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an We, HOECHST AKTIENGESELLSCH{ET, a body corporate
organised according to the laws of the Federal Republic of Germany, of 6230
Frankfurt (Main) 80, Postfach 8003 20, Federal Republic of Gerptany, do hereby
declare the invention for which we pray that a patent may be grarited to us, and the

5 method by which it is to be performed, to be particularly described in and by the 5

following statement:— o i

This invention relates to substituted 1,3-dihydrospirolisobenzofuranls which
are useful as antidepressants, tranquilizers, analgesic agents and as intermediates
therefore, to methods for the preparation thereof, and to pharmaceutical

10 preparations comprising these compounds as active ingredients. 10
To the best of our knowledge, the compounds of this invention have not
heretofore been described or suggested. Spiro[phthalanpiperidinels of the formula

en or benzyl, and Z is

rfz
N
Vv,
1 /7
z
in which ' .
15 R, is hydrogen, lower alkyl, lower alkoxy, halogen or triftuoromethyl, R, is 15

! hydrogen or benzyl, and Z is —CH,— or —CO—, described by W. J. Houlihan et
al. in U.S. Patent 3,686,186 are outside the scope of the invention. The same
applies to the natural product of the formula

N—CHs
0
o .
20 described by Y. Inubushi et al. [Chem. and Pharm. Bull, (Japan), 12, 749 (1964)]. 20

This invention provides a substituted 1,3-dihydrospirolisobenzofuran] of the
general formula I



(1) in which R represents a hydrogen atom an al kyl group having up to 6
carbon atons, an al koxy group having up to 6 carbon atons, a

trifluoronmethyl group, a 5 hal ogen atom or a hydroxy or

met hyl enedi oxy group; 5 [err] represents a
hydrogen atom an al kyl group having up to 6 carbon atons, a

cycl oal kyl al kyl group havi ¥rom4 to 8 carbon atons, an al kenyl group
having from3 to 6 carbon ms, a phenylal kyl group of the fornmula [err] a
di phenyl al kyl group of the formula [err] a di phenyl net hoxy- 10 al kyl
group of thefornula [err] an alkanoyllgﬁyy@ havrng fron1 10 2 to 6 ,

carbon atons, a phnenyl al kanoyt—group of —theformtater+t—a—benzow uroup
of the formula - COPhR, a benzoyl al kyl grofip of the formula [err] a ™~
phenyl hydr oxyal kyl group of the fornulq//ﬂe an al koxycar bonyl group
having from2 to 6 carbon atons, a pffeh tbonyl 15 roup, or._a
cycl oal kyl car bonyl group havi ng fronrA ocar bon atons, Ph{! ep- 15
resenting a phenyl group; [efr] reprede al kyl group having up to 6
carbon atons or a phenyl group of the forful@® PhRm Y represents a hydrogen
atom an al kyl or;,@hk@Xxy group having up to 6 carbon 20 atons, a

hydr oxy or phenyl grotépiesents a hydrogen atom, an alkyl group having up to 6 carbon atoms, 20 M N
and n' which may dbedltm gravre hmmajurf’ fter6em5trboreat©hnsrepnﬂamrﬁah)argmupt ager of

froml to 37 and °|gl§‘pi ety éﬁl gylep /[Brqug;. 4. Th i nventi on al s
provides optical .apf quhgmyl gyf‘if"“ TN f havigup ¢ Cﬁ(’é’r‘l’)’,‘] tifbeof
especially the phrjlgng)ﬂr Bmad a otn@toers henmlt gra bt HeQbrnfudd (CH,),—PhR, 25 The

conpounds tjpat ar"ﬁ‘{: Y'é’ 0@@“?1 K Uiar% H:QPh raeélehﬁnslnutﬂoyxiro en
atom an al kyI 23 65, > dt § H;ﬁ&zry ; o"ﬁﬁ CHhﬁV‘th[f@'Fr ne 4t

chlorine atom a befidofll g6uEOBEBbrmuly Mba L[err]
gpepherythydrp xydlqylgdo fanm ahaQH HmHPhRG car bon

rep- 30 res —W.?I‘h
' h
o oup. havi og £ ol @i R L A fr%@%%éb B ar s . 19
formula [err] a dr?:f %Hemprsserad %y@dlk)ggmuphﬁngtdpeoﬁeirﬁbﬂ ﬂorheﬁﬂ’c] praﬁ\yrgrdsgnoyl
group having fro en | kano roup of the
GRNE R o e e R
he a resen n
35 cycl oal kyl car Bbﬁg'l“ gﬁj gmhavr n from4 to 7 carbon atoms [err]
t

represents an al kyl T &@d’ﬁé ?% b% group of
the for nul #PhR’ theRof aagu,ath ikally O bﬁﬂgﬂﬁaﬁe el g"r’%urn havi ng
up to 3 carbon atonthe aodeUOQFemaataarmreﬁarrea aretthost emedmhxg ﬁbrcsents a

trifluoromethyl hilko @roup havigg Byoriat kyl group
having up to 3 cggs mc;atom fin. A ko G, a’rrﬁﬁfﬁm %@H "}gar bon
atons or a henylalk akkylrgrcmfp hta ﬁangmr nﬁﬂk hlaﬂ'm ﬁém rt@S)arl ng t he
phar maceutical l y¢ ,ﬁ]l E Pq_mywka'dsi‘iow Ghtfsdbtrwla)f——(ﬂﬁémﬁ’hﬁrelndlplmnylr ncl ude

2

| nor gani c aci ds ,dh,Pw ggﬁﬁ%qogl,g, E}z&; formua(ﬂiﬁl 0 f ¥ C,
nitric, §§phor hQ),enib&lﬂlk[lleg'rS oI the 2)m RA% beKk the aci ds,

for exarrpl t ar famplg, —60t’lnl?~ can fdlgarzqadaonmgrmxp aving madre] ca,rbdnumms er and msal i c
45 acids. Sone ¢ SO0R BTGP 1 Ut 7 cpiben iprsnRi paprds %d?r eat er

I gﬁ&ﬂp car
pharma- ceuti cal pARLRYLkine 5 Hahogsh BShCan Qré}tr I‘ﬁpﬁﬁé eﬁﬁﬁfﬁf 5 oglbsbd Vi LY, for
exanpl e thqse i natMms,cahal‘dgemepmesmmahﬂe ynfglbmmu@rgr{) s Yrepr@piteSent s an
al kanoyl, phenyl & hydrogen atom, an alkyl group havmg up to 3 carbon atoms, an alkoxy group 40
having up to 4 carbon atoms or a phenyl group of the formula PhR".
Acids useful for preparing the pharmaceutically acceptable acid addition
salts of the invention include inorganic acids for example, hydrochloric, hydro-
bromic, sulphuric, nitric, phosphoric, and perchloric acids, as well as organic
45 acrgs for example, tartaric, citric, acetic, succinic, maleic, fumaric and oxalic 45
acids
Some compounds within the scope of this invention have greater pharma-
ceutical activity than others, but those having lower activity, for example those
in which Y represents a hydroxy group or R, represents an alkanoyl, phenyl-
50 alkanoyl, benzoyl, alkoxycarbonyl, benzyloxycarbonyl phenoxycarbonyl, benzyl 50
or substituted benzyl group are nevertheless useful as intermediates for the prep-
aration of the more active compounds.
The invention provides a series of processes for the preparation and inter-
conversion of the ‘compounds of the invention. These processes are defined
55 dngi described in Methods A to L below, with reference to the following reaction 55
scheme,



50 al kanoyl , benzoyl, al koxycarbonyl, benzyl oxycarbonyl,

phenoxycar bonyl, benzyl 50 or substituted benzyl group are neverthel ess
useful as internmediates for the prep- aration of the nore active conpounds.
The invention provides a series of processes for the preparation and inter-
conversion of the conpounds of the invention. These processes are defined

55 and described in Methods Ato L below, with refere to the

foll owi ng reaction 55 schene, 3 \S~

1, 465, 999 3 [err] An

o- hal ogenbbenzoi ¢ acid of fornula 1}465899hi ch R repr esents a hydrogen atom
an al kyl. P, yl ene-
5 di oxy group and mis | or 2, is converted ton't he corresﬁ’bndl ng

at ate ure"cﬁn t o[ ert e NT B + adey, g, 7O o 0,¢25"’ hours in
t he presence %% absené®#¢f4%e cat by fb«/exanpl thyI fogmam de with
or without & solvent inefst to the reactanesy for 10 x exanplie, ether,
tol uene, or dichloronethane. The benzdéyl chloride i then all owfd 10 to
react with 2-am noet hanol which may Jaé\substltut ”b(y a | ower ,af"k | group
in the 2-position, preferably at al Xt ure 6 ‘%‘th or
wi t hout an aci d-neutralizing agew-f IJor cexarplag; oM bi—@
presence of a solvent, for exanple, } or onet hane ¥ benzeng, '8, provi de
an o-hal ogeno-N-(I- 15 hydr oxy- 2- et hyl - 2- pmoy| ) benzant de of formula
11. It will be readily .apprem atecf’ 15 by th@se skilled in the art that the
time and tenperature pésessary ta” Qom pl et;er\the reaction in this and
subsequent ste;p,s ar el af% depéﬂ Y@pon the structures and

benzoyl chloride by 5 treatnent with a h@l ogenat i f %rrpl
t hi onyl~chl ortee, phasptfor us peégﬁhl orlo/la\ or ox O”f%? "é’ferably

conposi tig f Rt,he 34 ON_C ent g_?, solvent. 20 The
o- hal ogend‘ @ met < propyl¥ zam de of forrmula 11 is
20 cycli zed ,tzo\;@ t;,arf‘o,genophe | O%azol i neof & ormula |11 by treatment

wi th a dehydmating agemt, for exasmple, thiomstl chloride, phosgene, or
phosphorus oxychl oride, preferably at a terrperature of from-20 to [err] in

P esence o  ARER SRl B ogél"g FBATEL & cch SleE WYL di ne. o
chiorof orm anditcfnq)ran@lk l|dFElk§ group, a Kdlogen p o tomzthyl or meth lene-
25 The o-hat oglwxggivap 1hd3maszlairlznecanf/erfednmleaodrdsbondmgcbarmysrchb ddly a Grs gnard

proforanty ot FGE ?\iﬁé‘?ﬁﬁé"%ﬁéw"‘ ST W S o

et her or tetr axatplelrddhethadromiidawith sewitfouPd siehaiésy td at:tam24mhours with
or witho@t th@xmm $than¢<éue®@ ordlchlorometlane iThé ben y<b¢hlorfd@nst i odld ne or

1, 2- di br onoet HAFES ¥ @T‘; E%,@gla th”@““‘ﬁ ?{g%%ﬁmm gé‘hﬁ‘rom 60 to

cycl oazal kanong a@ld-n @tf' urdbicarb ﬁiﬁpﬁlrtﬁé prefen
100C for a ti rselvcn‘t f6t %mple, dzdhldlomcsth ner banzeleso mvmxmmhawg;heN ~(1-

phenyl cyel oaz g "ﬁhy'r?owﬁm%ewmrﬁﬁef @%&??llr kyilbisaeadily graresigres] kandd  of
formula Vis t ‘tmﬁm ubst‘g n o emperatire pepessary, E’L S
d the 35 of from

hydr ochl ori c O.tli)orS ephldlfdtlﬁ'esaﬁli corhp aiea@nohecrmﬁf)ﬁ’énw
25 to 1250 fGPlVa'lltltl msl of 10 m nutes to 24 hours w th or without a soI
e eno repy. za u
vent, f o exa cl:h%-é Y\ﬁf ggo-ha?cg{’enoMheng’ox olme rffgrmufq ﬂl rbr% éétfme Q#h a
|, 3- di hydro-  Sphjailins Rpley & & phodpHbmlsa VI .
|, 3-di hydrosmyah[oinaatpeﬁmtﬂmmem ﬁhma:zﬁ fﬂoaxnab &-@f\@lrﬂhe r(asemﬂca VI is
absence of a solvent, for example, toluene, pyridine, or chloroform and for a time
25 of 0.5 to 24 hours. 25
The o-halogenophenyloxazoline of formula III is converted to a Grignard
reagent under the usual conditions, i.e. by reaction with magnesium, preferably
at a temperature of from 25° to 100°C in a solvent, for example, ether or tetra-
hydrofuran for a time of preferably 0.25 to 24 hours with or without the assistance
30 of an initiator, for example, iodine or 1,2-dibromoethane. Reaction of the Grignard 30
reagent with a cycloazalkanone of formula IV, ﬁreferably at a temperature of
from —60° to 100°C for a time of 0.25 to 24 ours, provides an oxazolinyl-
phenylcycloazalkanol of formula V.
The oxazolinylphenylcycloazalkanol of formula V is treated with an acid, for
35 example, aqueous hydrochloric or sulphuric acid, preferably at a temperature 35
of from 25° to 125°C, for a time of 10 minutes to 24 hours with or without a sol-
vent, for example, water, ethanol, or acetic acid, to provide a 1,3-dihydro-
spirolisobenzofuran-cycloazalkanel-3-one of formula VI.
The 1,3-dihydrospirolisobenzofuran-cycloazalkane]-3-one of formula VI is
allowed to react with an organometallic reagent, for example, alkyl- or aryl- 40

he



allowed to react wth an organonetallic reagent, for exanple, alkyl or
aryl- 40 4 1, 465, 999 nmagnesi um
halide or an alkyl- or_aryllithiumunder the nornal conditions, e.g., at a
tenperature of from-60 to [err] with a solvent, for exanple, hexane,

tol uene, ether, or t hydrofuran, for a tine of 10 mnutes to 24 hours,
to pro- vide a 1, 3-di r o- 3- hydr oxyspi rol i sobenzof uran-cycl oazal kane] of
formula VIl. 5 ~ The '

1, 3-di hydr o- 3- hydr oxyspi rol i sobenzof uran- cycl oazal kanel of formula 5 VI

[ sdponvg_rted by a reduci ng agent, forl,46x889pl e, |ithium alum ni um hydri de or
sodi um bi sTZ-et hoxy.et o - al um 1 um yar L de. BGEK? Plafabnsd enperat ur e
of {10 per | B-EEL I L S o AR sl 0L AakEhnas o

t et r ahydr of ur an ghidle f édfier 2orttetraydrbfufanpfor 4 Ginrei afiu® esnuts t224 haus, o pw- an

- day| 1,3-diljydro-3-h irq b ; ¢ lgazgl f la VIIL. -
0 hydroxy?%kyl p“’d"ﬂe dilydro ;ﬁﬁﬁ;ﬂmw ,%F?fwnxsic gatllameboffpmula Vil

. IL3-di -3-hydroxyspir zofuyran- azalkane] of fo . .
10 aci d, - exX3hhy Onv% t}g{?ﬁe e 1 Z;r(‘amgltl, lﬁgﬁxzﬂd irﬁkdﬂh?ﬁ}ﬂi@'o? aci d wi th
or without a SOLYGIN bisOet (D albAlh RN e, peRtdbly AGitempepekef abl y at a
t enperature of fro@mm°26 1W10Pd, ér a folway dort xgmplastolpefe; gthef ey tejrahydrofusgr | for a
time of 515 if;'g i tiss af dromy 1§ gpipues QoifabRUEy Lot Py y‘goJrﬁ"‘ PR o 3 pours,
to provide a 1, 3%t ojﬂﬁir alfcﬂﬁr@'nﬁ@)'cloii)iﬂé‘aH&QTfl%:ﬂiﬁtaw/ﬂiﬂ acakkangehn of formul a
| X. Method B Anaadhalogenpbemglydchiakic,ofoehicobr posinenesulponin asidi with Rrand m ar e

defined as in tmahaesaslyast.ifoneremplaieliess opacetic soidy prsfesplicr 4 9ERIFRHEN at om or

an al kyl group, og}rﬁﬂel;z 524 h.odr%foig

P
t; T t
A AROK Y T8 (5 R B tyaade0l 1,88 al ky]s or
t et r ahydr opyr anyldr8dpsbRkobénofuran-cylbagNkaner sfdernfule he di I'i t hi um derivative by

treatment with an al kyl [ithium of prefteratl);I y | to 6 carbon atons

EI‘ZELGI‘ ably at a te %rhag uern% e(?\];ylfa{cghrgl_#grgﬁﬁ’ )}%Qvlt&rR %dtﬁmd%neagsim nutes to
ours and ina & rip (ﬁfof hod X YR r@senl@ﬁﬂﬁi’roge @ai R an BlkyligRiupay dr of ur an.

Al ternatively, an epleghrgemgdregenyitomt drenn XlKyk ot catsabydremyrangl gigep, 2! 20

| it hi um deri vat icowvetgd @ iﬂgﬂéi i@i%dgf&ﬁftivw gﬁg‘"’ﬁ%‘u jth rﬁp@ﬁ?’ﬂ mh[gi%o esultin
L : ) ahlv ¢ L300 g
i thium 25 o- | ipERSRISHGT RURTHND notl it o %«efz“t}f«%’féi‘ia%lre,am,h@un,rwrd r eagent
is allowed to reafhydbfufandARGdtaFdnkandsgendbbndybDethat] X isl conyerted exéibl y for a

time of 0235 t o lifhurh derivativerpd &irignard ceagent incte yuel r@g;@ewlih.% Slﬁﬁ"g ligpmonl y2used
re wWEe react
to34 hbits 100C,

for thi s type o KBTI S e SN W G O
preferably fr Omu'n'gﬁria‘é i nditiBnsavhitdl are comnfofly\ugsdifor thitypeufasqtien, egt, her ,
t et rahydr of ur an,at @I‘terh'pﬂtaﬂle dfdrqer e80°cle 140° G -prsferpldly yrom 389° to 20°C, in a
al kyl phen);P- cycllsﬂ% | [RE9%8 PISIetnﬁste%%qg&:‘frfﬁ??é{"ﬁﬁmedo)Qfo_vxdfﬁlé o-hydroxy- 30
o- hydr oxyal kyl pH ‘Eﬁiﬁ : m?%ﬁogchOalel&n& afs ettfer borommbia Xflis tent hen '
cyclized to a 1,c3ciHedyds QSpiiydtossmibienznbiurarcyclyahibaralok fvallackll foyr nul a X |
by aci d treat nentidagainenivis inddetitod Abtbee. 35
Method C 35 N Method C 35 AN 35
N-benzyl - 1, 3- di hydigsiibe@li. SROsEabs REbeaN IRl dkanahe] aff forautukB XI | 1 n
which [err] repriesenthsRt inprgemsphe] oy CHsPHR,ds & [ggr\@eld F"&%‘?‘hlﬂ%ﬁ at a
A I
wa .

