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1 below The results are expressed in [err] (intraperitoneal dose
effecting a .50%inhibition of ptosis of tetrabenzaine-induced depression
in mce). The doses are- in ng/kg of _bhody _\/I_er ght. Table 1 also indicates
the relatively low toxicity exhibi ted----by-::-*a.._.c-orrpound of the invention. The
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[i sobengof ur an- ,'I,‘ ranst43 £er1d.lne.]?‘ o se 316 :

1, 3-di hydro-1' - ne any. ﬁdﬁg 'f’lfe%??&?rzofur 15 10

1, 4" - piperidi ne]'h!droxydxi-dilwdro-a-(4-ﬂuorophenyl spiro- Q - Sez 280

15 |' -anmino-1, 3¢ fugan ., 4¢ €l 0 BI sobenzofm an- 1, 43ppi peri di nej
10.3 15 - 'ﬁwmuvﬁ-exa le the utility of a

_;_ corrpound of thel'-lamine-n'glm Xe': ph ﬁp:ifo[;?o%&%& [ ressi on280n manmmahs when

" admi ni st ered i ntrdfépiptridgmehl I y in amunts o 20103 rangjggg from for

example, 0.1 of .bod ht per day.. 20 A
conpound of &%ﬁmgﬂ%ﬁg& ““ﬁk g& s"? Paﬁ*ﬂdlof@emmustahtthagent f or

-manmal 2 as ma}ngtf@ndé&reaxmf t%m@gn 56 g\;%g? ip ampunts of anda@
Davenport, l§t. then Venﬁdnamambodgeaaman Isand. 1g24or 2t pAYes

1 97-107. For e%amq%’&éhm?ib 915% i SpA.r;m% Davenpc?:g

"[|sobenzofurlat-ramiho-4,3 B3 lpEenkEHir geﬁaﬂer*?‘m ¢ example, dose of

“.about B ny/ kipsat %‘ggwwméf oquréa%ﬂb b ?sz(g :mf:ﬁ "tthe ef fect of
25 a supra : Wfor X kmdirtmdludateume hllltylﬁttd’ Sabtility of a
conmpound of kgl fRME 9&’?‘6 E“s’gj‘ Agls wlfen @dmivisiere wmnommmamml s when
admi ni stered- |rTharfojlo # _X”EIFIHT%‘“’W 1 to 50 ng/kg of body

- wei ght, qoer day The foI I owi-ng. - Exarrpl es i1Tustrate the invention. EXAWVPLE 1

.~ 30 A splution’ Aojoluaanng)%ofo JU@XAMPtlﬁlke ~in 9-m. of -water- was aﬂded
dr.opwi se to solation@f 4Dig0s IOl ditfpes 3%;5:?1‘: 1‘; ofova:::er was added dropwise to a

. 1, 3- di hydr 0-% gletiab aeelic miid okli Gmber @»&T’ el Qﬂ:ﬁgﬁ"‘] imISiml i | of

. gl aci ajs ace e:e% T re“’B‘P tuyg fhetyectt @randi 5° e!.rpbr com, ﬁonf&&u&cﬁuﬁ’as sti rred

whi | e mai n- tKeaieﬁbh&gm v%, EE, F&,‘ patizabigg gem@ratind They r |

conpl et i on -géllettiie washiel tviﬂomvat cold e : f %tml%gasal I ovved to

--gtand for o o imlbn i on m xture

was di | uted-wt \kﬁ%m TPF'%P%USOB;}I%MM;&MMCH pi %é;é% %/as col | ect ed,

washed0wi t h* wakedysienth col d et:hanol - and: dri ed.” The dried precipitate was

’ recrystal lised fronfedtibsddbr CQHYNY: Versg 48 b0hg elgl eaf letgg np
159--.. [err],. of .1.-nitroso-1,3- a'pduyldroﬂazﬁcgﬂgéfg 3‘379?2'3] a

:"'-phenyl spi ro[lsobenzofuran 1, 4r Jial ‘nej . o And yS| s: ' calculated
el e i o S e B o

.Of 03~ S’m ﬁ ;
¥

" EXAVPEE 2 Amwidurcl GhBLahpi¢ I)Lng7
%F’Bﬂt m’ﬁolmllbf gldﬁal acetic ac1thh¢p§0’ of

-* phenyl spir
.m of gl amﬁ‘te@f‘%ew

e 'sm?le 45 in 75
0 40 japd: 207Cs Th ) enadion nixedd wa 7.1, g of

~ zinc dust |add:6&alrﬁ7gof mmmg yCGrfor §fmimgtesen whi | st t he

o _50 tional ‘10 mintites; The heated: the procipitate ey orn addi-
reac eated mixture was filtered, the
hot IN hydrochloric acid and the combined filtrate ang Tam Y::dveva;h'agi v:lntg 0
was dried and the solvent removed,
-d1hydro-3-phenylsp1ro[xsobenzofuran-
thanol to givé the pure product, mp

. extracted with chloroform. The o
leavmg a_white crystalline sohdrgfm:mﬁ)u-ti?;l

- 1.4’-pi ldme 5. h
55 b 3_;)11;? Lw 1ch is recrysmllxsed from e

55
Analym | o
Calculated for Cl,Hz,,N,,O 77117c 7.199%H; |

| 9,969 N
T " Found: 77o4<;Zc 71332}1 96922



tion tenperature was naintai ned between 10 and [err] The reaction m xture
was stirred for 15 mnutes at anbient tenperature and then at [err] for 5
mnutes; an additional 4.7 g of zinc dust were introduced and the stirring
confTnued Tor an addi- 50 tional 10 m nutes. The heated m xture was

filtered, the precipitate was washed with 50 hot 1IN hydrochloric acid and
t he: con@j filtrate and washi ngs made pasic and extracted with '

chl or of The organic solution was dri ed and the soI vent. renoved, | eavi ng
a white talline solid, R
| ' -ami.no-1,8-dihydro-3- Dhenvl spirali dé&iﬂk S ~*, 4—piperh .na']"—vvm-ch B

is recryst al T sed: from-et hanol +0- gii-\Béi,AtNH’ oduxg 4+ ‘4of.;-:11.43-- [ er\:.]/ '
55 Anal ysis: Cal culoggi?jofmﬂl R b°f[‘::‘o.- 4 pi ;&e : 12, ed]_ ot
77. 04%C, 7. 13%,2mino , drops of glacial acetlc acxd B ere edd 548,311

