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out by redgti onprefeably ad dlmscpiveutrm poxleded tdmperatyce, pdventagerudly eff the 15 .

i sopropanol , 15rflux tempegaus %"nt‘?i’é“%ol vent medium at an el evated

tenperature, adinCempe fmulahﬁa ety ee wle¥r eact i on
m xture. " (b) * CoffEHR n h&t@ E ,,,,,, ﬁ%yl ene
group andyy re HISY. QepreadntiOd) bcgg,g )ﬁ?dr&‘yhﬂ € prﬁpaf ed

by reduct ien ofcond:ﬁnnsoapmsqsf bin dioubdd di:dxrwith »aaﬁétbng/\taﬂ:bw]n
p ly effected by hydrogenation in the presence of a

b
, th NMea S B e yst, ' }‘;@‘;g’ %ﬁgﬁE coal,
?Qfﬁgn \éma@g)oged_ 3 eﬂﬁfsmmﬁﬁaﬁ%te ‘fF, é,w"g &dﬂ@?ﬁﬂ‘k redgction

is preferably elifflé logrami per lsqudse weptimetrs. on i n- the presence of a hydrogenation

catal'yst for ex(a'-_"-""_potpai lof2 Girkitith OVa G1kAGHE OB repfibents N ErbyRnOpréb g oAl , 1 N t he
presence of an eh oxyethylsing gaoup, mgyobe 1 .b)eredudt!emefrcoraésmm e.g.

s % v SR TR R AR
Conpounds -of f othengh ;af___.ﬁé:_i"ﬁ@@&as taslan&;ng‘gﬂhyh?rm chgxmupr and Y .
represents a hyRAPERAIFREY i e preseqre ¢ cpres cradertee

correspongs ng GEERRLNES. Rlre bkl mtw%an’é & 6%5 capabl e

of reducing any c--:_-- ny r resent to dr gx rret ne groups
o S 19,27 oo I UL s Sl il ‘*ﬁgs:"%tti reduct 1 on

is preferably ef ioecm onln;y ageqaésenmh hyd f ﬁﬁ,ek’emand)kmébe ydr ogenat i on
pos @

cat al yst, for Fakrs B\g ner;?mw Fg rdqte%cm;tfollqwndbme presence
of -an |nef“t or st f5pm coppounds of 37 alkanol ,e.'g. et ha#fol ,
preferably at an el evat ed. pressure at a hydrogen pressure of 15 35

ki I-ograns per squar s,

cent_,l netre. Oorrpourgds of - for mul a V wherein X
- ' - of,. fornula Il

I ni ng'a‘rom to 4 carbon atons

wherein [err] represen ._gr p c
and [err] represents a hyortC rr] bei ng as herei nbefore
defined, may be prepared, by heans of ‘the G&Gignard reaction foll ov\ed by 40
hydrol ysis, from conpounds: ofxthe general formulaXl X or X -

40 [err] V\/nereln [err] and [err] are as herei nbef ore defined, and [err]

represents a -stwhereighR% lﬁrmbﬂﬁharhedhgmhﬂfvred ﬁ ndgR* ¢ reeeemaaﬂuwyv?mfrom 1

to 4 carbon ato?fsm‘tﬁé }g 2 dmg& “"“ﬂ}g f’lg i B, y be

represent gg by respectively: - 45

45 [err] wherein [err and [err] are as here| nbefore defined. The Giignard
reaction is carried out in coRtM&dons typical- RiMeg} | gnard reactions, for
exanple in an ether (e.g. diethgl -ether) at or xegmr roomtenperature, to
form an

whetem Rz, R* and Z1 are as hereinbefore defined. '
: The Gngnard reaction is carried out in conditions typlcal of Grignard reactions,
_ for example in an ether (e.g. diethyl ether) at or near room temperature, to form an
50 - intermediate of the general formula: — . 50



50 i nternedi ate of the general formula: -

50 6 1,468 830

6 Lerr] (wherein [err] and [err] are as hereinbefore defined) within
general fornmula V. As is herei nbefore described, the interpedi ate

conpound of formula X1, 5 generally without isolation, is then

conve d by hydrol ysis to a conpound of the 5 general- formul a:

[err erein [err] and [err] are as herei'nbefore defined) within general
form mhrch is then hydrolysed t | ?correspondrng conpound of. :

f or mul a--- CALEBYY — _ ; 1 dad s._3 hydrnnpn atam. X reo esérrts
a trans-vinyl ené group Yo repre§_ents 10 a grOup of for mul-a:k wherein -
[err] represents ‘an’, al kyi . group; _'-reresent a hydrogen atom - and

[err] and R9: ‘are :as..herei nbefodefr ned, :as .‘T“s ‘her-ei nbef ORI des- cri bed.
The conpounds -of. fornul.ae I X and X &Y Qenpr epar ed. fromthe'_ propriate 15
al cohol s "of fornmufa VvV V\,herel n RLO:r epresest s a hydrogen.atom. ==X represents

a 15wk ReRY] Rﬂ&l%ﬂ@m&h&ﬁﬁ&&ﬁ@&e&nﬁ)ﬁﬁf&%m@ and#grr].
and [err] -areVas.: her i.n- before_defrned by the -appicati on. .or. adaptation. -

?]eplr(ggent ge(tih ,qg(djl m?:ﬁ“t“%%ﬁ ﬂrthF W%Yfm Hf’%{agggl[gn%f the

al cohol with hexanethyl di silazanie, i n t he, presenCe of 20"
trimet hy| chl or: osil ane.or. hydrd e _ehlori de gas, Jn dry condi: t| ons for

exanple in 20 'dr'-y- t'et rahy, OFvVent Conpou g of for mul a V-
wherein X represents an ethylen _erepresents a gro é’of formula 11
wherei-n [err] represents an al kyl- grﬁm'p\oand ferr] . represents a hydr ogen.
atorn and [ergl ,,e ,] . arl. 1as h ef: defi.ned. nay | '-'prepared by -
25 - . _the. iniﬁﬁ'%tqg ¥ rolfs 1?& Otag.t SRS gﬁmﬁi‘é”%ﬁf@ MgWherein X
repr aselt S a R represents EE h'.'j 2&ged mm,sxweptydeme tra ne @yup,tWﬁ:paaﬁdsl cat jgon of -
met hods her ej HERED pffosade 1 yehgreinoR® represepia bsroupfapéaﬁ picsewy Bon .doubl e -
bonds in compiapAs. iffie l\lﬂ“’tﬁ Rt 5'Eﬁ’td§_'s 5 %% Va' wher eih
X.represents an TFHehvg ﬁdsgdf(ft&!axulae'ﬁna‘n&mw &d' afed £y i bgprdgkistgBy be -
preparetf by tﬂ@hﬂe_;mﬂas\éq@m Wmmel&)a hgrrcoﬁfedrmn,bﬁ ‘TEpité pat edts N
schemati cal | e b P, Y Iepresentss cf?n e e mthods T as-herem' - !

- by ' the: apphmuon or adaptation_ of kno ?d : :
1, 468, 830 ducuon of the R. group. When Ru* represmts a’ mﬁyﬁ&g&hﬁ' ay be &S
her ei nbef or e i néed ch yamlugdsfrr}xe kleghb tHyjaekige Ninache '@ﬁoef:beUl table
aci dizl abi | e ¢ffigelylching toe fﬁéﬁ"&fnlﬁl&rﬂees@r Bugry’ qoe@msefntt e@maly iRl atle those_
whi ¢ti are east¥ Jak 7t uﬁ%@h@éﬁﬁ'@ }(:%Je&s iR 1S €. &de

reactions, e.ggrobp e B otm feRDRY ADMtentd Tap WikylUgSup) 7Uey
by, for, exarrphydrosqtavdneaoct RORE aﬁd R"’ are ds (reveinbet h ;' mepbe pre

25
5 The r®acti offe geduction of H‘Hf XA dY
mor phol i ne enaRbas) %?“‘ Vo it o e TGV oot O
is carried ou:b"" indsl b oflﬁﬂivmlgﬁbﬂil(:re‘@ﬁ*eﬂ@&iethyﬁ@ nple. an. ar onmati c
hydrocagbon. (e. % . of formila- Vb ey he pregared . sequemse whish ef er bl y at
60- [er?{ f ol P W‘eﬂ yasfollpwio— -~ ‘aqueous aci'd corditions¥ e’ g
wi th hydrochl oric acid), pre erably at arrbl E 10 perature, and t_hen
heating with an acid (eg. p o= prefer- any at
about [err] and preferabl . _
(eg. butanol) to cause the. double bond We vmth the exocycllc to the
endocyclic position. 15 - .- . The al ol s of .general farnula XVi.. are
reacted with a source of hydro anr de (e.g. acetone- ' .
cyanohydrin) preferably in th a“base, -kef exanpl e an- al kal |. '
metal carbonate (e.g. sodiumcarbopate), in an aqueous organi c. solvent,
for exanple an: aqueous Iower aI kanol (e£ aqueous rret hanol -:-'.preferabl y
at 50- [err] . R o .

'_-_s.ubst it ut ed |

XVIIT




and advant ageously at the reflux tenperature of the solvent enployed, to
gi ve 20 ketonitriles of fornmula XVviI.

20 The ketals of general formula XVIII are prepared fromthe ketonitriles
of formula XVII by the application or adaptation of known nethods for the
preparatlon of ketals from ketones, for. exanple by the reaction of a

conpound of formula XVI1 with the. .. appropri ate al cohol or diol in thes
presence of an acidic catalyst, for 25 . - " ‘exanpl e p-tol uenesul pho
acid, with cont| nuous renoval of water. A vant. ageously 25 t he react on is
effect%d i 2NCe.. nf an.in

aromatic hydr Oaﬂfei‘&ﬁnk( & hdaamzfeﬁedeﬁneatanamlel@mech hﬁlmerr afonir &, a with the
con-" tinuous r Islwdflab}htgmup B\ EPEEPRA tbarli% tus. The
ketal s of gener¥ i l‘?ng‘}, m‘y’%f @gﬁbﬁg tp“ o %ol vent, 30
for exanpke a |Gy hikfligh hyl ét : pre eraB y atsa
tenperature 30 bGIhwmmehqald:hﬂepéiom}qla Xﬁanrtmmamds(egfthé owmphdlige VI by

.....

means &i~ known SEHwp) @k c faneng fo ed eyt AR B8/ | al uni ni um
arede (50, d'mmnf&‘ﬁf‘hrﬁ’:&‘ﬁﬁ&ﬁ&%@” s E,' L R vt

for exanploe an sqbeatREdid cdhititibm- (e SA wUD My, r&:hEnc fefejabl ambxent tem- Themenes
of -cycl opent ancmeme@tl&snh%mmhmmt(ﬁm mmeaa mtwgi),mrd@ess' 35 of

preparation of abljata mg,;m hycl 0

pent anoné and %ﬁ& ‘g'd MW‘T% ﬁm eﬁy Sarbon
solvent (B.g benzeme a[e&holsodf@m forbmatm net:&add @ith G soﬁb@bkhﬁl&og&i J. 15Am
Chem Soc. 1963@1@3@-8 moneli’vaeé cheypreseicn @ 2 buse, Sor examyde menber ed

ni t rogen- cont ai¥ s°d‘“'g aqumsm olf‘&‘@‘ms??‘ W%Hy carry .