[ %
pressure of | t@ragrachigedhelmoshaes yi “gﬁglﬁﬁ&e » PAESHIL B SR8l adi um on
carbon inaso sol VBAthr fe%im‘:ﬁe?%fvnﬁﬂféﬁoﬁqe’a% hlofAC 8didl Gt ACHe pe:@tl’u:d/\(gﬁ f6mi N t4pe

presence of an 46° 1o 100°aC ustil flydrogecanphie, cdayesr wcfokrorthe corespendingl bt-i ¢ aci d at

a tenperature ofdifydumiroligdefzefurgn-aygloaratsanelat formHydilgen upt ake ceases, to
formthe corresponding 1, 3- di hydrosp]g}f&‘}o obenzof ur an- cycl oazal kane] of

formula XiiI. Mthod Pdi@dﬁﬁﬁgisg% Jofir St aplorhanxay shrasek kane] of
formula Xi4sl is pprifaahedn Msubstitute®),Stdilydidspifblisdbeidofutnsdycloadatkane] of 45
1, 3- di hydr ospi r gpimsitsb¥Hzwifhuz ahlo mda,zexnl@grvéiyl- phgnylchloroformate, pre-

ferably at a temperature of from 25° to 125°C, for 0.25 to 24 hours in a solvent, for

example, toluene or benzene to provide the corresponding N-alkoxycarbonyl-

or N-phenyloxycarbonyl-1,3-dihydrospiro[isobenzofuran-cycloazalkane], which is

50 then treated with a base, for example, sodium or potassium hydroxide in a solvent, - 50

for example, water or ethanol, or with an acid, for example, hydrogen bromide

in2 aocCetic acid, preferably for 0.25 to 24 hours at a temperature of from 25° to

125°C.

Method E
35 An N-unsubstituted 1,3-dihydrospirolisobenzofuran-cycloazalkane] of formula 55
XI1II prepared by Method C or D is reacted in known manner with an alkylating
or acylating agent, for example, an alkanoyl chloride or an hydride, aroyl
chloride or anhydride, aralkanoyl chloride, alkyl halide, alkenyl halide, cycio-
alkanoyl halide, aralkyl halide or aroylalkyl halide, to provide the corresponding
60 N-alkylated or N-acylated derivative, for example, an N-alkanoyl, N-aroyl, N- 60



formula XIl with a chloroformate, e.g. an al kyl- or phenyl chl or of or mat e,
pre- ferably at a tenperature of fromJ[err] to 125C, for 0.25 to 24 hours
in a solvent, for exanple, toluene or benzene to provide the correspondi ng
N- al koxycar bonyl - or

N- phenyl oxycar bonyl - 1, 3- di hydr ospi r o[ i sobenzof uran- cycl cazal kane], which is

50 then treated with a base, for exanple, sodium or potassium

hydroxi de in a solvent, 50 for exanple, water or ethan or with an acid,
for exanple, hydrogen brom de in acetic acid, preferabl r 0.25 to 24
hours at a tenperature of from{[err] 1699£gerr] Met hod E 55 SAn

N unsubsti

55 Xl I pr eparaeq!kdbyyll\féﬂkmldN@%nle‘ F:s:lqaétamyb@* 4fﬂkﬂnomf¢m*lwé¢efw*-t h an

al kyl ating or ‘H& atd. ng‘ agent . %r g1hrrpth ksg Naushlonlde or an
hydri de,. ar oylin ght 'Qru|s B 1B nRRRMETCHEER, in K eakb P?t Qr i de, 'F’ﬁa hal i de,
al kenyl hallde cyc o- al kanoyl hallde aralkyl hallde or aroylalkyl

hal | de, prow corre :i\t eg or cyl at &d
deri vat i Ve f% oxy& % yca s r(q}é ben fggalﬁgyc f));i N%/ 5, 999
5 aral kanoyl, a%e y,M E isl¥e ade@déht, f a&aélky thidfn

N-aroyl al kyl démiiniam hxdmée td‘ hhze tcemwpdﬂdmmﬂ-h%lﬁ{b, Newclodleytakydin dr tNr oughout the

speci fi c& | on A Akanulale?-dihydsespireljsohsagofyran-gysloazglkang), gescribed in the 10

literature of the art. 5 Method G Met hod F

5 An N-al koxycar am lsubsutbtedm PBidihyyodr HydroxyspirolNelsdnke{mray-cycjoaddikanet bfoal Kyl -
car bonyl - ?gi ll is heatcd with an aliphatic monoalcohol under acid catalysis, for
fhl t

N aral Kagoy! *ii”sﬁ?e ?efoﬁ}{%a'ﬁ’ﬁé?'ﬁ?cﬁ N&}‘n.@%ﬁbﬁ%ﬁ’ﬁhﬁ BPeBar ed fay

Met hods Dor Ei1s red uce a reagent or exanpl e |um al um ni um
hydride to the correspondleng N- al ky Mct[hom-H: ycl oal kg}l allk yl - ffcc’)r Il\al- 10

ar al kanyl - 1Qll':t§g‘§;§r§se ts amgﬁrgﬁb‘%@z}?éyég %aaléﬁ? ?}gﬁ exall‘;lnplie,

10 Met hod G A drobromlc acid or aluminium trlbromlde, under the normal conditions of

N-subst i 8t ed- hidrf&lydmtlydbuims{hyﬂbmxyl&puom{posﬂhgehmxurca:npmyxdl oazal kanedo of
formula VIl is heated with an ali ph noal cohol under acid catalysis,

for exanple, in the 39{@ r%gﬁr%h&%e E‘% 1047hRardf 1of f&ﬂﬁﬁr wf\&@ﬁm'
condi tions of rdfresents at efhok y;gebug ) thel EorfsBhd ol bespondi ng
et her of .f or mfbanuid KII where BErem&ehf@d hsidramy Btospi by hedting e\mth sodium thio-

1, 3- di hy 8T ospit9pide dhsA8esencsof aypeivezal kane] of fornula X1 in whic® R
represents an al koxy group is heateqquhddy an acid, for exanple, hydrobromc

acid or al um ni umnt N4shbsmntedel 3- dumdlmspﬂrdieatnozdﬁmhn-mrudzdlkaoﬂsofdémﬁx&

hydr ol yzi ng r BeitEa hyfe FtP@ ’etbwgb nd.

20 Met hodp | Vi RN agmggemg v wformya X |

where R repreaenﬂsrsmae rme wspgmngomh&nc deAvagive.  Thet i ﬁauﬁOl’dEﬁ\&ﬁw(ﬁi ng corrpound

of forrrul a Xl |alkykatadein Rity, ergbalmasaaemgcmtmwf P2 yto 38R, fog fnemt h sodi um

t hi o- ﬁ\?l tﬁs lépuﬁsrtegé(ﬁétg cofrespordipg coFtpound in whichY rep-

25 Met hos J AnNSAbS ?' gl 1, 3-di hydr ospi ro[ i sobenzof uran- cycl oazal kane]

of formuPd XII in which Y representMeahokl rogen atom is treated wt

al kyl lithium ha\Thﬁbcg nylgreun- iy His %‘eiﬂnl %Id‘étﬂfﬂ)'ent such as
| b@ﬁ\lt’e

uran- cycloazalkane o orm ﬁ l&m)t a@iﬁ;\i ‘Y or from a
tive

tet rahydr of Ur 4wt raiced to rngigieh iy
40 Method L 40

few m nutes tcnfsfmraaXIlhours
An o-halogenophenyloxazoline of formula I11 is reacted with an alkyl lithium,
the resulting o-lithium-phenyl oxazoline is treated with a cycloazalkanone of
formula IV, the resulting 1,3-dihydrospiro(isobenzofuran-cycloazalkane)-3-one of
formula V'is reacted with an acid, the resulting hydroxy-o-oxazolinyl phenyl
45 cycloazalkane of formula VI is reacted with an organometallic reagent, the 45
resulting 3-substituted 1,3-dihydro-3-hydrox -splro(nsobenzofuran-cycloazalkanc)
of formula VII is reduced to an o-hydroxy-alkylphenyl cycloazalkanol of formula
VIII and the azalkanol of formula VIII is treated with an acid to effect cyclization
to the corresponding 3-substituted 1,3- dlhydrosero(lsobenzofuran-cycloazalkane)
50 of formula IX. 50




to produce the corresponding lithiumderivative. The lithiumderivative is
alkylated in situ, preferably at a tenperature of from-25 to [err] for
fromseveral mnutes to 24 hours to give the correspondl ng conpound in
which Y-rep- resents an-alkyt~ group. 35

Met hod K 35 The carbonyl group in the
side chain of an N-substituted 1 , 3-dihydro-

spi ro(i sobenzof uran-gycl oazal kane) of fornmula Xl wherein [err] contains a
carbonyl group is %d to formthe corresponding N-substituted hydroxy
derivative of forrmula XlI. 40 1,465,999 Metkhod L
40 An o- haﬁ—egenepheﬂ-w—eeﬁ&&khﬁe—ﬁ—Fm*mﬂ—&ﬂ+k—krreamd—vTﬁT—HMI kyl
lithium the resulting o- I|th| um heMytIhOd)Mazollne is treated with a

cycl oazal kanone of* $o8WPR¥ICfNfFMuUaEIY a5y ting

1, 3-di hydrospi ro(i sobenzof uran-cycl oazal #ane)-3-one of fornula V is reacted
vm'th an acid, the resulting hydrogy-o- oxkzol i nyl phenyl 45

cycl oazal kane of formula VI is react g z)xvi (Ll),z)g,n organonetal | ic reagent, the
45 resulting 3-substituted

1, 3-di hydr o- 3- hydr oxy- spi ro(i sobenzof n?cycl oazal kane) of formula VII is
reduced to an o-hydroxy-al kyl phenyl™ | oazal kanol of fornmula VIIl and the
azal kanol of formula VIIl is treated wcphvafs acid to effect cyclization to
the corresponding 3-substituted "

1 a with a ac
é03 di gydr oSpi r‘ﬂgjrpegrgnlg% otr)rt\ : an (ﬁgt‘ﬁgaczoa%gml egffgqn?ulTth j tggpﬁvglidhngd M AS

etho to form a. compound_of formula IX.
conpound of f OI’ i Tﬂ\eglr & bEIhO pteSdnt JnveraBn EShEetUﬂﬁIEHengeagﬂléﬁEle @peve s

reacted with amcacmdr&armmilaran d;;rrl@nstrated b)é(;*ﬂ\npcnbllrhd; Iglf mﬂ})tgztntelr emw d/ or the
conpound of for P"'?S§°'H"e‘a rnat of Neuro d Ato form
a corrpounbo of f%ﬁ stﬂ]n rd g d or USE?E;E]& nt propertles I&ﬂsﬁ f@{{i'& in"ﬂﬂnt' s ud®f ul

i n the treat nenitosifof d@piberazise- lﬁdncbmdmmaﬂ 81 mms adem)nst rated by their

ability to inhibit tetrabenzazine- induced depression in mc
[I nternational Journal of Neuropharnmacol ogy, 8, 73 10 ( )], s
standard assay for useful antidepressant ‘Propertl es. Thus, fer—nstance,
10 the ni M num ki-fibydro-Fehenylspirptisobenmfurangt.4 wipeedinglhe f ol | owi ng Ebnpounids
inhibit ptosis Sh m ce arigg MED, ng/kg
15 1, 3-di ﬁjgf %@Qﬁﬂﬁﬁ?gﬁ&ﬁ%&?g@ggﬁ%&ﬁ?; ?&ldl&ll peri di nej
0. 5 15 1, 3 silByd!lo Ih'yedirydy3-phe iy lypitdhiydbe Gzofyinami4’ @merld}[lﬂsobenzofipr an- 1

- pi peridi ne] -dih drfl éna%h l%é?—ln@%g{y%hénil)splm[1sobenéofura -1,4'-

-et hyl - 3- pheny‘l,&pd enz ur an- eridi ne 5205 1
, 3-di hydro- | '-nethyl - 3- (4- met hoxyphenyl )spl rogl sobenzof ur an- 1, 4" -
p| peri di néf 1,3-dihydro-1'-methyl-3-phenylspirolisobenzofuran-1,3'-pyrrolidine] 20
2.5 20 -4-butyl-3-pheny] benzofuran-1,4'piperidine] 10.0
1, 3-di hydro- 1" e dmﬁmé y P%nglslrn(r)ohls%gnzeonuzr%ﬁ‘ urglﬁe"l ug -pyrrolidi ne]
1.6 20 Il3 Blhmrh?@rfbwrdphenybmtqhbabsn@ﬁléﬁyl %winetb‘ﬂlt"éobenzof Han-

, 4' pi peridi ne] Q. q.$§garo [|sobenzofuran-
1 ~4' - piperi di nﬁi:l:rllg}l,ﬁ?q ca/clggrogy @Xt l%fgl @]s&)*r&gg&q%u ¥
-cyclopro?ylnet yl phenyl spiro[i sobenzofuran- 1,4'- plperldlne]

2.5 25 1, B3 éﬁhWthwbw&{wa%ﬂ 561%?19‘6?’151‘ an-1, 3' - pyr bl i di ne?®
l,3-d|hydro-3-p-tolylsp|ro[lsobenzofuran-l ,4'-piperidine] 0.8
1,3-dihydro-6-fluoro-3-p-fluorophenylspirolisobenzofuran-1,4'-

30 piperidine] 0.8 30
1,3-dihydro-6-methoxy-3-phenylspirolisobenzofuran-1,4'-piperidine] 0.3

1,3-dihydro-3-p-fluorophenyl-1'-methylspirolisobenzofuran-1,4'-
piperidine] 1.4

1,3-dihydro-3-p-methoxyphenylspirolisobenzofuran-1,4'-
35 piperidine] 2.0 35

1,3-dihydro-1’, 3-dimethyl-3-phenylspirolisobenzofuran-1.4'-piperidine]
hydrobromide 9.5

Compounds of the present invention are further useful as tranquilizers due



pyrrolidine] hydrobrom de

0.7 1 ,3-dihydro-3-p-tolylspiro [isobenzofuran- | - pi peri di nej

0.8 1 ,3-di hydro-6-fluoro-3-p-fluorophenyl spiro [|sobenzofuran- 1,4 - 30
plﬁérlalnel

0.8 30 | , 3-di hydr o- 6- met hoxy- 3- phenyl spi ro[ i sobenzofuran- 1

- pi peri di ne]j 0.3 1 , 3-di hydro-3-p-fluorophenyl - ] _
‘-methyl spiro[isobenzofuran- 1,4'- piperidinel . ' &j:\
1.4 1 ,3-di hydro- 3- p- nmet hoxyphenyl spiro[i sobenzofuran- 1,4 - 35

pi peri di pel . 1,465,999 7

g o e g e ) BT R
9 2 Oorrpound$o ﬁrg&é yéh%ﬂidcgﬂg@ & %ﬁ(%gﬁf ',Mﬁﬁrféﬂ mﬁ@ncEyr anqui l i zers
due A, inimum effective dose (MED) at Wthh 1,3-dihydro-1 -(2 phen?letlhyi) -3-hei r
depr essaﬁnt acnhem\fhspﬁﬁ[lspml?,féfm‘ﬂ |-pi SE'&'M“BT‘; Q‘{rﬁ‘l‘ %‘*ha"l‘ﬂ' is acbivity
i s deonstraté I;fﬁ BHSEL Y f"&f‘f ‘B‘étb‘ﬂlr'é 0 m assay for CNS
depressants [ sychop ar macol ogia, 9, 259 (1966)] Thus for I nstance, the
mnimum effective dose (MED) at which 1,3-dihydro-I’ -(2-p 1 ethyl)-3- 5
phenyl spiro[isobenzofuran-1, 4'- piperidine] di spl ays signifi t effects on

behavi oo 5 angyihffrd- %3 LRIRSHRARD! t iBlisbSEbBranel AXAT on iy 20
ng/ kg. Si mlarztg{;,p%;?;ﬁﬁ}]sgﬁ ot he@é‘ggn%?u%nmper llI\/ED rrrga/ kg 1®0 18

1,3-dih -
10 1, |4- ygr ger'il%l 1H roq4 (Ilmetgglgp?r%Pso%gnz%l%;a%py‘! plperl ne?nyI spirol bé&benZOf uran-
10.0 1, 3-di hygs.@hydbo-1'-b3nlii-BBLdhyetRRy-8 héryRBEdIRSHetioltan- 144" - pi per i di ne]
25.0 1, 3-di hy;dptm}dlni] - benzyl - 3, 5- di met hoxy- 3- phenyl spi r o[ i s&b&nzof ur an-