"l “0f. .2.5:m] of a¢etone. FWC ops of g b T st
EXAVPLE 3 5 o thin e e G q:,tnﬂyoahd i e sgtm{gwg‘g a 2

~

m xture of *| .4 Gperafie dnder mmag;nhhsst BEngA %ashed: trith: 2N hydiochloric S
[|sobenzofuran 1m141_‘m_ 5"5‘% - . "The soleent@miranmivid; i | e aY ~——:~
o Bpon A '

2.5m of t il - helr-peerpleunziefbRe
he. st ur e mmﬁg?’w%h% Q‘:%:gt an‘iwent
Ry A

t hen the. mtur \X@ “wik stalline 361de They

tem 5 pglrdz;turg?himdmstam W%ﬁ%%é’f 1' Hﬁ’?‘ﬁ? and 8.

The reaction m xlisobeazefgs ted. . with250..n. ef:. chl oroform washed

wi th 2N hydrochl OI‘IMQd and 10% aqueous. sodi um hydrcg%tgi agi’ tlon and
1}

dried The solvent was rerQakasted foeM‘l?%‘é% pa)zgl%g °Nh upon {5
triturationswth an-: ether-petroleume 10: gave.a white '

crystalline solid. The solid.was r ecr ggAMPLE ged from - et hanol &%egl ve fine
10 white crystals, &pgliQsl. Qﬁliy]ito 3 obhenylspxr0[lsobenz°f“'a“ - 1,4 - piperidine

ath fbenz 1 peroxidé in 75-ml
| (i sopropyl ani no)ddp&:mldxduydwon : eﬁ“"fzf‘cgznder n:?;og:nfor two- hours
[|sobenzofuran I °f4b Nz é‘FhF. : was

ms sed : 20
78.220g: &9 13%4 k&l {mym]h

m

78.03%C;, 8.18%+;

3 - phenylsplro[lsobenzofuran -1, 4“" plperldlnel mere added |n portlons

to an ice bath cooPBYss H;.900f brmm%ﬁ, BOYBHI dB63%N 75 -nl,of
benzene. Tha niture, Was ome&gq%ro@brﬁmd rat- n&@ﬁ%Hm"t‘?‘ n for tVS\B

hours 20 and ‘'t he -sol vent was re‘-'f--' Lﬁ§ L,ng a .seni-crystalline

resi due which was r crf\é taII go Uk A4 E}thﬁnplegtl, ﬂnﬂy(& o
col ourl ess need!| gy, % {ﬁﬂﬁgﬁ’ GIEJE%?: ‘;oro- T
di hydr oi - 3- phenyl 30 -
Cal cul at ed $®@r [ ephe yl)SPWﬁSOW“G -, v, ‘Zﬁ-ga?]gn ‘A o ’

Found:  77.949C 9082%%-}”“’3 YIRS ofiopeP 25 EXANPLPES 5-7- By

foll owing the procedire descri bed aboVéBmlExarrpl e 4, 1.3-di hydro -(4 -

met hoxyphenyl! ) spi: r o[ i.sobenzof ur.an- 1, 4" - pi perl di ne] W - di. hydro - 6 -

met hoxy - 3 - phenyl spmﬂhalsobenmpfur an Laleulggen . ni pegidii g8t o

di hydro - 335 (4 -Exfiudosmilgo .G p ?Fr "Q%be)%zﬁgf@ngy 4. -

pi peridi ne] were e&ch CuRsN@d 16416921 _-30750@N@11ng3.36 - benzoyl oxy

conpounds t abul at eg e‘é‘eﬁ?ﬁ FT 3.47 Aﬂal y‘Bﬂ.SS Bi6pi pHL a$.85 -
35 o

Cal culated - Foun - fo W o N
uwe o N U _ ;' 355, BXAMY benzoﬁu-ﬁﬁ 3. 30
75.15 6.22403.34 6 A °f-.'2-115 .08 ml e _,ﬁsﬁﬁ&ﬁ&ﬂﬁoﬁa& sdcnmﬁs. 17 -
3.36 - 7 [er]i” -p;ide_s i ’m td gereflox. i ngmmﬁ wam' g& 3. ol
4.85 EXAVPLE 8 . clhancl was removed in sacuo fod the sesidue wes dhwied S LR 9000,
45 :ﬂf;ﬂﬁf,'f;ﬂ’ﬁ;?&&b&ﬁh ‘chlg rofoEm ‘the combined chloroform, extracts dried, and 45
the chloroform temoved, leaving wlgme o T&"mhv?fsowm o1 :
80| >
f:t::%eemﬁnn: t:eﬁ:?mmrystalsga‘:pam—lsrc. of 1'-hydroxy-1,3-dih5'df°- Phe“Y"P'm'
[nsobenzofuran 14’ -plperldlnel i . S .
50 AnalySls AR Gl
. NO, 76 84% 681%H,
e Calculated for -4::,._Hlmm(l T66%C 685%1-!
| | . EXAMPLE o
A. mixture of 199 g of 1/- benmyloxy.1,3qd|hydro-3-(4-methoxyphenyl)°f91;o{6so- .55. |

benzofuran-1,4’ idine cﬂExampleS)24mlof ethanol and 16 ml
3 aqueots; :ﬁdifﬁ ;l:lpen xlde]sgluuon was’ heutéd at reﬂux under nitrogen for 25 minutes,




