A process for the preparation of a v h
40 compound as claimed in any of Claims 8, 10,
12 and 13 wherein R* and R® are lower alkyl
radicals and R® is as defined in Claim 8 except is reduced.



5 96 in which the reduction product (wherein described herein and shown
with reference to 55 Rlerr] is a lower alkyl radical), is hydrolysed to
any one of Exanples 14 to 26. give a conpound in which R err] is a hydrogen
109. A conpound prepared by a process atom

according to an one of Clains 62 to 66 and 98. A process according to
Claim97 in @!l II Iﬂl conpound wherein Rlerr] is a hydrogen

110. A conpo process 60 atom is acylated to introduce a
gr oup R[err] accor ing to any one_of CIalms 67 to 84 and which is a | ower
al kanoyL rQuD 100 to 1e%:0%%09 A process according td*d aims 95
or 111. . canmwdgadcqafde@aﬁ emubws,amprm&s&d%ﬁowm With whieadh totahﬁ onel educt i on
product i swhlcac,tb,foredhcngl rts(sﬁ%mgf bmnehyélﬁded Qillhcsmﬂs %® B4 and 15 "allkyl ated"

108. A process for preparing a compound
(as herei @ggﬁocess cor ng) axms ‘.;5 or" according to Clai 14 ubstannag_l}im%i
65 acyl at e At wHidiSndkdak: P @ herein  described herein an it pzepar ed

by a procemsis 0éwer Alk;prrmﬁcﬁs,s.s mmrolpfcﬂﬁaranngnaaofmmﬁﬂumd to 2according to any one
of C ains &5 1 eym@@ind 5 whith Ripjs rrulydrogen 109. A compound prepared by a process to 99

and 108. F A ﬁpﬁ, r@c%%p’% aug;loi{rpis@g ﬁd‘ a“yp?“Fé’f fgimg 68 SHPbEdd accor di ng
to any fyeyth a Alyhi®ei 09, 1ign ASSAsdu hOshred Byl Brocess 60
phar maceutatalid ycyamteptnatbddececargfmerlv L'ﬂ:ébrdm% phar m@ﬁ(ltaimsasv te®fpdsi tion com

pr|5|nga ey B‘W A yon reln err is a lower
al kyl or Wg,aﬁﬁg@ f'%; Cﬁg - @;, o dg g-g phens 2ng

1 Cl 0 10 94
Rlerr] iss ‘alwmwgr @l yxlgffmsu oa newhiooh 8 ik 68 ang 110 in
associ at i cwaylagdt &t thonipogsmdtoof t he for rrul a12 A compound prepared by a pi&cess
phar maceut i &81 I*&/P‘é’é‘“é%fﬁ{ BBPeEng & Fqppeynd 1%%"11% PR& 08 (Haiesa1> e $hpisi ti on com

prising a corrpound according to any on lgf hg,]maceumal compositon com-
Clains 8-13, 27, 46% %59 and 111 i nprisi aaciBm@ahdhccdddingMot diy @ne of 79

pharmaceutical ly ac l e carrier. 14i@msA, phardnd¥eint dswogitioc wipasi ti on com

i s reduced. ph“m"‘“’“’pb’ r;sni;cc ta °¢Oiffound according to
any one of 25 101. A process accor d};r@gataqm ng oflany offﬁ i ms 14-19,