]2.040 1g|1§)er i dj ?§d % cﬁycloprfpylmethyl -3-phenylspirolisobenzofuran-1,4'- 55 15
1 1 .
-cyclopropylnethyl 3-phenyl spiro[i sobenzofuran- 1, 4'- 15
pi peri di ne] 1,3-dihydro-1'-propyl-3- phenylspirolisobenzofuran-1,4' -piperidine] 25.0
2.5 1, 3-di hydf 9apdsro PERRY B4 \RJ? foRldbsRRAOf 4r an- 1, 4' - pi peri di ne]
25.0 1 3-di hygbalrd%gﬁ] Y %X i+ ‘%ﬁ% )lﬁj)g‘;rl(?phenyl Yspiro[i sobenzmuran- 1,4 -
pi peri dlzrae]
25. 0 20 ’f;"%‘éé“%? thain ‘gblg* %dh?ﬁfﬁffs?i %ﬁ“ﬁ idﬁ;%ié’f‘@?&ﬁ%ﬁt i ortas
tranquili Zerspﬁ% Pham. et d& NBL B@t1968)I03hdl 18 Ginfag@tidel thé Yoxicty i nhi bit f oot

shock- mducedwagﬂxe afviehin dggriegat mumms) maoen [J. e!thadnaciﬂh@ma hera1242 30

1963 d_t &, 3it deeN; Teusyaidoses 10
e e e B

doses of 3 an d i@g Dosé’sE‘Sfpe‘I;@!)V dlefm rh dro-1%- mEﬂiyl 3-

met hyl - 3- p he phenslspirobibabsero ipacidin gg 1” grobenzoyl)-
15 o S e @rﬁigﬁ" i %‘3&? VR somet mice
are protect ed cxt sé @&QSHus § €Rat Qf3- dEbsﬁro and T.0
ng/ kg. of 1, 3{|€hb fugen]slof’ thlS’BIﬁVh ionZare o nqudlfzers gib examofalsrvehsn |

- pi peri di nﬁ%mmslrfeﬁ idli HYRPS- fa‘lgmg- r?,“‘(Q‘.l fe éﬁr“éﬂﬂ@nf& pqy. weight per

pr opyI ] -33- phe é%ﬁ&.&hé&bﬁ@m&u{ @APentidn dre- allko RS Chs @ﬁﬂlgesn@-@@enﬂs cﬁedl hygg 1
- (2- phen- 30to their abilityytb a ey inSdninedls. §‘bbmmg9§lununy mtw msler i di nej

respectively, OEWtsag\Gnﬁl ?ﬁlons"atgbm m'ﬁ d“’ 3 of m ce
These data ikl qp gg%él a’Sf § 9095in Eg,ﬁﬁﬁﬁg g}\ﬁ megigéf this
i nventi o areb § 5sardqu3 1h;z&ba ' inEth {TEBRP 1B SspisblEsOben nan-314ered 40

anount s rangi ppefidiorh SimilarypeftsOtiverpr OTB/“E ges of 1,3-di-
g Iﬂ%ro- -phenylspxro[lsobenzofuran-(lg‘:t’ iperi mdpin\ﬁ3 ydl[gq [3- (4-ﬂuoro-

benzoyl)propyl] 3-phenylsp1rohsobenzo uran-l 4'-pipendme] Doses of 50 mg/kg

of 1,3-dihydro-1'-ethyl-3-phenylspirolisobenzofuran-1 4"-piperidine], 1,3-dihydro-1',3-di-

45 methyl -3-hydroxyspirolisobenzofuran-1 4’-p1per1dme], 1,3-dihydro-3- hydroxy 1'- 45
(2-phenylethyl)-3-p enylspnro(lsobenzofuran 1,4 -pxperldme] 1,3-dihydro-1',3-di-
methylspxrollsobenzofuran 1,4'-piperidine}, l 3-dihydro-3- (4-methoxyphenyl) I'-
methylspiro{isobenzofuran-1 4'-p1per1dme] and 1,3-dihydro-1 -ethoxycarbonyl -3-
phenylspirolisobenzofuran-1,4' -piperidine] exhibit a 79%, 51%, 567, 57%, 47%,

50 and 529, respectively, inhibition of writhing. For comparison, aspirin and pro- 50
poxyphene hydrochloride, known analgesic agents, effect a 347, and 507, in-
hibition with doses of 60 mg/kg. and 28 mg/kg., respectively. These data illustrate
that the 1,3-dihydrospirolisobenzofuranls of this invention are useful for the allevi-
ation of pain in mammals when administered in amounts ranging from | to about

55 50 mg per kg. of body weight per day. 55

The invention therefore provides a pharmaceutical preparation which
comprises 4 compound of the invention or a physiologically tolerable salt thereof
in admixture or conjunction with a pharmaceutically suitable carrier. The




day. 35 Compounds of the present invention are al so useful as
anal gesi ¢ agents due 35 to their ability to alleviate pain in mamal s.
The anal gesic utility of conmpounds of this invention is denonstrated in the
phenyl - o- qui none-i nduced withing assay in mce, a standard assay for
anal gesia [Proc. Soc. Exptl. Biol. Med., 95 729 (1957)]. Thus, for

I nstance, an approxi mately 50@6|nh|b|t|on of withing is effected 40

by an 8.4 ng/kg ose of
1, 3-di hydro-1I" yl - 3- phenyl spi ro[ i sobenzofuran-1, 4' - 40

pi peridi nej. Si mTarly effective are 145 o5/ kg. and 10.5 ng/kg. doses; of
1,3-di- h .
| , 3-di hydro- 1 'prdpara mn. Ay :1? ip-a form suitable for administration orally, intramuscularly,

sy

benzoy! ) pr opyi - M hanh LS LRI LR, ﬁ‘ﬁél‘”"p*?&féés of 50

nmg/ kg o roches, capsules, elixirs, suspensions, syrups, wafers, and chewing gum.
'-ethyl - 3 p&henyIthzpncrpoe{pataodnsrg:nn?dlyammimzht Jagstpéfy 4 ofiatte, coih,p@ur[dl bgtdhls) | 3 di -
45 met hyl - g}amggggjwﬁpeﬂem upomdheRgrtigpignionm and meyconyeaichidy be from
weigh e unit e amount of active’ compound in such
1, 3-di hydr o- 3- hxglh ﬁ(lmjrs is suc t a suitable dosage will be obtained. Preferred

(2 phenyl et hyI )-camﬁkh&llayé P ipfephriatend atcoading ta fhebredent fivption diepedpared s3- di hydr o-
1',3-di- Wet hyt qllsq;:tg@qz\mituﬁogn_comamsl fr.om Betd @¥0nmilligrams of active 10
1, 3-di hydr o-3- (& ng t J§rR 16 QhdIS L PARZAbHIR M |

, 4" - pi per i di ne] ,tro my xﬁbe :323' myté‘ar 4 agbt%nder fj? example
phenyl spirofi solgen zwdgacanti- ﬂzr 4;b1a p®r iextipa} fexx hxdmpﬂe asta'x‘@%)r 5&@%5&56% 57%
47% 50 15 an&'sﬂ?‘fgat'l‘%é r\Fé‘F le,j "bP‘El P%‘Pto\fﬁﬁf‘f bricapf, f °Fonpai? son,

nesium Stearate; e em a en rex ep e jint, meth

aspirin and prosallc ate Q’g ﬁﬁﬂ ?‘ eQQ %mﬁfdf&\'@ 5 NRLIEEP may agent s,
effect a 34% alashtéﬁ) Ofm adidihonhblﬁ‘latdrl 8 oftht bbodews adfquﬂ(banmf fog examiptt, 28 ny/ kg. ,

respectively. Tiasty & ther jdopage tunis tferms @in other various materials which
1, 3-di hydr785p| rgﬁd g,% &{,Q‘Fﬂ,rfgﬂ‘]%{ Mg )t ll&ﬁ{gﬁﬁﬂﬁ’ﬁ'&i "’ ISty % the2
allevi- ation Odd nto lﬂ:aﬂmﬂé §o é Bhid SWebte@d glanta Wattsin pRNgi Ng fr

| to about 55 servatisé, dyps pad cdlouringd, atxbflavousei g pl_er day.
55 The i nv2§nt i on tﬁbfrc@flﬁ‘f"ég S¥Wl‘ﬁé'§‘s'éa‘bﬂ§r'ﬁ’§€%‘m Perﬁﬂewea&weahn whi ch

conpri ses conpdﬂna of the invention or a physiologically tol erable 2 t
thereof in adm xture or conjunction with a pharnmaceutically suitable
carrier. The 8 1, 465, 999
preparation may heg- IDlﬁycﬁo Bm&dfb@un’-hﬂbiym fmquﬁmlma{zamamqw ﬁi?adldlr}ﬁl
intramuscularly, i AX A mddBOBn@ha aylichloriéal |y. The

prepar at i ons ar %“j)ef %rﬁfé Eﬁ {;ﬁgm (?Fq% dﬁ&@;’lﬁ? E‘I“Fat i of% for
exanmpl e, gel ati RheCrafidié ﬁ@ssol ﬁl@ﬁ) ﬂwn&ﬁ'ﬁﬂ% hé’d is §dded
suspensi ons, syrduq;w/ sewaﬁiemsr;m atm sxhhawn mm of52- ammo-z e)rqs;faecplaﬁ at i ons

general | y gont alldﬁ et 1€ ﬂgqsm Fedtfor hhayrs at 0°

var ed depénal ndATRL A B t-,a SR R ¢ ob
[err] to 70% of hydrexywe Eenhlal’ﬂn e e14a,mn45nt of active conpound in
such conpositions b)s2 hytpropilibenzamidg pren pdsled.

orefered gomodt ifé %bw% %*mr Gt 208 BRI nvegy o

are prepar ed Sot poured intbals la&“ Qﬁﬁ@@hfdﬁ] a&rsn@ coledid (ﬁlw@§he rom 710 t
200 m I ligranms ofithatter, deed, and then adile(t aohd.of 70 aqyamrsmerhum thydrh:edeor al

e o e @?fin‘éi";zcaﬁafzs

gel atin; an exci pl eNA Griphardxaigeh teis pfepared by €He rapil- wiss @dditdonlsf a solution

di si ntegrating 2 @n’cs ﬁ@(Zévxmg enyl fﬁl im¢thyl dcox 600 ral. eftanlrydrpus a
| ubricant for ‘g a lagg’%‘ggﬁ?{gmﬁz \ﬁgﬁ‘r’gwgﬂa" &nt for

exanpl e, pP@pper liihnlﬂéd; AHEBI ekt,oaa hbGM ieeis hétcdOlABIR AL R OUHoLRUThelEN thﬁ,
dosage unit for mlummapf@apﬁktdf e—memyl-ﬁm eridont a\|25 mll <pf tadadhydmfmmntmaddad erial's of

the above type gf’ futi dei‘lf‘%gfd %fk’%{ g allowedyitq,gqol Gosage
’ to r roximat f sat ous amm
it ot e vy ShEioR g {he\{,ﬁ‘,’t"hé‘q%ﬁl f’é@f I8 S 0adhlld with beibti ¥ t he
physi cal f¥rm ofrhé mﬁlia&ﬁgtgamalsbluncfrors Vel Rt With wa&r andidt@ted afbetss tabb®ets
20 sodium chloride, dried over potassium carbonate, and concentrated to an oil.
Crystallization from ethanol gives colorless crystals, m.p. 162—163°, of 4-]2-
(4,4-dimethyl-2-oxazolin-2-yl)-phenyl]-4-hydroxy-1-methylpiperidine.
d) A solution of 6.0 g. of 4-[2-(4,4-dimethyl-2-oxazolin-2-yl)phenyl]-4-hydroxy-
60 I-methylpiperidine and 70 ml. of 3N hydrochloric acid is heated under reflux for 60
3 hours, cooled to 0°, and made basic with sodium hydroxnde The mixture is
extracted with chloroform, and the chloroform solution is dried over potassium
carbonate and concentrated to a solid. Recrystallization from benzene provides




or pills may be coated with sugar, shellac, or both. A syrup nmay contain,
in addition to the active conpounds, sucrose as a sweetening agent, and
certain pre- servatives, dyes and colourings, and flavours. The foll ow ng
Exanples illustrate the invention. Tenperatures are given in 25

degrees C.

25 Exanple 1. 1, 3-Di hydro-3-hydroxy- 1

" -met hyl - 3- phenyl spiro[i sobenzofuran- 1,4'-piperidine] a) AVrxture of 400
g. of o-bronobenzoic acid, 230 g. of thionyl chloride, 30 and I m. of
di met hyl f~or mam' de is heated slowWy 1665%%| ux, and then for one hou® 30
under reflTX: EXCESS tnl hi d ,educed
pressure, andl %{,ﬂfpss & S P43%/—§§%r \?Fejifbg%y rgl ha’wldj '%ﬂ oggr%rgr%ltr ane. The
resul ti ng sol utIQnAIsSluadd(Bd 200 gpwf 96- dm)ﬁha S{mamylsptgo[tsobeazc@ohml #eon of 520 g.
of 2-ami-po- 2- WP ?@pﬁ éP"I fﬁ*’ﬂ;ﬁﬁﬂ‘“ i ﬁ)Thlu a‘h'iéen'@g?ﬁcr 4o [err] and
the mxtlre | l l'n g@re Eﬂﬁs tempera f(ftl' t‘]}f FQIQHteg_he S(ﬁ idis
air, dried, stbvrtli td‘roﬁn ﬁbtléd iwith2behzenef THe bénzyvRt @lutiof iid Besdesver 35 washed
liberally w thnhydiory potasadmacarbqinaieedldt eonggptrafefl - tafrint eil. skrfturdtiop wish ono- N- (| -
hydr oxy-2- met BF~ Bliavespty yasenalintion, fram fihaqel 2ives golopys setaly, mg 0

2- brom) (1- ydroxy 2- et hyl - 2- propyl ) benzam de are added to 200 m®  of
col d [err] St Anilesh: t(tulolwlcl,ﬂl;magl d@r71.62%% hél To13;seN df74%5 m nutes. The 40
solution is stirred at 0 forFouesr|C Rethve: abd7-44%r Sbhd#énperature for 12
hours, and is 40 then poured int q_:x;mﬂ ed. of ether. The solid which
separates is col | a@teidydraashenlyl\siphbny@sbhielisobettdf@en- 1 angipdridine] added at 0 to
11. of 20% aqueods sebdiasm df d;ri)xsdeof ﬂhbdmyﬁmrﬂehmdsmexﬂ rg%et (H-3W|th & her,

and the et her P%‘r’d'ﬁ Pg’f‘g[rfjo?s"éa’j r“fg%‘dlwse ﬁlﬁﬁﬁgﬁ ig <g ncent r at ed
to an oil. ltﬁrﬁlﬁgx drideQ d@@ﬁiad?@n HRJW, mlxture is| ess

crystals, m psurﬁ:aatlfbpmoém z(tﬁ’relﬂrb’rd m40°4echnnbo¢rydwadmdamdl | ne
45 ¢c) A 7@n gn Movsaagéwatfr a % at°gﬁ‘ \ﬁﬁé‘;{f i) Ig%fg
Rﬁl g-—'lﬁg é?oﬁ?sﬁ Jny (é)?l )]ne and 500

solution of 5 o fta?emcgr

m . of anhyerLpﬁeﬁyrézne.t eridige.a refluxing stirréd m Xture of

of magnesi um shaleu&n soanﬂ 41‘0@ 4hyéf°X!-é{¢-b% of e ry-2- Wﬂégmthy n Wi t h
¢h-chl

d, and f
i odi ne cfyst apg)eql %gppe foE% :é czgle dlf\ﬂcdt mr Ffrﬁ thés
mxture is hees lun imh km. The chlor @hlit i on of 25

m. of 1-net h ibn 4 qrieg mﬁverdpnnasxum éﬁf{aonate ;léd cthnetr?q:; dp@f&srh?rﬁi{ch’stafblded
dr opwi se and QU 1S FRares &y m 19-land al | owed
to cool To ro§ i‘ty éﬁ fsrylpRirelsoDsgss 5%?3.@?@@"1?@ méro(g?logge[ Lf’?lg? &P aquedlis

ammoni um chl ori de i s added, the mxture is filtered, and the solid is

washed with bémalesie. Cals. for CyeHg $816d Pbﬁg?g&: cN§611§4t| on is washed with
wat er and saturated aqueous Found: C 8173/55 K d8ram ¥ m%ei de, dried over
pot assi um car bonate, and concentrplaafhlese-am oil. Crystallization from

et hanol i ves colmotht édowingyod tiahds pvem mbirGQeﬂzﬁﬁ) esothe mothures are the

(4, 4-di net hyl 53211 @Ecﬁ]’;ﬁfﬁpﬁg% ]V9 - 6‘;;95'“ g%?%éiérl di ne

sof uti on of 65 'Sih oy ] B TS | v ol
60 1- anepﬁrre mdmeteadeau)e dnd shd: yroledhHXrdf cheaattached s heat ed
under refd ux flegwing. 60 3 hours, cool ed to 0 and made basic with soddum
hydr oxi de. The m xture is extracted WI h%#chl oroform and the chl oroform
solution is dried over potassium carb®&tle and concentrated to a solid.
Recrystal li zatiggn fmom henzene prpvi des n* 1, RHS5, 999 m.p. °C

9 col orl ess cry‘staly m-p. —147- 148, of- — —

1, 3-di hydro-1I"* get h)‘q spl r olgl sobﬁofurzan 1, 4p Pi Py di Ngd -B-one. e) A