40 a mxture of 2.1 g of 1' -

benzoyl oxy- 1, 3-di hydr o- 3- phenyl spi ro[ i sobenl zof ur an-

40 40 _ : 40
1,4' -piperidine] (cf exanple 4), 24 =5t 6t hanol and 16 nl- of a 10%
aqueous sodrunrhydroxrde sol ution was heated  at reflux under nitroge for
20 m nutes. Most of the ethanol was: rennved I n vacuo and the resi
diluted with 40 M of water and the pH adjusted to 6 by the dr

addi tion of 2N hydrochloric aci d The aqueous 45 sol ution o

extradted with chloroformt he bi8d rl J:hl oroform ' ~ and 45
: the—ehlordﬁmnﬂﬂ:ereﬂwmﬂiwaémvedn Iwawddutbdvmhémmlu@on trituration
_ WNE an et Fim ¢ pPH|ip cghgr?‘gj”“’rhe sol i dwas

recrystali é‘ J r@“ﬁ‘@ﬁ ’°£“‘;r be:?ﬁ%n .,Sf:é‘rar ar,nsmar% 184-[err] of.
.. 1" - hysdr OX Yethk: sprbdi-l? rless crystalline®\Suli (ghésohd '

50 Cal cuatte@ysfalilﬁed[ white @r s, mp 48%‘8 Efngf 76 63 %C

6. 859 4 032@%5 Y§‘°A r"nx%fén Bspirad F°"e“’° uran - 1,47 |

T benzoyl 3- di hydro 3-(4- rret hoxyphenyl )spr ro[iso- 55

benzof ur an- 1Aiaalyqinl perdr ne] .(.cf: mpl e 5) .24 ml of ethanol and 16 nl of a

+/10% 165 aqueous sodCalplawd cbeS?rnﬁlgNQé)l ut ;ﬁz%@s gﬁ%éged“ﬁ%ﬁefl ux uh@er

~/nitrogen for 25 m nutes. ,

‘1,548, 311 EXAMPLE 10 = . " Most of the ethanol
; was rermved |mmnamgc9f L3he &é&bmlom-@hﬁd&@mem-ﬁ?hﬂmsm[l@f wat er and the
of
- PH I adJ a ueous oqx%? Iltmongli sEtea - uﬁeﬁ:1 09% e agueous

sol ut | on ngrorpf orm-=-extracts
dri ed, andwdtdﬂ,EandahH ﬁnmﬂ;astm ﬂbemyveldmodefazu mdb&‘b equsaeki d whi ch upon

triturati oﬁtﬁlu aﬁm@ted Wlﬂl fé’P emrms Edsl ves a nearly
col oyl ess f: %‘%g sqiid om eg@anol to
give fi ne frg,iﬁt me 18 myof 11.3 - hydro -

3 - (4 - rrkytdmyplr;ﬂamdﬂw&pr-r mﬁvmzdfuphnylspnﬂ:sdbmpfqmam dahel 1. Anal ysis:

-
u

piperidin Cal cul ated for [err] 73.29% C; . 6. 80%+ 4. 509N
10 Found: ' ;@(VC 6.82%1 4.48%WN EXAMPLE 10 A nixture of 1.3 g of
~1' - bepzoyl oxy- 1, 3- dldﬁljtﬂitﬁ-ﬁr CeHRNOY- 3- piizsnyd;s BiSOH; S @50%N 25
benzof uran- 1, 4- pi peri di ne] (cf . Faudnp| S8%C;1834%Hof 444Hnol and 12 m  of
10% 15 ~aqueous . sodi um. hyg@“ﬁ?j | uti on was heated at reflux under
nitrogen for @0folliwins &8 proceitre ibe avagﬁz Eiahﬁla(m H@%eitﬁm‘bﬁﬁl in vacua, the

remg e wamixgird oﬁbﬂgvuftlhbﬁﬁbyhkyb‘a‘ tocd-(4-faor to 8 by

~addi Y on- olA4'ipes IE&F’FR‘P B)crl%l xtrac’%’ed with
chl or of or n{“f"ﬂ?ﬁﬁ %fo ,% o L}% (kchl or of orm
renoved t opigéridiep yel | ow crystal I | ne sofl V\:hl ch. upon . trr’turatl on with 20
an et her-petrol eum. et her m xture gave a pal e .yeltowcrystalline solid. The

e i sl

phenyl spiroli sobenzof uran - i peridi ne Anal yS| S:

Cal cul ated fo err / v 1 --,- 25 Found:

73.41 oC, g ﬁﬁ‘ %¥' obo! peidxiiid Nras ez gre descri bed
abovewi n ExenriBath ﬂﬂonethhe &m&atmfzb()ﬁfof&vaf& ¢ - el 40

- benzoyl oxs '.SP@eBahyﬂn@dmmﬂrmm phmdwm)osqst tedrpq smde'i\‘lmdllmaa 30 1, 4'
-pi peridin fddi = ;F g%% 12 ml of a 10%
30 aqueous ey 4l Gill Wb tpg,hgr ag,ha\?%,t st al s nmp

182- [48r 1], lieH fibi aeetdmﬂlea« ve ryhtalay/ip 46— 157°C.{ of L—B—dihydro-l’

f1 uor: ophenwwﬁﬁ'ﬂhe‘[yrsmm@?fmﬂ&hﬂ 'P'HF“Q!W] =1" 'ﬁ?‘ﬂﬁerl di ne] “Anal yS| s:

o Anal
B . Calculamd for ngHglNOQ Hgo 72 SZ%C 7 40%H 4 41 %
Found 72, OO%C, : 7 44%H -4, 39%N

‘50 By followmg the mamgulatwe prooedure outlmed above, 1,3-dlhydro- '-methyl- 50 -
' 6—tnﬂuoromeﬂ1yl-3-phenylspxro[wobenzofuran—l,4'- gendme] was ‘converted to 1,3-
dihydro - 1/ - methyl -6- mﬂuoromethyl enylspnollsobenzofuran 14'
pxpendme] =1 - oxlde. s _
: EXAMPLE 1 -
55 ‘A soluuon of 20 g of 85% 3-chloroperbenzoic acnd in 25 ml of chloroform was S5

added dropwise to a sumng solution, chilled to 0°C. under nitiogen, of 36 g of
- benzyl - 1,3 - dihydro - 3 - phenylspiro[isobenzofuran - 1,4’ - pzpendme] in1Sml.