__,d - : @i oxygen and
n|trogen 10eg mﬁﬁhﬂdsloﬂfb uIWIUn t he am ne cont a| ns: rmre t n one ni t r28gen

atom one of t %%Hb '
e

tertiary By th-fﬁ'fgﬁm; '
net hods 45 e iRl ,?,,‘, 4 : :
45 As w135 be raanhld y—mpmmmomtedd,wmao&smsmmwdoﬁmmr hmlvmgaoutlhe | s®eric
forns.of the c _ vem%rpfam ereanic splusos, Her expmpleAbnt i oned

centfes of chir o m‘:’#ﬁ mﬁ Ml g@?’&nwﬂ fd&Pt ati on of
known' met hods, forThe el lof gelfe meaii'd &diﬁo@d 5 arl TRyt dfgasti poved €d by

chr.omat og’Paphy falsmgplesae dialkyl Ser (e.g- d!artl!i )i prafefablyrar. sabmemme or f3om
the vapour phas¥eue o8 l.f "g‘él‘b?’oag's %% "ﬁ'%ﬁf’t‘ﬁ ppwn.
crysal i-sation fd[ ﬁ y,%tgn:sm’ Lﬂ}é&_of t he

present ‘i nvent |m|bma(eeg bdnaene)orrpounds ‘Wi:t hi n fpr mul a as her ei nbef ore

def i ned afid V\,her el'lF\le B3R = ¥ i es-3555
PIER L E d a met hyl
Of. A, saaem;
W roup _
additi hetero atoms '
on fi & ".‘ '

7 [2 (3 hydroxyne4 noxybut trans- 1- enyI) 5 exocycl opentyl | hept anol’,
60 - "By .term “known 1 meth " as used m tlns specnﬁeanon is meant methods- '
7-12-(3- hydrox 3oan ' . ] ans:.. : I oe tyI ]‘ﬁept an
ol , 7-[2-(4-met ="A“. D fsomaric fopms of

7-[ 2- (3~ hydr OX yong}- BECachiaraC ya:éais;ﬁx" idn GF) a4, Vo) ékipienol. 8
8 1,468,830 8 dl’daexe&_ - ,'_'folgxsEmampHeeapuhtdeshyr a&rmatdghahy: Laaldtsxve)f ti he
present |$9vent|'. otiar) fromcsol -. _.W“EMPE@ ‘suftable adsorbents, or by - 50

[ 2- (4--Met hyl - eptnol..- 5, (1)
e B

ds thmfoxmula
Prepar ation. of l2 o anaI 83535 wmf ognl%mm

1- ot phol 5no- Iﬁgﬂmamar@mmﬁkﬁm G EmerBl gRMBOPENt angne,
(21.4 g.) in bdbzRiaex r@emn# fobmnﬂaelliwhmw repreichis e ofiethyl grduphiour s

under : ni t rogen,@a “’LPFF@’“ ylgroup; - ntl nuousl y rem)ved wiih :a
Dean and Stark. hea pyads S ?1%“ Lt am\éﬁtsfﬁlg’ﬁ :
7-[2-(3-hydroxy-3—methyloct- -I-en 1)-5-oxocyclopen l]h tanol, RS
.60 - 7+[2«(3-hydroxy-4-phenoxybut-trans -l-ey;zyl)-s-oom;cycc;clopetztyl]el? tanol, 60
: ' 7—[2-(3-hydroxy-3-methyl-4-phenoxybut-trms-l-enyl)-S-oxncyclopentyl]heptanol,
- 7-§2~(4-methyl-3-oxooct-trans-1-enyl)-5-oxocyclopentyl Jheptanol and .
. 7-[2+(3-hydroxy-4-methyloct-trans-1-etiyl)-5-oxocyclopentyl)heptanol. '




10 dropwi se, 18% hydrochloric acid (28 m) were added and the m xture
.was stirred 10 for 2 hours. The organic. |ayer wasseparated and
evapor at ed. Concentration hydro- chloric acid (72 m.) and butanol (300

m )were added tothe residue. The m xtute was “Heated at Lerr] ‘for 1 hour, and:
then the solution was concentrated to:give an oilL Diethyl efher was’ added
and the ether sol ution was washed with aqueous 15 sodlunrblcarboqate ’
and €E§u_mater and -dri ed over sodium sutphate. The solvent was '15

evap ted and the residue was. distjilled.under reduced pressure to give
2-(7- h\/&irnyvhpnf wl)cyel apent - 2: ens: 148,830 (1.1.7 g bop. 125 Terr87055 -
mm Hg [err], Zzgmemwa@mmkmMmeMMmy%wmwmt anal- used

as stating nuatdin préparation e - above 20 .::'_rocedure was : prepar l:as: ffol | ows: - -

- 3, 4-Di'hydr.0: 2H-pyr i‘ Eda dlg
str rring.to agy- pkpui-ﬁon[g(‘z-% xéf
concentrat ed hydAoekiue iof: @it yﬂ

rise to [err] DieaS dienthet:
was cool ed an%ﬁlﬁﬁ SRS |
Wi th aqueous - degwisn18s: Eyﬂfoaﬂm;tae:da(n L Comiednt s sBEedOV €T ipodi um
sul phate. Thefgeﬁ,b@,m Thmsgamemmsrswamud:m m.tﬁhéommaﬁbﬂ&y&b-s- t| I I ed
under reducedgj : %Z ____f“?"g(m% ks O8] Ry

(411 g.) b.p. an @il Dieth cbﬂof)é&lﬁjdﬁhé‘ e W lidACwas wishad Gvith aqmonl Y benzene
(50 m Nivas amiberbicketo -ﬂ.ﬁ't}len-"watemaﬁﬁdﬁd dvetTsbdiurh Gulphate! Thel sollens @hsUit | 0501 :
7- (2-t'et r ahyd€E9psy %) IREIE 1S WY Fllﬂﬂe'mé Qre@uced (pregsu .'-.'m,:my.-(a-r et hyl- et her
(200 ‘m) The © aflle ] bRy, 1355 s-then

)

added  .to 2N aqums.(zae_-. (RRAD wsedTlad seiein, %m .Qfe;go%ture was .
heat ed 28t [epm}:edﬁ@ma&ﬁepamdaaz%gg-g% then. ;at u%rat' J : :

h ‘s0di umzo

chloride and thef-Dihgde-25mn adF qiﬂ‘@otrs“m_”
di et hyl et her?ﬁﬁ Tﬁgmw Horelny me $4, Pﬁbg’% \ Gﬁ'
agueous -sodi uladmfs:ar;homur :The.: Edlmmn coole35an (BeARAES (58O ALY dfl. : :

dried o¢&r sodheselutiop t\@shﬁmﬂls!ﬂumnmbwmaﬁédhﬁmm___mdr esi dsie was

distilled undg Ao b %:;}3" oxyhepanal

(12.7 g.), b. pbp 'ﬁo- 30°C. 0.1 shm!] \Dave.: biry. al so be *
carried out repl Bifsobuyyldhingini ""é Eﬁmeﬁﬂmlwfa'ﬁddb@wb-hept anal bY'
7- hydr 0% hept Pt--} : ydrppyrangloxy)her ___..‘trrle(zo 30’

tet rahydropyr

7- hydr oﬂ%hept i
t he. ‘net Add. degtt
V\ater (660 n1 ind

wasadde sodi um ] ) gedyre O alsio 2 , YheoTs ahyriy out
al | owi.ng" t he &5;',,; % -'  /r ISR IR al. [ipropared as. described

then added anttribiypdro dyShesthdeairig. 1 OF. - :
further 50 arrtﬁymmgs!ﬁlsly 7 drkﬂybtrpnnﬂtdararbe(p&@&ednd )mmhpsﬁdwm aqueous
sodi um bi carbﬂ%% ﬂ?s-- bed belowe and - v, gor ous|
stirred.” The gPgAChEOE '_ ol 9 968¢E Lon a the
di chl or onet haﬂam tage) s diiine Pleriodaie(86: @) '

di cl hronmi et ha‘ﬂ%' SOE ot
over .ankydr OUgg

i n vacu0- bel Quo 4y (rerd RR 7and Nt ERIrGHe sl T8 P Sy e
[err] 2700 [enoda}e wis?_iﬁ:o{rarb __ ﬁ[ttam)n Bﬂaﬂﬁr&_f gdmetHine layer separa L;
2- ( 7- hydr oxy HBtoy vasaed nifly didklerpip ';Kiop[‘@‘)_mthﬂ. soubiried

2- (7- hygy oxy ﬁ;ﬁ.‘ LA .ﬁlggﬁ
g:) 6% aqueocds?, smdlc&mmaa@nate ? : 7
stirred and h ated under reflux for

,water - _ S’ .aC _
dr et hyl et herhyami rl%f’ 2_%%4 P B naca FR 5 m b B0 Vol Lywas VLS renoved
by - evépor atstioed ana ‘ mde;efeﬂu:hmrmsurdlmah&lﬁds ' y ih SRS mpresswe to
gl ve 2-(7- hydﬂ@ﬁ(’___,__ added;: nizitusy mameérwtbdmhwhtheem(dﬂsﬁﬁdgve) b. p:
foi 162610 e T e P “z?f%.}:yd;”:y’if’i‘;%’izw —S
carbomtnle (13.3 g.),bp 144°—1sz°C /o 15. mm.Hgy . 12%95 qm

%Ph.ano B B




1, 468, 830 9 (iii) Prearation of
7-cyano- 6- ( 7- hydr oxyheptyl) -1, 4-di oxaspi ro[ 4, 4] nonane. A: m xture of 2-
(7-hydroxyheptyl) -3, oxocycl opent anecarhonitrile—+20-g.), ethylene glycol
(576 0.), p-toluene sul phonic acid (1 g.) and benzene (160 m .) was heated
to reflux for 3 hours with continuous renoval of water.The m xture was
cool ed to. 5 . anbient t enper.atur e: anhydrous sodi um.carbonat e ‘was aodgn

and after filtration: ~ 5 through a .bed of sodium carbonate, the

sol vent. was renoved under reduced prlqgssggure The resr due as, di stlﬂ | ed
under@/edaced pressure.t o gi-ve—7 .cy.anu.n.u TV QT o

heptyl) -1, 4- dlmap m{od «;gm T oaboni b 3 Ceddyienk 11 NHG.
Thi's. material m . es“s’ Eﬂ "N dnkd Henzedd %h&t&%&e an

al i quot “being ¥ '.lﬁ,q,@; ith cont Gous Pemotal of (et f]'l)'he ohixtanen r“’el err%nt al
anal ysi s s. anbient t'emperamﬂeﬁ usdsodmm carbonate ‘was . added, (and d ezz 9.2, N,

4.89% . [err] - ehepuly ‘@ cbed of s@uma ‘bﬂm’ m’g‘? mf(.g_ h gpar atron of
7-for L’QJ" 6- (7-_ "" T§‘ ) : - % u:dggrsédxéc)ed%smm“n21 4206 mtmmv’mlgofl'hls

di i spbutyl al unf Ry Ehed. &l& rialin Ol ehentazemealémwf‘)d‘s 10 '
added, wijph raamb siwmvmg,/onmfls@rmw ayplysi -
7-cyano- 6- ( 7- hydr.oxyhep , 4~ dloxas& PL; H}@i4N4]umane (432 g.) in
dry di ethyl ether (432- %?v 3t rellﬁires15CC, 37,ru,m:.nza1N aizhtent tenperature was

continued for [err] hours and the myﬁture vi/as added. 02N agueous acetic

acid( litre) at(:v}i PrepatadonaiL i TR Y Sehl S ol @%C Was .
separ-at ed and 'L A BHE §"f mn i %hwd tﬁ}-h;gioﬁ?bhé{. Ths
corn- 20 15 @t it ) iR frings 8 um _
bi car bonate drabaBidnt OBierature wasOcostiie: Y lcthe IREAIE | 9010 “Ba pvied i n°
vacuo and the raig uagetig| acid] ( ' M R %o e ' -

7-fornyl - 6- (7-17 s
164-[err] 9. 04-"-' | ; s%g‘ n&nﬁp
(v) * pr ep&é&hﬂdomressuaf ~digxdspira[4:4]n

-trans- 1- enyl ) -@531g); bp: 1“°—2°g°§‘/@r°ﬁ'§%(ﬁpft@l¥yﬂ‘]‘nonane A-m xture, of
7-fornyl -6-(7- I‘@'&}'oxyheptyl) 1, 4- di-oxas 4] ni_ nane fe 131 .g. ) ‘and '25
2- methy hwanoytme?ﬂapdmn:ebfrﬁ-ﬁm#y* ﬂf&’& 8 e R -
t et rahydrofuran- (30 e . 114}.@13 ura[@qaig&a (Bes g;h8 hour s.
The sol vent was_ e e tihes 7,3&,,,&31, erﬁHW gpesndueteu;hydzpﬁg ted

