0003084 Spl robenzofuranone corrpounds processes for their preparation and @
tieir use as edi ¢ines This invention relates to spiro conpounds having a
novel skeletal structure, which are @O03R84s nedicines and as
i nternedi ates for ‘the production of nedicjnes [ ntl at es

.to nethods $Hiroprngef@nens @H‘Bg‘g‘dﬁcﬂ/‘é‘ﬁessgbqukeé'oﬁ{ffgmr}'an antgﬁ‘ ug%onne?f'g‘/gget al .
(Chem stry and Industry, August 19, 1967, pages 1402 3) describe intheir 5
congaini cat i oanemwetnF'efdfe'a'l@éaeﬂ"IOcﬁqsll’@}f"dﬁ:h? cgmagﬂ’ﬁgsrﬁ "Wft yirg, which are of use as

'A %'

Di methyl sd!‘ e nov ;geaé“ ﬂt";f)t "V°é'§és8 ﬁ?'%'ei W&?}dst 0
f orm spi r0° @ﬁ%ﬁ, Qm 1@&@&%&&: $6,1961 \pages 120DL-B) Bdsbribe in their
exocycl gc cdﬁ. haea Ied Md8ctiohd ot ChtoRTHUG G dde with Bimetit/sgiphoxdbura Mbtiadides rtbe

wer e convaisé efl the lattiee rmemeSWEde fop rsptgoy RYbWtO'P@étfmfFeé'aYi’p@ﬁ straetered on
with Dlvsoxfgnt%h@ogrﬁx@%w ) %r%;r%wg WG%Y%?% eﬁF Q"%fﬂ?&&ﬁf?s“{}‘fe"t"ﬁe
formul a: 1 ng or a =
napht hajene r Z [)e tﬁﬁ[ uﬁs%%%ﬁ%ﬁ% gr subsﬁ“{‘éut ed by . at least
-one of [err] aI kyI nltro “hal ogen
substi tuted, hydroxyl_mhich-nay opt -
sul phamoyl 20 and to nethods of prg ese novel spiro corrpoundé" The
- optiong, substituents of Ring A (asgderreredNabove) are now described in
detai’l . Exanples of the [err]-alkyl group include, e.g. methyl, ethyl,
n-propyl; isow eirpalhg Anefwesteyts a bieszwnd ting/ d:ra naahthalbustryig, the dng bemgbmsgblsmuted or

‘n-pentyl, is by ﬂt'ﬁisk ne afne,.ea' a@rnozw@s'h By, getipnally Tiself be
* hal ogen rrgxd mﬁﬁéﬁg& g""x %g’lw g: biifyted a%ag‘l’ sulphemavh es of -
the ami #o “GF Grig op & GBSvb) Mh&ﬂaedcmhwé‘e@ntmmmno-
~or di- . al lmé@}rgm,n graﬁ'r)/ihélm#'\@g arﬁrmu B GropyICh-Baul B&butyiNsecABID terQf
: di al kyI ambmvl g Mp' iserperity, r&mxmandnrroﬂhvlmenﬂm-‘l e@lwlbdtvL gl t]bbalq)qeutrrw bbychlatlrﬂeyl
~groups of bro am of ‘f’) iPdiRe-ons. a sub am no eth o mono_orm_
" b1 o PagyguerP et e i, mzt,%h P s
di et hyl amapho ﬂn..cmrspﬁ:&w oA THi-BébsHuted B 2k n0z rba.w oRi¥l 86th04s06lg.,
may, for ewthyjamino, betiilmiok anaybpidmie, C dsd-propylangng?  tebulyleainhondiatedylamie, g. . -
acet yl am digthylaming. 4 diryy pramlmno 19€ [ethy vam-rma Tbe ap\dmm | @y fies) examiple, be

sul phon e f tgms '@ﬁ? by Phg 1
o 4 car b e Tﬁ'ﬂ%m 'a'%?;‘}iﬁﬁm S’é&ﬁﬂ?ﬁﬂmﬁ@% AL Wi,
the cycl oamenﬁayg:reowanoﬂe &L 6r BTREmMbé&red&/dloaMiNG Groaps Wiichom rcoyﬁalraanmp

groups whpgtolidiay. piperidiao, pipkraciny @r mbmholizwaiie piperagyy goup manyave aupstituedt atahe o
| pi per azisngitrogan ey 4-piesitiom. Jrﬁ(é'£ qmqi'm Wnggﬁ'gnh Wnat s»sm} erat -
the 35 n.g gﬁh E ik groun,tergoinplsyy an @ Ui 2 & e fifng 1

to 4 car bon vl

-df the HFHrBM grélip FhiBY Inky oftioR4he BY bubs@Uteli, tﬁérg ¥||ay B¢ MbRioh&d - g
‘benzyl) oruymwaku@n&ydlkyg&pmcw 6 Fie HINORY @’oﬂi;ﬂpréfeﬁallv laﬂ'ﬁalﬁé D66 b, atatile]

which may optionally itself be

am ng
' |tself be substituted, acy) and

pr opi oncpl methAgy. ebbathes:poiv tstmrdn obytoxyy iso toximseh-b terohalb* dod the

subst i t ut @y aRupem @ﬁ@ﬁf P’BR‘ |bv iy d'- srevps (e.g.
hy| n d T a

acyl oxy. %@E‘Bﬁ x, fe 40

met hoxy,  Ekanayes dhoup awmsar Sy, ;brS

or tertu—lmnrw:w) oraénio‘tldiw wddpoﬁoyugtaocqa may be further subst [ tut ed, for :

e @cy! groupsemay, ferl 'Ina'm treoargﬂkﬁmﬂ g(ftypgaf Zn@tﬁwyarm gtoms éﬂmypﬁm no,

exanpl e,

ont nv tycyl )

glhrerﬁ;ry:: 2H§/s]ﬂ é’sumﬂn I' lo?@ngg (% nb& a¥|murnz %%p ?&Xt, in V%"g Zb% mfg; a
% dtl in p!

group i& i ter ‘ys Blor 8) amy( tﬂg!p@mema thmbraidBsifalel2by 4h aﬁ"ﬁf’drhiﬁwlaémm .

(e.o. aceoeﬁlooad epsu@pmtmeyl(enpyquallm damoyw-ybroehyp,gr alkyiamino) Grobelt gr HY @N)P)ﬂ/' ayoup

| benzoyl ox s@" y, for, exa
- al kanoy! g ;p% ga‘fg pﬁ :}Fﬁ gégﬂi %ﬁﬂr@ '%b 8’ %‘g‘ef‘viv beprp(S"pﬂ“‘c'ﬁ‘?yl r H‘st?ﬂf‘ﬁ% or
| so- butggryc) or enzoyT‘ e subst uents of Ring A (up to 4 at a maxi mm)
may be present in various subst it ut gl e Jposif i ons on Ri ng A and may be the
~sane or different. Wien A is benze heyA R b9 is preferably 50 o
substituted at its 5- or 6-positi ol

by an ani no group which nay optiona

st|tuted (espeC|aIIy a nono-

y
or di-C,_ al kyl am no. group), or by an acyl group (especially a [err]

al kanoyl gr oupgereid RfgWis' £ deRdasRfhbelole. Of the present invention nmay be
produced, for |nstance by, decarboxyl ating a corrpound of the fornmul a: 55
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- to cause nono- or dialkyl at NS

wher ei v Ring Ais as defined hereinbefore. 2 0003084 This reaction is

normal Ly carried out in the presence of a catal yst which assists in the
decar yl ati on. Am)ng preferred cat aIQOOéQS# this purpose are net al
halides (e.9. sofliYd3en H:rqglly 2OALd TP e%gedl ql de Ot aSSI um o
bror do. - potsaten oY § pfefenad aa%tyrsr T I o 2 ﬂ% EP
salts (e.qg. sodilimalsrenmiay) sodiMDIdHidéN pobdislith theomid ta&ﬁiiﬁfchlamet&m% saI;ané‘d.

norhﬁl |y frdma eenarv ammo lemr ltar(elg tea'ﬁlaetamay!rriqnmm berride). t The[ readtipn aérhhawg
the react ol 3&"’ eflab'b fromierc !‘e Faﬁ'\hpw the reagtion nay be

des' r ed to qg Bl‘p esL |allteﬁ§éﬁve“ &ngt |3F§§‘ es e ectlve n t‘OB He'%g Péj:g;?:gl;:g

an inert ‘gasant Gmslovilifyidldis. Pigf troh % n%m tEL LditdBle bdlvelt. reventglmg lvent that

Si de r eact i ovih natrickeiferis ittt ithegreytition ybél'&rhrﬂoy’e&,a(:'tsh&mall\ﬁadﬁb&{tﬁﬁi J:sYto@ﬁfpfoVGdolOé&
in a sui t'abl’\?"'ga)lavé’ﬁ'!'"g \ngint é’"Q!iJH thag| thenteafethat temér‘atunaoﬁeg ndieethelr eulptiokide, t-N.l-

reaction rray’"B%th dajor hexam midleY ant us to e a sol vent 10
' having-a. bor;{,dwg#:g%l 5"0 °mp° W F'aémg' Wg“’f e L?&B’E‘F\f!‘
sul phoxi de, cbinpbundi(T@bliyg 5055@83141@” %armr ven faﬁ

Spi ro corfpounitecation, hatubertalnou; of asydatibn, Cdepertdhﬁsm \Mmarg oﬂitﬁdet‘éﬁ lifterRIed saHstatuents A

substi t uent §°E?ﬁ° WAGFE'aﬁheaﬁubﬂltl!?et( Poﬂu'sé‘ds bye)subgn@gtgm (sbcao brpwdaatd alsh by
wherein Ri n Jc%% p gﬁ"@fqg‘r;( to A mtra ‘i?g‘h‘? ?% (arp)éagg ced is

~hydrogen at QEﬁaQﬂc Act c don. L O & per se f?fh'“‘i"g" such as
ni tratioree hal oRemerd rtmﬂalw poaﬁub @ iePlace meﬁﬁrﬂdtuaﬂrsp&a hiﬂ& AldFRESmBburdlf With Sher
i nt ended subshﬂt'!t@eﬁﬂ) by réacty umlp A e. Wnsy' @icompduad SN pdibletnUBE s us)nuellit(sRisn(greA

9@& s)b’é" ? epduced balfer@xwgg;%ubpwm A gorapavnd flovirere

is (are) an
(1) wherein h dg’g}%’? JoA ﬁgt' u@ea metal
(1) ot e, bRLdeT s Gl il Ff%cezrga SR o S e
and, then, o dialkyletinC A compoesd {lj BavingUiBbnoa or Gallkglaiiino Cgrouis) Ghn @Rko rbead;édu@éu by20
Furt her, -it spliecgingac yhdl avhersin tbpsubstiudniie) islates @ nitra gnui(s) tosatalificrgdudtiaf with
conpound (I ): afyﬁt tyeh a3 platinyet priqecasiRargy isket ia des prosescacPfoih a?%?'“@eﬂon?ﬂ garbory!
conmpound l ) V\?‘ﬁrﬁew&vé REntRMOP bkddd&idh (89 tHeS cdnfHofinc r(r?rhgvu i %ono q?‘v%aé'}"é“]

graup('s) .- Casubittuprit@H &g Comdkample) beSifdutiddChy’ the! u%ﬁ b [Hekictior- SUHEHR
the substituent(s) is (are) an amno group(s) to reductive aI kyI at | on,

i.e., toreduction with a netal “kydride such as sodi uf
to catal yji ¢ reduction in the ESE cxeedojuoa, car bogl A5 conpound (e.g.
formalin, acetal dehyde e ne) e-r%q;—g mgrsEiroff wixth an al kyl “halide
R corrmmdxoél \- g%roho- or dial kyl am no
group(s) can al so be produce‘d‘_)py subj ecting ‘a conpound @) wherein the
substltuegt(s) is (are) a-nitroNgroup(@ductive atiat-al tic reduction with a-
catal yst such as platinum oxi de oNRarféenfieRElL>i n|the presence of thew)
above- nent.i oned car bonyl corrpound halide The aboye-nentioned production
~ of the conpound (1) -havi 5§3‘é§i‘fﬁano- or i : '

exanple, be illustrted by' the foIIovvr ng reactlon reduction

[err] (Iaﬂ _ (b .l c-t e-aI kyl - 40
~ation or alkyl- tion with aIkyI _ ' (I'b) halide -

reductive al kylation [err] 50 [wherein ring A a§c defined above, n is

1 or 2 and [err] represents nono- or di-al kyl am no as defined
 herei nbefBre. Eereowﬂeﬂpr as e%fmeftequmun@ 1(¢r)2 erbt&‘r rnwdsents mdm- bodaeg@n airgno as

_ manner canh be | hgg’ng b deﬁrc u ur i-fi :
convent i onareaarom%re Ge %‘sid'” o L}’di" ;%fb :‘\‘ Pzér s
chr Omat ogr agHiyatodheshor. A edag;.'.tgqott iy t:@:l]ir ﬂ $ cHhpe Q 'za °"6‘Lh°°u§$3

~ conpound i’l s @euncskhd acemlatisaits. Foh axamnte Whi ah hryﬁmacgecﬁat(ab dihlﬁcﬁ nto'ﬁo-&CH

exanpl e, tlo Eﬂ?ﬁ %2@5 fésﬁg B%W\erﬁabs“mmthe@pmmundamk  enisolatedbas an acid
CyCl Oam no)sdcl% bf ﬂ&e oxrga ﬁ

aCl isolated as an alkali metal salt {e.g. the sodium salt or potassium salt.