35 Cal cul ated for [err] 72.229%C, 6.06%H;, 4.68%\;, 6. 35%

35 Found: 72.209%C, 6.09%4 4.72%\; 6.15% EXAMPLE 12 A solution of 2.8 ¢
of l.3=dihydra- 1'-nethyl-3-phenylspirolisohenzofuran-1,4'- piperidine], 50
m of acetic acid and 4 ml of 30% hydrogen peroxi de was heated on a 40
steam bath for one hour, diluted with 200 ml of water, concentrated tp a
total volunme 40 of 50 nl, again diluted with 200 m._ of water and

ted to an oil. The oil was then ‘di ssol.ved in chloroform the

sl ution vvashed consecutrvel vvrlth an aqueous sodr um

“bicarb - %ing
an oil i ch upoer &hIotdfdiﬁxaMt@ﬁotWa&&mﬁtd&e&sugiﬂy&)hmosﬁhd sﬁrredﬂoemehmds__was e
recrystal - 45 arnhq:nsecinpefarugmddeteé et ehioroforyr, -_ - Ead

C72.829C 7. 409%H !mm@w

]

mp 166--[err].
[i sobenzof u;an 1t

/mgrﬁmpkd stﬂﬂﬁ@phdz MW—HOKQ,W S’G’enzyl-l 3-

fol  owi ng the naﬁihm»&pwzlswpbe anolﬁrprpﬁ%m%wee 1, 3-di hydro-1' - rretH)LL..._\
50 6-trifluoronethyh, ’?} iphenyl spi ro[ i sobenzof uran-.1, 4' - pi peri di nel was.
converted to 1, 3- dih 3'roea1carated folﬁ'ELJHQNO‘ 6 %oss%ci USTSUEB By %N 3 -

phenyl spi r dpi sobenzof- uran 1 4 - pi Feyndli né?PGS% 1"684%3%i d&3%RXAVPLE 119 55
A solution of 2.0 gvﬁf ' erg_perbenzmc acid in 25 n of chl or of orm
was 55 added dr opwls@,n{pguna of érﬂgorg,gjautr on, chilled to [err] under
nitrogen, of 3.6 g .of. 1™ - benzy =1, 3 - drhydro =23 -

phenyl spiro[i sobenzof uran - Ay 4‘ p| perl ding] in’ 15R(r1 0‘8

1,548, 311 V’dhl or of or m After
|on was strrred for tggee ‘hours at- anmbi ent

total addition theresul i ng soI 3y

tenperature, diluted. wrp--d of chl oroformg Q ed wrth a saturated
aqueous sodi um bi car bonate SO ATtiye a,.‘nd the .chl orof. 1 T % in.vacuo;

| eaving a very pale yel | ow. 0l . < A Gl .was triturated. S ".t an-

et her-petrol eum et her mxtire: 5 to- grve a whites’ (Il)ystal I | ne soI i d

whi ch was: recryst Ilrs?dfromactonltrlle t%carbo tons O
hygr oscopi ‘qswhi te;:ll}‘;"fﬂ1 ..é% ﬁ; carbo i s,xb:él

di hydr o- 3- pheny| sphitreb; rmbe maﬂrfg fr6th ned |5 -chtbom ¥iofke in eaAnaI ysr s

Cal cul ated for [e:iky group, %m@stﬁgtﬁ:rg bRy ml%gczgggxy group,- R, repr%sents

. 0 1n, .
Found:  80. 65%&1 BT o, romioe, e AL S TP M 1S
-- 1. Conpaond sarlloR lafoins. OF - Wherei n pr esents amg

al kyl -group havi ng., 1’2r amoihpmmdéf d&rbmalafom @rasadhnnudsutclamﬂ!ﬁ, wherein Rbt i tufed
or substi t ut ed P - Byfieogematpre ¥ AcuS W“Hﬁ‘ddiac‘aﬁfm ah 3o
represents ? LAY G

on ;._ua gs I. . rom 1 tO 5
car bon atom§ |n em,ramax es@fswnydrohy@foﬁp( E unsubstrtut 5 opﬁ 3t ituted

benzoyl oxy group, [ esr B ompeusd of the a;ndm dpmﬂgbdllamnlpunedrmﬂmX. v@;crggpk havi ng
fromlto 3 carb _ ’IBP@ i e d J‘?‘:g?‘?_m o ?Prffﬂ
represents a hydrp : G Ak mgen -°E,-|aﬁe IO RSP g By
a.] Q

aLkoxy grou3® havin stemﬁhokp- 13- mi&bsberl,sa{mhﬂro 3- phqnylspxro[xsobenzofuran- .30
20 2. A conpound 15 for la'(zl, : ‘k}ﬁ d n cl r'% , Wherein
[err] representsf@, 40' 5 '?n #‘% t HOX '°§‘F ) g Lisp ﬁ"esents a
hydrogen or.a fluorrmq:«rf:f 3-hydiR i3] &msﬂfo%unenz&mm liﬂéfj of. the - .
general for3ula (1) 8at M—llﬁMr-%lmhom brphaiyhpm[i&bw&uran- .35

wherein X repres w LOU
25 4. A conpound 5%&6"‘1‘: I'qféaﬁ‘%’ﬁfté (sl I“}“’ﬂmsv o af 'ﬁeth"rxi"pg‘f"ﬁ}Psﬁﬁti wher ei n
R r €present fo an a1 k0. dlgr Bpl -haau mafor.cmphényrspam{l.swaﬁhm at,an'p;pexandaenzyr
- oexide. - : 40
group or a lgm 1],3 lDzhyd:; -1 - phenethyl -3 - phenylsp:ro[lsobenzofutan - 14 -
piperidine]. - 1’ - oxide. .
12. .1/ .- Hydroxy 1,3 - dzhydto 3 (4 - fluorophenyl):-:5 .~ methoxysplro -