>

solutlon of 2.2 , 3- dlhy ylsplro[lsobenzofuran 1,4 -
H — Br CH, 2 Ph H 123—4

3 H — Br CH,Ph 2 2 Ph OH 8§7—90
4 H — Br CHPh 2 2 Ph H 135—7

5 H — Br CH,CH,Ph 2 2 Ph OH 146—150
6 H — Br CH,CHPh 2 2 Ph H 257—61
7 5-CH,O | Br CH;, 2 2 Ph OH 208—10
8 5-CH,O 1 Br CH, 2 2 Ph H 78—80



pi peridinel-3-one in 60 mM. of dry tetrahydrofuran is added dropwi se in the
course 5 of IS mnutes to 12 mM. of cold stirred 2M phenyllithiumin
benzene-ether. The 5 solution is stirred at Ofor | hour and at room
tenperature for 1 hour, diluted with water, and extracted w th benzene. The
benzene solution is dried over anhydrous potassi um carbonate and

concentrated to an oil. Trituration with ether foll owed by
recrystallization et hanol gives colorless crystals, mp. 10 [err]
10 Analysis: Cal C.@ [err] C 77.62% H 7.17% N 4.74% Found: C 77.45% H
7.34% N 4.184% Exarrp e 2. 1, 3- Di hydl’ 0-) 4'65,999 N

' - met hyl - 3=phenysprT ol T sobenzofuram— #——prperiei-ret—35 A -
solution of 8.5 g. of 1,3-di hyHtBLBI (seatirped) 1' - net hyl - 3- 15

phenyl spi ro[ i sobefzof uRan-i, X - pi Reri di Aiejh; Eranpl & 1, miprrc 150 . of |
tetrahydrofuran is added dropwi s€e 1n 30 nihutes to a stiTred suspension of
2.0 g. of lithiunyal éx@Fni um Bydri det,i n 2502m . mf anbwdrous
tetrahydrofuran. The mixture is stirred_at_roomtenperature for 30 m nutes .
and at [err] for 'a)_ne&?%‘;jr,'rcgbl edCHei | ufed?20 P cadliously with water,
and extracted w tth chioroforgr Thenghl onof prphsekHl i 0f | S1232Q dried over
pot assi um carbonate and concentrated to a solid. Recrystallization from
benzene gives col'driells crysBals, Chep. 2902 18h-POGH; 4-thydr 63¢y=84- (a- hydr oxy-
a- phenyl -2-tol yl )3 |- pethyl pgper icgjpe- sol utgr i of ot 4.y AQf

4- hydr oxy- 4- (a- hydr oxy- a- phenyl - 'Zd-iqt’ic;)lfyl ;‘\ I g)rr\::tlir};g’l?c- 2(5)141 6dgp‘f(%élrnsdi ne, 30

m . of glacial ageticyacid, gpd ¢xhpd . 20f> cory;,‘pphydrrpchbibri c acid 25 is
heated under reflux for 10 minutes, cooied to 0, dilutedHft35>whter, nade
basic with sodi um hyamni de, Band ceppy acbedy W tp.s¢hl opgf or m zg’he chl or of orm
solu- tion is dried over potassium carbonate and concentrated to a solid.

Recrystal - |izati®n3ftbth HexBhe &Hoids cdl of | eds-pErystthl s, neib. 123-124, of

1, 3-di hydro-1"'- 3P H methyk: 3- paanyl spi roli sggenzo{)ﬂr angsk, 4 - pi peridine],
(hydrochloride salt, , mp. 30 255). Analysis: [err] C 81.68% H 7.58% N
5.01% Found: C 818 73% H L. 6pf4 Nch, 02% Exanpl €H, 3-23; 35:oxalate In the

foll ow ng odd and even nunbered exanpl es, the procedures Webt ne 35 sane
as in Exanples liand B, respeeticalBh. The ronperiti opa angheshruct ures of
the starting mat%{ial‘s1 | and IV, of the_internediates II, IIll, V, VI and
VI, and of the®tinall produBts GHPY odd rumbetBd exdhpl es’—4nd | X (even
nunbered exanpl es) arg indicptedcuppnlabbe | angyshowgyi N Fogrul ae | -1 X of
the attached 40 dr awi ng.

40 TAB LE | Ex _22 RpH m Brx CH,Ph._[ eprl! Phh nH 821-drr ] Y
mp. C I H - Br [err] gxamél% 23. Ph CH 182-3 2
H - Br [ er I ]1,3-Dihydro-1'4netiy1-3-phenylspifolisobenzokiran-1,4'-pipéaditte]3 H -
Br [err] 2 2To a cold (—20°)ptjrred soly@jdn of 30 g. off p-b@@nabenzyhydrbl, 85 ml. of Br [err]
2 9 5 Fﬁ]hydrous rahydrof g\é_a:?d 1 ml. of hegxane is addeghdu ing 215 hoyrs 131 5

L of 2. -butyllltlg'; il hekane, After 3 hpurs, sog;tlit)n of 148 & of%1
Ph OH théthyl idone inf30 ml. of tetrehydrétifan is #dded-in the course of H

257-61 7 [ err] minutes By —15°. The mjxture is stirred 2t —P5° for 2 hbllrs and at fGbin tem208- 10 8
[err] | gr p re for 15 houps ang then trmd with satgygated aqueopg-agnonium
1 chioride. The layers are separated, and the solid which precipitates in the organic 10
phase is collected. Recrystallization from toluene provides colorless crystals,
m.p. 190—191°, of 4-hydroxy-4-(a-hydroxy-a-phenyl-2-tolyl)-1-methylpiperidine.
. A solution of 89 g. of 4-hydroxy-4-(a-hydroxy-a-phenyl-2-tolyl)-1-methyl-
piperidine and 400 ml. of 88% formic acid is heated under reflux for 2 hours,
15 cooled, diluted with water, made basic with sodium hydroxide, and extracted with 15
chloroform. The chloroform solution is dried over magnesium sulfate, and con-
centrated to a solid. Recrystallization from hexane gives colorless crystals, m.p.
123—124°, of 1,3-dihydro-1'-methyl-3-phenylspirolisobenzofuran-1,4'-piperidine].

Examples 24—43,
20 The compositions and structures of the compounds XII of Example 23 and 20
of the compounds XII of Examples 24 to 43 prepared in the same manner, as
well as the compositions and structures of the starting materials X and of the
intermediates XI are indicated in Table Il and shown in the attached draw-
ing:



10 1, 465,999 TABLE | (continued) Ex

R m X [err] n n' R2 Y [err] 9 [err] I

Br [err] 2 2 Ph OH 10 6-CF3 | Br CH3 2
2 Ph  H1 H - Br [err] 2 2 [err] ™

123-4 12 H - Br CH3 2 2 Ph-pOCH3 H 127-8 13
H - Br [err] 2 2 Ph- pF oH  60; HCG, 178 H - Br
[err] 2 2 "Ph- pF H oil; HO, 235-7 15 0O ] Br

[err] 2 2 Ph- pF H 70 16 5-CH30 | Br CH2Ph 2
2 Ph- pF H oi | 171,465,999 - Br. [err] 112 2
[err] G- +57=8—oxatate 1§ H - BT [err] 2 2
[err] H 165-6 19 H TABLER,  1err] 2 2 [err]
OH. 126-g7 20p H x - rBr aGii2Ph R, 2 2Y m.p. °CH3 H
74-6 21 H_— -_Br —CHPh—— 3 —1— Ph — oH— oil 22
H - Br Terr] 3 1 P 82- anple 23. 1, 3-
D hydro- 1 '- m[@t hyl - phé‘ny‘?’spi rcé"[’i sobedzof urile_{"n- 1, AP pi %é%di nel To a cold

(-20) stirred spl ytdpo of 38 g. oM, o- br anobentyhydr dii, 85880 of 5
anhydrous tetrahydrofuran, and 21 m . of hexape is ded sgirsi ng 1.25 hours
131 5 m. of 250 6mDutlyl B5 t hi%hn i n2héxane. Pafter '3 houfs, a solution of
14.8 g. of 1- ?’%t hyd.c@- pipegi dorggin 20om . ofn tetralydrofuran is added in
t he course of mnutes at -15. The mixture is stirred at -15 for 2 hours
and at room tel? péCiturel fBr 15 Hwour2 2nd thBh treatfled with saturated
agueous ammoni chl gri desy The 5l ayers e sepgrated, and the solid
whi ch preci pi tgénesiag?%Hi%epogganie%H’ 10 2p(;;l»aflse i gﬁcol | ected. Recrystallization
fromtol uene peo\iedes,@pl brBess @yst & & m pPh190- 141 | 165168

4- hydr oxy- 4- (a-hydr oxy- a- phenyl - 2-tol y )5 | -g1E pi pgri disye.g A sol uti on of
89 g. of 4- hyd??)xy-%(a- Wdﬁf)xy-éj’phenﬂylz- Z-ﬁy )=l -ﬂet hyl - pi peridi ne and
400 m . of 88%sformg aci-d Bs heatied under rBfpCx foH 2 hours, 15

cooled, diluted with water, nade Qasic | th psodium hydroxi de, and extracted
with 15 chl or 8for mHThe ThPbrof6fm sl uti oni's dri ed over magnesi um
sulfate, and cag- cenrtratedpto acgplid Recry®hal liz#8ion from hexane gives
colorless crystals, mp. 123-124, of 1,6 3-dihydra- 1

" _met hyl - 3- pher¥| spisrfo[ i sbb&hzof GHan- ﬁ,ﬁ'-p?{’g@?i dind) . &nbres 24-43. 20
The conpositiong andystruct gres efi, t hez conporags XI | Hof HE@rPle 23 and

20 of the conmpounds Xl | of Exanples 24 to 43 prepared in ?e ane manner,
as wel |l as the 36onpoHitiohsBand SHructtr ks of Phne starti r}é)_rr‘}a erials X and
of the internedi,ates, Xl afe g ndicgaped 3y Tabl @pl | angs shown in the attached

draw ing: 465, §o9 1 TABLE 11 Ex
R L i3 [ef'] 1 N cH, 2 berr]c, OH, st ket C

%9 H 1 Br CH 22 ‘Qf H

o H | Br CH 2 2 PhmpCHO), H 67Tl

41 H — Br CH, 22 PhpCH, H 135136

22 H  — Br CHPh 3 1 Ph H 8284

44 H — B CH 22 PhmF H  81—84

TABLE II—Starting Materials )
Friedel-Crafts acylation of m-bromoanisole with benzoyl chloride and p-
fluorobenzoyl chloride provides 2-bromo-4-methoxybenzoph%none, m.p. 83—84°,

3 and 2-bromo-4'-fluoro-4-methoxybenzophenone, m.p. 79—81°, respectively, which 5
are reduced with sodium borohydride to 2-bromo-4-methoxybenzhydrol, b.p.
160° (0.05 mm.), and 2-bromo-4'-fluoro-4-methoxybenzhydrol, a liquid. Acylation
of benzene with 2-bromo-S-chlorobenzoyl chioride, 2-bromo:4,5-mett3ylene-
dioxybenzoyl chloride, and 2-bromo-4,5-dimethoxybenzoyl chloride provides 2-

10 bromo-5-chlorobenzophenone, 2-bromo-4,5-methylene-dioxybenzophenone, and 10
2-bromo-4,5-dimethoxybenzophenone, m.p. 76—77°, which are reduced with
sodium borohydride to 2-bromo-5-chlorobenzhydrol, 2-bromo-4,5-mgthylene-
dioxvbenzhydrol, and 2-bromo-4,5-dimethoxybenzhydrol, m.p. '83—85 . Acyla-
tion of anisole with 2-bromobenzoyl chioride provides 2-bromo-4 -methoxybenzo-

15 phenone, m.p. 93—95°, which is reduced to 2-bromo-4'-methoxybenzhydrol, 15
m.p. 64—65°. Reaction of 2-bromo-4-methylbenzaldehyde and phenylmagnesium
bromide provides 2-bromo-4-methylbenzhydrol. . '

Addition of o-tolylmagnesium bromide, p-chlorophenyl-magnesium bromide,



23 H - Br [err] 2 2 Ph H 123-4 24
]

[err] - Br [err 2 2 Ph H 78-80 25 6-CH30
|  Br [err] 2 2 Ph H 82-5 26 5-d | Br
[err] 2 2 Ph H 27 6-CH3 | Br [err] 2 2 i
Ph H 28 [err] 1 Br [err] 2 2 Ph H 29 [err] 2
Br [err] 2 2- Ph H 165-168 30 H - Br
[err] 2 2 [e?% H 127-8 31 H - Br [err] 2 2
Ph- pCl H 32 - Br [err] 2 2 [err] H 33 6-F
1 Br [e2r] 2 2 Ph 146599934 6-F 1 Br [ehr]
2 2 Ph-p J-T353 Z 2
R e
H 112 13 BEcsxum bdglmnde, and t;-lﬂgogopl@lgﬁihgnesnbﬁmzhargmnde to 2- bromcg?lanzalde
1a¢, re e Ively, romo- cNnZ o enz

n ﬂgepﬁ{ %ﬂzgwmethylbe hydr 1, b.p. ¥25° et Ozésb@ror% 4,dec %9

methyl xyben y 2-bromo-3',4'- dlmethoxyben 2-brgmo-4'-
[err] edhét hylbétzhydrol, b.p. 14& 7(0.25 méhl); 2-bronkd-3’ ﬂuorobenzg(drol 2-breib] 2 2 .
[err] H 4'-fluorobar@Eydt@gn.p.77—79°. Wiso the additiorRpf p- fl nylma@nesmm Ph
H 82 03 4 43bro;r:)|lde|_10 2- b7rom§-4- robenz l eh pr%lge?jdl;; N re Horgenz- |10
81- 84 TABLE || - Sraihitint oM Slidatbss of bbHAL: Rib i serat &d]eo@te 6 "ﬁfmlym
m br onopani sol e Wthehmtmmzd) baodnzilcdlaceteteand p f1 uor obenzoyl | ori de provides

2- br ono- 4- met hox fq atigp % abenzene with §enzoyl chloride or
> o T LR et ol Sy
are reduced wi thdseaditgn- bmrne r enz'hylir - §1dO B rofno Maydbezhyaes O I

[err] (0.05 nmfnp. f uor o- 4- nethoxybenz droI aliq
sy o o Seggp e o St R ol
2- br ono- 43¢b- et prodﬂ Sh¥ny! QiMedyl Efbinat

2- brono- 4, 5- dlnethoxybenzoyl chl oride provides 2 10

br ono- 5- chl or obenzo | phenone and

102 br o 4, 5- of oL TRE ;ﬁ@%? "mm%éﬁf}m:%e AR oo w

sodium b ohydcm ddec. tl@d(%elbblﬁm’mcﬁts hiad mb EhiﬂjHQS'I @6!31&3 %Q_ﬁ-rdmet hyl ene-
di oxybenzfiydr ol wn PO}EEAiWN Bar, ﬁ el to proyide Bogs. Acyba-

{1 on b " Sor & 5\? by L e

2- brono-4' - net hg @dﬂﬁﬁydr&fﬁran and m NeMgxar® @ slo 5\411 |£be2$1 meduced to
2- br ono- 4. - net hokwjjbthiumy idr bé¢xane. Aftes 2mhqurs, @4soB%on Iaéa@ﬂlgonf dfmethyl-4

2- br ono- 43%et hyﬂ"b%ﬁ? o 30
o SRR S S
p- chl or ophenyl daialgleﬁldaﬁd bveo saddn sulfate i2d concentrated to a mixture of 4- hydroxy-

1,465, 999,p- trlz Hz Ipipgfidipg hydrol methyldether

5 aonet el TR B B R e

p-tol yl nagnesi LHﬂSH:u rrqm /e effechd prodi aiwmy f AR0d. RSystallizatio MotChexaitd

p- f | uor opheny! nprgridssil drdiliydtond’ dwthyb3-phepylenimg isoherapean- 1k dipenidinslindp,

respectively, 2\ b#o- 2' - et hyl benzhydr ol ; 2-brono-4'-chl orobenz- 5

hydr ol ; 24tbrono-4'-trifl uoromnet hyl bepg@mmmgl b.p. [err] (0.2 nm), 40

2-bronp-3',4'- 5 nﬁtﬂwt}d}médll@dly)@aﬂﬂlerrdispbenzofuran-l 3'.pyrrolidine]

2-brono-3', 4" -di Ut g X kﬁggﬂ ulatlchafo?m tq?:scrp@l%o epgggé}*zrg?g}M b.p. 145
eryf ﬂﬁ LA Rl i P

(0.25 mMm); 2- bip 1ve b ystals, m.p. 85—87°, from
45 low boxlmg petroleum ether. 45

Analysis: Calc for C,,H,,NO: C 84.41%; H 6.78%; N 4.10%
Found: C 84.15%; H 6.91%; N 4.13%

20

Example 46.
50 1'-Benzyl-1 ,3-dihydro-3-£-tolylsplro (isobenzofuran-1,4'-piperidine]
A. 2-Bromo-4’-methylbenzhydrol is treated according to the manipulative 50

procedure described above in Example 44 to give 2-bromo-4'-methylbenz-
hydryl methy! ether, b.p. 125° (0.25 mm.).
B. By followmg the manipulative procedure described above in Example 45,
2-bromo-4'- methylbenzhydryl methyl ether and 1-benzyl-4-piperidone are reacted
55 to produce a white powder, m.p. 98—99°, from isopropanol. 55

Analysis: Cale, for GH,,NO: C 84.51°5: H 7.37%; N 3.79%
Found: C 84.72%,; H 7.50%; N 3.79%