Wi t h- pet roI eum %&)re[iﬂ“ﬁqd mMghIDfNEds h@@ The fikgered

taryd:: mop@hoﬁ%& ‘?Sﬁéi%o %9&” Gﬁ!mfeo gi ve
i %dg‘nqn%

fed yich
X -fﬁf’f_ gl 3-&%%511@1)0)4&110!3*
X oridne) (5.5 : : e&m]cmi660 lerr]
' jﬂl&b@ﬂ@x&ﬁ B&W&%ﬁ&ﬂpﬁsﬁh&aﬁh aiied 38 atattingr gnatcaalewriSal was:
£ . apd g:lp en: lphosphme 3
ged - under
o-ahd WikSresidimt (cidet ed Wi t h
partishwisenteds r enoved
REh d&phouidm
smm entws r,gmavaar bonat e
(109 g.) in Watt ;Emturatedl\ﬁiih petroleumeﬁ@r(bipr rred
vi gorously for % O 10 b mmﬁbym&ylemnpmle@mbpm @2 &Ry -Pet her ,. and
the ethere extmm;t-mmre dr| ed” over magnesi um sul phate. The . oI vent 4r§/as
removed by evapar at1mmmmﬁnpmﬂmrexswass CspeFing o matRmRkt WIS BERYEG ® wi t h
petrol eum et her ffllowgs.  60- at —40°C,toasolutxon
anoyl et hyl enet r i.pf 'J-fqo*ja -2l ﬂﬁ' ﬁg( g@&%&dmﬁ&luuon s etigrdd for
45 1-Chl or g; 3- - np R Qb peﬁﬂﬂeumdagena e g8 iﬂwat bbbl l-m-t‘;yﬁg% prefpared
as follows? . 2- Nemwmmmws fldlylsma% Grushed ice, Wy e@’gx’m a6 at
-[err] to a sol e o gausps selnton; _°e2gm-- iggerly ¢ @i oer plaghdsint . ) and
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water until thes a1 E6! thé PRp mbng@-mfhylsxpxyn&xyn-7-(3ermoamle¢ny

| phat e, 4and \pebsa ity pf G aydroRy- 1 5y
sulphat e, 4an 3‘;%{ 4’5?3 neIu or %he gg';rm;aphy One

crude product
silica gel,usi ,eld:éx% 15:- 1 by

§r$

vol une) as el uadpiro[4p] gm.LNS@er;‘tuS@cm'e '_ "; :
7- [2 (3- rr;é%roxy—;rreth- | oCt - f.r.ans:. 5 en - oxocWEl B- Denkw hept anol 45 0. 12
El eneht al SHar RIS Foifid 441 rr]requires:

C. .72 6; H 11 3%By proceeding’ in 4. sm::lat manne\m that hereltlbefete descubed m'Exam EXAMPLE 6

7-[2-.(3-Hydr: oxy(an . ﬁaauoitqfdf(%-hm Wg‘fﬁn Wéﬁﬁnol
Prepar at i g(g _ el>tyl)-1,4- 'xn8p1r0[4,4]n97nan(e3, bg;oS::_ PI;“’_ ?"% g;'%;‘az‘p To[44 4? 50
yhep, M@ﬂﬁ ty%‘ %ct&milddn aspk dioxaspifod, 4] nonane

6- (.7- hydr
25 By 4, ﬂ@&edisagaslsﬁr wndl,athercmmam 74:hy dd’é&'é'ﬂﬂé&‘?x i n. Exanpl e
3 (i) for the ym?gﬁeprl) mqﬂtyhﬂoxalreptyl)- 4-dioxaspiro[4,4]nonane, vz 845 e i
6- (7 hydroxyheptzé?fm'?’- 0 8% Goct -t rans- 1- enyl )1, 4- di oxaspi ro[ 4, 4] nonane,

but ' subststuti ig @ﬁmropﬂ.r[z-@tlgd@yaa:mmy}heﬂirm-l-enyl)-s-oxocyclopentyll- 55
but yryl met hyl enet-r.i:p

hos- :phorane- faor e s
hexanoyl net.hyl enet?ﬁ Wgﬁgsmawm %_m:‘é °" J«Wﬁﬁﬁtﬁf there
was prepared ptl;e ;taa st?bsu the : appmggm quantity of 7 -h droxy-3-meth Thex--

6- ( 7- hydr %yhep'f,"iﬁi"l’z b b it cihsyiro |4 A aciat &8 (she B[ 4(4 - 3060
nonane, [err] 1620 [err] 1660 [err] '
30 The butyryl methylenetriphenyl phosphorane (m p 158- 161C) used as: a
start -




ing material in the above preparation, was prepared from

1- chl or opent an- 2-one, via 2-oxopentyl trphenyl phosphoni um chl oride (m p.
[err]), by proceeding in a simlar manner tq thaL,herelnbefore described in
Exanple 3(i) for the preparation of 35 e

heyl met yl enet ri phenyl phosphorane from 1- chloroheptan 2 ne. - e

35 (ii) Preparation of . y

6-(7- ret hyl sl i oxyheptyl)-7-(3- oxohex tras-enyl)-1, 4- di oxa-

spi r o[¥7] nonane. By proceedlng in q4ai:'lar nanner to that herelnppfor

6-(7-t ri met hyh)dtdxmx h-eqnttwlocﬂ _-@@wexb@myl)t-rﬁaﬂ@--lmtpvmxyhep 1,4 -
di oxaspi r o[ 4, $99 4] 854138 £ i |{ere ppd, {-2-rhydoRsy  of .
6-(7- hydroxy 733' , C; ﬂ@ﬁ B ARSMR. fa el f“koxasplro 4, 4
nonane. 5f or "t ®gy sdutionih ek )&lﬂleﬂat(o&@)éﬁg&tatu[%\ﬁamﬂ:mydt) 1, 4

i oxaspi r o 4, 4}%&51%51@@&1&5SamBlFfalF%ﬁ?nngnhpletm&i—Sfﬁere was .‘prepar ed. -
6-(7- trinmethylsiloxyhepyl?)-7-(3- o§§£§g§£ﬁ gns-1-enyl)-1- ~4-doxa- 'a_?;f
spi ro[ 4, 4] nonangy2-{sex; L1yl $Soxocyclo; tyl]),&a@aar ation of
7-(3- hydroxy G , ¢ _.._%&’?-hydsoxylibpwﬂf}ﬁh‘(x? w{’é . :
45 7- (34fydr oxy- 3- rfEmpirdddinesenn s Xy 4510
heptal ) - L, 4- digp okrhio -f,f-.' . : .x
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hept yl )~ i4df"§-_;_. e, 074 N OAY° - prlate éﬂjantlty:
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1- enyl } 5- ozocyEld A
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6- ( 7- hydr oxyhgpt 34 Proce : PF: i p

. di oxagé)l ro[Fp
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6-(7- hydroxyh
but sub§§| tutﬂ g
tripheny phos . H.00 )= ' _2-_, AN q P .,,o fane Used as -
a start-. 975 cm-nglmtwlg ahoo ' lﬂﬁﬁﬁtd 10%( %/ &iﬁeptyl) 7-(%
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P A Mt DL Tred in
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6- (7-trimethyl sil oxyeptyl)-7-(5-ethhozy-3-oxopent-trans -1- enyl ) -
1, 4-ioxaspiro[4,4] nonane 25 By- proceeding in a SI mlar manner to
t hat herei nbef ore describedin Exanpl e 3 25 _ :



(ii) for the preparation of
6-(7-trimethysiloxyheptyl)-7-(3-oxooct-trans-1-enyl)1, 4-
dioxaspiro[4, 4] nonane but substituting the appropriate quantity of

6-(7- hydr oxyheptyl )- 7-(5-ethoxy -3-oxepent-trans-1-enyl )-1, 4-di oxaspiro
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7-[ 2( 3- hydr oxyw&habﬁdyhmmbm ¢}011810m>€19<%m£‘% mmavan%pt anol but
substitutjing tREY Ay; . met hy;

. pent - trdfs-1- -Eﬁﬁ?&sﬁ 1 ks _tm , 4] nOnane
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tri methyl sil oxyﬂsequst. of| a) yellow] oily. [ Elemetital, m@pr u!_l:,M ?ﬁrﬂgri;;‘m&? Qg %t arti g

materi al , .t her ERIES 2q s

hydr oxy- fsrreth A %ﬁg&ﬁ@ g'ﬁg&’fﬁ? 0&5 massq dcyldf emeft al
anal ¥si s: H 10, 9% err] 1/2E‘err] requires C, 68.9;
H, "10. 4%[err] FQe Pl7idtt el y  10%
W v sol utj,on i A
cycl es/second),14.<ai' i8] 4, eﬂylpeﬁ-lﬁn{-lid’mpli« 3. %03 8

err], 5.6-5, 7 1jclioxds udi§4]nonane' and. -(7-h roxyheptyl)-?-(3-oxo-4-phenylbut—m-1-E)(A|\/P|_E 8
[55-. I 3 o el{;‘y)-l .p ?aspxm[4,4]nonane [all three prepared as hemnafter described
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* A soluti.omegs 7 84 ﬁen m/x.yvmashcydm,mzs cm-, 1665° cnr‘ 1685 cnr?, 7§5
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-3 met hyl pent - mé,n%‘]ﬂ&£@ﬂ N)M-B' tely 1_' tipy !
as ' her ei'nf or e 37} 6}7 % tat f %ﬂ :
treated Wit h ag&bddy mdMie dtciﬁbs(— 98 anli 1@1 $€3 5\ghe@flpent-trans- SOI Y§i on

was all owed ta-enm- mmlt @ tauai : fRround3" @& é,aHad’Zt%ten

60" 15 di | ut @'h9%5x?”€ ans. -of an
i ce-bath The F,%] 6'&@3 lﬁ@ﬁg‘ ?ﬂé]ﬁ&e times
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prepar ed

preparative thiff -2 OEACYFIPRS LY “,“_""l [ iSioE
m xture of tol 4ggee faza’@rémand.rsoa&ei 105 W%, 50 uapinurre) as
el uant, tsp gi vaaﬁer(cmomfoah)ex ta B. 23 @uetgmagoa Gsd 55) @/smd)s | pesb-
trans- 1- enyl ) c{l - : glg E/ ngn d»amlrt -Found: C 68.7;
H, 10.3% [errMT ]it“t DI‘OXI mately 10% w v

solution in demﬁ)emmoafoemhydmd}hbptﬂi-ﬁtssoxab-pﬂenﬁalﬂa&s&enﬁ)—w ferry,

si ngk et ;a/% 2. 05 [e@ar ) letonqnhset 12_9 : tyl)_H_dmmpm[%ft at 4. 05 8,
(J=6.5 cyPles/sec '“ﬁ‘ﬂtffi. I iy {8 2 4 nogne HRAVPLESS 9
7- [ 5- (3- Oxo- [ eBpks o & Spiep R e e S anol s

(i)Preparation le'showx T Org'Chem, 1957 22 41) m hexamethylphosphotnamxde (35 ml) was,

r.L5 (5 oo phimpigit et sem i me e e).

suspensi off of =2 m sulphate and evaporated. The

6- 7- hydr OXy hep(ialiie Tant Al it 2 it B Bl lob Bhes 1o TapL 603 ond it

di oxaspi r o[ 4, 4]ether alivered-b. s&myac 0°0x ﬁpaﬁlscédacsrehmeenpiaﬁsﬂmsvbietsmdeb’ﬁl@ i n Exanpl e
9 (ii)] in. 15 dilute hydrochloric acid (2N, 30. m.) was stirred at
60-[err] for 1 hour. The m xture was extracted with diethyl ether and then
t he conbi ned ethereal extracts were washed with aqueous sodi um bi carbonate -
solution (10% w v) and then with water and then dried over anhydrous

magnesi um sul phat e. The sol uti on was evapor ated and



20 the residue was purified by preparative thin | ayer chromatography
on silica gel, using 20 a mxture of diethyl ether,. n-hexane and ethyl
acetate (2: 1: 1 by volunme) as eluant, to give

7-[5-(3-o0x0- 3- phenyl prop- trans- 1- enyl?)-2- oxocycl opent yl ] heptanol .(0.16 g.),

in theformof a yellowoil.. [Elenmental analysis: Found: C, 76.9; .H, 8. 9%
C21H, 803 requires C, 76. 8; H 8.6% [err] 990 [err] 1620 [err] 1665 [err]
3400 kr] NMR 25 (aproxi may- 10% w v solution in

deut erochl aroform: triplet at 3.6 [. (J 6 cycles/ * 25 second)
mul-tiplelésecat .7 -85.8 058 747aqle 2%‘] 6.85-7.15 8..2.-2.98 anif 1M
2.0 [err]]. B}iltrapr ooic edpatged o @xvsrdqﬂﬂhadroxymptwn-(a-lphanylrsaﬁb tﬁgs-t-he '