[isobenzofuran ~; 1,4”. - plpeqll : .
45 lgl l]' Benzoyoxy ,3 dihydro 3 - phenylspxro[xsobenzoﬁxran - 14 -~ - 45
o Plpel'l ne . : bt S
' 14, 1°. 'Ammo - 13 dxhydro S 3 - phenylspnm[xsobenzof ran - s
.pxpeudme]
15. 1'-H dro -1 3-dxhydro-3-phenylsp1ro[1sobenzofuran-l 4’-p:petxdinej IR
50 y 16. dl' Benzyl 1, 3 drhydro phenylspxro[lsobenzofuran 1,4 pxpendme] - 50
- . - .OXi e, =7

JRE YA L fIsopropylammo) s 1 3 - dihydro - 3 *phenylsplro[xsobenzofuran -
14 - piperidine].



phenet hyl - gr oup, {—eFH-LepLeSﬁMydrogen atom or a nethoxy group, and
[err] represents drogen or a fluorine atomor a nethoxy group. -

. re[.gobgjyjﬁmﬂinuﬂuumr'”05? L3 aivarg - 3T L

1' - neth I% 6 - trlfluotorne’thy'l - 3 - phenylspiro[isobenzofuran - 1,4

- piperid \ j -81" - oxide. 7. 1’ Propyl am 948 d| hydr o- 3- phenyl spiro

[ i sobenzof n=t—=prpett+eirel—356- i ——efhyvlamno - 1,3 8

di hydro - 6- netho chlorgo:m talsapidxmj ite ol §oli1l:|ﬁflwas stid@d fbr three hours at
piperidine]. 9. 1 - : ::’r me so %j rﬂd of @lorofmt Iwe:h thB a—sauﬂated

met hoxyphenyl ) spiro-a w[ei'yS il @%;_ !

1,3-' dihydro 53 . somew Ii ite Gfys mmésgl al:rul‘turate an <thery T dem nux

1' - oxide. at hygroscopic white crystalline solid, mp 147—150°C of 1% benzyl-l 3- -
40 11. 1,3 - Di hydr §*39g3-phengispitofiiohenzofuranr1 4* lﬁFFé‘ﬁ?Flst‘éel sobenzof uran - ¢

1,4'" - piperidi ne] - lAnalysiexi de. 12. 1' - Hydroxy -1,3 -diydro - 3 -(4 -
fuorophenyl) -45 - net hoxysp@#ﬂulateglf@mm@.uran8083%k:,4678%ﬂ,pgr77§dnne] 45
13. 1' - Benzoyl oy - 1,3 - .dihydro - 3 - Esmediy| sBRE56Gis6Be%Be! A73%N- 1, 4' -10
45 piperidine]. 14. 1' waamwmocrami§—- dihydro - 3 - phenylspiro
[isobenzofura - 1,4 -1 Compound of 3hepgeperili foiniu] 15. 1

- Hydr oxy- 1, 3- di hydr o- 3- phenyl spiro [isobenzofuran-1,4'- plperldlne] 50
16. 1' - Benzyl - 1,3 - dihydro - TS - phenyl spiro [|sobﬂ%o,ff€ran - -

pi peridine] - 50 1' - oxide. 17 - (I'spropyl an no) - di hydro -3
- -phenyl spiro[i sobenzofuran - p| peri di rgg] 8

1, 548,311 # of ¢ oifn After total

addition the resulting solution iliged for three I ent

tenperature, diluted with 50 m of chroroform washed wiTh at Gr at ed

aqueous sodi um bi carbonate sol uti on@and the chloroformrengmed in vacuo,

| eavi ng a ver#npal ewy@&ﬁqw JentsE'Qlkﬁ'é(g;B% ,éh}m 130 eid Wlth an

et her-petrol e et hetituted ort subseituled phenalkyl ms@ E};gﬂ e
whi ch was recrystal fi er‘@ ’K la@nbdm llg\/ﬁ'oxﬂl o 55 mi;nmeea?l: 1>

hygroscopi c white cj lalggp" g@“‘g’l bemqu_ty MZBJ reﬂu;e&nts
di hydr o- 3- pheﬂ}ll splmahillgﬁmb,aﬂa 8ﬁuc enor Aifitiorps s