4' -fl uorobenzhydrol, mp. 77-79. Also the addition of

p- fl uor ophenyl magnesi um brom de to 2-bronp-4-fl uorobenzal dehyde provi des
2-brono-4, 4" -di fl uorobenz- 10 hydrol, mp. 78-80. The

2- brervo-—4-Ftuorobenzatdehyde—1T5 prepared by : 10 chrom um
trioxide oxidation of 2-brono-4-fluorotoluene foll owed by hydralysis of the
internediate acetal diacetate. Friedel-Crafts acyl ation of

3- br onof | uor obenzene with benzoyl chloride or p-fluorobenzyl ori de
provi de, respectively, 2-brono-4-fluorobenzophenone, 15 b.p. 111-114
(0.05 mMm ), and 2-brono-4,4'- dlfluorﬁgenzophenone These are 15
reduced tb 2-br on- 4- f | uor obenzhydr hi® bronp- 4, 4 di-tluerebedhydr ol |

mp. 78-80. Addition of methyllithgxpleos72- bronbenzophenone provi des
2- br onmopheny! 1'rEsinkyI, 3p|hedryoL3 ;ﬁaudn-bpmhyl 6A(bdi0bd59ino[bf>qufhyh lH’alg'PPe‘si um i odi de

to nethyl o- brorr'éme 0 )zgels 2; brorm vl gﬁ t hyl
; A romo-4' ﬂuor Ol _is_tre: le cordi fgg
Car bi nol's mani ulatwe £rocedure descrlbed above %lvei g’l‘b ydro- sl

' - met hyl - 3- phﬁmy- 3ok ytﬁ:ﬁb@mpﬁluhﬁrbthel,aﬁanmperl |ne A solution of 152 g.
of “ 2-br ormbenzhyﬂr BY followjnigtthe mﬁlpnlelmammedu Qtfbe¢r1db°"efm N&P‘eh drochloric
acid is heat el LRt rg;ﬁg‘?‘i‘:g&‘*ﬁ?“:?&"?@ (5%5 3“’“' with 100
g. of pot assi l carebonate pfdl‘f 3 |st|I to pI’OVI de 2-brono- 25
benzhydn§| rrewngdysnsetw ,rorln:“pI“F[s@Er]C 3‘039‘7/.,,nm $.509T0 l‘a3c4€b%d (-60) stiriged
sol ution of 2-bronmobenzhydrylFourad e84er H A586 M 348 tetrahydrofuran and
14 m . of hexane is slowy added 5% m . %I 2.1 Mn-butyllithiumin hexane.
After 2 hours, . ges0l i biffcok- fﬂxgrozlig n op] er{fﬁﬁlmﬂso%nzo%gan 1,4'- pipeReri done in
15 m. of tetrahmdfepf’uran is ad ro vvlse and t e sus ensi on 30 is
stirredlat -60 f6&y2-Bramngh4-di droa?ﬂz %‘ ipdelive. | céS and
water are add@ E‘ﬁﬁgzt %:E‘;?ff é‘vﬁnzf °'B‘P1 S BT Re " rhe
chl orof orm SO| t folo ﬂinﬁh‘ﬁ%laﬁ é@dﬁﬂ&d&s'%hsedadbdv&lermaﬂﬁléased to a
m xture gf 4- l25bdrrrm@y4' dﬂlu@mbmhmwymahxbhﬂmyhmmbcﬂizyM)plﬂ;ndBtewtpﬂ peri di ne and
enzhydr neefyd tepmdice agmil. This oil is heated under reflux for030
mnutes in 240 nl. of acetic acid @Qf}ple 49.35 taining 60 m. of hydrochloric
acid. Dilution ws.myum Biethaxydabohilil-B4 Béhytsfnrc@smesmﬁ&mdl drmlﬁtyidmem de effects

preci pitation %f Aasob f Weer%f té?P'lle Iiilbﬂir@ﬁ ;@Es I

, 3- di hydjs0- 1f(;rmﬁ%ets}Mte )ﬁcﬂ?m éﬁ'm Baeﬁéﬁzl as hd [r(ﬂ' nel 25M P-
123 124. 40 |jzation from cyclohcxanc rovides colorless crystals,

40 | ' -Benzyl 3-di hy phenyl spirofi sobenzofuran- 1 3' pyrrolidine]
By follow ng t“l*i’é‘yﬂ%ani:ﬁ&If‘é(tqza)‘lb!]‘ﬁ?!oc%qgg%’md{%gts Xsed}i#ﬁm in Exanple 44,
substituting N benzyl -3-pyrrolidone 1- met hyl pi feri done gives a pale

yel l ow oi | whi chTae aemipasifionz emd srictafenvitthax@nipourgis VX of Examplecsoahrpsghal s, m p.
85-87, filbm 4%4, tabulat¢cobelayniary prgpasect mcﬂneannh)mum}anner 30

45 Analysis: Calc. for [err] C 84 g6 78% N 4.10% Found: C 84.15% H
6.91% N 4.13% Exanple 46. | '- nzy - 1, 3-di hydr tolylspiro
[i sobenzofuran- 1,4"-pigeridi nek A BIkOITD %ﬁlnet]%ytg,ﬁgnzhygro@ is treated

according to the mani puld&tive < 50 procedure—de abeve in Exanpl e

44 to give 2-brono-4' -nethyl benz- hyd her p 5 (0.25 mm).
B. By follow rifampe%aniBui ati apr océéngE él‘l éﬁpgﬁgveﬁsf_n%Exarrpl e 45,

2-bromo- 4' - mretdhyhpeszhydayl nephyr etbeocand 1.2bebaybled4 pil@eritione are

55 Anal ysis: GopleRbr [Grr] C B S1osCoPih 3753 \Pamplsyg THasr OPANC

Example 53 H Ph COOC,H; 2,1 Example 36 oil

Example 54 H Ph COOC,H, 3,1 Example22 115—118

Example 55 H Ph-pCH,0 COOC,H; 2,2 Example30 I 13—115

Example 56 H Ph COOC,H, 3,2 Examnlel? oil

Example 57 6-F Ph COOC,H, 2,2 Example 33

Example 58 6-CH,0 ' Ph COOC,H; 2,2 Example25 178—180

Example 59 5-CH,0 Ph COOPh 2,2 Example24 181—185

Example 60 5-CH,0 Ph-pF COOC,H; 2,2 Example 16 oil
Example 61 H Ph-pCH; COOGC,H, 2.2 Example46 106—108



Found: C 84.72% H 7.50% N 3.79% 1, 465, 999

13 Exanple 47. | '-Benzyl- |

, 3-di hydr o- 3- p-f | uor ophenyl - 6- net hoxyspi r o[ i sobenzof uran- 1, 4'-pi per-

i dinel A 2-Bronp-4'-fluoro=4=methoxybenzhydrot—is—treatedaccording-to the
5 mani pul ati ve procedure described above in Exanple 44 to give
2-brono-4' - 5 fluoro-4-net hoxybenzhydryl nethyl ether as an oil. B. By
foll owi ng the mani pulative procedure descri bed above in Exanpl e 45, ‘

2- brono- 4' - f | uor o- &-2ethoxybenzhydryl nethyl ether and 1-benzyl -4-pi per-

i done are lr!eact ed to produce a white !4&2% mp. 86-88, from heptane, 10
Anal ysi s: —o— : 10

Found: C 76.84% H 6.54% N 3. 467mBXErﬁ[xherzt1486d)l ‘- Benzyl - | -
, 3-di hydr o- 6-f | uor o- 3- p- fﬂ uor op nyI spiro |isobenzoiteriiph- 1, 4' - piper -
i di nel 15 A 2-BRamo- 4, £2-di 1 Bor obenZh¥dr dfatsrel ¢ regt%ac accordi ng

to the mani pul ag,. 5 edu esc abeye Apl to gl ve
0, man ul oo fescesbedabore Ll tgy 1o 0110

By fol |l owing thexamelei6pul #F ve pPtoBdur 006 | Aéd’@@wwsnl&aﬁw e 45

2- br orm 4,4 - dl%Jnglr ghenzhydrylp ,{T{atphyl @685‘1{ agg %’gggé% zgfmt)_lg;rl done are
re- acte produce an (oH

20 Exanpl e 49.

| i sobenzof 14
R S R e

(Exampl e 4, 4(beniofurmfmqm,zee.aaela(aﬁhr&l&mmomi oﬁEt]h ylol,@ % f osmat e
i s heat ed underaqpedus th$sulrm rls hegiefl ersier eaffux éstré?dhquos, aoql@,d icdn- Recryst al -

iﬁa: I)é?tsl Ogar Eoﬂﬁfgl QEd'r st e% %&%%ﬁﬁl&gﬁ QLU;OftdzvjEegg!%)

7.00% N 40 06% MAe1236nposi t| ons and structures of the conmpounds | X oflo

Exanpl es 50 thr h 3 b b ar pared in an

?nal i)gous nanne'gndgl\j:: %a’°lf°'84*ég§,§ %EE%B&Q%)’ £é§ ng Rm [R2 |
err n, n eria mp arrpe err
542 152agp@ée52(oﬂ)'®8cg@daé err Exarrpl e

mixtur of 2 9 g of benzyl 1, 3-%3 pheg}] 1ro‘lﬁg§
eridinel, (Exa ofl A gﬁf 15
179 183 Exanpl epfogbe; eth ol, and 2 ml. conc h ﬁfcﬁl ric 4ci 50 Oil

Exanmpl e 54 I—bsx and 50°. Ph"ter hydrogeay u take3ﬁeises ,Eha *tereZE filtdred-and @heExanpl e 55

H Lerr] [ @irptp conceptrated & %a' ion e e, g P logranc prqvides Ph_
?ﬂl ess_crystals, 7 H,
[err] compcos@lI ns Bures/ of th-cEmpounds XIfTTbf Exampl&s¥6C2 0
Exanpl e 33 Exampnhmg589 [tetfutated below aEf’prepared 1[|al‘|a’l£gous2m2nneExarrp| e 25 1782 180
Exanmpl e 59 5- CH30 Ph L % 2 Exanple 24 181-185 Exanple
60 J[err] Ph- pF [err] 2,2 Exérﬁﬂlgx oi |
Starting
R, R, Y n,n’ Material m.p. °C
Example66  H CH H 22 Exampleso .2Ch
p 3 ’ p 183—184
Example 67 H Ph-pF H 2,2 Example 51 98—100
Example 68 H Ph H 2,1 Example 53  90—95
Example 69 H Ph H 3,1 Example 54 106—110
Example 70 H Ph-pCH,0 H 2,2 Example 55 101—103
Example 71 H Ph H 3,2 Example 56 -HCI>250
Example 72 6-F Ph H 2,2 Example 57
Example 73 6-CH,0 Ph H 22 Exampless . HCh
3 ' P 204—212
Example 74 5-CH,0 Ph H 22 Examplesy , HCh
p 3 ’ P 265—268
Example 75 §5-CH,0 Ph-pF H 2,2 Example 60 -HCI, 275

Example 76 H Ph-pCH; H 2,2 Example 61 11€—117



Exanpl e 61 H [err] [err] 2,2 Exanple 46 106-108 14

1, 465, 999 1 TABLE 3 (continued) Starting
[err] [err] [err] n,n Materi al [err] Exanple 62
[ erT] ~Ph-pF [err] 2,2 Exanple 47 168-170 Exanple 63 6-F

Ph- pF [err] 2,2 Exanple 48 123-126 Exanple 64 H Ph-mp

COOPh 2,2 Exanple 40 170-172 [err] Exanpl e 65. | :

, 3- Di hydr o- 3- phenyl spi ro(i sobenzof uran-1, 4' - pi peridine] A @ol ution of

6.3 g. of 1,3-dihydro-1'-ethoxycarbonyl -3-phenyl spiroliso-

benzofur.an-l, 4' - pi peridinel (Exanpliged@y, 300 m . of ethanol, and g40 ml .
of 20% 5 —atteous—potassrumhydroxide s teated—umder Teftox for—9hours,
cool ed, con- centrated to 250 rHABLE {captingedi t h yater, and extracted with
chl orof orm The chl or Ofﬁ.ém sol gtion is.dried, ovelf]‘dt’é £ assi um carbonat e and
concentrated. The residu

is retrystalli ze?}“ from tycl ohexahiet o provi de

col orl ess cryedaapk,77m p6-F10 ~ Ph-grerr] H Examp1e63 111—112
10 Analysis: Calc, for [err] C 81.48% 2% % gund4 C 81.55% H
7.56% N 5. 125)6“F}§’l§r75chl cﬂl de salf, m pOH[ er2r E"‘Wpilﬁ tu'r —of* 2.9 g. of

henyl spi rol i sqben ) .
Exanp, '3“6}; 0. g.?zof ?fﬁ%pﬂ)"a_laﬂﬁwﬁbn carbon, 20

| ' -benzyl -1, 3-di h
furan-1, 4 - pi GRFP %@%

m. 15 of 9 . .
hydrogenated at 50 p. s i. and [er r&xaéﬁ)k%{)_ hydr ogen upt ake ceases, the

m xture is fil ter adAadtg- lt3|-’tRhyfii'd I-plﬁhﬁsmnmea{zbtamd 4' -Peeridisdial | i zati on of the
resi due §rom cyc eﬁldﬁ t@esof z) qfe‘s%dl yls °|bS°b 129- 123. 20

The conpositi %/?“ H%aért' lon pg gztﬁfg‘ gl es 68

20 through 7%h a% r@w, stﬁfe@ B e tir gm waheer. TAB LE 1V
Starting [ errvith water, drlcdRﬁler sodium Yulfate, rapd’ concenlmedarT | remduemspre [err]

Exanmpl e 66 crygtgllized from chloggfgrm to provige colorlz:sszcrystqg(m| @85830°183 184 Exanpl e

67 D Anal Ph‘(ﬁFf G H"NO, é 7?/89 Exgrgdee;. 5N 9852400 Exanple 6 H
Ph " T Exanp! dona 3 % 09 694432,1 H Ao

H e 54 106 11 ] 2,2
Exanp | e 55 i gdéoa? structu s ot;-l the colmpqagﬁds IX of Exgn les %l Exanpl e
56  HCl >250 % G- F e prepare 'ﬁa"“‘” mﬁ’"” 2,2 Exanple 57 E

HCl, Exanple 73 [er r] TABLE H Exarrpl e 58 204-212
Exarrpl e74 J[err] H [err] Exanple
[err] 5—1 265- 26{3 Exa nﬁgerff@)r M h.p. °C Ph- pF
H 2,2 Exanpl e 60 Cl , 275 Exanpl-e76 — Fere] H 2,2
Exanpl e61 1119 amp7e8| H Ph COC,H, 22 Example65 116—119

Example 82 H Ph COC,H, 2,2 Example 65 110—112

Example 83 H Ph COCH,Ph 2,2 Example65 174—176

Example 84 H Ph COPhCH, 2,2 Example65 172—175

Example 85 H Ph CO—Q 2,2 Example 65 133—135

Example 86 H Ph-pF ca—<] 2,2 Example 67 149—152

Example 87 H Ph c‘o-<> 2,2 Example 65 127—130

Example 88 H Ph c‘o-<] 3,2 Example 71 oil

15 Example 89. 15

1,3-Dihydro-1'-ethyl-3-phenylspirolisobenzofuran-1,4’-piperidine]

To a stirred suspension of 0.53 g. of lithium aluminum hydride in 50 ml. of
tetrahydrofuran is added dropwise a solution of 2.20 g. of 1'-acetyl-1,3-dihydro-
3-phenylspiro[isobenzofuran-1,4’-piperidine] (Example 80), in 50 ml. of tetra-

20 hydrofuran. The mixture is heated under reflux for 2 hours, cooled, quenched 20
cautiously with water, and extracted with ether. The ether solution is dried
over sodium sulfate and concentrated to a solid. Recrystallization from chloro-
form provides colorless crystals, m.p. 113—115°,

Analysis: Cale. for C,)H,,NO: C 81.87%: H 7.91%; N 4.77%;
25 Found: C 81.76°%: H 8.10%; N 4.62%, 25

The compositions and structures of the compounds IX of Examples 90 through
98, tabulated below, are prepared in analogous manner.



1, 465, 999 15 TABLE 4 (continued)

Starting [err] [err] Y n, n' Mat eri al [err] Exanple
77 6- F Ph- pF H 2,2 Example 63 111-112 Exanple 78 H
Ph OH 272 EXanple 3 183-184 Exanple 79 H PA-mp
H 2,2 Example 64 212 218 [err] 212-218
Exanple 80. | '-Acetyl-

1,3-dihydro-3-phenyLSpiro[isobenzofuran 1,4 -piperidine] To a coId stirred
solution of 6.0 1, 3-di hydr o- 3- phenylsplro[lsobenzo- 5
furan-1,4'-p|per| (Exanple 65) Quo Of trlethylanlne and 50 m. of
chl oro- 16 or m i s addec s F Uty g : hl ori de

and 50 m . of chI oroform The mxtureTABLlSVIrred for 2 hours at room™
tenperature, washed with water, dried over sodiumsylfate, and
concentrated. The residuegs re- grystalljzed from fr Tgpfo @ provide
colorless crystals, mp. 8-130..10 Ahal ySJ_S (ﬂ_ex C
77.89% H 6.90% N 4.55% 10 Found: C 78 06% H 6.99% N
4.43% The compoditmn?0 anddstructBh es of Gle colpoditarris X of8Elehpl es 81

t hrough 88, tabtgxg,;,ﬁglglbel qxv are gy epar eql:]',kn angj ogqmplggﬁnﬁﬁ 1JABLE V

Starting [err] [err] [e , N Materi al s [err]
Exanpl e 81 H Example 92 Fﬂh Pierr] cwz{F @arﬁp#@plﬁﬁﬁ P169419 Exanpl e
82 H Ph [err] 2,2 Exanple 65 110-112 Ewpl e 83 H
Ph COCH2Ph Exgmile 9Exarfpl e 65Ph-aF4- 1 F&Rpnhe E4ample$§ ,53' 73 Ph
[err] 2,2 Exanple 65 172-175 Exanple 85 H Ph [err]
2.2 Exanple 65Examged85 Mkanple B6 ~ Ae<> 2PhEsmmplesd flgri}l 2,2
Exanpl e 67 149-152 Exanpl e 87 H c Ph [err] wo 2,2
Exanpl e 65 127Exgopledanpl® 88 P %< ppp.2 Example$& 1503 206 3, 2
Exanple 71 oil 15 Exanpl e 89.