60 The spiro .compounds (I} according to this invention are compounds having a novel skeletal
structure, which exhibit gastric’ secretion inhibitive, antiinflammatory, analgesic ‘and other actions in
mammalian animals {e.g. man, rat, mouse, guinea pig), for instance, and are of value as anti-uicer, anti-

_inflammatory, analgesic and other drugs for the management of peptic ulcers, acute or chronic gastritis,
lumbago, arthritis and other diseases. in such medicinal applications, each compound (1) can be safely -

55 administered orally or parenterally either as it is or as formulated with pharmaceutically acceptable
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hydr obr om de, or an organl c acid salt -such as the citrate or oxalate), or

when the substituent isra hydroxyl grg ‘$he conpound. (1) can be isolate
as an alkali metal salt (e.g. the sgo(%ﬂpga*t or potassiumsalt. 60 T

SPi ro COMpRHALSr @hlenRCERBWHI 438 sb Ghtd RiiabieNabBaYsl ofnsAéuh GO HFLMIL) howBE,i dapsutes,
novel, skelnfdctibnsSind sadposiries\Nhilé thexrbdopintendatsdasage tteemdebn m sutxmtbthe icqratjtion,
ant Mnf | ammmyf admrieistyption, @tca tbp rormeloral desagmter the trfq‘ &gﬂ Qﬁ %‘é
man, rat d%%"“ I'*‘n‘e’élg 39 8 masascomprund ner kehody weig tBF' e given fom off; o |
Canti- ik §f'x. o SRR s Ul msr&%eane.mnmas rdbaritEt | ©
~ulcers, a%tfendegC@hfhaén&rogﬁsarruytdns gdsm@ogoud itidfgto.t i s and ot her di seases.
in such nedici nal appl i cations, each conmpound (I') can be safely 65
admini stered orally or parenter U either as it is or as f or mul ated vvrth
- phar rrad%utrcal ly acce abbdemd 084 car [ oot di l uents known per se
into suitable dosag sach_a.s_La.hJ.ets ers, capsul es; injections
and suppositories. W™ Q!he recommended dosSkge t on the subj ect, the
condition, the route of adm nistration, etc. theml -oral dosage for
. the tréatrrent of peptic ulcers or acute or chrom(‘,’ gastritis is 1 ng. to 20
nmg. as conpound (1) per kg body wei ghtperdose to be given fromonce 5

to 3 ti megHgbo)joy (cHLRg,Nsérar ting conmpoung (1%) which is enployed in t he _
practi ce ef—thts—rvent+pn can be pparkd Dy the foll owing synthesis route

or by amyllihvdbsis, lagtonizstion s there_ [err] 20 1) Hydrolysis,

1 act oni za®, (S'F'P@g?% ?ﬂ é!N?] (wher ei N>R n§ as defined hereinbefore) The
foll ow ng- phar macol ogl caI test and: tfhee foll owi ng reference and worki ng
exarrpl es ared ?£‘9 ré qlgt 3" éepengeugrg ork9| te%krjn leLre

shoul dmoj B, SRR AT fod ipthopspat ety
Phar mac ol @gdligvahtiohSi tany Way. ar macol ogi cal activity of the corrpounds
(1) of th|s |nvent|on was assayed by a gastric- juice-secretion- |nh|b|t|on
test w t hPhasbaeplogined Tegsul t s of vvhr ch are as follows. In accord&

BY Bigvper ' "°

met hod seles cr Mhregharmacolagicsly %‘Bg 'éhgh 64 °“"‘to"h‘§“r FAAYB
B ey

addrtroh salt (e.g, am neral acid salt such as the hydrochloride or O
r3

- gastric- J‘ﬂ“’%ﬁr Ao Wﬁh% el el 50i3‘§19|459§|¢e391|5rﬂ5r50f
Fi ve eachyfhiclRletseaRiGiOngs ex by MeSin eﬁ@,ibrmrggh%ngslo 130°g.) were used
for the cont Fioé eaﬁ:ﬁdf haly SpraguitDay€yurits (ea&aaéigm ‘rml-13@aus) ad/bdthetorft@b@df or

18 houps Meftest @rctuhe E@e*s@mmelmepeprm ofdmfhf@r t t el nking,
ani mal Wa‘satF%gg't ,ste e nﬂﬁ;agg :'ie 6%53 em:‘ﬁ ﬂé
then intr @%ﬁfﬁhg‘ EA \DerL cﬁ&@ rls @Bthe garseuramarars
dosage of wert coldeléd ardd§uBRctad &nﬁ llgﬁfg fbrh‘ﬂ) dnlngtiﬁ raamo tgre.), and mhalvelume pégastric:
sacrif r,pe;du:e Vhae ngasted Thesosulstarosiowofin tiretableelow. ani mal s were coI I ect ed and
subj ected t oThe prgdgivreee Jdpinistered peally @i R-typs ticeyin Jﬁ'?f}?,;' Plg@ of
gastric 4% 390 Pe/ e TSRS AR IS Nos™ayER wsaﬁ P He atvafﬂ YET

The conpounds were .adni ni stered oral |.yrdgeel CR-type m ce in groups of five

ani mal g, at" a dosage of 500 ng./kg: se—as—te-examine acute toxicity. No
‘mouse was dead during 7 daY&.d.ﬁbnadrxcaQ&.aumce $&fRlon 4 Rh8Ni bi tion of
Gastric-Juice Secretion in Rats Conpound )
- Dose , - Inhibition of (I. dmg/kg) . Secr tlon(% R
55 &y Comsund T g e e
[err] ™ 3 - Lamg %b . 57 60
[err] = R= : 50 S : 78 .
. 0 . . _ _
. 1
55 — - . .
5-Cl : . . B0 48
_ 5-NO, : . 850 . . 57
60 B-N(CH), - - s0 - 78
4-Br, 5-NH, __ o 50 53
5-NHSO,CH, R 50 68
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4-Br, 5-NH2 . ‘ 50 53
5-RHS02CH3 . ¢ ' 50 68 6
4 /0003084 Ref er ence Exanmple 1 2 brom) -butyrol actone were
ad®®d dropw se_  under ice-cooling to a mx?ure of 15 2 g. of nethyl

salicyl ate, f sodi um h dr oRéferencarftart®® 1ni . of NN-di net hyl f or mani de.

% b
Th | 'PaF‘P %ff 81’ ‘é°°F $t°z=sn 15319
The 1 esuld: iy ?Qif%'n o RS g'%éggi 4 hﬁﬂ{ §r.c

aci d anmd additisraeft cBIdteV%yHJ‘bcﬁHbyicuﬁ&ﬁte&ﬁ&ted #h Bthli a@@t teV\Pe
o dri ed andvaMndfem't #ruft wcenuden undeluddbe IpPssure. erhe'IFb@ddee\sasdtiesdwaa ili3esHl. \oed in

above procedure, -there were obtalned 8.0 g. of

a- [(2 car‘-lﬁ@'ﬁ?‘ﬁ'h@\qvw?dMn*%%utyroI actone as col ourl ess needl es melting at

- 113-[gpr] ( 5dt ne the Hot-Plate method; in all the exanples
her ei nafter,ang, E %E%I hgdgéés appl i ed to t he det er mi nation of nelting ..

30 . erRar ﬂ %‘1 aql@P"%FOM%ef adivm dydsaddatweonther adsiedid-umv ghdghe de

wer e t he@o@go odiyé I r?c éﬁ)ﬁthﬁ&ﬁﬁ‘g rechﬁteﬁgghzgl ti"'P_r"gﬂ teLa % oo -z
m nut es. w-EbetHé@Q Wit bthil ¥dekHte THE Bxt w fv and, gl %t ed -
hydr ochl. eaducedawesdyret he resul ting precipitate (salicyl I'C aci tered -
of f and the Fhﬁlrwalee@odmgn exqupmeradromhbhseamyx.deafpeaatteursﬁfer mhtehacms/vas =
washed witfy %%'fo Qé;ze sn,I,_I)ox s té O,BZ] sg: Péﬂ‘%ﬂ?ﬂ!’ét’“’ﬁ@b[kéﬁrs g FESBMO% B
resi dug yg@g (}Z F@ﬁg r v aflfer =
BB Ch Tt ey e FRCodam e 'e' exar?rg (34'13 was@?"'feﬁg :

poi nts). El ement aI anal ysis, for [err]" ~Calcd.. C, 59.46; H, 4.54
Found: C 59 21 H 4.51 ReferFerm:@cE;EmmildezZ Usi ng i 8.7 g of methyl =
5-chl g osaI| ‘;Jl?t er’é gealicyiste. khefregcedure offBefanesice Examptes! waspermtedtd 0 25
obt ai n 91% _ﬁ of y-i2-Farboxy4ie l?RCSPhQP-VBW oF-BYHERGIPIL RS Folris: Sredpameie sbs.
col ourless nee es melting at 1 59-[err] Elenmental analysis, for [err] 30
Cal ¢d. : ElGinerdl. shBiysis, Ifbr(.?,l—ﬁ@lps ,, 13.82 Found: - C, 51.22; H, 3.50; O,

13. 70 _Ref erence Exanpl e 3 To a soI ution of 16.6 g of nethyl

3-met Ny sal ifefat el % njg | for mani de were added 35 5.3 g of
sodi um hydr| g (509/0 1u en % i n°'s 85 trade mark). Then, under
i-ce-cooling, a solution of 18 2 g;egten[,@g;a}npty@nol -y-butyrolactone in 10 m
of di met hyl fTonselntiaief We.8 gatl the thylB-mpthyIsaticylaté B zmxﬁmf@m%ﬂfo’irtwrﬁlaedre@taddéaom
t enpefat & e! forodipm *Wémesﬁo?éfsvmenm orBaV¢|rﬁ5 tradeviaask)di | ut ed with a small

armunt O@ Tl?rﬁ HF g?q e?:l dgosl\?vﬁga e. tur W éﬂ%ﬁm r @Fﬁﬂﬁe'"t}ﬂe nglcd)'qs,f;/()

me@% %‘ﬁ{gﬁ@ |
the resndu:evaﬂnd sbioeur esulting nﬁs%]t'altljrae was st rred at 3 %éﬁég) Iéosr‘l"ee our.

The r®acti 080nmixbfua éO%aa:uawSesoMord ot saddiuni hddoxide wéas aedred dntthéatesidue and the
hydrochl H'E:"gé'i'ﬂ‘fa’e t"telil?l[ﬁ?eéptﬁ Paef@moew byt ragotiommixture whe magteadidioyvith 40
r

filtrati y ?"I’i F%’a‘F’Y were ‘E?F"EFtedT‘PYef"f’F‘P‘l"rta
was ext ﬁ&&ﬁglewgi%dﬁer%ﬁ%h jﬁic 3 p r j\jge 0 emtwj yég%ma ineg ver &

under 6 eHospituspee®sider & 300C rf@rmzvmu I‘Eteﬁﬁ) i was Qstall'zﬁ@ 6t Rthyiedze ne.Qve
45 phosfYothes apavat preeadiareathefs) 06erd @btaired ht2irgs of ag-{(@rcaibbiycdimbthylp@Bylloxyl-p- -
recrystéﬂ"FVﬁaé:éP“Fraén’P'e&"I'?ﬁ? negdiep Melting 2k dA8—1BY°G-he above procedure there were
~ obt ai neehfanti g,ta,@,s[{‘)l?ccgrgoxy 6- met hyl phenyl ) oxyl ] -y- butyrol act one as
" col ouwl ess needles nel t'nff &t 129-[err] Elenental analysis, for Cl2H 205

Gal cd. C.C8d.:01,C. &4,015. 2 sbaund: ~ C, 61.00; H, 5.12. Reference Exarrple 4
- : Found: c,,6-1.oo; H, 6.12 . o _ '

55 Reference Example 4
- Using 22 g of methyl 3.,5-dichlorosalicylate, the reaction procedure of Reference Example 3 was
repeated to vield 14 g of a—[(Z-carboxy 4 6-d|chlorophenyl)oxy]-y—butyrolactone as colourless crystals
- melting at 117—120°C. _

Elemental analysis, for C,,HsClL0,

Caled: C, 45.38; H, 2.77
Found: C, 4543; H, 2.66

6 : ' Reference Example 5 '
5 30 7 g of a-bromo-p-butyrolactone were added under cooling wuth ice to a mixture of 32 g of

5




55, « Using 22 g of met hyl 3, 5-di chl orosalicyl at e, the reaction procedure
of Reference Exarrpl e 3 was repeat ed to yield 14 g of
[err]-[(2-carboxy-4, 6-dichl oroph éf‘ y-butyrol act one as col ourl ess .“

crystal Myl i FAIBR Rlas@itR tiBérate dn@'50D il b ackandaaash :
45. 38; ﬁgﬁ' rsﬁr :E g& lifllzuti‘dﬁoagfﬁlé‘mrs HﬁﬁiﬁﬁﬁrgRﬂfs%’cﬁﬁ&mﬁKﬂngg onnﬁB 10%

30. 7 g afetrandicaodiurh 8ydrdxidaivias raddiea(m mneesmetpagtidedlvdmlmai Tbmhqtlngﬂwl{fhwﬁl%e to'
a mi{t ymade facidio thdfyd@chlonq)qm g p%ert ke 6ﬂ" fr
o

v
anhydf og‘aa oq"ﬁg P’ &m uéﬁ,é{%ﬂ Ive o The fes%f o
m xtureg 9&( ﬁW]Wtﬁer Hirfg wdtét ®eing Bontihi sIﬁﬂﬁﬁl@ﬂfoWﬁSsdﬂeﬁil | ed
of f and uﬂag%sfma rta tH‘e residlie Was lajete dwithl @atsn sndoakttadied with éthyl memsatelTbe Bgragt hi eve
hydr ol y sias wadHed \nmbamtermmmrxmmeenmsd teordmoecthel Vem The tesidyeorasireqrystalided d and
extr 28l éemwiﬂchacetaf?g a@e evwreestge %@% ‘ﬁéafbwf epzvigpphepyilogi eq .
over .an )&H &7 sRowlesy Resles B (1%T1%38d to renove the sol vent. The
resi due was d| ssol ved in dioxane (300 n)-benzene (200 nl), and the

resul ti g@memblisriansis iBsCyefouxed in the presence of p-tol uene-sul phonic acid.

(30 g¥, with the resulti n wat er being continuously distilled off. The

sel vent vva% ;tlE gg g aﬁrgét he residue was diluted with water and

extracted Y et Hi & The extract was washed with water; dried and

concentrated to renmove the sol-wemiencelb@mpes-due was recrystall | zed 10 from
et hylzeacet dthe follBying tempdode wareqeaticaddyy & brecedungaimilabtocthatatgscribed in Reference

a- [ (2- c&xdmpley5.4- benzyl oxyphenyl ) oxyl - y-butyrol actone as col ourl ess

needles, mp. 120-[err] Yield: 21.5 g El emental analysis, for [err] :

Calecd.: C, 65,85 . H 4.91 Found:3 C 86, H, 4.96 Reference Exanple

6- 12 280 The foll ow ng cﬁorrpb ere pr oduced by a procedure simlar

to that descr.ibed in Reference p}e 5 [err] 25 El erent al Anal ysi s Upper

rhnk: Calcd 35 Ref erence BN Mol ecul ar
Lower rank: Found.) Exanple R ] , [err] fornula
C 3 ~H®6 5- OCH, © 13 - Cl2H1206 57.14
4:80 57.08 4.75 40 7 129-132 [err]
57.14 A 30 [o7. 04 4778 8 Eféﬁ“&{mna|ys]s I55- 198 [err]
159.09 4.58 48.98 4.48 9 U s 1d0 198 [err]
55. 4G, . |Refefdncas (d Grﬂm)nd) m.p. Molecular- 01 Lgsver rank4 i'ﬁm%o 4,5
183- 187 | Exampler r] R66.17] (°C) 4. 4% nﬁfh c ' '
(deconp. )} - . So-Q— T o [C = 98-100 | -
lerr] - | 66565 | O o4 pd %S "7‘.3?8 1p o ergids | 124-126
[err —6-3-—62 e 5l 055 _ ' , _
63. 6 76.18[Rér%bnce PlEIPR §3CaHu0e | .14} 480
8 4-COCH, 156~-158 | C,MH,,0, | 59.09 4.58
_ N 58.98 | 4.8
€ 1 e 3-OH 189—198 C.iH,.0, 6546 | 4.23
_ (decomp.) © | s8.51 4.10
10 4,5- C ] 183-187 CysH1205 86.17° 444
50 : - {(decomp.) o 66.06 .4.22
. 1M | 4-0‘,l-_|u | 98100 | c“H"Q’ l. gggg ;gg .
12 5-CH(CH,), 124-126 C,HOs | 63.62 6.10
55 : ' . ' i 63.60 6.18

. ' ' Reference Example 13
60 51 g. of Methy) 4—acetylammo~5-ch|oro—2 hydroxybenzoate and 36.8 g. of anhydrous potasslum
" carbonate were suspended in 350 ml. of N,N-dimethylformamide. 55 g. of a-bromo-p-butyrolactone
were added to the suspension, and the resulting mixture was stirred at 60°C for 12 hours. The solvent
was evaporated off under reduced pressure. The residue was diluted with water and extracted with
ethyl acetate. The extract was washed with water, dried and concentrated to remove the solvent. The
65 resrdue was dissolved in chloroform .and subjected to column chromatography on silica gel, usmg
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60 . 51 g. of Met hyI 4-acetyl am no- 5-chl oro- 2- hydroxybenzoate and 36
gt of anhydrous potassium carbonate were Suspended in 350 m. of : :
d| net hyl f or mam de.. 55 g. of eDOOGrﬂﬂferr] ‘but yrol act one Were added to

hour s V%Q%rr%%s tt?gr'e(iiuethr| ?hg/prgcﬂrcI llzeg from me%ltano%fe%e atboLe proJ re tgeésl due