6- (7- hydr okyh# ¥, 4]notiane (5.5 ) (vaix 950 cor’y’ 985 ‘e, 1615 cm“ 1660:

pheny! - 3- oxopf8pgt B AR sl ey ks xén&é&%ﬁ?d%hf nORAne |

mat-eri als by 3Q—phenylbutﬁﬂ%91nﬂtﬁ én@@i@heaﬂgmepu&aﬁegp Sire fore

heptyl)-7-(3- &mp&gr(wﬂy ) enlar@phb;ade dsedﬁmsps ¥ g4 4] nonane

6- (7-hydr oxyh&Ens gieparesl b l)r]- 0 graslenglh’ RS
A 174 m"ﬁﬁ@%‘m Lk e T
6-(7- hydDOxyheptgi).)&M&rﬁMiméhynhe y4-plithylb .5 "'1'0"_ S

descri. bed in e
7-[5-(3- 0X0- 6hRRET
[El errentlal andiq@[%ﬂwg%ﬁ[

B

[err] 3400 [ ef -_ &
deut er ochl or omTGé @here: jicat was ‘walhed wi
(J= 16 Hcl esﬁt@@uﬁr Fo witly wriprond dii
cyl es/ second) ama pEYony y

at 1.95-2.9 8;ei§¢
I-enyI) 2- oxoycl _
9.2%. [esr] e fyly
[err] 1685 [ei!ﬁ]m le793®r) @rtrt]le _&4@@y
solution.ind P
(J=15.5 cycle@s con 'ﬁ%ﬁ S
and 7.5 cycl es/secon' ‘tripl et at 3 61‘ ,
mul tipl 80s at (d:) Plepfy _Qn - 4cphemylbgtanoy}y thn‘!Ph
7-1 5- ( 3- oxo4- ghefyigibutioeyl ehloride (L1, 8y s addsc
anal ysi s: . FOURE: bafh, fo ir: lirths

T 5 16 8
F _[‘ggrsr] (J=15.5

[E'I"emenfal :
ferr]

990 [err]|, 16Zmiergat, ABEO1loour & €000 el ¥80pkmd "m' MR a
(appr oxi*Pat el YHUEDoRs. {Hen POYEQ PR, SIUS 19C, Bg: La00UL 'k fBi-do r P CRFLS: si ngPet a.t:
S5 5 doub SEAA gl vt B, Bt i pl) f?@%ﬁuﬁ g
doubl et of doweres -wite?, dqheous. Sodbuim a’dﬂdanaZeSoh&ﬁﬁl(m:)l Siﬁtllﬂlﬁd)agamtl’lpl et at
?egpgc'g@e?y_.mlﬁrsm.w"mlmh m@%’ give, 1&W?;%-5-thylpm%(§}; 4° o

6- (7- hydr oxy &R0 feqhis T4 b7 -:-e‘a?%%‘]“uéﬁ‘/i"’s‘ ﬁ“@eﬂsé@%’rq&i’éﬁa-
spi ro[ 4, 4] nonaes 55 o (a) A m xt-ur.e of " .

7-fornyl -6- (7- -y drsale n-ylnlbw-z-oﬂo-ﬂ ar g
ﬂ@eﬁ?&uﬁﬁ Iu'F phens ml’

prepareddas hamei d "5
benzoyl net hyl o %300 Ui Al 'ﬂﬁng to the
method of F. Bl Gemdk o presyis )= PP s '%vé_-§5,ﬁt2?nhd4l) in
hexamet hyl phoXed @é'-tléxsmmal ﬁm ahmmwmmmm ldwthmlder gory

ni t roged®f or 4-phenyibursasyDmsthyltsinhenylphosphont ogge (1L 3.
m xture was e T/a b e § "[‘;Pg," 16 %n T §108&kt Q "'u on was- 60
washed with wahe,rmgsjeﬁe)j aver:.anhydr. ous.. I’THQHESI um: suI phate .and: evapor ated.
The residue was hrdoruaéna&feﬂdmt(b_lag)nm___j hydebud Ethiet (3 ﬁms_m hp. . .
40- [ er r]5) and sdutxehh'pﬁ; (ﬁhp?yglbumgxlﬂ pi;elylp_.___'__'_,.._ Bifn de £ --'sﬂ_'l io er et o '

[-iII =

6-(7- hydr oxyh o

rsaﬁ [err 1615
qrqn:d o dryxiess _ The e __ual o:l_was mtm?‘];x_th ] _
~60CC arid:d 8 ffﬁﬂ'w '-B’Qﬂﬁomate o
crys ine 4ol 9300580 encal VanSIRRE I'¢YNer 55 R aneRLe- [prepared
as herer ni af t er deserl bedr n 5 Exarrple 9 (I ||)] for the _
benzoyl met hyl enetri phenyl hosphorane used as-a starting material, there was -
prepar ed 6-(7-hydroxyheptyl)-7-(3-oxo-6-penyl hex-trans -1-enyl)-
1, 4-di ozaspi ro[ 4, 4 nonane [err] 950 [err] 990 [err] 1620 [err] 1680 [err]
3335 car ) 10 (b) A sol utlon of d| |yI
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added to a stirred suspension of sodiumhydride (0.24 g.) in
tetrahydrofuran (20 nL). The m xture was stirred at roomtenperature in an
at nosphere _of nitrgen for 24 hours ther__trea'r ed dropwise with a sol uti on of
7-fornyl -6-(7-hydroxyheptyl)-1, #4: -::-.o‘anpr ro[4 4]e [2.7 g.; prepared
as descri bed hereinbefore in Exanp 1 (V)] © 15 in tetrahydrofuran
(30 ) and‘stirred for'a further <2 hours..in an ‘at nospher e of nrtroThe

m xture as acidified to pH 4.by the.addltlon of g1a0|al acetic acid e
solvents were. removed. in vacuo and th_ yl
et her é7 PT her p:al in LiL i nn Ma S\ y

4rﬁgodue mas extract ed with e
- cyw o rooha e

6- (7 hydroxyhe yP_ _ ,gy *"ga ' i
di oxaspl ro[4, 4% ioh~ @& thiuta (96 ihd:em 97an19. uhy ¢ ___-r] 55
[err] 99G [errt}meiﬁlzﬁnilEWas Klufing 30 @0.¢ atjrpeqt pol ’f_@f "?‘.' (rYdn a Simlar
mannery-~but su!%! 'ﬂi{%ﬂgﬂ%%%ﬁ? D adbat —6ooadi met hyl
2- 0x0- 3- phenl p§ ﬁfﬁl @Q@{o@@@@r Pin alyidions tetldhgdrofulzed i n ;
Exanpl-e: 9 (i v) {60y wishadedid fwmlu’%nm Elpﬂggcﬁli%emsed a5 a
starting wat erfonp0 timtes an; f % m tJe"“P‘"“‘““e or utes '
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6- (7- hydr oxyhetiid/f142 ml) xe iﬁ? R AP S it ey
1, 4-di oxaspiro lg.,cyaﬁg,g @dc QItli}mt&Q&m[l@Velt]mh&ﬁQ@ nﬁaemeﬂ]lm1665 '
[err] 1685 [err ];u)ph&@_and the «{therwasmm
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sol uti‘on ‘of . di ghsmi, soandutslsldnwlgmwr*)( 340" wl) at:0C. The

sol ution was st rBysdiocqqumlma:e __-man#eerbulfqﬂ £ipg r‘éﬂ lo3-PgAyIpIOpIoRgLe;
sat urat ed20i t huedisy K " gmeic) B ‘I’, % %ﬁ, %{Pﬁuso ¥ % 0C, dry .
nitrogeny Was -FpSyibed -E 6136/ 00, H,ARP requires: WhEh B S.2%ten pour ed

onto”crushed i 6g. ¢33 103 &n-nhls))cmﬂfmmeﬂﬁélcmﬂdy&cw\&s 35 separat ed
and _the. aqueous phase was di'luted With.water (150.n),. saturated with

sodi um ¢lori de, y € ) etdy dopIhg hepgial ned- et haseai
sol uti onsis.\rvere @ye: sﬁbﬁﬁﬁf&m iefhgil@qne@mﬂ = %—my W&lﬁ on (2N),

and 't hen again wrth hepundler., and drl ed over _ ' sul phate.
The soluton. ‘wgs A0¢ 501“‘10“ vé Y‘ﬁ@,‘;ﬁ&?‘%‘; - to give
1-cl ar 0- 25 xo\-N?i ASTH a%‘uw @ kd@tatlﬁﬁn perpthite(fonm Hego

(El ement al’  anaj-hguks HvaZuo 14t G g reside ®28 672, H,
6.7:, O, 18 owvsmd:ethmea ' ,

dnd thele
-chl or 0- 2- oxo- : ﬂg

was added

nil.) and 45 Mﬂﬁtwﬂyﬂ%wl}hw@t(ﬁ@bmﬁer
v gy ﬁaﬁ’%

hour's. The sol uiElegentyas: eyHpoy undets ) % S3) 'c -
residual oi'l wagy isf ekt 5 v ISR e rdcm@fomr)etsmheumntsher (b. p.
40-[err] agpd di lat: @ er(;—--tas @ummnmaﬁwlesaldodﬂet@(ﬁvﬁ@#v s&tron ) S
this mat eri al flﬁdmycla/m@rml’l#s%l?‘sﬂﬁ Oresnevelprdseondnd 86O puldglets et her
gai e (4 phenyl M’P:)lorsre?ﬂysltrr phenylphosphoni um. ‘ehl ori de" ( 11. 2 g.) in
the - form o(%) &ry@.ﬁ@d,&ymtygm[m,phmymﬂlgﬂ_oxb&ﬂmn]enﬂﬂ enent al

anal ysr s C 76 G,Z%oxx{sﬁfol[l},ﬂmnu res H, 6 E%/o [éerr 111044 err]
1445 [err]4 1490: [ Sk pilar guaas ‘. (1 in
anhydrous et haf ') ' ' ) g "E,a'ocio_%, lmeo- ."&Hy'lamylglféptyl-r '
(4- phenyl but anoyg \ RN d mJBx ledﬂl( H, (h::reowag)?rern 55:
anhydr ous et hnopared163- (7rd hy)lromtyli hé r[ésm@tpﬁggﬁ ﬁ?&%ﬂ" b sta at
r oom t enpéPat ur @yl orls4-dipawpiral4,410emang (s PPl ¢ Shcet? PRy PRt it bulk
by renoval of e16ﬁ,'ﬁ8'l i n vacuo, ‘and then diluted W th-avat&r (50 ni. ) and
extracted with gl @ ratfoﬂlbﬂlilm'fthyl zmmpmrwmmrsmm re washed

with water, dried By ) o bl PRI yness.
e

5.