15 1, 3- Di hydr o- Brample®hy| -F8. pheRyPSHi r o iEbbenzet ukasmnle 614 Lpy i dine] To

a stirred susperﬁl,gl;) 0.3 9. Ofy |Ith|ltl’ﬂa| urgiﬂurgx‘m{ggg(,deshnséo m . of

tetrahydrofuran is added ropwi se a solution of 2.20 g

1' -acetyl -1, 3- didyyghoos J.€@RNY! s@i-gPl | sokgnzof Lﬂzan'ﬁlarﬂ 1e@2 DGHBG“ nej

(Exanpl e 80), |n—50—ud—9L-i-e-LLa-—20—h¥dxeuLLaa__ﬁle_m.ﬁ.ﬂﬁb_l s heated
under reflux for 2 hours, cooled, quepairdey 20 cautiously with water, and
extracted with epkeihydrdie3-f- ﬂmmt&mioyloprqsyu+3spheln)il@do[¢wlmhz(ﬁmdi Ump$eﬂfate and
concentrat ad tod!ai‘e O|Ig( Recry § droromc 0£0 form I—P
col orl ess cryst |oSricihl BE m S _' E% ﬁité 87% 7.
91% N 4. 77% 25%e‘:alll]Og of’;()otassmm carbonate and5 Q;l? N 4.62%
25 The conposit fo h&mﬂ asd filotdirTthe fidtfatd h@omnqnmm@sanldﬂ wfuc és 90

ith+5 Hyd o % made
through 9810 t ab'g/las%;[ %l SO 1um hyd{;t%‘;ude and 'extrac ed thh enzengafil!rle benzene solutlon 10

is dried over sodium sulfate and concentrated. The residue is recrystallized from
ether to provide colorless crystals, m.p. 137—138°,

Analysis: Calc. for C,yH,,FNO,: C 78.30%; H 6.57%; N 3.26%
Found: C 78.28%; H 6.59%:. N 3.12%

15

The compositions and structures of compounds 1X of Examples 100 through 15
111, tabulated below, are prepared in analogous manner. The acid hydrolysis
step of Example 99 is omitted when the alkylating agent does not contain a ketal
group.
TABLE VII
Starting
Material Alkylating
Ex. R, R, R, n,n’ mp. °C Ex. Agent
100 H CH, —CH,),CO—PhF 22 66 c‘/(c'//z)g—c-/”/{/"
o/ \a
L
101 H Ph —(CH,),CO—PhF 2,1 68 c/(c,f-/z),_c_/o/;,c'
o/ \o
L
-HCl. .
192 H Ph - {CH,),CH—PhF), 2.2 185— 190 65 C{CH,),CH—(PhF),



16 1, 465,999 TABLE VI Starting [err]

Mat eri al mp. [err] Exanple 90 H Ph 2,2
Exanple 81 98-100 Exanple 91 H Ph C 2,2 Exanple
82 102-103 Exanple 92 H Ph [err] 2,2 Exanple 85
97-99 Exanple 93 H Ph- pF [err] 2,2 Exanple 86

HBr, 233-235 Exanple 94 H Ph e 2  Exanple 89
119-121 Exanple 95 H Ph 3, 2~E=xXanple 88 2HC,
203- 206 Exanpl e 96 H 2,2 Exanple 61 135-136
Exanpl e 97 H Ph 1,465,999 3,2 Exanple 56 88- 897Exanpl e
98 —Ph=pF mpIe 02 235 dec. Examnple 99. 1, 3-

1,4'-pipesx @ ned, 5 R, A stigpednpiegt URE; 9 gent

1, 3- di hyd+e- 3~phenyl spi r oH-sobenzofur an—3-4' —b—pi+per i direl—Exanpl e 65),
4.9 g. ofl0feri] @hyéad)kdt=PhF02d. Bi—pHt assfum caflifdtaft8—BRA: 50 m . of
but anol ig,heat ed, undeg;ref | for ,46 houns and.§ilteg Hexdightrate is
concent ralt%édq?o g'r‘n oi %?H\ﬁ{"c(ﬁélf]g’ stzi/ir rgg vlv?lt h 58§ m . o%ﬁﬁ hyéir o“gzhl oric
acid and B0 nii. & et ha@GHJCHKI® m 2R2ur B94+-43Inade6sl0 Bp@HiGH=GH:h sodi um

hydr oxi de,_and  extract i th_henzene. The, benze sol yt.i IS dried
over sodi lL?ﬁ'l sul f%E‘eﬁ(ﬁgCglb%gﬁf':}ﬁt 2§ The! resi d g S #égg}*ﬁéﬁ_ﬂ’}éd from
ether to provide colorless crystals, mp. 137-138. Analysis: Calc. for
[err] C 7873084 Bh6. 570, QH,8026% F@3nd: C 78.289% H CHINCHCH.COoPH 5

The corrpol%'gt i gns pﬁnd struckyres of zgonﬁngg‘,s I X6§)f Exan'@FEéEi[ t hr ough
a ' e

15 111, tabulated bel ow, are’prepar&d iI'n anal ogous manner. *aci d
hydrol ysimostep eh Exam@mg),89®hi s o2t t ad—aben the al kyl aBi(@,)®yent does not

2.2 EXa
Di hydro- | '-[3-(p-fl uorobenz'BWI)Ep?’Hd?‘m“—“%‘-dbheﬂ? rkir? iro[i g%?ﬁ{;ggof ur an-
e%ial %{ Qa_

contain a ketal . .TAB ' ' '

(err] N3 ety GLOUP: /P nth n,Sh,azrtw%}Mat er '6?:5(_ BrC*ﬁ%Mm’kgngxioo
H CH3 jiiergl cH, 2.2 o 22 196-0% 66 7

1, 465, 999 ’ =] ' 17 TABLE \ #‘?%?S pgeeh [err]
Starting Al kyl ati ng Exanpl e Ekadmpld 112: Benzyl -

1, 3- di hydr o- 3| Beuiyhhd-Hibydro3.Sptiresthdrgdiphorylspivtlisphentaivram. 4 ipiperidiseber i di ne] A
sol ution of I’ -”t?é‘ﬂi “,-0% :g.‘-"& p ?‘B‘ldg‘?'ﬁ&m‘ f-‘i{ft‘ YHPLGIYSPEAEARY | spi r.o[ i so-
enzofuran-1,4 -pqire’rl ing] ( cg reg %1 0 mplé 1), haxo! 5
S benzmé&'ﬁeﬁﬂi‘ci unit[of REfhhtblid ;dr gth RRIBi&Ls A¥atdRIndeXCrefMix, soofApl € 1),
met hanol , andmade tasic atithl syding hydroxidé, anfl ditated svith [water. rroiyewe Blekoride i s
heat ed under trastedywith ethyl|asefate, and the ethyl acetate solution is dried over sodium
10 sulfate and concentratéd to a solid. Recrystallization from acetone-water pro-
vides colorless crystals, m.p. 129—133°, 10

Analysis: Calc. for C,;H,)NO,: C 78.03%; H 7.05%; N 3.37%
Found: C 78.15%; H 7.129%; N 3.23%

Example 113.
15 1 ,3-Dihydro-3-(4-h§'droxypheny1)-1 '-methylspirolisobenzofuran-1,4'-piperidine]
A solution of 3.5 g. of 1,3-dihydro-3-(4-methOXf'phenyl)—l'-met ylspiro[iso- 15
benzofuran-1,4"-piperidine], (Example 12), and 20 ml. of 489, hydrobromic acid
is heated under reflux, cooled, diluted with water, neutralized with sodium
bicarbonate, and extracted with chloroform. The chloroform solution is dried over
20 magnesium sulfate and concentrated to an oil. Trituration with ether provides
crystals, m.p. 132° dec. Recrystallization raises the melting point to 273° dec. 20
Example 114.
1,3-Dihydro-6-hydroxy-1'-methyl-3-phenylspiro[isobenzofuran-1,4'-piperidine]
By following the manipulative grocedure described above in example 113,
1,3-dihydro-6-methoxy-1'-methyl-3-phenylspirolisobenzofuran-1,4"-piperidine], (Ex-
25 ample 25), gives a faintly pink solid, m.p. 207—212°, 25

Analysis: Calc. for C,,H,,NO,: C 77.25%; H 7.18%,; N 4.74),
Found: C 77.05%; H 7.23%,; N 4.74%

Example 115.
1,3-Dihydro-5-hydroxy-1’-methyl-3-phenylspirofisobenzofuran-1,4'-piperidine]
By following the manipulative procedure described above in Example 113, 30
1,3-dihydro-5-methoxy-1’-methyl-3-phenylspiro[isobenzofuran-1,4-piperidine], (Ex-
ample 24), gives a cream colored solid, m.p. 193—200°.

Analysis: Calc. for C,,H,NO,: C 77.25%,; H 7.18%; N 4.747,
Found: C 77.00%; H 7.40%; N 4.66%



made basic with sodi um hydroxide, and diluted with water. The m xture is
ex- tracted with ethyl acetate, and the ethyl acetate solution is dried
over sodiumsul fate and concentrated to a solid. Recrystallization from
acet one-wat er pro- 10 vides colorless crystals, mp. 129-133.

10 Analysis: Calc. for [err] C 78.03% H 7.05% N 3. 37% Found: C 78.15% H
7.12% N 3.23% Exanple 113. 15 1, 3-Di hydro- 3- (4- hdroxyphenyl ) -

"-met hyl spiro[isoberg ran- 1,4'-piperidine] A solution of 3.5 g. of

1, 3-di hydr o- 3- (4- et yphenyl)-1"-met hyl spiro[iso- 15

benzof uranygl, 4' - pi peri di ne], (Exarrpl e 11433 999and 20 m . of 48% hydrobromc
acid i s heated—umder—TeftTx; n,uuu et u. . ULCU vm-H+—wa{—e|—ﬁeﬂ-t-+a-H—z-ed- W th

sodi um bi car bonat e, r The chI orof orm soluti on
Sar e over 20 - R wf;% g’“ o o

Trituration wi t h‘ur@ﬁ hxemplwﬂmmqsx 1pks 1) §nd B Rl Yskal i zation
rai ses the3mnel t iselgtiquoisriteated af eefluk, effecting A6 Epaapineofl: a’[zbydrobromnde salt 5
1, 3- Di hydr o- 6- h #LL g‘?g talllne precnpltate The mixture is oured into ice-water with stirring,

€
1' - et hyl - 3- phe oA T C Bl g&eg o g@h”%“fwgﬁ_ﬁfng the
mani pul ati ve pr@leedure descri bed above in exanple 3,
1- ﬁe?lhclydr phen "§15T¥of%'§(§?fecr‘l'?dm% arl epeH ﬁ@ 38;’@5% 2% atdl e
25), glvesafalntly plnk SO|Id mp %g“ rz 25
Anal ysis: Calc. for C 77.25% Haﬁl &aqq N 4.74% Found: C 77.05% H
7.23% N 4.74% dfff)fdé“!ti%hquxw HBFWHPW')é mhyeispigglisoenzofuran-1.4"piper-

' -met hyl - 3sphenyl'SRi ¢flios OS1ENE Of W a(2-FensboyleblyBa 3L dlyAR) 3-FenfiPich 96(' ng t
mani pul ati ve pr beediuraa- lc?le-pxpemdi%i, (ai : |1(1W)y,e 4 mly'a lgiBémflo%hs 4 l??

1, 3-di hydro- 5- rré»@ﬁ*;b&iomhydn{ﬁ;w e| fgo zr@f dulwgnh

1, 4' - pi peridi nel,q; 1famti rat 5: gi?“ %g] %@%%%F%/ﬁﬁn‘g‘rp
193-200. Aval ysipfopylf-3b Eenﬁr@;ﬁlroﬁ)lﬂibb zofurah/l, ridi % o Found: Cyg
77.00% H 7.40% N 4.66% |

i" jﬁ?blgggr F)C(Ilagi gﬂ])%ro }" l% H]Oh%pqlﬁl(‘?}'a W’dﬁ rxb%l}{yl?&?)peng%pl 1'5‘)Jnggzo?u?£1?n20f uran-
1: 3-di hyd[;g 6- net hBJy< H@v:xﬂﬂmmhxs pilativg p&mmscrxbwanvelm Bxanfpilepiav,ilgi ne]
(Exanple 73), afgy

1 obgnzofuran q:ron s
onron o a1 R 'W?aff%tﬁz@f A

5 as a crystall froe eprae@|tp|gtva1aevh1t3'h@stmhxé wne hPp. merl Into’1ce-water wt

stirring, the pre IIect dbyf | tration, thefllter cake washed
with watemp and® B"’rCIYE yﬁg_fffdzag B roﬂqegaga WK @I/ves col orl ess
crystals, mp. 274-276, dec Anal%S 'S [err] C 59. 87% H
5.58% N 3.87% I?;! ZE d06§3/0 Exarﬁﬁ}lelﬂmr[]db Cf59 le% I—E 64% N3. 95%
Br 21. 86% Ex arrpl e ydgo-3p-h "-methylspirolisobenzofuran-1,4'-piperidine]
1xt te o -3-p- -1'-meth (i

- (3- hydr oxy- 3- gl Qw@k Fidh g’aﬁ %ﬁﬁ%i’b@@ﬁ%ﬁ%éﬁ hybinde ag) per - di ne]

1 p&ﬂ i) ahddi methylforin atﬂndeﬁst:rred under nitrogen. To the stirring mixture 35

-(2- benzoyl et #eldll added 2yl of Stfﬁv thigH Thyi mif uartsa -refluxed uddsr nitrogen

benZOf uran-1, 4I éﬁ Lg)%(i:? mco({ %?%;s’sol in 1g:ihp hrﬁ%&:ﬂs ﬁ)])l(?é;cand 0.35 g.

of sodi um bor ohyidrthéléttion S ildered TR b e di | uted
W th separate. 40

Analysis: Calc. for C,,H,;,NO,: C 77.26%; H 7.17%; N 4.74%
Found: C 76.28%,; H 7.33%; N 4.71%

Example 120,
1'-Benzyl-1,3- dxhydro 3,3-diphenylspiro[isobenzofuran-1 3'-p|per1dme]
45 Reaction of 1 '-benzyl-1,3-dihydrospirolisobenzofuran-1, 3 -piperidine]-3-one 45
with a large excess of phenylhthlum by the method descr:bed in Example 1 pro-
vides off-white crystals, m.p. 144—146°.

Analysis: Calc. for C;H,,NO: C 86.27%; H 6.77%; N 3.25%
Found: C 86. 22/0, H 7.09%; N 3.21%

50 Example 121, 50
(-)-1,3-Dihydro-3-phenylspirolisobenzofuran-1,4'-piperidine]
To a stirred solution of 0.80 g. of 1,3-dihydro-3- phenylspirolisobenzofuran-
1,4'-piperidine], (Example 65), and 3 ml. of methanol is added a solution of
1.16 g. of di-(p-toluoyl)-d-tartaric acid in 6 ml. of methanol. The solution is
55 concentrated to dryness, and the residue is recrystallized three times from 55
methanol-water to provide colorless crystals. The crystals are dissolved in



water, and extracted with chloroform The chloroformsolution is dried over
sodium sul fate and concentrated to provide

1, 3-di hydro-1"'-(3-hydroxy- 3-phenyl - 20

propyl ) - 3-phenyl spi ro[ i sobenzof uran-1, 4' - pi peri di ne]. @/
20 Exanple 118. 1,3- D hydro- 1'- [4-p-fluorophenyl)-4-hydroxybut

- 3- phenyl spi rof‘Li sobenzofuran- 1,4'-piperidinel By foll ow ng the

mani pul at| ve pf-ocedure described abave in anple-117. 1 3. 25

di hydr o- - [ 3- (p- f metwaodeand o gedpvmhpgnl éxcassplﬂaqydospscrda){m sgﬂwﬁd«nfﬂheamx-
1, 4" -pi per- 25 |6{(§%I°"t ?éeg podiupp gulfate j s

triturated with an 8 géltyﬁ,%ﬁ eci{f}?ﬁ}zg‘?wﬁom %ﬁn B PYERE s

whi ch are recrystallized from ‘et hanol to g| “ve a |te crystal i ne solid,
0 0,
m p. 151-154. Anal ysis: Cal C. for 24 p}leny?‘%lso%zoﬁmz‘ l041,/ N. 3. 25% 30 5

found: C17.76% 7 GO N b e i amte 119
1, 3-D hydro 3- p- hy dnpow, "@ e%m péﬂyﬁ o m;@fm 4'Jp1pendme].
, 4" - pi peridi ng A n(Eoctampb anch &p-tafioyl)-1 -tartanc acid by the method described in

1 3-di hydr o- 3 w‘hlé?)& alt Qt?’fﬁlﬂ’é'ﬁ‘ioﬁ’?f["il frgm the aqueous-methanolic mother 10
benzof ur an- 1,4 p| pefid fe ng ngée 12), 1.0 g. of a 57% sodi um hydri de
dis- 35 persion, and di rret hyl f or nangg?frleslgtl rred under nitrogen. To

19

the stirring mxture 13- Bﬂiydr&-l'fﬁﬁhﬁlih 1-Bpltka oGsdbtnzomi-anelt,M@rpehdﬁnﬂl The
ure is refijsuxed ndeﬁOh{ﬁlP lisgben fpran.