€ ost@h¥ s N-[(B@een rﬁiﬁ&-ﬁ@ faktone
K vvas di Iyuuoedpmﬁshm\wtles—amd"cextract ed vmt et hy aceta The extract was

ed Yisild B2 wat er dr| ed and concentrated to renoveée the solvent. The 65
reS| du of orm. and subjected.-.to col um chronat ography
on sili€ 3"’5‘@?““&? |n§r Euﬂug%‘ggom chloroform as the eluent. The product was
recrystal | ¢a@d f comimt hanalzq. By, 4y above procedure, there was obtained.
[err]-[5- efoabd: ardi 150:24: C | @r2s; 2_Nm;t1rsoxycar bonyl phenyl ) oxy]-[err]-butyrol act -
one ras pale yel L ow pri sms, m . 118- err Yi eId 32 g 5 El ement al _

l_ -anal ySI S iﬁl?l yl% ce lammo- = ‘%ﬁ%% t% e sam%urir]lgnner gé ""51 2_4;
H: 4. 2‘ﬁefe nce hPe prolduct %%é t to rbeghr phy on silica gel and o
4- acet Yéparteint mwfrwﬁme rmaaryeas&\ebemee%h e Ififst a.oaame reaHy/BeflizedSirdm) - :

Ref efse mathali:d e Q-Cacetﬂlbmmpﬂomnﬂtvdmmﬁxhqo&xt-mﬁlltm 3atidne a3 colvutesatplaggsaphy on

'siI-ica"gE{) 348Garated into two fractions. The crystal s obtained fromthe

first fPEl#dn vere recrystallized from 15 net hanol to give

- 6- acet ¥emdhaPsrfiysis fb,d,thycbgspl roi benzo[ b]-furan]-2', 3-dione as col ourl ess"
pl atgs, mp. 920-err]™Yidid 1.4.g. Elenental analysis, for [err] 20

Cal cd. Galcg9. 7¢, 594717 4H24.24N. N5 83 Found: C, 59.71; H 4.21; N 5. 28
From the Joudshd fr 88¢1onHt Actle Waddbtained =

[err] - [ (5568 tné BBind HralidiThdt® Uke BHeR ,L Bsp faxlz-mﬁggx P ne as a
pal e,wlbhem&tjé ne aﬂ sén yef%g %'3‘390 y?w.n éa% Mi ﬁ%kymt he '
SubseqectonrseapCwitt@ot Rirtber prritidagion. f Urt her purification. [err]
'[err]) 2. wgm) 2. 1@42% s, BICQQH F65 2ZH, EfeﬁHég]383f(31'5 S(QCPOCHrl 4@(5!—42 m4 98 (1
195 G hn‘?‘“@@ OFHED) ogé?'ﬁﬁaP’PE'a'ﬁ“i ing HY) 7.66/(15igs. @mpmati ring o i3 (. di ng H),
7 7370( A% garomaltlc ring H. 30 Reference Exanple 15 24.4 g of =~
[err]-[(2- Carboxy- 6- net hyl phenwbgnse exémpidtisr ol act one were added to 120 n
of fum ng 2aidt g Dba-ﬁﬂ+erbaky-&-ntemmbemﬂwby-hmrohmghEWet‘e laditied-tp 20 |mi of Fugniigeact i on
sol ut i Bifricasid 3 g ieoREratpre ot b'ehewmaer—“oéfhd' he rractinn eGQIUFWIt s redr"yeicalvetmer e :

i el e = lgctag b flyaias, wash ter : |
R R R R N

[err]- ?thcargoxy- - y 4 n|trop enyl -y butyro actone as .paleyellow .
pri sneklemepal a@am Gdempmﬁm Yield: 20.3 g. Elenental anal ysis, for [err] 40
Cal cd. :. : 4 N, 4.98 Found: C, 51.16;  H. 3. 93 N, 4.82
Ref e‘f"ence gf gy %’t :R/eaﬁgl salicylate were reacted wth.

a- br ono- y yro ac one in ? 'e Same manner as in 45.the corresponding step
-of Reference Exanple 13. The PRéferdade Bxample @er yst al | i zed from met hanol to
af ford 3. 3-04 axif Methy( @lMﬂ@meé hp pg?zﬂu tytol ber euéamtnmneerasm '

h
col offr lff %:Eemqgfz-met F@:rbonylpher‘z:‘;'?oxy]-p—bu rolactone sa;a ess nee Ies m ltmg r '

Elemental analysis, for C,,H,,0,
50 . '
Calcd.: C, 61.01; H, 5.12 -
‘Found: C, 60.98; H, 4.99

Reference Example 17 -
- A mixture of 1.3 g. of a-[(2-carboxyphenvl)oxy]l-y-butyrolactone 15 mil. of acetic anhvdnde and 3

mi of triethylamine was stirred in nitrogen gas streams at 140°C for 3.5 hours, at the end of which time
. the solvents were distilled off under reduced pressure. Column chromatography was carried out on the

residue using 32.5 g. of silica gel and carbon tetrachloride-acetone {10:1). The fraction corresponding
so 10 the contemplated compound was taken, concentrated under reduced pressure and recrystallized
from n-hexane-ethylacetate (3:1). By the above procedure there were obtained 633 mg. of 4’,5'-
dihydrospiro[benzo[b]-furan-2(3H), 3'(2'H) furanl-2' 3-dione as colourless needles melting at
111—-1 11.5°C, :

55




50 Calod.: C, 6101 H 5 12 B | @
. -Found: C. 60.98: H 4.99 55 : : - Referegce
Exanple 17 A m xture of+1.3"g. of - 0003084 6%’ o

[err]- [(Qe,ﬁ@igpex‘w;hefbqu o] | -y-butyr ol act one 15 n . | of acetlc anhydr| de .
“and 3 nl of Caled.et Iyl @4tde Hied9st i rred in nitrogen gas streans at 1 40C for
3.5 hours, Bqunghe ©erfif-tF WhikHW tinme the solvents were distilled of f under

redteegl pressure. Colum chro ied out on the residue
using 32.5 ghe Bowih é&lﬁﬂo%s r@tfeg} Q:hyrg 15‘5&%&1‘!9% aﬁ#&e@ﬂ’ﬁe& +Retarencd Ne

fracti orexgaple agpondi ng to the contenp ate conpound concentr at ed
under reduced pressure and recrystallized from n- hexane- et hyl acetate (3:1).
By th above procedure there were obtalned 633 ng. of 4',5" -
d|hydrosp|ro[benzo[b] furan-2(3H),, 3 % furan] 2", 3- dlone as col ourl ess
needl es-nelting .at 111-[err] 65 , 65
7 O-003 084 El enent al analys6 rﬂhnCach-" C, 64. 70' ‘H 3.95
Found:; =~ C. 64.74; H 3.70 5 0 Mt Ref erence
_ Exanpf%s 18-29 The foll ow ng conpound§ wer e produced by a procedure simlar
to that described in Reference Exanple 17. 10 [err] Elenental anal ysi s

Ref erence - Seper—arly. Cal cd. ) .
. Exanpl e ngl ' mip. ' | ecul aIemental a"?_%s'g rank: jFound No.
R % - & e f%'rrul q . (Epper ang@alcdd) 5-d
132.5-133 . [elNo s5TERN 5 loe Ty, 49| MRSy ’25 1&3"‘*"”,‘_{‘ Found 7. qH1
103-104  [frri— 66 “5"%&—9 _ 5 a—4- G
157-159  [prr]® 48, CFH . oo WS BubifN -_2?;28; 298 | j_
Al OCHPR : fnrr] . Ko 671i 4.55 .
169.67 4.9 23 [, "Mooy, 195719 [ FebuRps 2333% 482 |- 41.54
4.30 61. 62 422 2R 4. OCH 120-1 ! erﬁ'l
4.30 81.31 | 4294 op  SCL7CL [loAF]-159 | C.HLIM, 1] 4333 praar 63. 41
4.09 #3.57 | _4.02 2 4- OCOCH, 135- 137 [ erT 59.54 .
3.84 59.55 [ 32b8 4p 5-OCH,Ph  [2@38-139 | C,HGOH- | 69.67 | 4.8868} 170 | [err]
70.86 3.96 70.83 | 3.63 27 Terr 1274 1%57 | 48] 54.76
3.45 5.32 58200 | . 3.600H, 5|3006008 | C,H,0, 2§ 61.54 | 430 f 1]
“oil s [erf] '70.81] 6.99 | 6162 | 4.22
23 5-OCH, 120~-122 | CH,0; 61.54 1] 4.30 .
: _ _ 81.31 .| 4.24
2 5.COCH, | 132—134 | C,H,0s | 6341 | 4.09
< _ - . S | eas7 | 402
25 '4-OCOCH, 135—137 | C,H,0, 59.54 | 3.84
: ' _ 59.55.‘ 3.68
45 - 26 5.6-E 1 168-170 'C,,H,,,O‘ 70.86 | 3.96
. _ o 70.83 | 3.63
27 5-NO,, 7-CH, | 127-130 | C,H,ON 54.76 | 3.45 | 5.32
_ o - 8 "55.00 | 3.24 | 5.36
so | 28 ~ 5-CH : il - | CyH;0, 70.81 | 6.99
: | o ° M 6.99
29 5-CH(CH,), _ 71 | C.H.O, | 68.28 | 5.73
o .| 6839 567

4 (Ph represents phenyl). =

' Reference Example. 30
60 - A mixture of 23 g. of «-[(5-acetylamino-4-chloro-2- methoxycarbonylphenyl)oxy] p-butvrolactone
46 mi. of triethylamine and 230 ml. of acetic anhydride was heated at 120°C for 5 hours. The solvents
were evaporated off under reduced pressure, and the residue was poured into ice-water. The
precipitating crystals were collected by filtration, washed with water and dried, followed by
recrystallization from ethyl acetate to give 6-diacetylamino-5-chloro-4',5’-dihydrospiro[benzo[blfuran-
65 2(3H) 3'(2'H)-furan]2’,3-dione melting at 181—185°C. Yield: 6.8 g.
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- 71,14 - 6. 99 29 ferr] - 71 [err 68. 28 :

. 5.73 68 39 5. 67 55 (Ph repre‘ser—tts phenyl ). -Reference-ExarrpI e 30 60 \|
A mxture of 23'g. of - :

[ er [ (5-acetyl am no- 4-chl or o- 2- rreormgmlbonyl phenyl ) oxy] - y- but yr ol act one
46 . g% trrnr X,' arp § n%é? of acetic ‘anhydride was heated at
[err], for MROar TR oS omve vvere evaporated off under reduced pressure,:
and“~t'he r esi dearavas cpesnad HNB®gl CR-waker. The precipitating crystals ver e
col'l ected by Fold: r aCi 608.080a8hadoni Nhawat er and dried, foll owed by :
recryst@lli zatr on from et hyI acetate to |ve

T s SR R e Sy g,

El emrent al diﬁﬂﬁbsﬁﬁdzlﬁenzzf)[ﬁ]furirﬁzw}l) @&i’ﬂﬁfuran] 2Q-dr5r?‘a raéhmg 4°C.Mnd 4 oF@-U”d
C, 53.(8; diatdtyl@nid®4',5' MihydrodirofbeRelbifureme SHEX X H)efudil- 239 -djoneofnelftiog ra}[’(78°c

5- Acet yl aH’F'i?chE’"P?ét hoxycar bonyl phenyl ) oxyl -y-butyrol act one were reacted in
.the sane r frence Exanple 30, whereby 1. 8 g of

6- acet yl aﬁ'wgﬁg&% ang@ﬁs é&hrbyﬂRb%l ro[ benzo[ b] furan-2(3H), . .

3' (2" Hyrsf ur artiaicd: , 3€dbane; nel 8829 Nt 4820-[err]. and 2.7 g. of 6 10

di acet yl am ndound: 5 CABa¢8r od.pft r23f bélnzki{4b] f uran 2(3H),

3'(2'H)-furan]-2', 3-dione nelti ngal ere m ez\ obt ai ned. El enént aI

anal ysis, for %”J‘ thox$e@loGhioh o rol Ayerd treatda & ﬁzné:fé’r‘dﬁél
C. 59. 49, ExaHpIe41725nd th roé?.lcé’ x‘%gﬁf E‘tjel?lnfe@f roa : % xﬁetres?) the aabove procedure
Terr]-[ ( 2thetet vex yobtained ntylq&bnthrbs))toodye]nzg{blnmtryz(GHmna-neumﬁrzestdtoeata'sdcm:rless

Ref erence"?d'eﬁx&Rpﬂe‘—iV' T87¢- Yigld: B3Qegct was recrystallized from et hyI

acet at e- n- hexane. By the above prz Eﬁce (&, pre,’swas obtained -
) dbhyerSFa'sBQ{lMMdyJ‘éfw ?Cl:% p? I?n ]fljrhﬂ' B3Hy, 2/(2'n-Airdh2’ 8ione in

col our | ess miLaR dbrsntrat@dsulpiidclacidowds] addeded ©ixtudedst OES. mIRGHnafi€ aie(dEx ) laad 83625
- To a sol utnl thootent‘rawd)sdl urloécldatiroﬁwlseiurlrd;dlr:asqnlmg)[al’mehzmﬁ rfgumanre’&(asm)r;ed for '
2 (2 H- e il c@vtzré it :sreded "
a mxt. %e E_ji:olohtss 62 gst‘da dr o-gm &gglb I-f?E)(Z’H)-fur n-.
concent r aprexd d.s Wi se under 1 ce-cool resu

m xture was stirred for 2 hours The reaction mxture vvas poured into

i ce- wat erE'an@tt'wealm«%&r&,#hN@d crystals were collected by filtration,
washed g th ypater, 5 aqg 58 ry'@tg ﬁlzed fromethyl acetate. By the '
above proced%@-‘dt heée5£ § | .nggs col ourt ess needl es of -

4' 5" -di hydro-5 n|trosp|ro[benzo[b]furan 2(3H), 3" (2' H) - furan] 2',3-dione. "

m p 199 [err] EI enent al . anal ysr sReférerlce Ezamgle 38 - Cal cd. C 53 02;. . H

def 4'.§'-dimygroggjro [bepgol U -2(3 342 d -
prolbifuggn-2(3HY ;géfg”?ﬁ |and 34

2.83
A mt g °SH'° a@m gr;zmr ry szr%wg b e
A s o e iy i

room t enped-edoliigefon BCminlitds: IThe Powlidy blecip ﬁ)d’teslw5'e hiRered off, A& filt@BCIAsOddNEBnIrhidd €
was pour eullderrredmcemeam'eend thejesideeipasrecrstdlized frors bthhiml-wetee Bg dpabaveptbcedine
cryst afs WF' P@§@FW%&“'E‘L¥%§1¢% iralrenzalglierens3(3hhdiialfurol-23 3rdfione agas -
added and sﬁt"ﬁ?dtﬁsemtk’/a % s?ce cooling for 5 minutes. The
powdery [Higtdnid badai, weceHid Nsered of f, “the filtrate was concentrated under
reduced pressure and the residue was recrystal i zed from et hanol -water. By
the ab®e prediediur & 4B4 hdt S-30s bit-2h ned