Cal cul ated fof" [ er r4lkoxy 88@88&@& Stibe atom or

Found: 80. 65%C; the 8eneral formula (I) as clhithell\itd\ EladF 1 Geiitkdid RS: - 20
1. Conpound of the gﬂﬁ%@ﬁn °§(°' a methoxy group and R, represents a hydrogen [»e?r] or
wherein R repfsesents @Mohwm@bmaggé‘ﬁmﬂar%hm%ﬁ ? Hﬂg qr an
unsub- 15 stit Srrensesenss 4 Eprony phepnal kyI group havi ng 7%0 9,
carbon atons,” X repg §°m §0 Lvm t edom ofiiim |, kfiéreifiiRn O
having from1 to 5 ph&reh@ngﬁﬁ SeaksNa ° o ?“zlirgroup or a
unsubst i t ut edyor S UBRresEntye b mouy m«ye gﬁ:ﬁldi-)a n{t@B T réupPl € et gP,aﬂqqyﬁT ogen

atom an al koxy grqyp Srbép\yl\c@g‘*?o& % nitrgso3- b&rlﬂdmdrat—cm-spheﬁmpﬁo[tisbbefnioﬁﬁ&no- 30
met hyl group, and [errs]lgenj ! & Amai, cpetr;n_m br om 1e3 fl uorine or
chlorine atom or arfu@Q- 14’ - pﬁﬂeﬁd]ﬂey o.ug,,dgaw N PO 13 - Phepyiseirabistbenzeo s .
20 2. A conpognd of tg aa#ﬂUme—%ﬁh)m;&puqhsaiemduéntlﬂJpW wherei n
[err] represents ajfy Jeh "-“ Mh&cwgh%npSanunf@:w[dqﬁbmﬂm a 35
hydrogen or a fl uori ne. Bl ARyiahing - 1Bt MroQl nd of the
general formula (I)[lset&m{umrmm'l -ng%uﬁ%mc ﬁ%ﬂ&%récﬁ?% oxyphenylspiro -

0. 1’ - Butyl - 1,3 - dihydro - 3 - phenylspiro[isobenzofuran - 1,4” - - piperidine] -

40 1. oxxde.
pxpenldlmel]’3. ‘I’P-Ihg:ﬁ; -1 - phenethYI -3- phenylsp:rohsobenzofuran - 14’ - 40
plpendme] - 3 - phenylspiro[isobenzofuran - 14’ - 45
Plper}:melll Amino - 1,3 - dihydro - 3 - phenylspiro[isobenzofuran - 1,4’ -
" m"’”‘ﬁ"rm“‘rmm“’] ,

17. -
14’ - pl;endmgopropylammo) - 1,3 - dihydro - 3 - phenylspiro[isobenzofuran -



25 wherein X represents a hydroxy group.
25 4. A conpound of the general forrmula (ii) as clained in claim1, wherein
R represents an alkyl group having from 1 to 4 carbon atons_a henzyl .

group or a phenethyl group, [err] represents-—a-hydrogen atom or a met hoxy
‘group, and [err] represents a hydrogen or a- fI uori ne atomor a netho

ngﬁel sg?ro[ i.sobenzgf ur5a;1 I-VEt gg)ql/ 4 1 ;)I Bleh m’w "'"n'" n”rtmbohy

methyl - 6 - trifludromethyl - 3 - phenylsplro [|so enzo-* fdran -
piperidithe] - 1' - oxide, 7. |'-Pr
[|s§))ldo$ nzof uran-1g 4’ - Hydmdyl-dj,me:lnhydﬁﬁ- 3.(4- memoxﬁ:hexﬁl)spxo[EbHeyﬂoﬁnrmno -1, 3 -

di h 0 - 6 lﬂ'ﬂeiptmlmy phen Isplro so enzofu 51,4 -

pi peri di nej "éim f?o J;Lyi}‘/’ - phegyls P"ﬁ@‘f’lﬁﬁ? 3 . (4 -

met hoxyphenyll’) sm" fpo fogobeazcﬁ.uga@ns %44numpa¢nm;nqns&ﬁilzofu&9 1 - sButyl -

1,3 - dih dr0,4 ri nyl.s |r0150benzofuran -.1,.4" - pi erldlne
1" o¥i dg o Blpe_S{Hall)al )}ldro I:-)-l -[ ‘methyl -~ 3 - phenylsplro[lsobenzofurfn P 1.4 I

4 o OK xide,
40 11. 1,3 - pﬁrg&oql ﬂ!mosof 3-3111%?@9 agﬂéplro[lsgbenzoﬂpﬁrml' ﬁiﬂérfdﬂh sobenzof ur an -
1,4' - 1pi peri di 2824’ - BehzoylozyoXi,3ledi 3L'@-m dimmynspuamsabmodn&aydro -103 - (4
- fI uorophenyJ4) plp&ldmelret hoxys |ro - [|sobenzofuran - 1,4 pi peri di ne].
_ eyl : ]\7lle£ Vd'r‘ - _phglylsplro[lsobenzo-

n
phenyl spi rO[IS%ﬁ’ o’sﬁ.ﬁ 134 mhydro45 Rup%a:%ha@i)spné{fsobeamfmﬁm no- 1,3 -
-d| hydras- 3 -l,4p-hﬁiilﬁiﬁﬂ”0 |sobenzofuran -

eridine]. 15. 15
- Hydr oxy- 1,.3- dr el hér?yl'slﬂwfe 1 ?s-olab,qqzleﬂramgfm@fum pllp‘]erl di nel. 50

'16 L' - Benf§ 2 Bmpoubd SULAR! f0wf bROFERER HRAN - 1.4 -
pi peridinel and %dwhﬁrem'XQ ogamml;mxg%no OH? xy grduppor  di hydro -3
- phenyaospi r of & swiermas clsized ml ﬂmofphgosﬁi Utorke 12, 14, 159md 17 to 20.