40- [err]) nd t qyp*.lmhem?@./a.ts n\ig; Elemental

(4- phenybut- anylamtydw @re2isy Hp Br.enl’gh?ds 5§6=H=r\83t’ﬂ’e9-§érm of
white crystall |m%%%dllg§ag ?egh repdd 8; H.. 6.5
P, 7.6% 17 i o 15 eﬁ?uuoﬁ en lethyl)hexanoxc ac1d @17.0 g) - 60 17

flux for 18 h
[err] reqLﬂor es- mﬁ“ﬂtm o 021 §.5.4nl. 0ut)siahd &m@n&d;ted[selph@n&:ld@ﬂi:ml) The] splyo [err]
1440 [err] 1485 [err] 1540 [err]) (iv) Preparation of di rrethyl
2- oxo- W phenyl ayl phosphonat es



A solution- of butyl lithium (9.6 g.) in hexane (97 m ) and aydrous
diethyl. - 5 ether (160 m.) was added during 20. mnutes to a
stirred solution of-dinmethyl nmethyl- 5 phosphonate (18.6 g.) in anhydrous

tetrahydrofuran (80 nm) at [err]|n an atnos- phere of nitrogen. The .
solution was stirred for-a further 15 minutes at [err] and then a sol utlon
of . eth B—phenyl propi onate (13.4 g.) 4'n anhydrous tetrahydrofurah (60
rrL)'_vvas Aded during 10 minutes at-60C This ‘solution was stirred at [err]
10 q§ 90 m nut es and then at the,_4' ent tenperature, for 150 nmi nutes, .
-dg aC|aI o - B—erei—¢ ,..- and the sol.vent. qlswe -
evapor at ed  of f‘i"n' 4 _ pirebdidseatised wis due and -
then the ‘m xt Jekenel e S ddsye ? W@%ﬁh@!@&# extracts -
were washed htel\ed Edvapofitel S PhaUMS B S5 i, |
et her wa$ therilexaevmv(amf Ig)\lﬂ(lhtoforri’if a colourless mT)’Eb qss-d-' Qb nki g i | | €9,
gi ve dimet hyl. (Bl il ORI Wsrﬂﬂ%pﬁﬂﬂat)eregm@s TG W,gi,o'n%)- the formof a
col ourless oil - b. p 1555 158C, /0. T} .1, ( Et EMENt al “analysis. " C, 56 it
H6.9: P 11.8% [emnz.(mmym&opma‘ ol o m 21106 v 835 [err] 1
1035 [err] 1189 hon@ﬁ@-(- W}[-etrmc]thyl, hﬁg.)el.enﬁm,gr oceeding.in a
si.m.l ar Manner, %zt;ﬁ%ﬁﬁ; phefy éopr on%i%\‘e! 20 10
used as a star; oIy 2 f F‘”éﬁ e
phenyl acet ategyh)idaerfa the’zmmﬂhﬂs Peﬂg pm;,---teusédasam:’f;’;‘f;’; -
2- 0X0- 3- ghenyl g epgh nét(éh dephePtyM:’G‘t-m&Bﬁ%@o . yEGﬁ-'Ent al -
anal ysi g2, DIl 44 1900a00, apey J40D SBE lrﬁé%%‘,slé%wwwm, 35 o', 835 fserr}
1035 [err] 118 [I’ﬁérdlmeih?ﬁ@ i—ox?»ﬂu‘éﬁph[) 014seLi8do: 71 EXANVRLE 25
-(5-[3- O(Owdu(zgsqotm‘;ylmr ,)erdnﬂau%%&enkag‘ ag}c%;pﬁ} paniskiag1ept anol. 25
(|) Preg@ra“ : _ mdbyprooeedmgmasxmﬂat:'mann .
7-{5-[ 3-0xo- 42" \ 2K 108 :
soI uti-on

. e _ onane [0 S
aC|d (12 rr1 )omehtmerenﬁﬁl n S Y " ' >
hours then evZEHF=epct-fens- d‘_- i ,_ueil'die resr due
was dissol ved plehiedti . B3 ol N Y T NEED A hed W th-
wat ers @0 ed mgoé.;e% mgmllzwm}am'_ 2, 6 640N Ehi-€ 25 o0 e ;, ' ?0 .
subj&&ted to 3 __at t pnrokla!y@lw I(I?,hrw/mtsoigdoaphy deutﬁ&hloﬁ)fdrmpa ge usi ng _
a mxture of . ?’Eﬁr‘m‘“ﬁ’f- e e ) amb L2181 floubletefdonblétpar 1 1 by :

vol une) as el 5 (L1485 WA i L. S e o)

trans- 1- enyl ] - 2- oxocyc?opentfy ) hept.anol-{€ 1-4. .'orirh'_f" ‘of a. yeI I oW _
oi I [El & nent al analysis: eguiresss. .
C:78.8 H 9 %:,_H‘_h,m B0 [err] 725

-cm 1, 3400 c . shiro[4,# : Tl )

deut er-ochl oroforn;) p lﬁta:sﬁﬁilaFnﬁﬂne{ arﬂn]t her@ﬁbefore dwdwineﬂxaﬂﬁleﬁ 20 8
(J=16. 5%ycl efd:sh 'Wﬂ?ﬂ%@bmymeﬁdb%ﬁbipé(wbhmhmﬁﬁ pedr #s] a'(shrdhg5 andb
16.5. cycl es/ §ecd ”é T ‘Y.,%g fl%- and 0. 86
[err] rrultlplaaﬁspaa a.'- ' ' Fation of 6-
7 hydr Ogipt yl) 7-The- ﬂ'eﬁlmmmn)mﬂieﬂﬁﬂﬁ@heﬁﬂealﬁdksenm matenaL

, 4-.di oXaspi rW@"ﬁ’P&)ﬁé By 1 ln csim lar magher to
that her ej. nbe{u I L O smaro 3 :-__ Y .:“ . _' 6p A 7" : ":‘-_lzrg' pl aci ng- the
di-met hyl Grerhigh) 116y 195ce wiw yD R b hifae) aﬁ&th“ehaﬁé salvhﬁﬂwei@ate“ al by
the app%oo deganted from wybmtviin)caspt y1 -
phosphonhat. . ida (#0380 This ) ] 50 ¢ here
was pr-e- Yile (480 & - oxooct-
trans- | PotRIBE: t "erpheﬁ“fl 50 ferr] 990

[err], J620. L3324 ,_:thY hmphgenejissex@nu ” d|| " Preparatizon. of  dimet hyl
2- 0x0- 3( 2- phgfiy _Lh ‘)‘?1'% PO it aBW‘ﬂFﬁ)E% L\ pjasi prepgred a%i | ar S3ranner
to that herei nbesNDyoResttepann (100 GhL) Basiddrpwidé Eo@snn@&’ﬂoldh@ﬂ;fﬁ%ﬂﬂ»the et hyl |
-[err]-phenyl hydpx assg)sﬁwetbw(goumt)em@  Boyir HHER nfmdn-

v SRR s .

pr epar ed- di B
162-{ err]/ 0. liactode; dried rooet sodiud Rabbate Son _
requires: C, 62.6; H 8.3; P. 9.5% [err] 810 [err] 1050 [err] 1180 [err]
1260 [err] 1455 [err], 1700 [err]. The ethyl 2-(2-phenyl ethyl)hexanoate,
used as a starting naterial, was prepared 60 . by heating at reflux for
18 hours a solution of 2-(2-phenylethyl)hexanoic acid (17.0 g.) 60 '




I n anhydrous ethanol (15.5 m) and concentrated sul phuric acid (1.5 m).

The sol u- 18 1, 468, 830

18 tion was then added to water (150 nl.) and the oil which separd was
extracted wit diethyl ether.. The ethereal . solution was-washed:successively !
with watef, aqueous sodium carbonate sol ution (2N), and water, and then
dried over anhydreus magnesi um sul phat.e .- and evaporat ed The: residug ¥sk
distilled, to give.ethyl 2-(2-phenylethyF)4 5- <hexanat e (15.25 \§-~
the form of a col ourl-ess oil, b.p. 158-160C/ 7 mﬂ Hg 5 (E errent aI'
anal ySH4: 1, 77.57H.: 9. 9% [err]. reqhtssdt o 77, : AN
7-[2-(4-Methyl: aéﬁﬁmpe&tuﬂtume,lm@m&mmmuthwéMﬂbro(I)
Prepar ati on of 3-phenoxyacetone (13.9 g.); b.p. 150—155°C./20 mm.Hg, - :

Gyt o e Tk S RSP kR

di oxaspiro[4, 4 Td 44 _
10 By proseedi ng. . By praesing s énl%%ﬁﬂ&@tﬁahmrembﬁefeekﬁmwﬁxﬂhpkca’l beds i n

Examplig~1l (V) (b,utbusudsﬂaqrgutthe -(thi@o t%ﬂ?ft b?“y t hyl
3- et hyl - 2- ox olSifE3P: 6 ' mpnaet:yl) u;y ?:f

3- et hyl - 2- oxolgy tyl)ﬂqsﬁﬁrﬁg.u@ henosdyBts € was
prepar ed job- (7-'1.myyhgaﬁo;isbm14,4]4aeﬂm§. 3 oxopent -trans-1-enyl)-1,18- 15

di oxaspirof 4, 4] nomdne, “.efri{e; - 3 O?yje%%@fﬁ é i)‘QJJBé?%?“ﬁ eré}l)ﬁgétg Egr;]

1385 c1, ‘15 108y
125-[err] /1l nm Hay 950 sinfihe” thanket 16 ta€ hérdinbbbrQlefceibed]in Eoduipld 21 1] 820

[err] used as. a(u')stbarﬁ:p rthetet’n-luﬂroxyheptmg-(a-b Xy rmqﬂuhe&#mhl-mb-ls%repg{sed by

proceedi g in e ) fibe
ﬁ: enoxybut-trm-l—enyl)-s-

Esanple 9 (iv).
| Fouind N, % pCi.Hi:0. quant i ty

Z- 0x0- 4- phenyl k oG ,

2; 0 3400
of ethy! {off’f““’"‘“"f'ec’”" tt%,mé ,:/mml m‘gmmm S R g
7-[2- (4 met hyl - 3% 0%0p¢ 8‘|‘3 E] oxocycl opentyl ] hept anol By proceed| ng in
a simlar.manner:to. that herel nbefolBKAdm.Erisbed in Exanple 1725 " (vi),

17t [Re€3-Hidsos nyl)-S—oxocyclopentyl]hepmnol
but ‘substituti rig7¢Rd3-Hy ) eptyth;msl Y et oy out ot -cash

6- (74 hydrgg(yhe'

ox0pent - t FANS- 1- ey prcediing 0@ nfhnds] 16 QbR BéteinBefbee a&uab%dmmles »
6(7- hydr oxyhept buf - seplacing the . 6-(7-hydroxyheptyl)—7-(3-oxooct—trans-l-enyl -1,4-dioxaspiro-
e i e o L i St 10
mat erial’, g4 her - 7- (bR Ok e but-trms-l-eny 1,4-diozaspir[4,4]nonane 30
7-[.2-(4- et hyl -3 xopent trans 1- entl)-- -oxocycl opentyl | tanol El emant-al
anal ysi s: Found) Gpre , 3-hw0 ﬂkeqwbm -1~ g3 %
[err] 3450[err] 7300 olet 85[err]
o b e, | e 1 er °?ﬁ3§;ﬁ"t§?§f§££

deut er ochbsr of osfpﬁ§{4, tas satuna.zﬂdﬂe :

lsyrih; apmbnrhrplmtyatfﬁl 812 8 [ﬁ*r]
and 1.2-1:8 [eri _ _;m]hattyl)of 7 o8l 9% = B
cycl es/ second), ‘}‘ ;

-8 whies o,
10 ‘}"‘F‘E’g ‘ﬁ,‘% ﬁ%ﬁgﬁ; %‘8?"8?‘%’ B 27 (J=15.5
cycles/second) and.’l. [ cycl es/ second) and singl- et at* 2.1 8. 35 _

. EXAMﬂDE P;@arauon of '{l-[2-(3-hydroxy-3-methyl-4-phenoxybut-trans—1391yl9-5-oxo- o #9 _
7-[ 2- ( 3- Hf®Ir oxy-4-ph 15-1- enyl c Vil heptaol  (
Preparation of ﬁlt( Sy y}ﬁg_ﬁ; 'ﬁ’,"i&xmwe LiloRyhé Eienyl)l 4-
di oaspi ro[ 4, 4] N A-diceaspi f4,4) fiomaxe Chiserd) as Glarénﬁmﬂtbﬁambyrthmammptl@e tiimatity o r ei nbef ore
described i n Ex@nfd ‘ehygraxy-3 - methyli-i4)- pheyy franet K enyt)hf (73hmmeﬂ11

benzoy! metthy| enfEHETHICY ' é : [2'(,31' mﬁgterl ats by

t he gppropri at epd @n 13575-0 B %n odii ---@,nsytslg |}pb3wlmcwphorane _
there was pregmfed20 c:m‘1 3400 cnr1 N.MR (approx:mately 10% wjv solution ‘in deutero>

6- ( 7- hydrqxyhepgigroform ¢ y Bipgler (3t 442 39 tripley @y 3.6 3y singlet at '
di oxgspi réf 4, 4] Honal ' ARECGH Mhm@mgﬁwmraneso used
as a stti ng rrat &ﬁﬂpﬂie atﬁst oneco eiaadbovd-nitftichal hovel3lass-of cyclopentane

desivatiyes of gerat foomila bmmwahsybw% ) and
tr| phenyl %E AR -aigférecmll }ﬁ: %{%&%@mﬂhbmsﬁ‘ﬁ‘;&t’%bﬁmth ;ﬂ |

nitrogen. ermr resehY\speiteitis, 9 dr
di et hyl et her V\mnaddmli:,de amisoﬁthansuitihk feroddminstrationsy edtiduladyn t he gum

that separat ed. far 'emméﬁﬂ{Chuah e -F@fﬂevﬂé n@&’%ﬁ‘ﬁ%%’b”%‘k@s’” . to give
crude 2-oxg- 3- phe! iyl faeedot@oném,l Stisd- ) g s
50 was stirred vi gorous Wth a solutlon of sodi um car bona e