5-sul pham)yIF"df'"d SCCﬂQﬂ?dr&pﬁ'r%[%n“zﬂ b] f ur an- 2(3H) 3 (2 H) furan] 2' ,-3-di

one as _ . Example 1
_ A mixture of 1.76 g. of 4’,5'-dihydrospiro[benzo[blfuran-2(3H),3' (2’ H)-furan] 2’ 3- dlone 552 mg..
55 of sodium chloride and 9 ml. of dlmethylsulphoxlde was stirred in nitrogen gas streams at 1565°C for 2
hours. The reaction mixture was poured into ice-water (ca 150 ml.) and the precipitate was recovered
by filtration, washed with water and recrystallized from ethanol-water (3:2). By the above procedure:
there were obtained 1.21 g. of splro[benzo[b]-furank-2(3H) 1’-cyclopropane] 3-one as colourless

needles meltmg at 89—90.5C.
Elemental analysrs for C oHs0,
Calcd.: c, 7499; H, 5.03

-Found: C, 74.71; H, 4.96
" 65 .




coJ our sess needl es, mp. 202-2150C. Yield: 2.8 g. Elenental analysis, for
[err] 50 Calcd.: "C, 46.64; .H 3.20; N, 4.95 Found:- C, 46.39; H,
3.14; N, 4.87 Exanple 1 A i xt uae -'J‘.’?S g. of _ -

4", 5' -di hydr ospi ro[ benzo{ b] f ur an® oo (2' H-furan]-2', 3-di one, 552 r‘}‘ :
55 of sodium chloride and 9 nl. @kanshiiggei-hygsul phoxi de was stirred in.

ni t rogen gk fellowingreempcunds &80 Grddoced by la@rdcedurd §iildr@aithat d¥acriBed InltxEmpag. pour ed
ints“ice-water (ca 1 50 ni.) and the precipitate was recovered by

filtration, washed with water and recyystallized from.ethanol-water (3:2).
8y .the above procedure there wer .21 g. of : ’ -

- spiro[ henzo[ b] - f urank- 2( 3H) 13 -3-one.as col ourl ess needl es
nmelting at 89-90.5C. 60 El enesn _ shs.,s,for [err] Calcd.: c, 74.99:

H, 5,€3 Found: C, 74.71; 'H 4.96°65 9 ~ 0003084 Exanples 2-15 The

foll owi ng conpounds were produced by a procedure simlar to that described

in Exanplle 1. 5 [krr] to Eldmental Arfal ySTS BYehentaliBnalysis - Upper
rank: Caljcd. 15- Exanpl ¢ 1ei COMfREHRE 040t ——Mallecul ar -
_ Mel = ' : -
Loweyj,; r arfkexamplend] NGompound Po tg Moleculat €] r]lﬂgfv?r'é?,'ﬁ: C':a;ﬁg&, mulja C
H N 2 No. 58C (*C)120-{12formuta | ef r |C H61.7IN  3.63 61.68
3.50 20 R S e T e B % sET -75.84
5.79 75.16 - 5.80 4 - - 5-C i 1f6-t1@.68 Bsor]l ~ 52.43 2.84
7-d,, 3 7C T26-720 g o0 {7588 ] ot PR
et 107-1h0 " Farr] 0T sq B0 4) 72504 34054 85 |3.50
6.68 6 et t—e——add—216—— florrl 26-47 5130 76153 5.18
30 YT F8err] B8 gsCofClO. [ (BB 288 d9 45| 5 30 69. 35
5.30 8 {Q.L!] Q699 [err] 49 46 5.30169. 31 _
5.1%35 5 9 SNO I dPEyi10 [ CaihiyO403 gg-;ergigg 6.8 1128 4.99
71. 07 82 10 lerryl 6871 erit] >0 468% 4.62 65. 89
4.52 40 | & a1 S-OCHPh [ b A14-116 D@ [;Efgsl 530 1° 5p.20 3.79
'5.86 (sufflimatiod) 50.19¢  3.71 39 17 Tprr]
160%162 | [efr] 6-OCH, 6%27- [4.H.0, 6| 304p¢rEH0 _
60.17 4.14 d.48 13 [err] b. p.89$33 530 drr] 77. 20
6.98 8 5-OCH, ~ 86-88 CrH1e0, 69.46 | 5.30 ‘
_ : ' | 69.31| 513
- 3 9 5:COCH, 100—108 | C_H,,0, 71.28 | 4.99
_ | | o7 | 42
10 4-0COCH, | 68-71 CiaH,:0, 66.05 | 4.62
: | | | 85.89 | 4.52
o T 5-SONH, . | 228-239 [ C,H,ONS | 50.20 [ 3.79 | 5.86
. : _ {sublimation) 50.19 | 3.71 8.79
12 5-NO, 160—162 | .C,,H,ON | 60.27 | 4.14 39
7-CH, it 6017 | 414 | 848
e 13 ~ 5-CH(CH,), b.p. 113 | C,H,0, . | 77.20 | 6.98
_ - | ©4mmHg) 77.43 |- 7.1
4 | 6NHAc | 171-178 | C.H.ON | 6635 | 5.10 | 6.4
" _ - _ o 66.30 | 5.00 | 6.20
15 5Cl, 185—188 | C,H,ONCI | 57.27 | 4.01 | 5.57
: YT | 5703 | 386 | 5.46
| (Ph represents phenyl and Ac represents acetyl) .
55 ' ' '

_ - Example 16 - 3
4',5'-Dihydrospiro[naphthol2,3-blfuran-2(3H),3’(2’H)-furan]-2’,3-dione (1.2 g.) was reacted in
the same manner as in Example 1 and the reaction product was recrystallized from methanol. By the
-above procedure there was obtained spiro[naphtho[2,3-b]furan-2(3H),1’-cyclopropane]-3-one as
60 colourless needles, m.p. 127—129°C. Yield: 0.75°'g. - ' o

Elemental analysis, for C, Hi0,

Calcd: C, 79.98; H, 4.79
65 Found: C, 79.89; H, 4.65




0. 4rmHg) . 77.43  7.11 14 [err] .~ 171-178 @
errf - 66.35 - 5.10 '6.45 66.30. 5.00 6.20 50 15 [err] -
- 188 [err] 57.27 4. 01 0003084.03 3.86 5. 46 (Ph represents

enyl and Ac represents acet ) 55 Exa Ie 16 '

4'5' - D|hyd tho fuﬁ e fur ne(12
+9.) WaSthJ Efﬁ Wpn-ait v aproduct M
vvas r£ Gl patd. J,‘;.,,gﬁ: rom h § P e above procedure Th re vvas o tai ned

i SPPT o nefithic ‘[2769(bpfuran 2(3 1'-cy cI opr opane] - 3-one as 60 col ourl ess
¢ needl es, niNMR (GDGL)[5e BB (3N teClly), 126768 leﬂé)gt;%’ ﬁg@m'yam%a"e 6r63[(éH-rt}

Cal cd. nucl@r Cig). @@2 (THy &uq@ré-g, 7.40 (1H: mlear H

000308

5- He9 fbf‘*?&m%pg |' h';Z/dfr"Bgﬁr #0t benzo[ b] f ur an- 2(3H), 3" (2' H-furan] -2, 3-di one
was decar batad.:at @l 7865t hél, 8% nmanner as in Exanple 1 to yield :
5- hexyl spifiaspdsen£ol781Fur Hn BBE3H) , 1 -cycI opropane] - 3-one as 5 a pale’
yellowish oil. [err]: 1 700(CO. rre] 0.87 (3H, t, CH3), 1.36 (8H, b,
[err !5, 1.58a G4 m[b&lY&ll:»]RPJnoﬂ@mel)—cy av(e?]'—'i—orte wdbhds8i3dd, 0 mil oP2cefidH  d,
nucl eartantylride/ akd) af 804—70°C, BLECH. @R Eoppdr mt 1é Qrefe laddeds Thaveglitg solmion Wab dritredrent al

anal y s iogerfight. Trerredctidberizuire waSGourwrnﬁﬁs:e-wbter &d2itrdetndivdth ethylAcetd®, Bigextrdet 8. 36
was washed with water, dried and dnstrlled to remove the 5 ppmr@ Thg residgg wys freqtronated by

Spi r &g ( rll ’ 48 - . 0 30 m-
o RS A S T s oishoingll ]
The resul ting soI ution was stirred overnight. The reaction m xture was

pour ed Elemental amlvsiatfor CahMOext racted with et hyI' acetate. The extract was -
washedl wit te ed apg,di ed to renove the solvent. The residue
was fract |£'°§%aed%bsg%§ cg’l 9914 ﬁ‘r %r&%t ography on silica gel into two
fractions The | rst Tractl on was recrystall'ized from et hyl
acet at ¢2)n-Thex asaento fractidnd wadi tecqysipllited| Ifonz Opib}!f Uscatate-hexane to yield 7-
2( 3Hyq Initmwelbemotbbanqmﬂ%ﬂ é’n@c'aeroemb%mnewopm'memp frieltigo at 13167134°C0C.
El emen n f rr] 25 Cal cd. C, 58.54; H 3.44; N, 6.83
Found: Eﬁem(eth @g&@g? for ‘°§’h§ N. 6.68 (2) 'The second fraction was
recryst al |gatd - tr_@m54 eHhglas; aneteg®e- hexane to yield 7- 30
nitreaspir dobehzolCbhpBdranH2E3H) , !hl BBpC| opr opanel - 3-one as coI ourl ess need‘I es
rreltr ng at 131- 134C El enent al agig_ﬁ for [err] Calcd. C. 58.54;

a

e R

smal k, piitire oas pbme hhlt’ﬁ iag-watetr bhd tha Qiretipitaiad iysthis Predd/¢cliedddybyCiinpation, vmhedSOC to
[err] wAﬁtreate-s tand rre taﬂlaed J®mriethatals By tthe abe‘aacproewutbo thwe(tvus eobpgiredpHu

ed
into i loenzg “’?Pré‘%? ‘fV P'P'&'P"é'ﬂl‘ PResgsolou E)!p"rcr Y'F'F’at i on,
Btk VGl L T S ML Wity re

ther g wRs smgg-g%'l n rification, and then recrystallized from methanol to afford 5,7-
. drmtrosprro[benzo[b]furan-z(3H) 1'-cyclopropane]-3-one as pale ' yellow needles melting at
158-—161 °C.. ' :

. Elemental analysis; for C,,Hg0.N,

- :
- Calcd.: C. 4801; H, 232; N, 11.20
~ Found: C, 48.03; H, 2.33; N, 11.01 -
. | ' Example 20 :
55 " 54 g of 6-Methoxysp|ro[benzo[b]furan-Z(SH) 1’-cyclopropane]-3-one were dissolved in a

-mixture -of 25 ml. acetic anhydride and 7 ml. of glacial acetic acid. While keeping the reaction
temperature at 10—15°C, 3 ml. of fuming nitric acid (d = 1.52) were added dropwise to the mixture.
After stirring for 30 minutes, the reaction mixture was poured into ice-water. The resulting precipitates
were collected by filtration, washed with water and recrystallized from ethanol. By the above procedure,

so there was obtained 6-methoxy-5-mtrosprro[benzo[b]furan-2(3H) 1’cyclopropane}-3-one as pale yellow
prisms melting at 160—163°C. Y|e|d 45 g..

Elemental analysis, for C,,Hy NO

Caled: C, 56.17; H, 3.86; N, 596

&8 Found: C. 56.44: .H. 3.76: N, 5.80
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prisms, mp. 107-[err] Yield: 7.3.g. This product was in good agreenent.
with the crystals obtained in Exa ghe nother liquor resulting fro

the recrystallization was subject ggb?éﬁcgglaurm chr omat ogr aphy 45 on rb)'
silica-gel for  purifi cat [ on and tlgesinple 2€rystallized from nethanol to
afford 5 7- 189 miat pidisMe lﬂiyraafﬂl&()SHyvclommba'vifétoowvs aidé¢d'©-2cmle0f as

pal & yelpuowg édFlé gr ?% rac ﬁet& GE e] xtra sol Véqsr]
50 Cal aquecﬁs f sodium bic onatirqan ith ed sall es Ilo
11 01 Exaduet shhyd} omﬁ&odlum suiphate. Crystils dbtaiviRl Q&%E&-hﬂ'r@t rélfeaﬂst

' - cycl oproghmrel.- Byonke wehoge dposalukecdthiers avere xblutaaeed)fZQSmgt ofa(nem«etooxy-s 7-
anhydr i ded'@tﬁespvolgtnzolblfurgt-&@t'bl -cyelenroraneglc3-ene \\ | ealkeeﬂtong plates r amaitingonat

-t enper g 1 5C . of fumng nitric acid (d = 1.52) were added
dr opwi se E1éindrf? aRAipsistifR c, MoK stirring for 30 mnutes, the reaction
m.xture was poured into ice-water. The resulting precipitates were '
col | ected bycélcdt r & |47n15 wett h28B:wi N.n1aR@ er and recryst all'ized from et hanol .
By the abovefidcedurts: 8650 H.Hef% Mhs9-8dt ai ned

nitrospirol benzo[ bi furan-2(3H), 1 '-cyclopropanel-3-one as col ourless _ @

6- met. hdﬁy S5-nitrospiro[benzo[ b] furang é‘& ‘cyel opropane) 3-one as- pal e
yell ow pri sma dorkibd BQS%hrolﬁQ{blaﬁi%@]fuPéh cy'?_bltﬁropﬂe‘]lﬁ%ﬂ& 7.2 3f)ah YeWakiol WAY
[err] Calstitcted in ti8 prés@nde iif platrhunﬁdl&(ide anbllin HE/d ri-gad ntieams. Ater e .hddrogentdbsalptitt ;

5. 80 hadgemedghe Fatalyss was Jiltered) off jgpd a gall amount of HCl-diethyl ether was added to the

N.

a han noceslu
% Mst)h&f&;fg II'IOSDI% éenzo!ﬁ‘pulan (?Hf}l 23: [%ﬁe;'nql] gy(gag@r%ﬁmge g%‘gll ﬁ? rﬁgn n%\ﬁ eg me 6\9
m nut es, the reactlon solution was poured into ice-water, and then
ext r act ecElemental endiysis, fac €4 H{,0,N-Ale  extract sol ution was. vvashed wth an 5 |
aqueou§5sol u |on of . sodi um i C nat and then with a saturated saline
sol ution, é red @fscgﬁy ﬁgéo% %{a §?prous sodi um sul phate. . Crystal s _
obt ai ned by evaporatl ng the solvent were recrystallized from nmet hanol . By
the above procedure, there were phmp |enmi 20 ng. of 6-nethoxy-5, 7-

di ni t r e&pi ro‘[’-blemm oth]eﬁlspitdﬂqcaz(mlﬂ) 1[- ch!op P Mae eaeeobmehe sene ipariner asyiel | ow
pl ates rRITR$ 42 "‘fZEa igp gq;ﬁ%%]f 'Fe FP&'I' 'é‘? I By she ghe ?goafvtfdhere C,
47.15, HY3 g’%{“ ‘g e ura 6°°’° e s} PeY. VD5 SRl ¢
22 A solutio of - ni trosp| rof benzo[ b] f ur an- 2(3H) 1 -cycl opr opane] - 3- one

(7.2 g3y Elemeetahaagkis\wasCglj,0Ned in the presence of platinumdioxide and:in

hydr ogen gas_streans. After the hydr ogen absorpti on had ceased, the :

cat al yst vvascﬂ“id tel’:e g é}a mount of HCl-diethyl et her was added
to the 20 reS| PI oive by l‘ecfystal lization from et hanol . By the above
procedwe there was obt ai ned 5- Example 24 :

am nospi r o[ bemgaff IeLMuhc&h-SQr(nchbsl)md[bemg{b]km#zxpame-]cy&mnd}pebne@whak ©dac@e intBe
| i ght - br &9me merndt asgn Rxample#2. and tmeeaa t@n od@tmrﬂcwﬁta&rﬁdlfwmeshan 0By theahoye 25
Cal cd." pefeqsxea gre Hrere t.;vp med E 7mo-61 ymo bequ[b urg‘B (3HN 6. 67
Exanpl g 55'9gprancl-3-ope g8 PSR rsé"r?z"c'ﬁ o1% Ur dR=2(3HY", 1* - cycl opr opane] -3- one -
‘Was reackERehehdl $r.|a@s|§aaﬁc1rm,rm@r as in Exanple 22 and the reaction -product
was recrystal lized fromethanol. -By the above procedure there o
: Calcd.: C, 64.38; H, 540; N, 6.83
: Found: C, 64.39; H, _549 N, 6.71
- 80 . .
' Example 25
219 mg. of 7- Methyl 5- mtrosp:ro[benzo[b]furan—Z(3H) 1'-cyclopropane]- 3-one were subjected to
catalytic reduction as in Example 22, and the reaction product was recrystallized from ethanol-water.
- By the above procedure there were obtained 74 mg. of 5-amino-7- methylsplro[benzo[bjfuran-z(3H) 1/-
55 cyclopropanel 3-one as yellow needles melting at 138—141°C.