1, 548, 311 " '28. A physiologically tolerable acid addition salt of a.compoungd ek in anyHydr oxy - 1,3
=" di hydr o h;?l of Cm 103 any t:4m§v§hereén X a&ﬁlresents an xlmoE ﬁono— .o a%";,al61 l;mir‘x‘ol_g‘l )

pi peri di ne]. zap dr oxy - dro - 6 - t hoxy - 3 -

phenyl $35i ro[ i igr%% d{ri%sarfo%;mg{o%?o ff ghe genﬁg;;,l rg%rgéﬂ% 1' 25

Hydr oxy - I’)‘%‘}f)‘i11 uran -
51,4 - pi permﬁ ‘1, 3 - Dihydro - 1' - nmethyl - 3 -

phenyl spiro [|sobenzofuran - 1,4' - pwperldlne] - 1" - oxide. 22.
1'-Nitroso-1, 3-di hydr o- 3- phenyl spiro. %I sbbenzof uran-1, 4" - pi peridine]. 10
23. 1' - Benzoyloxy -.1,3 - di hydro - (4 - met hoxyphenyl )spiro

[i sobenzofuran - 10 1,4' - piperjA]. - 241" - Benzoyl oxy - 1,3 -

di hydro - 6 - methoxy - 3.- ph'é’n : sobenzo- furan Il'} 4' - R

pi peridine]. 25. 1' - Benzoyloxy - ¥ ."ﬂaydro - 132 (Q

f1 uor ophenyl ) spi’ ro[| 'sobenzofuran -"15 4 p| pen di. ne]

wheréin R, annghaweéxémgﬁmgs]gwenuﬁﬁa{EMl 1 3 =i hydro - 3 -
phenyl SJ ro [1 SBlenptds ikncla:m&l :6 clgmpgrwhdreiner}le n;trosamtzxagdens sodium?7. ABO acid

addi ti on sal mitxifi'a com ) ny-‘qne of..clains 1, 2 and 4,
wherein X re%ggemg" ) ffn?ﬁﬁrgﬁf“- AL ’eﬁ'i?ﬁ?gxy group, or
' onémmmﬁﬂjw&wfﬁﬁeo&aﬁudO 9, 12, 14,

'5¢
20 of a- epmp med I’
- as@ﬂs@@nt. A phy3| ol ogi cat | y tol erabl e aC| d additidn sal t

15 and 357 tomﬂllhs3 y e _
of a conpound, a3 %:fh I uction of f - . 11;:52,& fhidormla (o ei n X,

ptesents an qim¢
represents a éﬁﬂ( 'ar& ﬂﬁ getieral formula (I) wherein X.
o represents a mtroso group and lf desn'ed, conwertmg ‘the resultmg 'oompound mto an
40 - acid addition ‘salt- thereof. - 40
34. A process as claumed in clalm 33 wherem the reductmn 1s camed out usmg e
elemental zinc and .an acid. - :
3. A process as claimed in exther clann 33 or claun 34, wherem the reacnon is*
' carried out-at atémperature in the range-of from 0 to 110°C." _
45 36. A process as claimed in any. one of clalms 33 to 35 wherem aqueous aceuc 45
= . acid is used as a solvent. - :
37. A process for the preparauon of a compound of the gmeral formuld My
P . whetein X represents an amino group or aft acid addition' salt’ thereof and; if desired,
carbon atoms in each alkyl group, as claimed in claim 1, or an acid addition salt-
L " 50 - thereof, which comprises reductively alkylating a compound of the general formula (I) 50
wherein X represents an amino group or an acid addition salt thereof and, it desired,
the resulting mono- or di-alkylamino commpound is converted into a correspondmg ac1d
addition salt and vice versa.
: 38. A process as claimed in claim 37, wherein the alkylating agent is an aldehyde
55 - or a ketone, having from 1 to 5 carbon atoms, and sodium cyanoborohydride is used 55

%

as a reducing agent.



hydroxy group, or of a conpound as clainmed in any one of clains 3, 7 to 9,
12, 14, 15 and 17 to 20. 25 29. A process for the production of a

conpaund of the general formila (1) 25 wherein, X represents a

nitroso group, as clainmed in claim11, which conprises N-nitro- sating a
pi peridine of the general fornula. [err] wherein [err] and [err] have the

meani ngs. gi ven . 30. A process as cl ai rred in claim
29, wh AN’ thulmnmmsﬂlﬂuHHQWnt i s sodium + 30 * ) nitrite. 31.
A proc as cl ained 4 n"ither claim29 or claim30, wheren the reaction
is car MWut at a tenperature ci.n tEM88Hnge of from O to- [err]-32.10A
process as cl ai rred39m@ﬁymm€umea lﬁbﬁgldﬂaoﬁ&@mﬁ&d Weﬁintrss acetlc ,
35 . acid is usslesd mmlventsol vent. e NS
35 33, A process,_fdf- 4 Bec "ﬁm emeoffm f"h‘lt%‘b'géﬁéff"allsfor mul a
(1) wherein X r€PieSembdents QR P contpound ofth erm@orﬁqumﬂm@r an sacid .
addi ti-on salt trueﬁ@mﬁmm\mhruﬂhbmmmrdrmumwm@ WxyOgroupiT ROl chifel gener al

taylet (I givenein iclaiay 29 \

formula (1) V\her‘tﬁld! 1of the - genreraly
converting the rg mﬁﬁ%ﬁ‘ﬁ% % BEHP g which may b prsubstifpied PHRbs al ¢

thereof. o ~42. A process’ as claimed in claim-41, cartied outmthe presenceofmorgam 4y 34.
A process as claspmd in clairm 33, Wnerern the reductron si's-carried out -

usi ng el enent al HH%%”W“B dJaim, 2 & n. either claim
33 or claim 34, g%t - as ¥ °“° ° 3@[5"?"3“

Qtfjre in the
range of frsom 0 t as] nr;rr],oesa orthe prepa’rrauon &nﬁﬁtﬁd&ﬁ&heaﬁmﬁhéfbﬁﬁﬁ @p anyjsone

of claims 33 to: aqpeesents ach me!ﬂ%medmcwoamwdladdlw@dtas a
solvent. 37. A ﬁ% WO .