In
water (180 m) for 24 hours The sol ution: was extracted V\Ath_dl ethyl et her
and the ethereal extracts dried over sodium sul phate. The sol vent was '
renoved -by evaporationi-to give .phenoy- '



acet ylnet hyl enetri phenyl phosphorane (s.3 g.), a sticky solid. 55
The 1-chl oro- 3- phenoxyacetone, used as a starting natei was p red as
55 follows:- 8N Jones reagent (100 ml) was added dropwise to a stirred

sol ution of 1-chloro- 2- hydr oxy-3- phenoxypropane (28.3 g.) 1n° acetone (100
m.) duri g 1 hour while main- taining the reaction terrperature “at [efr]
The s then stirred for 4 hours 60 . - and then suffieient vvater was
added t v‘a ssol ve- the precipitated- chrom um salts. The 60 nixture was
extracted three-tinmes with diethyl ether and the conbined ethereal ex-z
tracts wile. dried over ‘sodiyim sy pha®d6888ncentated under .rediced 20" \-f“

pressure, dri egersible pieR, M%nﬁﬁ#ﬂlﬂéﬂcﬁbﬂh&ﬂ&ﬁﬁmn&ﬂdnmm&rtﬁéﬁ%fUrther and -
di stil]ed, tocomppands- ls;h(brom adghize emhxgta]e:et oneem(:rl&hlﬁeng.’s&qh 8. qalemi’nSO 155C/ 20
mm Hg.. Prepar ?‘izﬂgfs;m_; 4p ptarch,, iny gy 9l

-l-enyl)s 1, 4,_&1.@&@35 bertd)
manner to. thamdimrmel i

_nas mlar
: replaci ng

the 6-(7-hyde N
di oxaspi r o[ 4, R
quantltyo Of . Breservirg/ag 11 hBdsiions- acdordifig> dikhis tr'alra_s_--l_
- enyl) - 1, 4trauud; daoamc |¢apa{ul%s'dq Borbe ek sighi galﬁﬁ- galning.one. - v .
6-(7- hydroxyh?})t“&%%ﬂﬁ "("33%#65?‘}‘“4& m#bm!x‘yiﬂmlf- thEOaddltm of. dﬂu_?nts or . L
trans-1-enyl Oespialeof for 4hARN ABnistdbi dnchie BALAL RHdhed in |
7-[.2- (3-1hydrom&rnbena,ga\ey cdnfaﬂﬁ%-o e;ﬂw‘f ﬁaﬁﬂi‘ogﬁ gﬂrm%lgpt anglk

By proceedlno_‘

mmrar omndeadnﬂn@streﬁvatmdm @umbedim- fradared inbed iR
' Pt Fontaiiin oneormoreoftheacnvemmpounds. saiy, o Dio
oo X e.;-m ention fog nteral - 3 nclude

ns,

d| oxasplzoo[4 Aqmmamhemssedsuaﬁendihgrnteuh _mﬁ@ﬂuﬁl gljibyl,
quantity of 6Y<e -.-bﬂe"ﬂs“ﬂ!')as_-' 3 , S,

Crans - 1 - ofgpisbstons g e’ chut aye |
7-[2-(3-hyd * rela emﬂmmipa i df <@ ts .
[ El enenesl an&?ﬂym byhfﬁmmaheymymoge ufaQu p,g "'i“

9.0% J[err] 8Z9 _
marely 10% W-V 3R b nof file RGNS
3.5-4.1 [err] bevaueczit BQIQntblEFai’ﬂropoﬁmﬂsucﬂ rﬁat&]s.m.EXANPLE 13
njt. dpsag bgelit vl 1 hept anol

a

6 7-tripeth mm amd: degst = 35‘;}’ hlgmon’ma' m&r%ﬁgogp;: ""25 T
ri e o kW Wped- 25 ¢
( 4-di OQ%\SpI ?,/ mé&gﬁ # tS:enpeunc :%fgc.}, the. romf adnnmstmuo_n_ and the - 35 S
25 By proceedhﬁﬁzb%gabflagﬂz%m e m 5 e e eepxalp b 2% % bed in
Exanple 3 (ii mghk vieight) Byt hl&avenous adnnm'strauon,' prefmbly by Jintravedous =
6- (7-hy oxyh"'. t 1306 Dtﬂﬂhngi-lf}_' .-bodytweightyaimite 'ap 1§m9-4] nonane by
the appropri alds aualr: e ang:o : - SRSHIC 40"
but ~trans. - 1- gish) pré _"lbpm DIERANE
6- (7 trinmet. hyb@oﬁ jght/sfnute "as: stgﬁulators of utenne contracuon, and.between 1'0 and
heptyl) (3 halesygraemics 4 ipid 'nonane (| ).
Prepar at'gon 0%%‘0011&0 Wm 2 angs?ﬁ(%p%g& ..oses ted.as and-when -
7- (3- hydr oxy- &qma.hyl 4phenoxy ut.- tra,ns--_-enm?ly) GE(P?trl r-rp.,;;;t._h.w'll ' T
si l'oxyheptyl )~__'-:'Hh opipoinds -ploge _,'_t.:__]_ﬁ)mu&nénw_"bpﬂm@adnhgmﬂm.sibxsncho-l ar.. rranner
to that cher el fHfS? _-?‘.s&“{‘-")"-_------ of |
6- (7-t 1T NBt hy b5 KA Bt 1 5 SENE PHabrnachafibhiy acci YT bobknf Tt oD
Spi ro[ 4, 4] O e e o 4 'mttha“.'réden.'_,yfi e hﬁ‘lﬁ :
- (7 - 35 tmm%lqwiy’ﬁ@p%l‘?ﬂ be?'le : : 1 nepﬂem)igtbut - trans _

1 egl) o g%w P e
tihing: from”0.2 10 20 ‘mg 'and. pr ly -0 5.0-mg,

7 (3 hy oxy--

Exarrpl e 5, bup
7 ( 3- hydroxy-ﬁ'!

T, 4- di xgspi ro ’ §, -":tj acH e
quantlty of 7 - (3 --hydroxy -3 - 'rre’thyl-
enyl) - (7 -trimethyl- . 45 si | oxyheptyl) -1 4 - -

dloxasp|r0[4 ‘4] nonane, there was prepared 7[2-(3-hydroxy-3- | _ 45
met hyl - 4- phenoxybut - tr ans- 1- enyl ) - 5- oxocylopentyl]heptanoL [ El ement al-
anal ysi s : :



Found: C, 67.5; H, 8.7% J[err] requires C, 67.3; H 9.3% [err] 975 1720
[err] 340cm[err] NMR (approximately 10% w v solution in deutero
chloroform: multiplet at —al . 3.6 8,

Si ngl et -at: 50 . 3.85 [err] mil tipl et s %at*>5+7-59 [erk], 6:8:7.8[err]
50 The present invention i ncl udes wi t hin .‘
scope phar rraceutl cal conposi ti.on which conpr.j se -at. -1 east one corrpo
t he abave- nentioned- novel cl ass of  cytl'opent ahe. derivatives of gene .
for rrulbl zlogether W|th a phar rraceutllc&g_ss%arrl er_or coat| ng In cli n| caI :
practlce (e tTonpguT f~—t-tre—p — RO R ——pornally she 55
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suspen5| 5., sl
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agents. %Eiu 55
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presvi ng, wet t igh Qnts N e _.s&%ﬂ%q’ dgadﬁgteth@dehéMteﬂB&a&le st eri sed,
for exanpl e, by X Qg.0act a0 fl|t , by

i ncor poMat i on presut § slvemod mmhgngem&&mﬂ:gt H_awm Sl 96 g@ﬁ’ radlgs 25
tion,.or by hedafihy ..utiyeunmt%tfg*?mmisdmpﬁmhhﬁatmi qof sterle

solid com  epmep o fod fispenspps nged re u%é?lgmrmater " or
sonme ot her stetmeﬂetormple@u jrﬂa' R ologiedt ek iivadton OF dould be -
- The pé?centa_fb methp-lmatnon,rthébeane ,'a“.ﬁu e '”ébe”t'on
may be vari ed he W pr v oThuo 'éfc@?%‘%ﬂ"f W“qetm@rﬂbubmmmwmespofoport I on
such that a sth B tem_-:“hm-g,g_* . Lapeut i ¢ etfect desired
shal | be obt aaqlveué A by as a&fbgfﬂy ms my be

PeOdg or shigparsing | agents;. bmpqymemlgase& Iwmapa.eplaﬁmons ahoul d
Fiad 9. B of - actlve subst ance when
' reatn the

adhi ni sf®red
normal Iy contar nn highlydbbiral
reqwred for - ahdﬂﬂm ictogil 4nd iprefi¥ably 1§ glh .

prepar aji ons ‘Hjcfop rmrmurd: \efiectvet ditribuion [ieasdy &tr&%' cmesg fHplgcti've
subst anCe. Thi .;.1_.:-‘ cfjeanss of  devices deptrollad oquadtiiies - afede maide t heggpeut i ¢
effect the robdde Bk mmfsfeﬁf‘ Ty examy H‘Tﬁ’s°f‘h° metegeg Vd'msdﬂe@n of the

treatnent. In tH&e&dﬂdwinbmi&ﬁpkstMuﬂoﬁﬂhaoﬁE&l tﬁabii(c x@ﬁ% 0 .02 and 2.0
et.ween

ng. by. “aer osBYen8®ni ni'strati on. as- bronchllators we 2 and 2.0
ng/ kg. - body wei-ght by i nt r avenous adn1n|strat|on preferably by inianous
infusion at a rate of' between 0001 and 1.0 ng/kg. body wei ght/minute  as
hypo- 40 t ensi ves, between 0.001 and 0.3 ngy./kg. body.weight orally

as inhibtors of gastric 40



acid secretipn,between 0.01 and 1.0 ng/ kg. body wei ght by intravenous
adm nis- tration, preferably by intravenous infusion at a rate.of between
0.02 and 20. [err]/kg body weight/m nute as:stinulators of uterine
cemtTaction, and between 1.0 and 50 [err]/kg body' ,weight -oraldy as -
hypochol est eraem cs -and hypol i pi daem cs, and in 45 femal e *mammal s
bet weernr”T0, and 500 [err]./kg. body melgt adimnistered vagially in-
45 the. con rol of oestrus f necessary these ‘doses’ may be repeated. as and
when re u'red - The conpounds of GRE al fornula | . may be adnrnmsteggd

a N Wh- "'..:C-un.aumrllbtldtlon"