_ er, and aci dlt h@ dﬁp xan ffxE &ﬁuﬁ df r 15
®eod, dried, an ndiuﬁé‘s 1lrds‘ge hcm?n ly&u

nis fil teredulfatslpmnlocololof alsmfhraool‘hrrine@se@r isted|ag - lOﬁ rl mr

sosepaf gvernight at amblcnt temperature Ice is added, the mixture is extracte lth

40 AhaﬁSSI s: Calc. ﬁthe Héz:zsrgxg y}ia L'frystgﬁ?% jgmfet?ﬁ(a&gﬂ@rl? *gwgfJ nzgt-a?B %

7.33% N 4. 71% Exanpl.e 12 - enzy -

13d|hydr033d|p ran ri

Reaction of |'-benzy "a;ils'ss }cwﬂ“ﬁ %fr %é%ﬁﬁar}%ﬁﬁg/ ﬁﬁép’eg é(-B one
45 with a Iarg}sfexcess of phenyllit h| um od Hescrl Bed i n anpl e

| pro- vides whi teThtrﬁméxatxsonsm@stru:cwwimpmndﬂ pEExa@alee | 24fthmougber r] 43
86. 27% H6. 77% N %2 zofur an l;ow‘%ar§ r%gtyg le' 2 1131)%0 (s} g;g#%Sg@enylsplrohso-
Exanpl e 121. “pipericuie P andiogoRy R

1, 3- Di hydr o- 3- phenyl spi ro[ i sobenzof uran- TABLE pXperidine To a stirred

soI ution of 0.80 g. of 1, 3-di hydro-3-phenyl spiro[isobenzof ur, N
1, 4" -piperidine], (Exgnpke 68), apd 3 gi. of nethangd is adé& 30g o) ut i on
of 1.16 g. of di-(p-tolucyl)=d-tartarid acid in 6 of methanol. The
solution is 55 concentrated to dr ness and _the residue is

recrystallized three 4 mds fihom GH; 52‘52 met A&mol%wat er FE?"bFB‘Wl de

colorless crystals. The of ysihal s.cie dH§SOi2/edzo_mzos deb: 46BBAICH,CH,
19 nethanol and treated with an excess of agueous sodi um hydr oxi de. The

m x- ture is extracié# wil h Bt helCHangHs he2 et 82 daci o B ¢H.GELBLH er
sodi um sul fate and concentrated to an oi ky,S@l i#. Recrystallization from
Cy Gl ﬁhexane pr&/l des r'afykophpiieetiyly51- alhﬁdromppenyﬂprrdlwbenicﬂﬁrﬁﬁ -13'pyeslidine( ¢ = 30

eOH) . Reaction of 1,3-dihydro- 3-phenylsp|ro[1sobe ohdmc;,] hthh
t
L3 o hydr o aﬁnﬁﬂﬁ*ﬁﬁﬁﬂmﬁiﬁﬁo@ﬁ@m thed-or B x%g]n%;l%%(b%%[ amine.
The amine is converted to its hydrobromlde salt, m.p. 187——190° from an
35 acetone-ethyl acetate mixture. 35

Analysis: Calc. for C,;H,;NO-HBr:  C 65.28%: H 6.26%: N 3.62%
Found: C 65.08%; H 6.367;; N 3.457%

WHAT WE CLAIM IS.—

1. A compound of the formula (XII)
f”
M,

(C//z)/,, \(cwz)n:
(X11) 40
P o




The conmpound, colorless crystals, mp. 104- 112, [err] = +134.4 (c =
1.35, MeCH), is prepared from
1, 3-di hydr o- 3- phenyl spi rol i sobenzof uran-1, 4' - pi peri dine], (Exanple 65), and
di -(p-toluoyl)-Il-tartaric acid by the nethod described in 10 Exanpl e
121, or is alternatively recovered fromthe aqueous-nethanolic nother 10
Ilquors of Exanple 121. Exanple 123. 1, 3-Di hydro-

, 3-di met hyl - 3- phenyl spiro [isobenzofuran- 1,4'-piperi d|@A sol ution of
1. 4 g. of 1,3-dihydro-I"'-nmethyl-3-phenyl spirolisobenzofuran- 15
1,4 -piperidi neI (Exanple 2), i mg@sm of tetrahydrofuran is cddled to
-50 and TS5 [I’ ano dddtl;&PW\asrl V\l'lte:pces% ueous o'#&%&lqgrm M7hd nh?xane Stirring

1 l‘l

i s continuedyfeQt extlactel Nith @thek 34 thel Uthe: QaIGHon dillrh QMfateS S| owl y added
900 ng. of dmmbmehtfatsdjiofeatalyl snhdL(Rem‘ystamiatmetfnomhgmmbéxuneaprovﬁrtse m xture is

stirred at [afrylitefcgystals, meuPO-aHl*duBi m §i60° 4¢ =i M¢PH-enperature. Ice is
added, g he mxture is extracted % 1P, ether, and the organi
sol ution is conceng.a8auihydeo-Rpheayl pu‘O-[E ef2ofurdnsl c-?iwmmd 20 to the

hydr obr om de sdlhtcmunda@p étsabrb'stzlachlﬁrl%a-blﬂ dvl"aeetléft‘té’(cal 15ve crystals,
mp. 122- 12% ?Il EZ’ %’%ﬁ'ﬂ; ezl %crl diehos Br21. 35%
Found: 10064 Zgnpng ‘g' e a ueous-mctha oRRoSI t i 1gns and
structures dfquespaxemese M of Exanpl es 124 through 25 126, tabul ated

bel ow, are prepared from 1 3-di h\édr P" - met hyl - 3- phenyl spiro[ i so-
ylspir:

ileEZIOf;Jr an-1, 4 5) eri th(y 1§obenzo&1raaﬂ| log%%se"%e ner. TABLE | X
ylatlng [err 1hy ro-1'-methyl-3-p enylsplrohsobenzofuran-

- Cycl bpr opyi :mptps inel, J@ﬂiﬁ rm— -rﬂ GMe¢r ﬂﬂthfo rarbi9 hedledodoLsanant, 3' pykr ol i di ne

] 30 React |tmatedf<zgqp®edml?m f QI’F vgnesgbe%néé@f m:fadhngd for

1,3 -pyrroli ‘ﬂ? 1 hod of

Exanpl e 80, ff,’,figr g{:'gmi,ll, f§ %’gre'mqﬁia%g l;ﬁ t he net hod of
Exanpl &0 89 patiger, ahabrgmm: rsaiuuo ecaxmemmecstocmuier'mlecbnltlocd»rtvsmh!ydrotmom de

salt, mp. [terthf] hydrohyemide salt and recrysiallizgd droa ¢yl agetate de @ivericwstakse.
35 Anal yS|s Mmeal% 10t [err] C 65.28% H 6.26% N 3.62% Found: C 65.08% H
6.36% N 3. %WEaMEoMMd)SIBT: 1(:64%17%3@61% NB.74heBf Byl a (XI1) [err]
(XI1) 1, 465, 999 Found: C64 277 H6.687;; N342°.,, B12.98¥%t hanol and
treatedsw th an, excess. fure is
extr ac;i 5ed Wi ;zbnfé‘ffh%m gl gﬁmc ﬁées 'Eﬁ%lyg}&ﬁﬁ&t y;u&%ﬁ ﬁﬂ}{}?[u .dl um®ul fate
and concent righadurao] aprlpmldme]s(ﬂmaﬂlpleRgoﬂ wsdlégohs maﬁneﬂn from cycl ohexane
provi des off-white crystals, mp. -n?%u}??( [err] = [err] (c = 1.35, MeOH). 5
Exanpl e 122. 5 (+)-

1, 3- Di hydr o- 3- phenyl spi ro[ i sobenzof uran- 1, 4'-pi per iAtiylaghg The conpound,
colorless cryBtalR, Bp. Y04-1R2, f@rr] mp+°Gerr] (c Agedt 35, MeOH), is
prepared from1, 3=di hydr 0-3- phenyl Spi r o[ ISobenzof ur an- I, 4" - pi peri di nel ,
(Exanpl e 65),12andydi pf p- £@,uoiy),- 1 2.3 art ap1cioaci d bysidigcmet hod described in

123z H Ph n-CH, CH, 22 205—-206,dec.  BrCH,CH,CH,
126 H Ph nCH, CH, 22 203—204,dec. BrCH,CH,CH,CH,

Example 127.
30 1'-Cyclopropylmethyl-1,3-dihydro-3-phenylspirolisobenzofuran-1,3'pyrrolidine] 30
Reaction of 1,3-dihydro-3-phenylspirolisobenzofuran-1,3’-pyrrolidine] with <
cyclopropylcarbonyl chloride by the method of Example 80, followed by lithium
aluminum hydride reduction by the method of Example 89 provides an amine.
The amine is converted to its hydrobromide salt, m.p. 187—190°, from an
35 acetone-ethyl acetate mixture. , 35

Analysis: Calc. for C;;H,;NO-HBr: C 65.28%; H 6.26%; N 3.62%
Found: C 65.08%; H 6.36%; N 3.45%

r

WHAT WE CLAIM IS:—

1. A compound of the formula (XII)
?”
yY

(c’ﬁz)/,, \(cwz),,,

40 (X11) 40

* < L M S *
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10 Exanple 121, or is alternatively recovered fromthe

aqueous- net hanol i ¢ not her 10 liquors of Exanple 121. Exanple 123.
1,3-Dihydro- I ', 3-dinethyl-3-phenyl spiro[isobenzofuran- 1,4'-piperidine] A
solution of 1.4 g. of 1,3-dihydro-I"-nethyl-3-phenylspiro[isobenzofuran- 15
1,4"-piperidine], (Exanple 2), in 20 m. of tetrahydrofuran is cooled to
-50 and 15 treated dropwise with 4 m. of butyllithiumin hexane. Stirring
is continued for 30 piputes under nitrogen. To the solution is slowy added
900 ng. of dimethyl-*- fate in 10 m. of tetrahydrofuran. The m xture is
stirred at -200 for 1 hour_ and overni ght4at99anbi ent tenperature. lce i s
added, the m xture.,s,extracted with 20 ether, and the orgamnc }

sol ution is concent Rakegdseh@ aaﬂdﬁgén atdh @in Akl dréugti ga&%% cagpontaf?orﬁgﬂ'e
hydr obr onmi de sal tan ahdxyrgmvlat hip wesckatboo atodtsfwtriflacremethyl graupa Matogeh ySt al s,

mp. 122-12% Anafvgﬁ%p Horf@?t?f;i['wﬁlpxycslrew 17% H 6 46% N 3. 74% Br.
217350 Found: C a4, SRy B AT zy’% emmon e
conposi tions and r@hmrucnt &I c&BorDd toﬁQ _1pAROFI0N 25
126, tabul at ed bé"’bw)" rmpI@r(CH,),,,—CH(PhR),, adlphenylmethoxyalkyl

175 o i of - e R aggé% Eﬁ“@ﬁ“??ﬁ%ﬁ‘;%"%ZJE e
(EX le 2), in aé}& )ﬂ M&Hﬂ%rmul ylalkyl group of the formula

Al kyI ating Exanpl PhR Igrmlp Ylof the formula

1, 3- di hydr o- 3- phep nyl ng StomAtaé afb@@tﬂesaetlon of

. ] yl r ving; from .4, to 8
1, 3-di hydr qs3- ph °‘“ é@gﬁgﬁa ARoa L o3 r$8‘|‘ 8] Tl thh
cycl opr opyl car bonyl deabmelndan Iyltghua 3 éﬁny o cﬁmrﬁiﬂnﬁoSQphefnﬂlgl-&%d by 15
| ithium al um nunthsylgimurePhReiuct i on b% t he met hod of . Exanpl e 89 provi des an
amine. The anine,j,S. %fm%?s&%vdﬁﬁe ¢ W&Mb‘?‘&’r’ﬁPH@g'@ﬁ’l"t‘Wm&r\'RﬁGI om0, from

an 35 20cet one- ﬂt Yhd ﬂCvﬂﬁc&tlﬁa eX U§aﬂ1e or different, each re resents an integer
35 Anal ysis: Cal of frérod th@radd C 65. 28% H 6. 26% N 3 Found: 65. 08% H

62%
6.36% N 3. 45% WHATS RR"€§A) 39 intgger flom K &@ @que"rﬂm%;afﬁ Xl 1) 20
1, 465, 999 in whi gtlgmﬁ?éﬁm “&ﬁg%;'g,’“gbf%g% C(Fa boﬁﬁt (g Vi ng up
to 6 car bonSatorrsrou;ara fado ocxyr ¢iloinp abvaniong huquoi}oo

trifluoromethyl ‘ﬁp’epf ﬁg@t aéralkalgll X' 2 mtorﬁeqa h@tmmh oXy

group, 5 m’, °r' Q)Ff é('ﬁ Eﬁ%\‘ 6’{}}) haV| ng
up to 6 carbon ahlﬁy‘r@;oup5ftae tby:ﬁd:l@ 197113 h@n‘)z?ﬂﬁll&ﬂ&}'lgﬁu Enoz 8 carbon
atons, an &kenyjo efnwlelrkw@yt grouwp @‘ahebﬁonmaa em(caz),phemlylaal kyl 30

f the for ou Jgr-6Qfh ohtheerr] a
3{8ﬁ2n3| met ﬁoxyaﬁ%ﬁkm&ui&% roﬁ:}?ga Wﬁ%t ? b §}0r1§ gﬁg@’fuo&lﬁ ol havi ng

from2 to 6 10 “h f msahalﬂ%d grcﬂ;ppl 3%4 ;;?yh atgm@w@d@&edtyygo@olrnﬂél
err] a 33 ot th¢) g Pre nts jgdydropem ko, 2 Rr atko a
Egrou]p of the form* é @f}ﬁbgg ﬁ’ﬂg 308gP 8%?rl&7’°thnl:@b8‘8by or tb‘f]“"rf"he
fornula [err] an al Respyssetdomdroggh atdp, BaMk grdup GNing Uplo8 GdboRaidmat ONs, a
phenyl oxycggbony#n ﬁk‘g}mprouorhaan&:ymtoo‘ma(wn@mrmm phgmd gpup af/ihegodubm 4 to 8

Ph, m, n and n’ -being as defined in claim 1. 0

3.1.3- Dihydro-3- phenylsplrollsobenzofuran 1,4'-piperidine].
4. 1,3-Dihydro-1'-methyl-3-phenylspirolisobenzofuran-1,4'-piperidine].
5. 1,3-Dihydro-1'-cyclopropylmethyl-3-phenylspirolisobenzofuran-1,4’-piper-
45 ldme] 45
. 1,3- Dlhydro 1'-[3-(p-fluorobenzoyl)propyll-3-phenylspirolisobenzofuran-
-1, 4- plperx dine].
1,3-Dihydro-3-(p-fluorophenyl)spirolisobenzofuran-1,4'-piperidine].
8 1,3-Dihydro-6-fluoro-1'-methyl-3-(p- ﬂuorophenyl)splro[1sobenzofuran-
S0 I'4- plperldme] 50
9. 1,3-Dihydro-3- phenylsplro[|sobenzofuran 1,3'-pyrrolidine].
10. 1 ,3-Dihydro-1’-methyl- 3-phcnylsplrollsobenzofuran 1,3'-pyrrolidine].
11. I’-Cyclopropylmethyl-1,3-dihydro-3- pheny]splro[lsobenzofuran 1,3"-pyrrol-
idine].
55 12. 1,3-Dihydro-3-p-tolylspirolisobenzofuran-1,4'-piperidine]. 55
13.1, 3. Dihydro-6-fluoro-3-p-fluorophenylspirolisobenzofuran- 1,4 -piperidine].
14. 1,3-Dihydro-6-methoxy-3-phenylspirolisobenzofuran-1,4'- -piperidine].
i IIS 1, 13- Dihydro-3-p-fluorophenyl- 1’-methylspzro[1sobenzol‘uran 1,4'-piper-
idine
60 16. 1,3-Dihydro-3-p- methoxyphenylsplrollsobenzofuran 1,4’-piperidine]. 60
17. A compound as claimed in claim | and which is described in any one of
the Examples herein.
18. An acid addition salt of a compound as claimed in any one of claims |

RO o



15 carbon atons, Ph representing a phenyl group;

15 R2 represents an al kyl group having up to 6 carbon atons or a phenyl
group of the formula PhRm Y represents a hydrogen atom an al kyl or al koxy
group having up to 6 carbon atonms, a hydroxy or phenyl group; 20

m n and n' which may be the sane or different, each rep ents an integer
20 of froml to 3; and x represents an integer froml t > and the optical
anti podes thereof. 2. A conpound as clainmed in claiml in-which R
represents a hydrogen atom an al kyl or al koxy group having up to 3 carbon
atons, a-trifluoronethyl 25 grawes9® fluorine or chlorine atom or a

hydr oxy or—TethytenedioxXy group, : ZS_‘F‘E‘I’TTTWH‘WWW@F\ atom
an al kyl group Hﬁvﬁ@iﬂ&%?‘i@‘f&ﬁ%ﬁ’%ﬁ@ﬁ?ﬁ saft el % FRIRRORTA 3 93IMeYr oup havi ng