48, 49, 205 Xwhin BBis arigved 411 or BHzvivdict) tcblams edutz; enzts-;se 681%3,a|75hydl‘l de
in associ & (%tl} #ﬁ“ha’b‘ﬁﬁ?qﬁﬁﬁéﬁt“ﬂ”é’élﬂ "r%ﬁé¥‘$f‘ H‘tn with
abl e carrier?os "k B process accordi ng“§’ h : 37 cod PToOCESS
for preparing harm 101 Wn which pds Qa cb ﬁammngo quahc bfS
aceutical conpasijti@h ints hy @ conpolnicks 36-13," a1, kdpl d¥,e®V’ and( &5 in 80
her ei nbef ore dy” %cordl ng "tsiﬁ‘-"ﬂ%l“’ff?ipp@“ﬁF%‘&@lhﬂchH‘iﬂt"B a form 90
acyl ated at the nitrogen dto 116, A hbaRbRaf ShpdtBe cal-
adm ni strat reﬂmd 103 A process accor di figing @ cbhpluiBacdddfing to any bdBof A process
for prepari gepsraccopsting 1) €laim 10, ijhj Glhims ihels d8li0f Flord4, pY mduide, siceuti cal
conposi t | q‘ﬁ‘c ‘Eﬁg 8L oty h(’ s r e‘P Ssﬁlaé?“r Yidh & phgrmpageREvally PRSP 1 adi cal ),
i's hydro- ﬁQCOA i'o% dc@rdidgab Mladn 160 &aroughft Al‘lﬁr&es@ ff,lo;,m,{;lﬁg a paggl to give a
conpound Al V\im ghiclR] e 1 feducdong produrt t Abl ®edfict commdsidanl inavghidhna séntip@tridon.
95 hydr@geﬁl Eﬁn (as hereinbefore deﬁned) or accordmg to Claim1l 11 bropg Fm e§(§mf Cpﬂ

aﬁ’% Hpe Riggeen Alog: col'y b}‘igf‘"t dg ini tical
preparing % Brocclikcorling [ 0EG5S. 6 AL Hod ﬁ,v
conmposi ti @A (01 \WivHicha 16 O pgaakiad IircmuMVhle ol COPRGHAL e Qo @hrdr] is a
hydro- adebrdi Rgs ¢ &wa 2diyhm@caDsis bydo g hiccordirtgoro aldiro r2nfs genghatmom ifgmacyl at ed to
i nt r odu¥e BHIVET REEWHFI ot éSf‘orsm i %Oamed&el gmnsswtgtlu on. 40 %which is
a | ower aWﬁiﬁYA pragll Gabrding 1o Claim 103 sbablcal AobodbaSS i i’ra&ﬁ}frﬁd”g a pharm
100 105. AnMﬂC@Sﬂn[foﬂ’fd xmzeqaammgh;alm:o ek to Glﬁxﬁtstﬂseaébhgtﬁ(ﬁm)asntrﬁal on in

whi ch a cdp 1&34 i a@raP R 1 Ssm@btfamnpcmal ydnatsstdwcrl bed
accor di ¥g ‘f G i“ﬁ)ﬁ < 2%53? LD actmfﬁ) IHRES [P BRI Guhliatii t A0

osmon in_which~a comp
ref erence atcéar@woeiaﬁns& & deFibel® E’% oith 4 rsaidugm b riganpl es 27
to 29, 31 Hemin3d ahwekn 38tht x@fctéﬂpc td By onel(bﬁuablc 1pmaﬁcﬁ155dn umtramfneparl ng a

conpound of Examples 27 to 29, 33, 1o 36 ERI accor di ng Caim 2

subst anf’ aajcj‘igmgé‘sff“g?afgfPffpm%tg,f[é}f;& Pat ent A&’%ﬁf%?d E;%%{]E;ﬁ\ gd herein and

shown W t NjescBbe@r RAGE and shown w1t~ﬂ0féﬂremet h & 180 1teEl,0 any one of

Exanpl es 1t0'§a0y grg of Exa}nples 1w 8 4 Hunt Mmﬁgﬂﬁhﬁe%ﬁut h, 107. A
process,.f or & ‘ilér"rqx"ép ot AgepPoue 1 % nhead 50
accor di Mg a'tcC Bl ﬁf i “‘Eﬁjf‘s 4%*ds descri bed PR Ber kshire.

Printed for HedkindMBebSxSet WafstyBlsautidnet Ok tilufe ICG&ieDdesl, DEmEQM o8 T1972r €SS,
Leam ngt on Sp&ubligh&i7s. thPParhy @ffire s [PputtampronPBtildines, 1@kdpr, %24 ABY. St hanpt on

Bui | di ngs, London, WC2A 1AY, FPESRhFEHR® &6Fes nmay be obt ai ned.