.eou under
normal c., ondi ti¢ ;e -active
i ng_r_edi'ent in uslshssdvaﬂ)l ofmesh exanpl e :
wat er or.aque rardceut |5cal I Yy

accept. ablse vvetfﬁ ggg??im W illet intd) oneesiied _
nebul i zer: forcapsules ‘0" gwe ‘capsules’ eacﬂ:oqaon’,_" \&; S NEOMLT 281 '.r.;oisgi ve.an-
aer osol ~of fi ntdngluaydire HﬁWléh‘B 35 e sultabhe T or

i nhal ation. AJFEHREGHRIR
55 sol ut {{ns cont ai'ni ng.. From. 0.2 tEX!@ﬂ’. 14 _ |“pr efer Al . .of
acti ve .i ngredi ent7-[;m(r31'¥7ﬂr° 3-merhykct-gy PRI ol Forben &0 (1 YS! ,_:iha_'_'he Aqueous o
sol uti ons -may wﬂm%}%’;@ "(S%Qﬁ.'?" . 8 ] yereomippd | phi t esand
buf ferin. agenf; ""'.’oggyiﬁmﬁﬁofdoﬁesuimfamhmauwmne gsodl um:—c:hl_orl de -§odium
citrate and CItrJWCl%ﬁLéWévﬁs “The actrve ‘ingred ! n’;s_ _rrayagso be'.
adm ni st & ed or al | —_ 60‘ afrm o '
generated fromsbIGYEpE A A ‘]’ofﬁ%rgtrar%%leﬁt |u(l:aa1 ‘conpobi ti.ons
posi tions. suitablie. for th| S.: purpoe Ry :he: qbt Al ned by di ss¢
suspendi ng in fi neI - divveie ded f-ork --'_pref er-a I:;_'y'_'?“ﬁ cronl zed "t ]
parti.cle size of:teSsthan. . 5 nitronss the active. ;r}. dilent s-icn - o
parmaceuti cal | y ac_ ___bI e soI vents..e. g et hanol < owhich are,

co-sol vents asmrlg :bptesehtssbydmgngatvmfer au(f;!f ﬁ@&?’éﬁ‘?'m_ ‘e vol a‘tr I e _
|iguid 65 i R epresents s group of the genersl formalai — . . ", 46’8_830 Lo
21 propelioants here:l' af t i Ty cc_;_Tépt abl e 20 '
suspendi ng or dr?-'_'s' for exarrpl. ! i Lohol.s such as

ol eyI al cohol , : (@ al o Qif, ?,p’ gbt ained

metered- vg{, ve. Wigdlier
aerosol cenposi #dag abt

propel l:ant s ar e’eﬂﬁé\ﬁ’f - 107 chI or.i hat ed

al kanes cont ai ni-ng fromione to: four B pr.ef-eFabf y..one or- & ‘car bon

at ons, for exanpl e di chl-orodifl uor orret ; ném?dl chl orot etraftuo ﬁ&e)t hane,
trichl or onono- f1.uor onet hane and. rmnochl orotrifluoromethane, .Prefer- ably,
t he vapour’ presahg’,&; RO tepheliits \uctiydiopdneadn s grajghiooef ?WW'BHV 25-3§d. 65 .

punds, 1535 amjhmmngfrom 1 to 4 catl n atppy ﬂg ) o :;Q“ \ pounds o
ki | 5“9%%93\/\/:1 |n the art,:volatile

=y volat|1e I|qU|d

Tr udef1u0r0-=-

per square i nchrege s o ‘fﬂs Efogps: °
l'i qui d.propella R, =Y -'=omﬁrgaﬁfa]fﬁfnﬁaasu-r es:my ‘be:m xed n.varyi ng.
proportions to grve.a.propel lant- havi ng apour pressure “ap Spriate to-

t he productlon of a satlsfactory aer d suitable for t:héschosen con-.
t ai ner. 4%r exa [ e- s [Relaloldlel ,mﬂ@dkya&muﬁnmmrﬁanﬂﬁnds Per .,
squar e 20 c%ﬁm W )dzﬂctdmdd (ohlamrowset -.f-. ef&‘t‘hﬁ’ﬂekm( vapour %
pressure 28 POUBeesqner an aryl ozouesqmwemw Tl m xed in
varying- proportrsmgm% ‘W"é‘ N 00

bet ween thgse off it ¥l £ ﬁexﬂ Mdjgrmpoﬁddd mrﬁomuboﬁ !‘_‘-P!B'or on#®hane
and di chl ofotetr u%&aﬁrggg oragtdupobfocq;dﬂlilmfe!!‘@@zd%sge‘&]_, 81y by |
wei ght has a vap:elore fined, of Ggngd: I A8 Ry 5§ormu1,1 gauge at :
[err] - h ‘Prep reusi',nts . groupSI%eﬁ and: ifﬁogyieﬁ?;%sﬁlfmmmd carbonyL of -

25 The sef ropr{ﬁﬁmgﬁm qﬁd cgﬁéupcfespmmly (Rirkeingay heseinksfors 2
di ssol v- |ng t he requrred quantity o active ingredint in. the co-sol vent
or. conbining the required quantity of active ingredient with a neasured
quantity of suspending or .dis- persing agent. A neasured quantity of this
conposition is then placed. in an open S

~



30 ontainer which is to be used as the pressuri zed pack The
container. and its contents-, 30 ,are then c$ﬂﬂﬂ1“ﬂﬂﬂWuﬂm ling '
tenperature of the volatil e propel | ant t quired quantit
of liquid propellant, cooled belowits boi i ng tengerdtute, is then -agded

and phe contents of the cont ai nef4eli3eed. The container is thenzgeal(gery
themﬂﬂﬁmﬁhoﬁ-a&owwfhe-ﬁmremﬁreﬁrrl se ab

o ol tf%tté‘t%% rgxﬁt?fmﬁﬁ%%%ﬁeﬁhﬁiﬂtSLSK?L;P' |

ensure co roifgh adB0phesisSUr ed  pack
sui tdbl e Bi Fl'odolh@ﬂf (;nmﬁnhai mzm mgﬁ)l raddedijand| v, t5he

co- sol ven umch ?% ﬁﬂb &tive
ingredien ety he open :
cont ai ner reled@d mtothesto ont ai ner sea ed with-a vaI v,. and the liquid
pro (t’al | ant i ntroduced under pr 40 Means for- produm ng ‘5

sel ¥ propel | m ni tratlon
o cmmzt%sﬁ?%%%tgfﬁs Ailegsrgmniantar dogyn o
Nos. . 2, 868io169ds @nddﬁtﬂgﬁﬁllgﬁﬁmr@iat)eﬂom solutiom of thectivevowpaund | ng

phar maceutHpbe ‘EGR‘BBQVPTM“&BE'&PHPHB’WS’PHE’%S present invention

conggi n fromgyr e 20ARM.1s:and nore particularly 0.2 to 5.0 ng. s 45. ol
acti ve i ngr edi Gbpepane detivatifes afxheigchail f@mulssspension. It. is i rrportant t haje

the pH of solutions - and sugpensions used, according to:the present

I nvention, to generate aeros kept within the range 3 to 8.
preferable that they shoul e stored at or below [err} to avoid
phar macol ogi caI deact i vati on of *ffe active i ngr edi ent 50 In-

carrying resen |nvent|on t s _of produci ng an aerosol f "
50 i nhal a é’ Efbxf%eaf‘t@egmv‘\?’t%dt%phym co- chem cal
propertles of t e actlve |ngred| ent By the term =
"ph#maceut i cal | y- accept abl e" as—efBR’ed in:this SpeCI f |Hat i on t%? sol venfis
wet ting, syspendiph Rt beSPsts 1S neant 5
sol vent s, Lgu hs{?%‘gk‘ Q,t.,m ngdlﬁg&wﬁd &Qﬁ%& y 35, Jases which
non-toxic Mmuwdrdmgenamm srahhu-b:a ddde:ham nlhfllga!npm-t her apy.

| ghl y teizing fram| lctoy 19 parbory irajgh ﬂhasv PO¥C| e sjze | essf
thaﬁsabou ‘ﬁ{‘ -'l",i, QRIS I‘a‘- 'v e r exdnpl e
bet ween ':‘comﬁtn@nahcr 16, mtbsh aﬁﬁﬁuﬁbﬁ: Bf)klsﬁﬁglﬂl si bﬂaﬂﬁéd-dhﬂnto very narr

br onchi ol atkoxyPprevfpeqontpibipg 160 1 10 6 wr@dméxyrm of deV| ces

gg?n’ :s]tge(rfé%f,r °|ng %ﬁ' %@g&qﬁg?ﬁ@? " .-.- efore

nment i oned mﬂmfbo:h d festulate phar maceut | caI corrp05| tions

according.to the |nvent|on 468 830 EXAMPLE 14
7-[ 2- (3- Hydr oxy- 3- net hl oct - trans;’e%;yl ) - 5- oxocycl opent yl.] hept anol (20 ng
was di ssolved in ethanol (10 m ) m X8d with mannitol (18.5g) sieved throffgh

a 30-nesh drles%&sat iﬁnrr for go m.nut es f&%ﬁ%sméled t hrough ag30
-megh si eye- At o.~i" ca) OOrrg) as
addgg and gé “s ta tgﬁqu_ % ndr eéi52 |
gelatin c ep;ot | ve ca suI es each cont ai ni ng V\hl ch after swall ovm ng
t he capsuli®s R®represeays@ geoupjof] mltimch EXAMPLE 15

7-[2-(3- Hydroxy 3- et hyl oct - 3- I]EAh | @6t -trans-1-enyl)5- (Nocyclopentyl]he ta
nol (20ng) was di ssolved in absolute ethanol (4 m) containing Tvveen 80 §F1%
w v0and Kmmnmr@mmmhduokbmmnwhndmumwanﬂ % ni gi ve

t he sol uti P, L SRR = FPt oF f doses S
oo EUE T
derivati vegsupd cinfuininge :

45 ét@mad i ‘“‘%} wd wlhbosedst foush X dor csopls @
hydrdgen rreeresem B SEpyiene of srawdanlg Err] r resenis
of the ge de 3 mp or rw}’ wherem Jaxﬁ]lg are as’he tﬁm

(iif) R? represents a group R® as hereinbefore defined, and X and Y in formula I
represent simultaneously ethylene and carbonyl, zrans-vinylene and carbonyl, or -
50 ethylene and —CH(OR")— groups respectively (R being as hereinbefore defined). 50

T ——— el .

ERP— L



(wherein [err] and [err] are identical or di8fferent and each represents a
hydr ogen atom or a straight or branched -chain al kyl group containing 1 to
4 carbon atos, and [err] represents a hydrogen atom or a strai ght atom or
branched =-chai n al kyl group con- taining from1l to 10 carbon atons,a

strai ght -~or branched ' ""ai ' t
atoms, a cycl oal kyl group cont ai ni ng from5 to mmtom; an adamantyl

group, or represents a_ straight- or branched ni n roml
to 6\Qar kon. at ons substrtut ed by a ﬁi&rs,%(ﬂht or brean gr oup
Cont aini ng T Ulll - ~eaeR o) ﬁa_f-vr‘l oal kV| qroup Cont ai’ nl !g from5
to 7 carbon ajgpy '“--'-. ‘a&ﬁd&ﬂ‘aﬁmww ufo Cgirat he;vlgfemum [r&iréslmst ggether frons
a cycl oal kyl - grodp . co anﬁﬁeﬁﬁsfﬁi‘?ﬂ‘g &emprabigmylin—at ons: or .an adamant yl :
group), X repr esents a trans-vinyl enecpigigen et hyI ‘ene  group ﬁnd Y repre -
sent s-a; car bo L= grg of “t.he gener.al . formula:-" [err] whereli'n-ferr] '
repre\_/enss a . dIERHaE gtugﬂﬁg ““'aass{eﬁi‘&?’ \¢laimcl, X reprsénech- edudviylene oy | group .35
conf ai ni ng frbﬂhula 0 4 Ccar ﬁﬂ“f‘é‘rﬁ‘]"ﬂ’e‘ﬁr”eﬁ'@msf the fgpmbrabgen ag om or,
when [err] 35.represents.a. carboxylrc acyl group, [err] represents a .

hydr ogen’ at om or a carboxyl ic acyl ; or else (1i)" 'i represents a
grqQup of t he ‘general “fornul‘a: [-err] P40 -(:wherein A représents a |

strai ght- or -'ranched -al kyI ene. chain, cont ai. ng froml to 12. 40 carbon . .
atoms, Z repreSEt i d CMdnddb’rrememwenageammm sul-phir atom and :
[err]- lmprem& 1 sehishe: oF § ,ﬂ%ﬁ g to\dlaite 1 on 3 whisieintReriayorinatla SDSt i t ut ed by
one or nore s rtuent sel ected Trom ptaiging fom 4t disgtben or 10

br anched- chai n: & Cyslopsnt

e, dativitines a «@Mﬂp& aﬂmtelzmrrwwtm prlsthed CaT bon -

atons, and- trﬁQﬁﬁp‘-  groeral ol X i 45 . tornula I represents an
ethylene or trans- vrnylene gr oup and Yin fornula |- repre-e 45 sents a
carbonyl group or a group of formul; 5 Wherein [err] “and [err] are as
herei n- before defined, or else (|||) [err]represents a grotup [err] as-

her ei nbiSF or € whgdein k@ m@:ﬂgam H? for mul a I repr esent si nmul t aneousl y

ethyl ene and casb et hys ene and

[e'rr] groups_‘?@sﬁmw_'d/@bgenér@léorm}ﬂabel ng as_hef el E%E#o"?’é“ﬂ 2|ﬁ@'d’) 50

e 1 468 830 R
22 EXAVPLE 14 " Tt CRARR S & _
7-[2- (3 Hydrovksmsamm ns_hsadﬁibBSn ams,ny;nh-;é g_{,gsl .opent: hepanol (20 ng)
was. -di ol veg:d fr-Syclppeniane eifivrtiyes-adcording rocuthind\s rE]BRB ok i) s ved
t hr ough 30- SNy SERREann P-cpntgiging fronf bio 5S@bori arvek.cS and a H si e(g