- Elemental analysis, for C,,H,,0,N

, Calcd: C, 69.82: H, 5.86: N, 7.40
60 Found: - C, 69.66: H, 571: N, 7.43

Example 26
250 mg. of 5,7-Dinitrospiro[benzolblfuran-2(3H),1'-cyclopropane]-3-one, 50 mg. of platinum
“dioxide and 20 ml. of ethanol were stirred in a stream of hydrogen for 1.25 hour under atmospheric
65 pressure. Oxalic ac1d was added to the reactnon mixture, and the catalyst was removed by filtration. The
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"~ concent ra dt o)

has obt ai ned 7- ani nospi ro[benzol [b] furan-2(3H), 1" - cyel opropanel 3-one as.
';_,pale brown ‘crystals nmelting at [err] 35 El enental analysis, for [err]. -

cd. C, 68.56; H, .5.18; N,oﬁo@(bﬂund C, 68.42;, H 5.11; N, 7.74°

pl e 24 1 0
‘6- Met h ‘%W?ﬁ %?gﬂr F?g,f ,fs prassyre. %} g?v? aﬁeﬁthes“@
h
‘react eitﬂaﬁofo iogh rate e&:%?tl:c:ﬁ‘ i@d%p ate arcgﬂaor %ﬁo%ﬁs g was
r ecrLy staadrd.onzeﬂ fefhem ehd1 Jhedipitatiyg t QW% RéIRERA Ub‘? fllfr he tcweétﬁarﬂ tat ned
. 415 Ay dl&oflntﬁplmﬁ)enm[lﬂiumﬂtmyS—pvdoo{obmi Ofob¢. i 2roasiatad ridhDhydrhte-as a yellish brown

cycl opP8pdsie] - 3- one as paI e brown prisns nelting at 175-[err] 45 El enent aI

anal ysi H 5.40; N, 6. 83 Found C,
64. 39: Eﬁ’"’et‘ﬁr 'g'o‘;“' g'roé‘b %?a?r’rfﬁé 25 219 my tof

7- Metohy| - Seatddt:r 0$p|5rza[7beﬂz<5[1b} f wr an-08(3H),. 1' - cycl opr opane] - 3-one were
subj ect ed "Eooﬂ‘tatalﬁmc?r r Hd 4 o, 49.87n Exarrpl e 22, and the reaction product

was recryslt al 1 1.z¢e et hanol - wa er above rocedur e tlpe%r yvere'-'
S v s R R B B

cycl sprhén ofldFettha

anal ysis, for C ,H 102N Cal .cd. C 69. 82 H 5.86; N. 7.40 60 . - Found:r -

C, 69. GEme"‘PI arglyyig;; for NpHJOMH%ﬁpI e 26 250 ng. of : :
5, 7-Dinitr, |roL:b [b f -cycl opr opane] - 3-one, 50 ny. -of

pI atgnum cﬁj %de a% g h1 gf 3?@& were stirred in a stream of hydrogen
for 1.25 hour under at rrosp eric 65 pressure. Oxali-c acid was added to the
reaction m xture, and the catal ystexavasle 22noved by filtration. The 12 '

0003084 frqﬂma @vl %ubméﬂ%meeasqrmfﬂsbuwe dynderdagraeoling 9 ¢ salution of| ume-
fepzo ?ﬁé‘* db3R &t ip pvedine, (13-5 k) apd th

-3333*3? Tl /e @3:' e e a;“.riz;a Ghol * To

t he et haRmolEths %Wﬂnt qhe wa.au cr%ssurza@frad eﬁbacrr the dtove procealioUkars Wed), -
f ol | oweletainsd 6henaushcalbmvlaoﬁnosmhﬁxenzomrapﬂw).p1—tsalnpvnganeb@mde BS was ve;ltohvl ected

by -fj.| peestep. dﬁF:u! icnY'ey 75! di am nos [%cl zof fura
-Ccyclo rroE ce 'gfl od wé ~to I (Wer
El emen nY $én§>era rﬁ‘é |ute h dr oﬁd acid thrs |xture

11. 06 Embmd: by, ex@actior witR ;ethlvi acéltaﬁQl,’he ekﬁacﬂ.@aﬁﬂasﬁhﬂmﬂ%té}f driay drlicmishiilétr UnﬁeraCI d
i nst eatﬁdmedmwr%toa@mdvq the stleent Jow eesidn@ wesichremagpgranhied o7 a column of silica gel

di arﬁ5n % rc lqr as Iecrystallrzed from ethanol. By the above procedure there _
l:ycl o%rgeigﬁzta;’ ‘f s'g‘ é’ %O%ZW th‘%ﬂﬁ@‘ﬂ P%F'émmﬂ"f? ﬁ&”&f -sycl9eropagElsd at ur e

- not lower 1h ahetm YEASmll B, e lprdsaiick Gf 5% dalladhim-08; H,
5 35 cdkbonlfhe&&luﬁrﬂi was stirrédin hgdroge, gaﬂ&re%ﬁs deBO&:rrirBes TN, catblystOdastitrane bff, 27

bénzﬁnra;xyvae momenueteq 30%trememerewrmmdnrhe rpsidue) wam dissaied dn ethaeol.
| ce cof?l“ diethyl. ether. By the above procedure there was obtained 5-

5- ani nﬂéﬂh mlng &leéf b%kuran— Féwcyﬁ_lpprog/anfloiip—?rbepa Herioc!\)j[orgiﬁe atl eélgw rbeedles
pyri di ne ( and the 25 resulting mxture was stirred for one hour.
The ‘Fe&ennermi amalxsmrf@ Gtk QQNHCEH-I,Dnt o ice-hydrochloric acid (14 m.) and

extractedcwlrth eth ce tract was washed with water, dried and
olisd ekl e .

The residue was recrystalli zed from
et hanol . - y t he above pr ocedure t ere was :
S50 Exampie 28 - '
5-Ammosprro[benzo[b]furan-Z(SH) 1’-cyclopropane]-3-one (1.75 g.) and 37% formalin (14 ml.)
were dissolved in acetonitrile, and, under ice-cooling, lithium cyanborochydride (1.52 g.) was added to
“the solution portionwise. The mixture was stirred at room temperature for 40 minutes, after which it
.was neutralized with acetic acid and then stirred for 2.5 hours. The solvent was distilled off under.
55 reduced pressure, an aqueous solution of sodium hydroxide was added to the residue and the mixture
~ ' was extracted with chloroform. The extract was washed with water, dried and concentrated to remove
the solvent. The residue was chromatographed on silica gel, elution being carried out with chloroform.
-To the eluate was added HCl-diethyl ether, followed by recrystallization from ethanol. By the above
procedure, there was obtained. 5-dimethylaminospiro[benzolblfuran-2{3H),1’'-cyclopropane]-3-one
80" hydrochloride as light-brown needles melting at 136—140°C, Yield: 0.546 g.
NMR (D,0) §: 1.67 (2H, m, CH,), 1.93 (2H m, CHZ) 3.37 (6H s, CH,) 7.43 (1H, d, aromatic ring
H), 7.93 (2H m, aromatlc ring H).

- Elemental analysrs, for C,zH,,OzH NCI
. 65 . o

|| |



obt ai ned 5- benzyl oxycar bonyl am nospi ' tbifuran-2(3H),1 - @ )
-‘cycl opr opanel -3-one as pal e yell owﬁgﬁgga mp. 118-[err]. Yield: 1.3# 9

30 Pot as g hygr gxisle poyger 0589 9.) and nethyl iodide (1 m.) were
- added to a SOFundoON of 66.19;s mrmlz,[ctmmo@cetone (30 mM.) and the result| ng . §
m xture was sti rred under |ce cool i ng for 30 m nut es and, then, room '

SN tgm}?‘l &tgmtaext.,tm aar;%tﬁ'

| 1o renove chibfideS e \brdtilict bERG rdcRBtafikd fisaethdHoPétRdr Q) yia

was was he &th te sé&thcﬁ 20 ksyme,&hep t%é;ﬁ
t he  sol vendbsorptie, tteSdadau,et wessr edovant mgitapm.d thd filerateé GVds tand@htratéd wreiar lgedceEBS

and the f r:aeﬁeurenﬂel @nmtremet%schﬁse'v@f iorohiowdiarmy eadt yashad Mith @l HaQsherslt themwith By

oved by evaporation under reduced pressure and the -

Jﬁfﬁﬁa@mt@m@b 'S{cgr a.stneﬁfngg;

-cyc oyg1ed7.8ec.one as col ourless needles nelting at. 79-]el

1.44 g ThIS product was dissolved in nethanol, (129 m.), and, in the
presence &lemq@avalm» f?ﬁ]{:&“noﬁﬂir bon, the solution was stirred in hydr ogen
gas streans f &ﬁ{? %e%catl\plé/gg was filtered off, 40 the filtrate
was concentrag r-”(ggﬂuq.e 35.eqp and the residue was dissolved in
et hanol , foll owed by ‘the addi'tion of HC -diethyl ether. By the above

o o et g ﬁﬁ%ﬁégx (aifentpits fﬁ?“%% 3%,

'procedurae there vvas obt ai ned 5- : Exam Ie 30

et hyl ani nospPrAg ﬁ&i '°P héP od-39 'ﬁzeﬂvét&tﬁ & de
'as s tﬁé‘%ﬁ. Eggl »E%%L telw ?E%g i i %V é"fﬁi
s s i mn- yon |c smg er

25 tetrachlonde-ethvl acetate (10 1) as the eluent ThEERB A oﬁo &as converted to the hydrochioride
5 Am nospi wndt[dﬂanza!ﬁrbt]eﬂ mtahv@(q;ht):hlm’lde € broghucopringybcristatiized ffom atbangl-3thernBy BY %0

Lo o PGS oF Pre A Silal i MR aa’ﬁ’i%—e%é‘ ﬂbﬁ@ﬂ %ﬁ’“;{;’f‘ff’*jﬁ?figﬁ

The m X! rEfembddl Shalysicodr Bl 1L O@Mdienperature for 40 mnutes, after which it
was neutralized with acetic acid and then stirred for 2.5 hours. The

sol vent was d¢%ttdfl | € 63f80; uMd & 7855 N SRdced pressure, an aqueous sol ution of

sodi um hydr oxiledwal £8d@d Ho 88 Mbsh-Mie and the nixture was extracted

Wi th chlorof opp  Ihg f%{.ﬁa%s erdRISHEHe mértthmaee (mtE aa&e?gat% JGARCAHAIdaH ed

yRsmifospitofigngf | furan-
el ution bei3H) 1tavclop@ganeli8-one t hvdohhlafdef d/4mhydretet lae @dla aletowarsediek edelting  at

HCI - di et hy155et¥8F°C. Yig ®¥gigby recrystal lization from ethanol. By the above

procedure, e
5-di rretﬁ’ legmeﬁtggan:%’?% géeg}n?‘éllgﬂg'fvuk}c' U45(°3>H) 1 -cyct opr opane] 3-one 60

- hydrochl ori decagm.:| i ghssloeowh, B@edl Rssmal ting at 136-[err]. Yield: 0.546 g.

NVR [err]: 1.feund:2HC, |5$94]—|29h 53693N(§H3 m [err]), 3.37 (6H s, [err]).

17.43 (1H, d, aromatic ring H. 7.93 aromatic ring H. El enental

anal vSi€. Tor | i, 05 13 o%@gbgeﬁtg tﬁém‘,aﬂ%@eﬂeme B0 o 5

Found: L% 1a.ph g) iméthyoihaifige Of503miIgwaof
5-nit rosplheaédaenm[.’ef].fxuroarbna(h%ba The oyah&pmpem ejas3 dipmel, w8 vmatter m‘d @m%ted
formal i n, wa ethyl acelfateaﬁeteptttacawdwaﬂlﬁgWltbltWa ralr-eqwmcquartﬂed tzﬁr'i "’e _

[}
et hanol *dle e ee'@eerferaatpe f°5un'de53 Il reé’ﬁjgg tgff e,tmgl;gj" lagu
pressure ﬁllozpn lgs ron'%r’fé leern%eg?&t g sG dhh efBnol. :
was rermveetacmara‘ It Jré' a&dr@ra,bta&.@ Jeltdw friebdiésabe swaspyﬁa-mwsbrraba.do[blmzwemced
pressure. cﬂ'dtnprqpamemeant«dm@mmdlmamaﬁed in chloroform and washed with 2N
NaOH an®® then with 10 er, followed by drying. Chloroformwas removed by -

evapor at | 8t?"tﬁﬁ‘at9?"atveadef 'bpcelyéﬂe and the resulting oily substance was

. crystallized chdgOm ¢, ggBanol slo9. RKRbBIFN 26 g. of b5-

di et hyl am ncdjobde pi €obbeszohbbhor an-248H) , - 1 ' cycl opropanel 3-one as yell ow |
cubic owystals nelting at 96.5-97.50C. 15 EI enental analysis, for [err]

: xample 32
Cacld.: G 7A0 sm?s];')ensmn of6 B- arrimos;'a\ljro[benzo Jfuran-2(3H),1'-cyclopropanel-3-one {2.62 g.), bis(2-

iodoethy!) ether (5.4 g.) and sodium bicarbonate (3.75 g.) in N,N-dimethylformamide (150 mi.) was -
stirred at 120—140°C for 2.5 hours. The reaction solution was poured into water and extracted with
65 ethyl acetate. The extract was washed with water and dried and the solvent was removed by
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FQund: . C, 71.06; ‘'H 6.39;, N, 6.71 20 lL )
E*Tpl e 30 5- Ami nospi ro[ben'zo[b]erQDﬂm—D 1 -cycl opropane] 3-one (1.75{ 7Y/
g

ot hanofS{it &ﬁﬁérfﬂ'%s;:sr sﬁtém i P il iﬁ:}z@a ne

pr esenC%re‘agurep oadiveridlio -%’thr 245, & whiehRERthe? vak B&ie8 Adnd v%STth diiized 1 on,
t he-s0l remt eBsrobmagor at edbtaihf 5-gochhblinespiebiedkoidlfwas-2 3k e::yt:lep}onsane] 3-one

col Yph- b%@hﬁ’t‘@gﬁ%pﬂ?bwwﬂﬂew'@a”‘g@hs at 42818 HiCh ¥ield29-92&t9r achl or i de- et hyl
acetate ) I The first fraction was converted to the
hydrochF%ﬂ‘rQ ;13" # h‘?’h(g‘f#'%a’[“t%at ed with hydrogen chloride, the product

bei ng. recrxsatcaj | i zedoleBONHEBBNON: @feher. By the above procedure, there was
obt ai"hed 5-Fdumt: hyCaBBiHa8s pHr 6[6benMoB®Sf ur an-2(3H), 1 ' -cycl opropanel - 3-one
hydr ochl ori de as pal e yel |l ow needl es nel |ng at 172-[err]. Yield: 0.86 g.