IAPER LR _ uly (D) whetei o ner g
formula (1), whgh g,n: ork 3 it ; 3@ A no grou @m‘é'l% ac?c@ddrtron

salt therem and, -i46:; Al@sicdse 45H‘t‘vhdrdih ﬁl&ﬁﬂ}ﬂnﬂ}sﬁ)‘ﬂ cage@ o, usig C| adoned
inclaim 1, or m‘l @@Omndleﬁnn%aﬂdermux thereof V\lmch corrprr ses
reductively al ky&ﬁﬁidﬂﬁmp@.m g8 2 .. o "1 oﬁgﬂal o G‘svvherer n X
represents an am no. group ér an ae |5n ﬁ ol Hn 1t desired,
the resul ting mono--or di-alkyl am ho conp_ound i's converted |nto a
correspondi ng acid addition salt and” Vi cﬁ versa 38. A process as clai rred I n
claim 37, wherein the alkylating agent [fs)an al dehyde or a ketone havi ng
from1l to 5 carbon atons, and sodiu borohydrr de is use " 55 as a
reduci ng agent. ) 10 & _ , 548, 311

10 39. A process as claimed in any o€~ a1 B 37 and 38, -wherein _
acetonitrile is used as a solvent. 40. A" IO_. ,cess as clained in any one .of
clainms 37 o 39, wherern t he: reactron 'S carrred out at a terrperature i n

the range fréﬂﬁ’j@ gd" e meanings given in ck roc r. the
preparation of atE rﬁ,c ,gecr%%ral ‘r'%rrru mﬁaﬁ ﬂf

represents an unsu&m pmtesdasodmmd _ _ i3in _|@s, 3.dors ai rred I n
claim1 which c8pEree 1r9nd, the; splyen -. ..-'1 ne: of the.genéral .formula g‘hl 1)
givenn in & ai ' <M=l aaivinin el e A ' . BENTZS : Bmgeaf whi
may be unsubstit tﬂqumoSsHh)rd&t : fo,ﬁ,unr(gq,em as -
clainmed in clai Mmedciar‘-‘m& '!!uwherena ' (on. sals thﬂ%rwhenever 10.
sol vent . % 3y : oI yent is.

benzene. hQE Qe V\,he?ser n
the reaction i Sptam-ed_lf Y o_m'O to
[err] 15 . AR f d of_-.-t he
general f.oggnul a . ?‘s‘°%l“‘1‘?9‘a’r6‘§yf phs B, as,,

clainmed in claim ﬂéalaﬂﬁﬂai&x&ﬂaﬁ-w b el 53, \hicktie mm}gr ses ¥
hydrol ysi ng a cuh bnof - the general . farmla-(l). wherein- o
55, A pharmaceuueal preparatio c!mmed in: claxm 54, whlch eonuuns at Ieast L
05% by weight of the active co Tl
45 “56.-A pharmaceutical | prepara on as clalmed m cla1m 55 whlch oontams from 4 45
: to 70 % by weight of the active compound. : -
7. A pharmaceuucal preparation as clanned in ;:laxm 53, smtable for pare,ntera!
admmlstratlon_ : _ : TR _




X represents a benzoyl oxy group and, if desired, converting the resulting
conmpound into a corresponding acid addition salt. 20 46. A

process as clainmed in claim45, wherei s i
20 sodi um hydr oxi de and et hanol under TEFT Ux

20 47. A process for the production of a conpound of the general Aornula
(11) as clai'med in claim1, which conpri ses eri ng;{ f the
general formula R [err] 25 .. . vvherel n [errmmm"mnﬂ,mﬂmt he@ngs
given in claiml. 548" Asprecess as cl ai ned
in cl a&bﬂ_ﬂbe&uhe_mmﬂéﬂpmuummgme_& an

or ganl c sol vers8. A4darmicepicllq@aarana # lcainie® eh - dlim Gl AklikihABntaitth 2 s N t he

g

oxi dr's ing a&é bywslglg.of;thgypy_ E’Ptybn Qi ¢ aC| d and t he sol vent is chloroform
30 k%gxwé‘ﬂ" ¥or which contaipefrom 85t he oxi di si ng
agent 55 hyl e ﬂ oh adaarca s 1fi8edSiR MBDS, vfich Ghidihi fdm B8CTI C acid. 51
A process ﬁdﬂ%tﬂ!evephtop&smvmmpcmﬁda conpound of the general formula (1)
or-4il) as claimed in claim * | e’ e ‘appropriate an acid addition
salt thereof, whenever car rg | antially as described in any one
of Exanples. | to 13 herein. Rthumberland House!. A corrpound of the general
formula Ni) or (I I) as- cl ail q5ri‘lie|1 lemm,l 35 where

appropri ate , '_yS| ol o d addl tion salt thereof,
whenever pr epa‘;f“megfwwgmpgggn;ggm@ MPrequ-ﬂgwqgi 199 ai ms 29 to 51

herein. 53. A pharnaceutlcaMMQmamam rlsés "a conpound as
claimed in any one of clains to 26, 28 and 52 |n adnlxture or conjunction
W th a pharma- 40 ceutically suitable carrier. _ _

40 54. A pharmaceutical preparatioon as clainmed in claim 53, suitable for
oral admnistration . 55. A pharnmaceutical prepartion as clained in
claim 54, which contains at |east 0.5% by weight of the active conpound.
45 - 56. A pharnaceutical preparation as clainmed in claim 55, which
contains from4 45 to 70% by weight of the active conpound. 57. A
pharmaceutical preparation as clained in claimb53, suitable..for

parenteral adm nistration. 11 :
1,548, 311 : 11 58. A pharnaceuti cal
preparation as clainmed in claim57, which contains at |east 0.1% by wei ght
of the active conpound. 59. A pharnaceutlcal preparation as clainmed in

cl ai m 58, -which contains from0.5 to 30% by wei ght of the active conpound.
5 o 60. A pharmaceutical preparation as clained in claimb53, which
contains fromO0.5 5 to 70% by wei ght of the active conpound. 11
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