4 or 5 carbon" AtgNR prodbss Mrk PrepatfiOH B Npatnd IRk dliP cRintAkRGN atons, a
phenal ky| gr otympeisest he formul'a [err] a di phenyl- a roup of the fornula

| kyl g
[err] ar’al kalogictige @a 'WF'(?%CWZPHM*@T@ with any é‘kﬂﬁ}q‘gatobgrnsué té‘gﬁd a 3
phenyl al kano ;dné%'nﬁ%ﬁ%:ﬁtl I HiguioLepapyife ghalogeno-N()-hy ﬁﬁyd%ift Ykyl group of
the fornmula [err| a benzoyl group of the fornmula -COPhR, an al koxycarbonyl
group having 2 or 3 carbon atons, qr a’cycl oal kyl carbonyl group having from
4 to 7 carbon atons; [err] repre%n al kyl group having ﬂ? to 3 carbon
atons, or a phenyl group 35 o] -dspwrul a - PhR', R reg bsents a
hydrogen atom an al kyl or al koxy group'v, 35 having up to 3 carbon atons, a
hal ogen atom olrwd%nrret hl%/rleeggdi l?x ce)r %ri ]:"IE ucl)(rgyeéér]%t h;(/)llegr ou '};ﬁf?‘(ﬁr epresents a
hydr ogen,at o \ .gﬁs *3% [ &%’ : | KoXyp group
havi ng 3?) to”‘ge"é%"F' %Eytg g‘r’ﬁggg‘?n ggpoﬁghgfpno ?'Srij[l) ot eoé}’ffor mijal a 40 ¥ - Ph
', - Hal
40 Ph, m n and n' being as defi nyckaim11. 3. 1, 3- an
Di hydr o- 3- phenyl spi ro[ i sobenzof ur an- _}(5 -piperidine]. 4. 1%, 3’, D hydro- |
' - met hyl - 3- phenyl spiro[i sobenzofuran- 1 °4' -piperidine]. 5. 1,3-Dihydro-1
' - cycl opr opy! bgetréayiens -withenydhgdrating] dgemtb eonzerting ehe-oxdzolide topd GeignardtS
i di nel . reagent by reaction with magnesium, reacting said Grignard reagent with a cyclo-
45 6. 1,3- DiHolspepne pfformylad¥ ) o1 obenzoyl ) propyl 1-3- phenyl spiro
[i sobenzofuran- - | ,4'-piperidinel. &.
, 3-Di hyggo- 3- (p-f1 uor ophenyl ) spi ro[ i Yobenzofuran-1, 4' -pi peridine]. 8. 1
, 3-Di hydro-6-fluoro- | '-nethyl-3-( z)j\k{u};)zrophenyl )spiro[i sobao;of ur bh- 50
1', 4-pi peridine].
50 9. 1 , 3-Di hydro-3-phenyl spiro[isokenzofuran-1 ,3"-pyrrolidine]. 10.

, 3-Di hyd 'olfc h “¢or .r.-- Hf yl ¢ oval'a lidi .
b 3-Dihydros lo e sk SrRleRhe i dalSRARITA AN cbiouiicy grol | di ne]

11. 1 '-Cycl ot met hy ydro- 3- phenyl spi ro[ | sobenzofuran- 1
, 3" -pyrrol- idine ]. 55 12. >
1, 3-Di hydro-3-p-tol yl spiro[isobenzof urbém- 1, 4" - pi peridine]. 55 1

3. 1, 3-Di hydro-6-fluoro-3-p-fluor op}}
,4' -piperidine]. 14. 1,3- D hydro-6x
,4' -piperidinel. 15. 1 ,3-D hydré

y?%)p,i ro[i sobenzofuran- |
J?, Ry- 3- phenyl spi ro[ i sqwgnzof uran- |

ugr ophenyl - |

"-met hyl spiro[isobenzofuran- | ,4'-pi _e><,? idinel. 60 16.

1, 3- Di hydr o- 3- p- met hoxyphenyl spi rol i sobenzof uran- , 4' - pi peri di ne] . 60
17. Ac ounttagimg chid iaraiding witk lamjaerd o fond thvheariespondide $.3ditlpddspin- any one of

t he Exa%glpes fropapfurapgyclogzalkaneld-aperfifoila¥l ¢t of a conpound as cl afred in
any one of clains | R

|
N

Z7N
(CHa)y (CHa). .t
m o

o

reacting said azalkanone with an organometallic reagent to provide a 3-substituted
1,3-dihydro-3-hydroxyspiro-(isobenzofuran-cycloazalkane) of formula VII

(i
N,

i), ¢ He)n!
(VID)

P 0

Ho Rz
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to 17. 1, 465, 999 21 19. A
physiologically tolerable acid addition salt of a conpound as clained in
any one of claims | to 17. 20. A process for the preparation of a conpound
as claimed in claim| which conprises 5 a) reacting an

o- hal ogenobenzoyl chloride with an al kyl ated or unsubstituted 5

2-am no- | -ethanol €g\formthe correspondi ng )

o- hal ogeno- N- (| - hy Xxy-2-ethyl) benzam de of formula 11 [err] [err]

(I'l') wherein [err] represents a hydrogen atomor a |ower alkyl group,
cyclizing the 10 benzam de to t hk46539% espondi ng o- hal ogeno- phenji_
oxazol i neTof—ftornmura IT IO Terr] Dby treatment w .dehydr at i ng ..agent,
converting the a‘g@q\i’,ﬂ% hi(%oxa‘("@!;"g"]ﬁatrocfmrerg’éoﬁgﬂ%vymféygccgflo‘%d%g{oﬁ o‘rpnagnesi um
reacting said Gignhard reagent with a cyclo- azal kanone of fornula IV 15
15 0 to prepare the corresponding hydro{&-o-oxazolinyl phenyl cycl oazal kane
of fornula V reacting said azal kane @ggp\@@ acid to formthe corresponding
1, 3-di hydrospiro- 20 (i sobenzof ur c%bazalkane)-S-one oftiformul a VI

20 (V1) reacting said azal kanone w dfganonetal | i c reagent to provide
a 3-substituted 1,3-dihydro-3-hydroxyspirﬁ@?isobenzofuran-cycloazalkane) of
formula VI 22 Re 1, 465, 999 reduci ng

sai d hydroxy- azgd4aatng QidaRalRmBwtinomiadid iy LRRE¥lizaG Yo ORZadkkspomdingdf for mul a
VI [err]3 (VI 3-jubb@utadd,3iditydtospig-(sohedzafiran-kaivatalkand) lpf &rmakil¥, t o ef f eat
cyclization to the corresponding 5 @3- Substituted
1,3-dihydrospiro-(isobenzofuran-cycloazﬁlkane) of formula IX 5 (1 X) or
b) reacting an o-hal obenzyl al cohol gﬁé@ﬁ@ﬂ@halobenzyl ether of fornula X
10 wherein R represents a hydrog omor an al kyl or (IX)
tetrahydropyranyl group, 10 with lithiumto formthe
corresponding lithiumo-1ithiobenzyl oxidde & o- |ithiobenzyl alkyl ether,
or converting the alkyl ether of fornula X into a Gignard reagent,
reacting the |ipeatsin®ah bihbliobdaen zikbroiicd@n o@albbdnbil @benaytormlik X et her or
Gignard reagent with a cycl oazal kanone of fornula IV and treating the cor-

15 respondi ng (a-hydroxy-o-tolyl) c Fﬁqzalkanol or (a-hydroxy-o-tolyl)
cycl oazal kyl 15 o Yl (X)
C,
Y/ \Fz
10 wherein R’ represents a hydrogen atom or an alkyl or tetrahydropyranyl group, 10

with an alkyl lithium to form the corresponding lithium o-lithiobenzyloxide or o-
‘lithiobenzyl alkyl ether, or converting the alkyl ether of formula X into a Grignard
reagent, reacting the lithium o-lithiobenzyloxide, o-lithiobenzyl alkyl ether or
Grignard reagent with a cycloazalkanone of formula 1V and treating the cor-
15 responding (a-hydroxy-o-tolyl) cycloazalkanol or (a-hydroxy-o-tolyl) cycloazalkyl 15

alkyl ether of formula XI

”

N

(cyjn \cw;)z/

OH
/
/OA’

(X1)
y2

v’ \,,(,2

thus obained with acid to effect cyclization to the corresponding 1,3-dihydro-
spiro(isobenzfuran-cycloazalkane) of formula XII, or

20 ¢) hydrogenating a 3-substituted N-benzyl-1,3-dihydrospiro(isobenzofuran-cyclo- 20
azalkane) of the formula XII wherein R, stands for the benzyl group to effect
cleavage of the benzyl group or
d) reacting an N- and 3-disubstituted 1,3-dihydrospiro(isobenzofuran-cyclo-
azalkane) with a chloroformate to prepare a substituted N-oxycarbonyl-1,3-

25 dihydrospiro(isobenzofuran-cycloazalkane), and treating said cycloazalkane with 25
a base or an acid to form the corresponding N-unsubstituted 1,3-dihydrospiro-
(isobenzofuran-cycloazalkane) of formula XIII,

H

1
N,

(Cﬁz/)n \("”2)7;’
(X1ID
Fom o

Y Rz
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al kyl ether of formula XI (Xl) thus obained with acid to effect cyclization
to the correspondi ng 1, 3-di hydro- spiro(isobenzfuran-cycl oazal kane) of
fornmula XII, or_20 ~ __c) hydrogenating a 3-substituted

N- benzyl - 1, 3-di hydr ospi ro(i sobenzof uran-cycl o- 20 azal kane) of the formul a
XI'l wherein [err] stands for the benzyl group to effect cleavage of the
benzyl group or d) reacting an N and 3-disubstituted 1 >

, 3-di hydr ospi ro(i sobenzof uran-cycl o- azal kane) with a chloroformate to
prepare a substituted N-oxycarbonyl-1,3- 25

di hydr osm ro(i sobenzof uran-cycl oazal Ka#62)99 and treating said cycl oavral kane
wth 25 7 pase or an acld to formthe correspondi ng N-unsubstitut ed

1, 3- di hydr 0s i) Fyfkylafibes B0 &Y RAR 416 W66 QA7 BLalege@Ipirdfiscob SzBMEA-1b . 3
1,465, 999 azalkane) of formuld XIIf to provide the corresponddg N)ulk)s)te(abddjl-halaltng or

oot s e gﬁé gﬁﬁ'”sg{g@% bﬁE@i IRV Pacy raced

derivative, @) %dctmg anl -st’uB need1g,Bdihfiraty nﬁtﬁ)@ lro(lsobenzofuran cyclo-
1, 3-di hydr ospnzatle(np)sdbfenzld# YHawwithc #lwaztec rn obypl m e prcsechﬂ@ Xl to the

correspgndi n I 4 yd ting @
l\l—substlﬂ?ute ,ﬁ{,",f;éé?i%)gl‘@gmﬂ?? x rs[}(llﬂro |sob§tr1?z% uran c c?ﬁé azal'kane) of

formula VI )ttieathng awl al t orcbdmm«nxyahbmhmdd 1, hdihjxrosp rre(ssebmleofmrfanan aci d

catal yst to rﬁb’éw aneh @ senist ‘W no 3- al koxy-
107 oot B B A R i
@0

represents any tredtmg a 1,3Qihad W(lgbﬂﬂﬁuarﬁfyclb zalkageq bf ﬂﬁgm&nXEH
benzyl oxy sub%tqptqaer@th fmet xol ighopd wisB padius( thipstheridofolgivathe cc@gfeqpe@strm kane) of

formula Xl | ﬁj(g é?%q d gg XY PR - Wl -splitting
agent tgo pro @xti ee@.{ v shaedlt B hﬁme@tﬁ)&tgu% cagtin % hydr oy 15
spi ro(i sobenzbé u:oa;aspo dlg)alzsnbd(nan lvshtﬂrydronii Rhio (asxbngfuaanlwdpoxy group, or
ro
)1(;5| | \)Nh treati %q Ikane) 8 rreﬁgq;edglg 'gwﬁs{pﬁq qg%})_n_ qg;c{ %% Riaigelroof - f or nul a
erein KyfRphraah b W,egnwpe o3 3 GETho%i de to give
t he corpespo |ragcxlﬂy eam;boﬁplgﬂm fMdthe Sile £ dlridffa&IN smgstinmd\k ss-uinydrbt ut edys

1, 3-di hydrosmprf@i(spizﬁ’@ ofal ﬁ% whereinglt,. copgins a cary| g X |
wherein Y re § ﬁ%gﬁ@ﬂ %ghﬁ’s‘éfﬁe RYrPXY ﬁiet"l‘i‘i‘tﬂ'ﬁ]oft&“produce 20

t he correspongirdagti ﬁﬂ@ﬁilbée%ﬁlényloxazolme of formula III with an alkyl lithium,
, 3-di hydfo- 3- tkdatifg tbslmsnlo(\s e—bﬂl myu«namho wltha cpctedzikanohe afrfdrmtéeactl ngy sai d

i thium deri vk At Fepeling.t hr“fgmg%ﬂ ﬁ' tpirg T“fgfé’}" gﬁzcé‘i‘frc;]\}'ré%% éilgf)r respondi ng
N-Subst i t ut ecioliard: oF TN DVE Wk BY losdhirl dtaaﬁ%z@%m sdagal kane) of
formul a XI I, M&meftemtéu \f Fdipydes Bhfdsoxgispied(lsyt u:r cy cmaz ne) of fd¢e) reducing

the carB nyI ‘FIG)N édr yle MrFye'Pd sft"il%M Ibgndytreati bydrs& 25
spi ro(i soben m Q,’S% £ ‘é(fﬂrﬁf% contains a
car- bonyl gr&up to ormt e co responé)l ng su stltute roxy derivative
of for- nul a i teactipg al jompewndtdf igrmatkr ¥Vhal ogenophenyl oxazol i ne of formul a
1l wth an alkyl lithium 30 treq,tl ng the resulting o-lithiophenyl
oxazoline with a cycl oazal kanone of fgrnula 30 IV, reacting the resulting
1, 3-di hydr ospi r o(i sobenzof ur an- cycl az4kkane) - 3-one of fornmula V with an
acid, r&8cti ng the resulting hydr o8- E%&zol i nyl phenyl cygw azajgkane of

formula VI with an organonetal lic ¢ mt, reducing the res I ng
R

CO~NH—Ryg

wherein R; has the meaning given above with an acid to form a compound of
formula VI and/or treating the compound of formula VI according to method a) to
form a compound of formula IX, wherein in the above mentioned formulae the
substituents R, R,, R,, Y have the meanings given in claim 1 and wherein hal
45 stands for a halogen atom and wherein m, n and n' have the meanings given in 45
claim 1.
21. A process as claimed in claim 20, conducted substantially as described
in any one of the Examples herein.
22. A compound as claimed in claim 1, whenever produced by a process as
50 claimed in claim 20 or claim 21. 50
23. A pharmaceutical preparation which comprises a compound as claimed
in any one of claims | to 17, claim 19 or claim 22 in admixture or conjunction with
a pharmaceutically suitable carrier.
24. A pharmaceutical preparation as claimed in claim 23, in a form suitable
55 for oral administration, 55
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3-substituted 1, 3-di hydro-3-hydroxy-spiro(isobenzofuran-cycl oazal kane) of

for- 35 mula VII to an o-hydroxyal kyl phenyl cycl oazal kanol of fornula
VIIl_and treating 35 the azal kanol of forrmula VIl with an acid to effect
cyclization to the correspond- ing 3-substituted

1, 3-di hydrospi ro(i sobenzof uran-cycl oazal kane) of formula I X, or n) reacting
a conpound of formula XIV (XIV) 40 wherein R3 has the neani ng gi ven above

with an acid to forfigsconpound of forrmula VI and/or treating the conmpound

of formula VI according to nethod a) to forma conpound of fornula IX,

wherein in phe above nentioned fornulae4bhgmsubst|tuents [err] Y have
the meanings given jon Clarm T—and Wier s a5 stamds—f-or—a—heal ogen
atom and wher ei npm.~h “ald "RECHETe PEREARI A SiiBedyinyeifim 2 in unit desagq aj i 1.

21. A process as_ clmi AgfhatnuceltRalBréfiration BedIcHRE mSHQ%tﬁntvhi@il lcb’m@ésesdescr' bed
in any one of thiorEl@pP@smiel bt nom@Rnd fercwonpiosnd as cflaimed in claiml,

whenever produced by a process as 5 med in claim20 or cI aim 21.
50 23. A pharmaceutical prepar atlgﬁ,twﬁh(&p@te Lisses a conpound as cl ai ned
in any one of claims | to 17, cl aNthx&ab@ﬂarm R6uR,22 in adm xture or

conjunction with a phar ITB.CEUtI cal ? Péollzsm rier. 24. A pharnmaceuti cal
preparation as claimed in claim23, °’idﬂ“’ br i tabl e 55 for oral

adm ni strati on. 55
24 Printed for Her Majesty's Stationery Office by th4 @byr@O8resd Leandingtbiospaaem Lt | cal

preparation as TPEPHEY THEEFEORRAE ohil TR chlsal Lorsy MC2spay. Arom

phar maceuti cal preparation as clained in claim?25, which conprises from 10
to 200 ng of the conpound per unit dose. ABEL & | MRAY, Chartered Patent
Agents, Northunberl and House, 303-306 Hi gh Hol born, London, WCl1V 7LH.
Printed for Her Majesty's Stationery Ofice by the Courier Press,

Leam ngton Spa, 1977. Published by the Patent O fice, 25 Sout hanpton

Bui | di ngs, London, WC2A | AY, from which copies may be obtai ned.
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