30 E errenteg StbSos &‘% e g%,x@ggﬁmmn_g 193 8 e Siplfd o maca.&?»

Found: . b@nzy g iodo dfiPn bicarbon rlafitr 48t

conves t exhnipte 3 bbtsin (se(hluaﬁﬂyde-prpertahnmk i me&awnraﬁectmwtdvcrbmdﬁmg]%oméwrr de,
t he prodellow rtyetﬂﬁgmﬁlecg 951 28+-125%%PC Yol 08B&wol - et her to yield -

5- et hyl nospr [ nz bl furan- 2(3H), 1'-cycl opr opane] - 3- one
hydrOch?S?"F’d g'?tﬁﬂr(g\*tl'ﬁ? i‘& 2pale yel |l ow needl es nelting at 155-160C.

Yi el do O. 123“:9 4@ Rbapentabegnakysiss, . for [err] Cacld:: C, 59.02; H,

5. 98; N, 5.Féand-ound75.26; B8698; NHB8.4%.86; N, 5.73 45 _

Exarrpl e 31 . A mxture of 5-am nospr ro[benzo[b]furan 2(3H),1

- cycl opropapel - 3 one., % 5«1 %Eg; WD s Siidwedr b v |
bi ca&boeat.e o%?éﬁﬁa i H;’Stgl, dn;%"ahﬁ FoohlY @ (Ea%).d"gsa a?rqié)’a il éunder
reflux ﬁﬂrtoQib&rrhBul-ethﬁhﬁprb&aﬂﬁyl)QJ'}olﬁ’bdﬁblBIfﬁarWﬂ-(SH 1'Layéistopané ] B- vt @déla&n _
extract bwrmtahvetbbvydeedtewemameg afThs-ex19°6ct was washed with wat er, dri ed and -
concentfated to rempve_ the solvent. 50 The residue was chromat ographed on
siliga ’g:'g'l“e"té'lﬂj"["iyﬂ?\ Gty QNrCHU4%® with chloroform The first fracti on

t hus. obt ai raggvwascdsgbbl | Rdegpdey, yeqduced pressure to recover yel | ow
crystal’s (¥oudd: g. L. 56:001 omi 6§61 he, a_ddrtron of HCl -diethyl ether, the

product was recrystal I | zed from et hanoll y the above procedure there were
obt ajhed y owone j‘ Py, f“t‘S‘I’F(’f)‘tg1 )él%n?gggg n éb r.an- %}ést@ 1 -
cyel Sorapai s LI el £ A
[err] ove préeedfie 7e. wasHdbtdihel 6,acetita 60k ®Ifurah-2 (36 cloprbpanbi- N
5. 26 60‘orE-.xarmlle~3asnt‘s malﬁpgaaszmn—mfrc Yreld 04269 _
5- am |roI benzo %b(l{furan 2(3H),1"'-cycl opropanel -3-one (2.62 g.), bis(2-

i 0do& e'Ef'r?é?F'Vs(' G2HiGlNd sodr um bi carbonate (3.75.9.) in

N, N- di net hydafc@r Megl 6836.159 gho) M@G45tirred at 120- [err] for 2.5 hou_rs The
reacti on s@basHdt ONCVWBS3IPOUM.esl12:nt 0, e@8er and extracted with 65 ethyl '

acet ate The extract was vvashed vvrth vvater and dried and the soI vent was

renoffed by _14 0 0 3 0§4 ey Qf‘" f;‘t"' due yas g vr

col um- rshr.éf’rﬁ#éﬁﬂ%o hatios Sf,fﬁ& 8% qm; (AN &% heas |
el fon mbid abl Béfed AR cG@IQ&&mJ riiyhn% br}é; a%M%H@BﬁFab@Huﬁ% eth |€‘ec§t9!g VEHat

under I egraceslaspiveshed metht \oargr, wﬂeoyaid mucemyﬁtiab Seridve lthe golyent.t The Wwhsidul was

HOl - € heerysteltzedddBem o erthe ectbget alprdcodse® f rthare  washanblained hei- 10
obt ai n M8t S}gdr'm@gwq%ﬂbg@%m‘éh%ﬁ?@mbﬂm, ~-one e PRI AYied esanaie
e

hydrochT ortde ‘as pa needl es, nelting at 128-[err] Yield: 0.927 g.
. El ement @émeviadlaysyss, fdr @ M eng Calcd.: C 59.68; H 5.73; N 4.97 10
Foun®: C, 59.59; H 5.60; N, 4.95 S

. Caled.: C, 52.16; H, 4.38; N, 5.53; S, 12.66
Found: C, 52.20; H, 4.37; N, 532; S, 12.56

" Example 37 '
60 A 10% aqueous solution of sodium hydroxide was added to 4 acetoxysprro[benzo[blfuran-'
- 2(3H), 1'—cyc|opropane] 3-one, and the resulting mixture was stirred at room temperature. The reaction
. mixture was made acidic with hydrochloric acid and extracted with ethyl acetate. The extract was
washed with water, dried and distilled to remove the solvent. The residue was recrystallized from
petroleum ether. By the above procedure there was obtained 4-hydroxyspiro[benzo|b]furan-2(3H),1’-
65 cyclopropane]-3-one as yellow needles, m.p. 100—109°C.
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. Exanpl e 33 5- Ani nospi ro[ benzo[ b] furan-2(3H), 1' - cycl opr opanel - 3- one (1.-75@ :
..g.) was allowed to react wth N-benzyl-[err]-diiododiethylamne (6.8 g.) .
- and sodi um bi carbonate (4 g.) in the nner as in 15 Exanple 32 to .
obt ai n 0T o’ W
5- (4- benzHemknfai aﬁryeiglfeyt)oagmzro[benzof[b]furan 2(3H) 1 -cycl opropanel 3-one
as yel |l ow needl es melting at 125-[err] Yield: 0.831 g. Elenental analysis,
fof” CZlH2202 C. 68%% . 488c 72 42; H, 6.63; N, 8.38 Found: C,.
"75\‘26 s H 6 ' NG §8 arﬁi‘lze 34 5- Ani nospi r o[ benzo[ b] furan-2(3H), 1
cyclopropanel 3 one (1.75 g.) was alggwgd 380 react with N- 26
ethyl-[err]-did mlmdbebhytbsagnone-aéesylaﬁm@paro[wmdo[smhmmmmvdmpmhﬁl(sébnguaso n

" the sanme mimferethanoli vnasrgdg_ .8 939 ppwssim hydnoxide, and the resultmg m|xture was reﬂuxed for

R R e

anal ySl S, ch&Urle seﬁrfs nﬁ at 18

58. . Exanpl e 35 35

5- Am nospﬁe()'{ebfehm[s’g]iffa*ﬁiaﬂ@é%l—l) 1 '-cyclopr opanel _3-one (0.875 g.) was
acetyl dfed Wlé acetcl sanhydeide (7.0, ) ‘and acetic acid (7 ni.) and the
acyl ation pr URJ %erﬁt glogl zRd 7lggom et hanol . By 'the’ above procedure
t here was obtai ned

5-acetyl am nospi ro[benzo b]furan 2 FE,xar.fnbleeycl o ro ane - 3- one as yell ow

prisns el ti rﬁ"\‘éﬁtv'ﬂ' OSPHO 40'0 3 ac

[err] “Cal 55 ahg, Exa the &acﬂgg clgg recrys hz ?
protedu erd wa bt n amn [b{!‘fur P —Cyclo 4

N, 6.38 49ne as yellow plat mp 201°C. Yieid: 1.5 g " TE & So |0n -

of 5-am nospiro[ benzo] ]furan 2(3H), 1 -cycl opr opane] - 3 one (0 519 g. ) i.n

pyri di reé %'Sm?nta')anmt%s &ud‘ed*a%lchanesul phonyl chloride (0.28 m.) under

‘i ce-cooling, a‘ Eg T reacti on m xture was poured into
cool ed di | ut g, r\(gg‘nggéﬁ ﬁ g 4an g%gract ed with ethyl acetate. The
extract was washed with water, dried and concentrated to renove the

sol vent®¢ The residue was 50 recryst &dmged0 from ethanol. By the
above pr oc @cﬁﬁnyloxymp(genzo[glﬁgan— Hil ﬁ:g@]opro@nel—&z;\e (3.3 hg) was de@;nzyl&tgd by
met hyl sul |8 °HQ5’S'P"|‘ AHen ’()ise %‘g am EF nzgtbgfiran-y
col our | esg?éﬁgg yagProReneli %Y h!ﬂ (e‘?'r" fod elpd gﬁé anal ysi s
for [ews] ebmbsl. analys@s i ;l-ﬁo- H 4.38; N, 5.53; S 12 66 Found C,
52.20; H, 4.37; N, 5. 32 S, 12.56 Exanple 37 60 A 10% aqueous

sol ution of Hﬂumgygb% 3% M% added to 4-acetoxyspiro[ benzo[bi furan-
2(3H),1 '"-cy lB‘ﬂrop nd the resulting mxture was stirred at

roomt ggperature. The reaction m xt urggan;@@;{mde acidic with hydrochloric’
acid and ext maeiees vf 4-hydadxipgpirofbeablalfiran-2(36), €)xdytlasrbpanels3-wasioad6 ) porassiuer ,
dri ed ancaboeate 0.2 g)oﬂ-ld@ﬂwlam"toh@v@blov@n@ 21$I9é aneNiNimethaformaride & ml)wased

from pet rﬂg ﬁﬁﬁ f@? fqaﬁQé a?e:(?glagﬂxglr (@u\ﬁﬁyut : xtracted wuth
by e S e L e e .
“etdaturakent diet tm@na dféohforid CWas eJcry

C, 68.18; frdr'h Zert@Bol Fdiahivdl : ethe€ BYB. 3B¢ abpved. pRcdiufex atiplee 38s Tobtaied| uHZ}n of

| ) 3- |
I1no gog ogggl\; gcr;eggr;rgégjv_fgg s bﬂfglzngeé%j) B mvahp@em pne Jwgwm'#e rEnedlowessne

Elemental analys;s, for C,gH,,0,N-HCI -

Calcd.: C,.61.63: H, 7.11; N, 4.49
: _ Found: C, 6138, H, 7.23; N, 4 38
55 o -
Example 42

5- Hydroxysplro[benzo[b]furan-2(3H) 1’-cyclopropane)-3-one (1.06 g.) was reacted in the same
manner as in Example 41 to obtain 5-(2- dlethylammoethyloxy)splro[benzo[b]furan-2(3H) 1=
cyclopropanel-3-one as a colourless oil. Nuclear magnetic resonance spectrum (5, in
- 60 deuteriochioroform): 1.07 (6H, t, CH,), 1.63 (4H, m, 2* 3’-CH2) 2.64 (4H, q, NCH ,CH,), 288 {2H, t,

© NCH,CH,0). 4.04 (2H, t, CH,0), 6.95—7.40 (3H, m, aromatic ring H).

Example 43
. 5-Aminospirolbenzo|blfuran- 2(3H) 1’-cyclopropane}-3-one (0 747 g.) and caicium carbonate -
65 {0.47 g.) were suspended in a mixture of carbon tetrachloride {20 ml.) and methylene chloride {5 mL.).
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m . of nethanol was added 0.8 g. of potassium hydroxide, and the. resufty
mt xture was refluxed for 0.5 hour. The sol vent was evaporated of f und
'reduced pressure. Water. was adggsbsd Bglghe residue, and to the precipitaling
crystals were col Fected:-by filtration, washed with water and dried. The
ystTBg susprision wasropgied|te rZéEF fﬂﬂérﬁ*\\eﬂézrm'nelw 2 mbbvas added dropwise thereto, _
6 a f‘ﬂtgg’ V@p&é‘ﬁ%%ﬂ[‘ﬁ npi '%ﬁ']T ion '1""t HEg a'me'F&-@ateh@@Qewtfwﬂ ess
R e o gb ST o
eth %
6 ﬁ need& rrpl e 39

5 mmoH,-br5m3§uro[b5ﬁzo@]f@’9n-5@“ﬂ -cyclgmpa
20 167—170°C. Yield: 0.6 g.

6- Acet yl am no- 5- chl OI’OSpI ro[benzo[b]furan 2(3H) 1' -cycl opropane] 3-one (1 3
g.) \ﬁ’ﬁg'e’?té'a‘if'ﬁlé‘ﬂs ifof ¢isONfre manner as in Exanpl e 38 and the reaction '
pr,oduct C8RE.: reer ygbhal | 1zedof r gMsiket hanol . By the above procedure, there waf

obt ai nedotndani 8042581 Br 3R] r 8] BBAZO[ b] furan-2(3H, 1' -cycl opr opanel 3- one
as yel I ow plates, mp. [err] Yield: 1.5 g. 25 EI ement aI anal ysis, for [err
gal cd. . A suspe5n7s:o%90f 5-dxmet:?wlammosplro[benzoglfuran- ' yté péw:ane 3-one (0. 45.2) N 6.6

qs an alcium carb Zda’ﬁ[g)é ﬁcarbon tgﬁggﬁndeﬂom t the sa emann?m%salg _
S5- | p@%ﬁ'd fte ro[bénzoftififah 2[HHY P prapdnerE3 g.) was

debenmyvhafemlesbyelﬁmjal m-l-amceahemt pan3igh net hanol. By thi s procedure, there
'vvas obt ai ned 5-hydro i ro[ benzo{ b] f uran- 2(3H) 1' -cycl opr opanel - 3-one as
E?@F?‘@W"ﬁ@%ﬂlf‘escm'%ﬁg Brigo-[err]. Yield: 1.8 g. 35 Elenental analysis,

for [eridyckal Cg. 51.08- R8438: NHag4: 58 Found: C, 68.12; H, 4. 44 40

- Exanpl e fdndA NTXEOBE: Ofi, 4.13: N, 503
4- hydr oxyspi ro[benzo[b]furan 2(3H) 1 -cycl opropane] - 3-one (0.176 g. A
pot assi um catllr bonat § o fu n ) ' t hyl an? noet hyI chl ori drel(o
arfa M% ﬁ&g fO’ ura bg was’ ggé g ne Ich Wg q i or 3
NOUT fraq 64 bP3 cBwbhtingl Pethod bddbithval in etm &sfuenqhe 465 Slasa th et hy
acet aopwisel ﬁ&h@%&lﬁﬁﬁ\tov\éﬁw%ﬁn fouuvt w.eﬁgf ri raﬂdréibt&wrh.hed w43 renove
the mylrademp iceTwaerrapd lezdtaeted&'mmy plafel B e3yact vlasiwashet wishrave aramn do_n silic

°'C1'ﬂt§1cw QXP e ‘;I,%WF ;vaﬁrﬁyig uﬂ% trceo! 'F?'E:’é?@
HC' ) ﬁf %t ts#r a ?h F%amg @ tg';rg@%ﬁuran- _
reCfY@Hfi Wc%sapér{eilmone% éh'aﬂc béld 003 ove procedure
t her Massvepectruah tICYHLOINCIAmbleular lon peak {209)
di %t hyI am noet hyI ox p| ro[ benzo[ b] f uran 2( 3H) 1' -cycl opropanel 3-one
Vi or

E%/gr och I’I ds; nﬁggn E%HY r%g ‘gnn ||s laie eddohiseG%s an T_v?n-u}ceiltvpemo?&m&félegouﬁg:
' g%% no f.S; Exanpl e 42

5 4Hydr owmpl ro[benzo[b]furan 2(3H), 1’ -cycl opr opane] - 3- one (1 06 g.) was
react ed |nthe same nner as in Exanple 41 to obtain
5- (2-di et WI | qziéigi"ia(benzo[b]furan 2(3H), 1' - cycl operane| 3-on
as a col ourl ess 0| . magnetlc resonance spectrum [err], i 50
deutenocknhouqt;me‘@ 1.07 (6H, t, CH3), 1.63 (4H, m 2',63 [errsb)g 2.64
(4H, q, NCHZCH3) 88 (2H, t, [err] 4.04 (2H, t, _[err]), 6. 95-7.40.(3,H,
aromatic Kq)ndJ"H)'Sta'ERanpl e 43

- 5- A nospig; o, f n 2(3H) 1" - cycl opropanel - 3-one (0.747- ! and
CadoCi UM fl‘:{atr bo%étgégl[rgé %’B‘%? g.) were suspended in 3 bon

tetrachloride (20 m.) and nethylene chloride (5 n110()0 tab@ts 0(3039084

Components (1) and (2) and 17 g. of the corn-starch (3) were granulated together with a paste.
prepared from 7 g. of the corn-starch. To these granules were added the remaining 5 g. of the cormn-
55 starch and component (4). The mixture was then compressed by a tabletting machlne to prepare 1000
tablets of 7 mm. diameter, each contammg 50 mg. of (1)




The: suspensi on was cool ed to [err] and then bromne (0.22 m.) was ad
dr opwi se thereto, fol | owed by stlrrrng for 45 mnutes. The reaction m\ /e
~was poured into ice-water, ahd theg bgqﬁ]ed with ethyl acetate. The
extract - was washed with wat er and dried. The solvent was evaporated off,
and t he resCapsdle was recrystal i zed from et hanol -water. By the above
procedure there was obt ai ned 5- am no- 4- br onospi r.ol benzo[ b] f ur an- 2(3H) 1
- cytt opr opgdhep- D'y“?fh‘éa?g E‘P[Pwlb]ﬁﬁ%‘d?@%) 1rreltl ng at 167-[err] Yiel 6 g.
El errerstal anal YSI8OPFE%87r] 100 Calcd.: C 47.27; H, 3.19; N°59'51'
Found: - C, 4y. BieseH, 3.12; N, 5.64 Exanpl e 44 A suspension of 100g -
5-di et hyl am nospi ro[benzo[b]furan 2(3H),1 ' -cycl opropanel - 3- one (0. 455 g. )
- 15 and cal chrerbthbQ)imtpeWGQ 246 g.) in carbon tetrachloride (10 m 4}5 ®as
reactadln as in Exanple 43 to obtain
4- br ono- 5- P"%%’le%ﬁw“'r?%gﬁ ro[ benzo[ b] f ur an- 2(3H), 1' -cycl opropane|-3 e as
br own - needl es rreltr ng at 79-[err]. Yield: 0.213 g. El rpendapduleanal poosg. for
[err] 20 Cal cd. C, 51.08; H, 4.29; N, 4.97 Found: C, 50.87; H 4.13;
ig gegqgs were mrpp% dufglpgmntgflooo capsules [gelatin capsule No. 3 defined in
5 ami nosﬁ?'gF% 'FF‘Z'BT“S]’?*‘LPr B oDy o Prepare. PRSI SRR Ico%eigg SPama 91 (Y. ) and
pyridine (0.083 ng.) in tetrahydrofuran (5 m.) was cooled to -1 70C .
| odobenZ&@esi chl ori de (0 282 g.) which had been prepared by a conventi onal
met hog, and gisol ved o0 efttr‘g%r ?furan (1.5 mM.), was added dropwi se to
the sol uti on’ ovVere s" p hitld owed by stirring for 1 -hour. The reaction
m xture was poured into ice-water and gxtracted with ethyl -acetate. The
extract was washed with watéer and . 0 and the sol vent' was evaporated

of f. 21;he residue was subjected td unp hrorrat ogr aphy, using chloroform
as the eluent. The first fractlon s-%oncentrat ed under reduced pressure
to rerm\Y@es'leﬁeR'BQ)P\/'e psents égg,r‘eee ﬂméhe"m§°%geﬁ: steeg o
5>-am nosu Eﬁ&a& ﬁg goq \ﬂ%nise bsti treg‘up% %n 8 é
ellOW ord afth 1, u$ﬁﬁ§tAr‘s”§bb ited byrH? @:Lanarofhmopeak

~(20 S&oEd-adrrdnﬂQIaafnopdrﬂpﬁeladmums ready for -adm ni strati on Wen the
corrpoundd of3: Nws*mwdemorm noszlarrmtzenlde!d s frothe fisme ofig pleanmageuifically apgeptatile/aiss  Of
suitabl & Rat | on

5 Acet y%g,,g e wggf E{Pﬂﬁ ? Pé?'Q a L:; '{/‘CFF d;pj\ &b a%V\ITS"SSa" t;I\'e subebtu&te o He

S6rHiAG & claim 4, wherern the substituted position is the 5-position of the
50 9 ¢ anzerﬁormg- starch
29 g: (4) gqnyﬂ?i -2(3i)el '-cyclopropane] 3-one.
en

1 9. 50 10qp 33 rag-2( R o8fid (2) and 17 g. of the
cor n-44t arc%oé 5&_’;&’3@? 23 @'g_é r,]rpggﬁ p'fr?a':f 0'2'; paste prepared from7 g. of
t he corn- sti@r 6!Ami d:sptrb[es&ogrf&ambaﬂ) waryao -3-3@ remaining 5 g. of the -
corn- 55 stidr §iMehviiaminpgpiolberizolp ran-'me) mwclenr@ands?-odven corrpressed by a
tabl etting 1r¥aém"netht'em%¢se‘pd\a@qu h:gﬁgﬂ)e‘tﬂ pwpamh3 eter . SACh e

cont a#ni fqgun$ und §mnge&vrn clarm mﬁ g’tamgmaﬁv acceptable carrier or

: diluent therefor. _
14. A method of producing a spiro compopnd of the formula:

0

0 | - |
@ 0 '
‘55 - wherein Ring A represents a benzene ring or a naphthalene ring, the ring being unsubstituted or '

substituted by at least one of C,_, alkyl, ‘nitro, halogen, amino, which may optionally itself be
substituted, hydroxyl, which may optionally itself be substituted, acyl and sulphamovl
which method comprlses decarboxylatmg a compound of the formula

65 wherein Ring A is as defined above;




.« (1) 5-Di nethylam nospirol benzo[b]furan 2(3H),1' - cycl opropanel -3
50 g. (2) Lactose
100 g. (3) Cellulose fine povvderooo3034 ' o

45 g. 10 (4 Magnesi um st ear ate
5 g. 1000 Ceagpzul es 200 g. All the materials were m xed and filled into
10Q0;.caps Ies a In ca uIe efined in 15 Japanese Phar nmacopoei a,
8th %dltlg ng %‘é’é‘cﬂg@on‘t aining 50 ng. of (1). Clﬁ nms 20
1. Asspiro co oun for rrul a: 0 25 wherein Ring A represents a Benzene
ring or a(maplatbsd ene r| ng, the ring being unsubstituted or substigaiged by
at teast one of [err] alkyl, nitro, halogen, am no, which nmay optionally
itsel f be'@uifelivpsefisareMydiroxyl , which my optional Iy itself be sulf& @t uted:
acylreand 2. A conpound according to claiml1, wh i n
Ring A |s?€ubst|t%ﬁ"eg‘9%§teat | east one of am no. rmno-_.o.L..d.l..a.l_k.;LLa.me.:Jn.gl and
cycl oami no. 3. A conpound according to claim 2 whi cmOOQ;ca'pauleshe f 200mgof a
pharmaceut | cal Il‘% ac;c tabl e aci d addit |1on sal 41 ;%PJ ﬂ accfordl ng t
claimn 4 A e e A 1 .:sgzv'if ol F et sbne
ring is ? hG of err V und ccordlng to
claim4, V\/nereln the substltuted p05|t|on Is the 5-position of the benzene
ring. @"“Sbl ro[ benzo[ b] furan-2(3H), 1' -cycl opr opanel.- 3-one. 7.
5 aagtyl spy Aﬁu[%%mgmrfmne Rrablh; 1 - cycl opropanel -3-one. 40 8.
Spi r o- [ napht 2,3-b]furan 1 ' -,cyclopropane)-3-one. 9.
5-Nitro-spiro[ benzo[ b] f uran- 2(3H)
5- Ami no- spi r o[ benzo[ b] furan- 2( 3Hf
5- Mg§ hyI ani nospi ro[ benzo[ b] f urd
5-Dineth Iamno piro benzo!;%z furan % nng il edor
13. A J gia"ézst el lm, e e kot 1 ve
tuted Thy @l | ne

I ngre mﬁfd m,fn ®e SH Jtiﬂ:téd)wlémjs@ﬁ in claim
Epd (Bp. a cphaﬁmcxecﬁrdm@ glaiaC Coyliendid Bingak 1sisabstiutediby atcedst biiofedraine, 14. A
ITEt (0]

dmeﬁo- pr didlkelpm Oanaggivﬂu ound of the formula: 0 50 55 wher ei n
Ri ng ‘{de R %’H‘E%‘“ e ciamg whichyis inytha foray of A @hprmageutically apqeppblsacidy
unsubsiit ogvrpo%baﬁ:&{ﬂrﬁ% Q8 clin 3t WhEBRIRIAPR i9bedzBhd ndPihk Ysubdtitdent oh?ﬁe?gen

am ng,béMBnG ing B/ diaft | AMdmlive b 6£) hikdivyisubsti tuted, hydroxyl, which
optional |l % Atcembdunbelcmndﬁeg tat cjaned4 vﬂre;dm mnctuw‘np#mmyhn isnthe Grpasitioh otithe

corrpn'yeseneeea box t| n ound 3 the formula: [err] 60 65
wher ei n Ren e z° é“pa% - Capsul e (1)

5- Dérret hylgagb,,q, 3w; 3.Q,yé:l opr opanel - 3- one
50 §- ( .

2) 9. mt@ﬁﬁo[benzo[blfuran-zmm 1 '-cycIOprOpane] 3-one.
100 g. (3)10. LAming-spizelbénzolblfyr M@HH ‘-cyclopropane]-3-one.

11. 5- [ léﬁ[ H) 1'-cyclopropane}-3-one.
35 g. 10 12. 5 ng@y hyla nospnroqmnzo[b uran- 3H) 1’-cyclopropane]-3-one.
g 45 13. A pharmaceutical composition which comprises (A), as an active ingredient, an effective

amount of the spiro compound as defined in claim 1, and (B) a pharmaceutically acceptable carrier or
diluent therefor.
14. A method of producing a spiro compound of the formula:

1 -q cl opr opanel - 3-one. 10.
] | opr opane] - 3-one. 11.
cyclopropane] 3-one. 12
cl opro ane] 3

50 g
- LILX

55 wherein Ring A represents a benzene ring or a naphthalene ring, the ring being unsubstituted or

substituted by at least one of C,_g alkyl, nitro, halogen, amino, which may optionally itself be

substituted, hydroxyl, which may optnonally itself be substituted, acyl and suiphamoyl,
which method comprises decarboxylating a compound of the formula:

60 :
()

&5 wherein Ring A is as defined above;
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capsul es (gelatin capsule No. 3 defined in 15 Japanese Pharnacopoei a
ebtlon) to prepare capsul es’ each ng 50 ng.- of (1). Cains 20
A spiro conpound of the for rrulgwerr 25 wherein Ring A represents a

benzeneandioptonatly @nvmirhtthaémmeurrd (N ep artdoidl atlditian saie when atieastiond brinb egbstitiient

subst i ti§P@eenbon Bing Aapd to anratkahmetaksalt whan aty¢ast methvwoxvm{P@genreswmmﬂjng Ahich -
may “ept i ondPi 4 method) qf pﬁ@“%‘ﬁﬂ)éf?'f%?%“?ﬂ/%ﬁ'h%ﬁ""“'ﬁhl ch may optionally itself
be sybstituted, acyl and sul famyl . 30, 2. A conpound according to
claim1, V\,herei n Rhng Ais substityted by at | east one of am ng, nono- or.

di al kyl am no and cycl oam.no . A 4 according to claim 9} which is
in the formof a pharnaceut Tt abte acid addition salt. 4. A .
conpggind according to claim1, wherein’Ring A'is benzene and the B
substi t uent,af, R‘agbxeag 55 Mrlly WSl Slokc auqn-aﬁz??anlf?\ocyd[ne'gﬁ]oraé kanoyl . 5. A~
-corrpounqm@ﬁ(,:,gg i Hdmbfses:| @ Whereln the substitute position is the :
5- posi t {10Bulspctibd@ cHRAPARDRF EieGrmuba:

Spi r o} benzo[b]fur an-2(3H), 1' - cycl opr op%nel 3-one. 7. :

5-acetyl spiro[ benzo[ b] furan-2(3H), 1' - cycl opr opanel - 3-one. 40 - 8.

Spi ro- [ napht ho[ 2. 3- b] fur an- %g i sgrppanel -3-one. 9. -

5-Ni tro-spiro[ benzo[ b] furan- G /CNopr opanel - 3-one. 10. ('a’_

5- Ami_no- spi r o[ benzo[ b] f ur an- 2( 3H), T”- ©}| opr opanel - 3-one. 11.
- b- Nef‘hyl avhaeip? isofsiviefired| dbbfeur an- 2(3H) 1' -cycl opropanel - 3-one. 12.

5- Di et 19yeHetion $pd F*!?['B%?ﬁ*["eﬂgfmﬁu@(@we form@gic| opr opane] - 3-one. 45

- 13. A pharnmaceutical conposition which gonprises (A), as an active

i ngredi ent, an effective anount of the dpiro corrpound as defined-in claim

1, affl (B) ‘a pharnaceutical |y accegfatyreNcasrier or dil uent therg@Pr 14. A
nmet hod of producing a spiro uQd” dfi tp&lformula: 0 60 [err] '
wherein Ring A represents a benzene™>1my?or a naphthalene ring, the ring

bei ng unsulasérkinhut ie ds @efired Bbvel ut ed by at | east one of [err] alkyl, nitro,

hal offerto reduitive aIMatmhorrmly/Iam with ah |alkyli Hagidd; for be substituted. hydroxyl,. which
may o p(?’ ep 3‘1%‘I'H°“'Bb°fs'ﬂb§t’ Et‘@ to raé%mvnﬁhwase gﬁ'&rmyl V\/m ch net hod

conpr i 58'0'8%& p%un éﬂ lts re, pvﬁg.al od® in. cl
0 O gh@riatedtiaal compos @Eﬁélaﬂm ﬁ\g:l '15 @% ﬁ 43}21@6;& 084
and #¥ptuseirathk \treswieve st anirgalé meludingrparnand arhiand. i ( an acid addltlon sal t when at

| east ggfe"&t%‘f}a “%ubstltuent I S present on Rl ng A and to an al kali netal
. salt when east one hydroxyl group is present on Ring A 15. A method of
* produci ng B SpRbvemiioApasFrdl the formyla: [err] wherein Ring Ais as
def i wed above, [err] is nono- or di- atl,kylam no and nis 1 or 2, which
met hod conprises: (1) subjecting.a cofrpound of the forml a: [err] ‘wherein n

is as defined above, @ m

in der Ring A fiir einen Benzolring oder einen Naphthalinring steht, wobei der Ring unsubstituiert oder
durch mindestens eine der nachstehenden Gruppen substituiert sein kann: C,_g-Alkyl, Nitro, Halogen,
Amino, das gegebenenfalls selbst substituiert sein kann, Hydroxyl, das gegebenenfalls selbst substi-
80 tuiert sein kann, Acyl und Sulfamoyl.
2. Verbindung nash Anspruch 1, dadurch gekennzenchnet daB® der Ring A durch mindestens eine
‘der nachstehenden Gruppen substituiert ist: Amino, Mono- oder Doalkvlammo und Cycloamino.
_ 3. Verbindung nach Anspruch 2, dadurch gekennzeichnet, daR sie in Form eines pharmazeutisch
unbedenklichen Saureadditionssalzes vorliegt.
. 86 4. Verbindung nach Anspruch 1, dadurch gekennzeichnet, da der Ring A Benzol ist und der Sub-
stituent des Benzolrings Di-C,_,-alkylamino oder C,_g-Alkanoy} ist.
6. Verbindung nach Anspruch 4, dadurch gekennzeichnet, da8 die substltuuerte Stellung die 5-
Stellung des Benzolrings ist. .
_ 6. Spiro[benzolb]furan-2(3H),1'-cyclopropan]3-on.
60 7. 5-Acetylspirolbenzolblfuran-2(3H),1’-cyclopropan}3-on.
8.. Spiro[naphtho[2,3-b]furan-2(3H),1’-cyclopropan)-3-on.
‘9. 5-Nitro-spiro[benzo[b]furan-2(3H),1’-cyclopropan]3-on.
10. 5-Amino-spiro[benzo[b]furan-2(3H),1’'-cyclopropan}3-on.
11. §-Methylamino-spiro[benzo[blfuran-2(3H),1’-cyclopropan]3-on.
65 12. 5- Dnmethylammo-splro[benzo[b]furan-Z(3H) 1'-cyclopropan]3-on.

1000, capsul es 200 g. All the materials were mxed and filled into 10(@

u

“
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to redyctlon and then the resulting corrpound of the forrrula 0 25 A
(1} 'wherein n is "as defined above, 30 to reductive al kylation or
al kyl ati on W|th an al kyl ha1|de or- ? cting a corrpound of. t he forrm

(la) to redughi e alkylatd Bt (4 QRYBHS1odinb Wi aer In
to an aci gnhg 1'(;%‘ﬂnf§ :ts%n égrné ungt% %% : ﬁmﬁm sc& bmenlai%ﬁ%éprﬁdté?ﬁl
salts thebayaf\/eaﬁmﬁlngsmﬂ&d dafir.cl ai N5 1-12, or a pharmaceutical conposition as

cl a»uged i'n clidi MerfBrenpur Herptlemdu(ﬁneoﬁpltdwerblnmrbow Bérmel aim 14 or 1 5, for 35.

use in fhe treatment of animals includi ng humans. Pat entanspruche 1.

Spl rover bi ndung der Fornel 40 0 45 [.n dgr Ring A fur einen Benzolring oder
~ ei nen Naphthalinring steht, wobei RIRgunsubstituiert oder durch

~ m ndest ens ., ei ne der- nachstehenden & ubstltw ert sein kann: '

. Cl_,-AlRyl, Nitro, Hal ogen, Am no, Has gegebenenfal I s sel bst substituiert
sei n kann, . HyieP %o Ring ofir Qﬁ‘éﬂ%%ﬁﬁg &let SinenitNal E‘ﬁﬁah%g%feht wobei der Rith Qhdubstifent
kann, Acyl UdderSubdtitui@y sein Rann\darchieirdudeg GRgpdn G\1spkylcilitrd, Hattgelni rAnlino, das ge-

' gekennzel chnsebenehml& selé$t SFlPai iont mmnmm@m@mge@bﬁ@n&é# sqlbst Bulstityiertpein

Gruppe_rws bs gy ,; ig‘fa al kyl ani no und .Cycl oami no. 3.
Ver bi-ndun dﬂ'é [9eSRAD3sIcnRgy &8 edf‘eg\tyfr't(’:'rﬁ&é’%lggn%zrelqchnet dal 3 sie in Form eines -

pharmazeuti sch unbedenkl i chen Saur eaddiet i ongssal zes vorliegt. 55 4,

~ Ver bi ndung nach Anspruch 1, dadurchagQeke gl chnet, daB der Ring A Benzol
i st undoeder . Sub stituent des Ben @] ngg D| 0C1 4- aI kyl am no oder
C26, - Al kanoyl 'ist. 5. Verbindung ch 4, dadurch gekennzei chnet,

daB die substituierte Stellung di e5 Stel l ung des Benzolrings ist. 6.
Spi ro[ benzo%ﬁdeuﬁ:amAZl(e@sttehémtgeo#rmyﬁypm yri-heh ded@boxyliert wird und gegebenenfalls die

d erf s gin Amino-Substituent
> Acel hS aﬂgiﬂ'@ﬁ ' i#‘%&?ﬁ% d.gg-ggﬁamgg %rrl‘ g?\?'r‘\dest::s él:ne ‘Hl;‘:i?o:y':

A 2 SEUA Zin? 5ePr2g U A Ll T aee mh e ! aie. e

Spi rof na
5-Nitro-spi r@& Hherlsmﬁv&d.mn@a&rﬂoﬁnan 10. _ ;
5- Ani no- spi r of benzo[beuran 2(3H) 1'-cycl opropanl 3-on. 11. R - ;
5- Met hyg,ani no- spi r ol benzo[ bl furan-2(3H), @ ' -cycl opropan] 3-on. 6s 12. .

5- Di et hyl ani mo- spi r o[ benzo[ bj f ur an A- cycl opropanl 3-on. 19 I~
1111112 111 112111211112 13 (Rl @ e !

(A) als Wrkstoff eine w rksane Menge~0eb”i n Anspruch 1 definierten

Spi r oveg bi ndun B) ei.ne pharmazeutisch unbedenkliches Tragermateri al
oder Vg’%dunn g%’sszt??qg %fé gfiend Ta"%?fé@}ﬁwéﬁ hat nd e Money ?dGhB‘a'éY'ﬁB'fm und n 1
Spi r over biJackdi gekdRizeitiiel®ag0 10 - A :

—————
o

L LT Oy

t 0~~~~~~~(4)eine iViarbbhgungddar FRimugy A fur ei nen Benzol ring oder e| nen ' B 1
Napht haj i nring steht, wobei der Ring unsybstituiert oder substituiert sein .

kann durch -ei ne der _'Gr uppen C., -Akyl, Nitro, Hal ogen, Am no, das ge-
gebenenfal I's sel bst  substi tU| S anh droxyl, das gegebenerﬂ‘aAI I's
sel bst substituiert sein kann, ?&Ey Aoyl , dadurch- ‘gekennzei chnet,
daB ei ne Ver bi ndung der For mel

in der n die vorstehend genannte Bedeutung hat einer Reduktion unterworfen wird und danach die
erhaltene Verbindung der Formel

80 ' ' : (ib)
o (mz)n\—E‘ItSd | - | .f

_ in der n die vorstehend genannte Bedeutung hat, einer reduktiven Alkylierung oder eine Al-
55 kyllerung mit einem Alkylhalogenid unterworfen wird; oder '
(2) eine Verbindung der Formel {la) der reduktiven Alkylierung unterworfen wird und gegebenenfalls
die Verbindung (Ic} in eines ihrer Sdureadditionssalze Uberfiihrt wird. '
16. Verbindung-(l) oder deren Saureadditionssalze nach Anspruch 1 bis 12 oder eine pharmazeu-
tische Zusammensetzung nach Anspruch 13 oder ein Produkt der Verfahren nach Anspruch 14 oder
60 15 zur Verwendung fir die Behandlung von Tieren und Menschen

- 65
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20~~4~s~Y~~~~~~ in' .der Ring A die vor st ehend genannt e Bedeutung hat,
decar boxyliert wrd und gegebenenf alls die Verbi ndung 11) in ein 20
Saur eaddi ti onssal z C}oerf uhrt wi rdod@ 4m ndest ens ei n Am no- Substi t uekt

Ring A vorhanden ist, dder in ein kalinetall sal z uberfthrt wrd, wenn -

m ndesﬂbnmdinatialsl-lydroxyl G uppe am Ring A vorhanden ist. 14.-Verfahren zur
Fbrsteilung ei ne over bi ndung der Fornel O 30 . i (Ic) 35

i n" der’ R ﬁg %“i‘]’f’%s’vé’ré’tfgﬁ% Y genannte Bledeutung hat und R NMbno- oder -

Di al gyl ami no und n 1 oder 2 ist, dadurgh gekennzei chnet, daB (1) eine

. Ver bi ndung der Fornel (NOG2)n . ' . o
) 45 . in der n die vorstehend nnt eédeut ung hat, einer Reduktjon

.unterworfen wi rd und danach die oehdy Ver bi ndung der Fornmel O 50

'|(b) W NH2)n A $ 4 in der n die vorstehend genannt e Bedeutung hat ,

ei ner roédmmwvérremﬁse |uerne @d@ﬂe WENoYpU naphtaléne, i 'eﬁ"ﬂ'ggmf‘ns'fb sﬁ"ﬁ?
“ﬁE'CFng' Ryeshydrgeye (Ia)

Al kyI hél’ g ?.h‘g:* e i "'} 0gena. AR AU RAUK
der 1 e AR oy v anﬁ iMoot BRARBEEL R AoFun s
Ver bwduag;- @hm}amyﬁmmorw&ymwmo Saur eaddi ti onssal ze uberfuhrt wrd

- Ver bi ndungS( Chmpahér seibar @nreSendicedand Rt saussie aformee daw hseM\uzgditiarh avechirs adndle oder

Y E{ém"* ”&ﬁ %'fé’i’go R T e =@%&u§éﬁ§ﬁ5fung"

von Ji erens $d vevendicat 4 dans lequel la position substituée est la position 5 du noyau
_( fb Heni‘éi:&.lll 11 1111111111111111 - *f .0003084

_- Revendi @aSnqueenzOIb 36) ¥ vqlqu,qpenélérqm ee?i'é o ' - y
~_ Co e 54 ou un noyau napht al ene, le-

noyau_et an éfﬂ %mg ﬁjﬁ%’&ﬂ" Ao atbegoi Ns un alkyle en Cl6-,

nitré h nm{benﬂiw]fuﬁﬂiﬂiﬂﬂﬁ’-@}cfoﬁroﬁbﬂé Bicheles, hydroxyle, qui pout

etre subst n Lﬁsmémelydnﬁnaburdfhdnidﬁmydna(mﬂ 1' ﬂ$ﬁ16$-3+0061 | a revend| cat | on 1
dans quuelI2 | dimg l?‘mNOW‘E?g:['PuBerP"@ErG( "HBIOIPFBP?SI' :1(‘

T e e Mk A e -
Conpose SelllurPrbo%dé eumdarewdnl ®ih &omniamsp.do&weimdwa noyau A est l e benzene et
| e substituant du noyau benzeni que est un dial kyle en Cl-4-am no ou '
al canoyl e en C2-6.. 5. Conpos6 selon | & revendi cati on 4, dans |oquel la
posi 88 on substituee est |a positg " oyau. benzene. - 8.

Spi ro-[ benzof bj furan-2(3H), 1" -c 1‘{ ]-3-one. 7.. .

5-acdt yl spi ro[ benzof bl f urane-2( 3K cyclopropanel 3- one. 8. _'

Spi r o- [nap&m[Royaubﬁéﬁ@anzcﬁlﬂoyaulbenzsa@%@%% Cha '

S- Ni ¥4 0- S psubsHtti pa Osubstitels b 34 Fhdins dn ' aGHCLOIT, g.éllgi\ﬁﬂ?ﬁt gn&‘ ? ét;tal?tp:(::

5-am no- spéwem#g"%rﬁm[é&deﬂmmezqu&tyuélhydrmle Iqomeomamhelﬁmeritetre substltué acyle

cé procédé comprenant la décarboxylatlon d'un composé de formule

.45

ol le noyau A est défini ci-dessus; ' '
et éventuellement la transformation du composé (1} en un sel d'addition avec un- acnde Iorsqu au moins
un substituant amino est présent sur le noyau A et 4 un sel de métal alcalin lorsqu au moins un groupe
hydroxyle est présent sur le noyau A.
- 55 15. Procédé de. préparation d'un composé Splro de formule :

e ey @ ' - I

ou le noyau A est défini cn-dessus et R' désngne un mono- ou dl-alkylammo et n est ‘I ou 2,
65 cCe procédé comprenant
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——

11 »yMbt hyl - am nospi ro[ benzo[ bi furan-2(3H), 1 '-cyclopropanel -3-one. 12. (jé)
5- alnethylanlnosplro(benzo[blfuran 2(3H),1' -cycl opropanel - 3-one. 13. ;
/ Conposi tion pharmaceuti que conprem3m conme constituant actif, une .
- quantit6 efficace S6 splro dMini dans |a revendlcatlon 1. et

(B) un s&ﬂdﬁﬁ"“‘aﬁ G‘#"M“B&?C?t ﬁar maceut i querment acceptabl e de ce conpose6.
'14. Proced6 de preparation d'un corrpos6 spiro de formule 0 oble ngyau A
reptgsgnt e un noyau benz6ne ou un.ng 2Rhtal ene, | e noyau etant non 40
substitue ou substitu6 par au (Wi d en Cl j, nitro, halgine, _
am no, qui peut 6ventuel |l enment etre- R TE substltu6 hydr oxyl e qui peut
event uel | enggt, £id & m&_ldgssu@ﬁ,wq@é,et sul fanoyl e, ce procé6de conpr enant
| a d6Car BpiamyRtibrobu dalkﬂhns@mﬁaaced@ éamiposd @sitaodoforhde noyau A est d6fi ni,
-dessus; et eventuellement la transformption du conpos6 (1) en un sel
d ‘addi ti on avec un acide | orsqu' au noi ns Jun substituant am no est @ 65ent
sur I's noyau A et a un sel de nttal ¢& Gyl il rsqu au noi ns un grd E)
hydrox,yl e est présent sur le nW A 15. Proc6de de pr 6par ati on
d' un conpos6 spiro de fornule 0 60

rd

(lc) ou le moyma im@ﬁc:}igf T}?%# mdesém's et Rl designe un mono- ‘ou _ l
' al kyl 2 6 !
11111&1%&‘& ggg:gﬂff e %‘38§&§W8’6“§‘1€ﬁ? i u@?’?tﬁ“ ity dc"oér'r’p'"ia’égeéj‘%’l
mul’e 16.-Composé (I) ou ses sels d'addition avec un(dcitlp, Slonrlesrevendigatipns fli-c12t boune

- des s ugompuditignl gharnizdewtiqué 'selbi \ia arevendication| 13| e |uat produitr @l LRTeaéHéE selgp les
corrpose reyendications \dcoy 5 poyrde traitemest des animapxy; epmPris lesthuAing - dessus
i ndi quee, avec un hal ogenure d'al kyle; ou (2) I'alkylatlon reductrice d un |

-conposg'de formule (la): et la transformation 6ventuelle du conpose (1c) 20

en un sel d'addition avec un acide. 16. Conpos6 (l) ou ses sals d' addition
avec un acide, salon l[es.revendications 1-12. ou une conposition - !
pharnaceuthue 'sal on | a revendicatlon 13, ou un prodU|t du procede sal on '
| es re¥endications 14 ou 15 pour le traitement des ani maux y conpris Ies
humai:ns. 25 . 3I 35 40 45 50 55 60 22 . o

.
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