't hr ough a BOgﬁqus_f:Ee = fog;ﬂ:;a"“ '"‘"‘i°|‘="5n|1é’gr4s‘t’h§¥=@dk*rremm/hr k (m crofine

into one hundred NG-2 “hafd gel at-r—lﬁ—da-wm es. to gi’ ve capsqbes ‘each
cont:ai 35Ny 2@8erdie AF. droxy. yl.oct=. | .

tfans- I-enylw kpm&;wi:% & iy T ﬁ't"’"aWPBPWS\ﬁﬁ’N b’ 719 thb
capsules, is JSeRentanet vﬂqusmgho,_, ith 1 or,7 w 8

EXAVPLE 15 Pheigl gou group. heri'(')'R represes 3

7-[2-( Hydmmeg&ww%&m?“aaﬁ%’”fﬂéhwlsﬁdm& o ity h plogpt anol (20
‘ng.) was di ssol'ved:i-n absolute ‘éthanol (4 m+" cont'ai ni:ng- Tween 80 301 % w/ v)
and t he ‘sol u- tron was drluted W-t-h—ar-dl'rlled water (736" n‘w) to girve a

sol uti on of ; m.“' _' surtable for a plurallty t doses sui tabl e
for: |ntravenou510|'_'. ppeint den m, WS CLA-M: IR

15 1 39/C| O g “,‘:\ ad 1 _I 4
[err] Teprestid ' Inech mﬂi:r:;d-pogﬁ theaNd ¢ ther (i)
R2 represents algr.qn H: % ﬂ [err]: (V\/nerern R3™and [err]
are identi ctptasol di fferent and ‘eac represe f &% 9 s"e&‘-"""'a\ Ibmor a

st rai gpt - OE?Q@;N%W @haﬁmykw @mmucomhal.mmyljtgm(jmgygoﬁ car bon

at ons, . and i p‘?_e e_n(tss rqg r}l at:gm. or. a _strar ght = .or.”branchgg- chai n
al kyl groupoxmyclopentylhepmm]; pacnoxy! “""Ms-_ enyl) - 5 - oxocyclo-

.' h 1.7 12 - (4 - Methyl -3 - oxoocz-_f'j

r] wherein

trans - 1.+ enyl) 5% oxacyclopemyl]-'
15, 4
L7 [2-(3- Hydmxy 4- methyloct trms 1- enyl) 5 oxocyclopentyl]- 45

¢y 16.7=12- (3 - Cyclol hexyl 3. - ox I
. 17.7-12- OPIOPY) 5= oxocyclopentyl]hepmnol, o
hepmnol. [ (3 - Hydroxy - 3 - methylhex trans -1 - enyl) - Oxocyclopemyl]-

a5



taining from1 to 10 carbon atons, a straight- or branched-chai n al koxy
group con- 25 tamning from1l to 10 carbon atons, a cycl oal kyl group
containing from5 to 7 carbo 25 atons, an adamantyl group, or represents a
st +aight=—0r branched- chai i al kyl . group cont _to-6carbon &t Qs

substituted-by a straight- or branched-chain al kox — |n|ngfrom| -
atons, by a cycloalkyl group:- cont aumwm ﬁWHEITt !ﬂ carbon-’ ¢ ..
/> af adanantyl group, or the group [ ther forns .a

to 6 carb

atons or _
cycl oal kyN_group containing fromb5 to 268 bon atoms, or an 30 24 -t
adanmant yl 2gr oup) , X represents. a tr;mk iu nul SRE—Or—amT CLIIyI_.Ene group, and -

Y repre- Sem3-a. c&rpo.gl <grgm9xy013ah,§myrpae : Pa:- wherein

[err]: represent&o@, NEkptandt OM.Or a: str ht =° n alkyl -
group 35 contmi i~ f&cwllema @t@rb%ll?‘i’g%farrs deR;rYa ferr] Tepresents a
oG g O T a3 | SRapep o -lav iy exmarsboploup, fer ]

represent8 a hyo,qg or--a- ca bng

11c: acy| ﬁgpz" ] _..- g
reprsents a group g, 7t-Hg --g&n@ml— 6f-cobe t - trans sy en ' A
represents a st ol ch d- g £ 0 Gramsd nengpntzalomcysgppéntﬂ]n 1 t 12 o
40 car-bon_at ons: qxag é:.p'r[éségt' g ﬁ%ond or-an oxygen éﬁﬂ
ubst i tut ed,
; _..-o-.r e

and [err]. 9epre;_ o 7aN5a (31 b '-he{ﬂienywc{-mgrlolﬁ‘y

by .one or..nore a%b]r.tuents sele fro g aqQ 51 i
br anched- chai n al k4. 7arid -dBk %9 3 g% M@Hen gg”f ?o%’“
and tri hal rreth’..-.,,_._:_;-_.; X ' 3
trans-vinytene gggi nd Y1
or a group .of - formzb.al"_",__'_,._;,_;.'--,'.,'.
defined, or el sadepiFted iz i Be QEd U

and X and “in f I e "r_epresent Si m.ll t-aneousl y-ethylene and car bony
trans-vinyl'ene and. carbonyl,.or 50 -, = .et hyI ene and [err] groups
respecti-vely (RI bel ng as here|“n- 0 "e"-"f : :
1,468,830 . . e

. 4 Seaea QAR | OT OUD -
aeed & n:gﬁ%eng{ hﬂr'é‘m-as before
Uhydiolysinof leompepindscdf i def, oned

[err] represents a group
[err] are as:def W
an ethyl ene gr oul}d:;
gener al foggmul - 'Y
a hydrogen atom .a!8
wherei.n R5 i n f of s réquired, T the &
al kyl -group cont gf fah IGﬁﬂn f{hetdeﬁlﬁuooaef Bdﬁfh=-
derivi atives to gliamedide Qonwkxarhwhé?’&l “‘I’?ﬁfl
formul a:- [err] . @represents apHORERL H RS
defined in claim subsntuted__ethykne;hnkasell 5
accor.di ng tio cl af’ m“?t ei3" a0ording\
general forssul a:-v ieeﬁ_;'._. tS._'j__._::_
1 and“[err]represenid Eroffs
, deri vat ves acCorly
branched -char n &

e i onem) dneso
egents a group of :the general

deri vatives accor:' QB
of the gener aI f-or AUBE Prosss.
L -depmtedmclaxm i subs;an

I IR ) Process folr the

- - Process fo ptane denvanvesof et
¢ ore described in any: one ‘of

IR loperitaiic denvauves gene
- prepared by tl?g;lrlooess claimed if any one of ¢laims 26 to 33

.35, Pharmaceuncal". fpbsmons whxch comprise, 8 acnve ingn




represents a phenoxy methl group . 10. Cycl opent ane derivatives accordi ng
to any one of claims 1 to 9 in which the group attached to the 8-position
of the cyclopentane ring of general formula | depic
al pha.configuration and the group~attached to the 12- posrtron of- the 35:
cy.clopentane ring is in beta- confrguratron” 11 7
-[ 2- (3- Hydroxy+3-net hyl oct - t rans-1- enyl*).- 5 M[\m “‘wpt an

12.7-[2- (3- Hydr oxy- 4- phenoxybut - trans- i: eny 0s pentyl] ol .
13. 7- [%5(3 Fydroxy 4 phenoxybut t 330 enyt) - -5- oxocycl o- 55 -

={"4=1vE Y, --I=oxooct=—trats

-1-enyl)-5-0 CReiop '== e\ Ae Fod§t datesd. mg{:y one-of claims 1 to 25 in association :
7-[2-(3- Hydr§g§ & m\vaels nﬁigﬁé- 5a8&QﬁMﬁ&£B ggihum45 heptanol
16. 7- [2- (&dom%ﬁuahlewéspecﬁlmfuwwm 13140‘515 oxocyc openyl Theptanol e

heptanol 1,468830 18.7-2[ 2-(5- Ethoxy hydroxy _
-.3- iet-hyl pent - trans l-enyl)-5 heptanol 19.

2- (7\ﬁmetoxyheptyl) 3- ( 5- et hoxy- t hyl pent
trans- 1-enyl ) cycl opent anone. Gﬁrs1m$5m CN@;B phenylprop trans

-1-eny|) 2- 0X0 =€ 0
21;7-15-(3- &o%éféfapn" e S lce;ﬂ&‘llsec nerPress m tonf%a]ﬂlﬁm hept anol . 22
7-15- ( 3- Oxo- 5--pheny|pent traﬁ§hTWEWV¥T”2”@%ocyclopentyl] “hept anol.. =
23. 7-[ 5-(3- Oxo0- 4- phanyl but -trans- 1- enyl ) - 2- oxocycl opent yl ] - heptanol
24.7-[5-(3- x0- 4- (2- phenylthyl)oct trans-1-enyl ] -2- oxocyclo-
pentyl } heptanol..

25. 7-[ 2- (4- Met hyl - 3- oxopent - trans-1- enyl ) -5- oxocyclopentyl] heptanol

26. Process. for the preparation of cyclopentane derivatives of general
fornula | depicted in claim1l , wherein [err] represents-a hydrogen atom
and [err] X and Y are as defined inclaim1 , which conprises the acid
hydrol ysi s of conpounds of the general formula : - [err] wherein [err] , X
and Y are as defined iin claim1, the symbols [err] represent identical ’
ai kyl .groups or together form an ethylene |inkage unsubstrtuted or
substltuted by identical alkyl groups on each -carbon atom, and [err]
represents ‘a hydrogen atomor when Y represents a group of formula 111 -
depicted in claim1 wherein [err] represents an alkyl group [err] and [err]
represents a hydrogen atom, the group-OR[err] optionally represents a
group relatively inert to. Grignad reagents but readily hydrolysed to a

hydr oxy .group when required , and the hydroxy group form ng part of t he
sai d group of fornmula Il -within the definition of Y is then optionally in
the formof a Gignard internidiate conplex which nay be represented by the
formulga - OwZ[err] wherein Z[err] represents a hal ogen atom 27.process
according to claim26 in which the synbols [err] together represent an -
unsubstitut ed et hyl ene l'i nkage. 28. Process according to claim26 or 27
wherein the group-[err] in formula V represents a trinethylsiloxy group.

29. Process for the preparation of cyclopentane derivatives of general
fromula | depicted in claiml mhereln [err] represents a carboxylic acyl
group and [err] X and '

. o, I



Y are as defined in claim1,which conprises the acylation of a
correspondi ng al cohol of general forrmula | wherein [err] represents a
hydrogen atom 30.Process for the preparati on of cycl opentane derivatives
of general fornula | depicted in claimi,wherein [err] represents a
carboxylic acyl group,the synmbol Y represents a group of formula Il
depicetd in claim1 or [err] ,wherein [err] in said formulae represents a
carboxylic acyl group and [err] and X are as defined in claim1 which
conprises the acylation of a corresponding al cohol of general formula I
wherein [err] represents a hydrogen atomor a carboxylic acyl group and Y
repesents a group of formula Il or [err] and [err] in said formula |1l or
[err] represents a hydrogen atom 31.Process for the preparation of

cycl opent ane derivatives of general formula | depicted in claim1l
substantially as herei nbefore described . 32.Process for the preparation of
cycl opent ane derivatives of general fornula | depicetd in claiml
substantially as herei nbefore described in any one of Exanples 1 to 4.

33. Process for the preparation of cyclopentane derivatives in any one of
Exanples 5 to 13. 34.Cycl opentane derivatives of general forrmula | depicetd
in claiml when prepared by the process clainmed in any one of clains 26 to
33. 35. Pharmaceutical conpositions which conprises as active ingredient, at
| east heptanol .

24.7-[5-(3- Ox0-4- (2- phanyl thyl )oct-trans-1-enyl ] - 2- oxocycl o-

phet yl } hept anol .

25. 7-[ 2- (4- Met hyl - 3- oxopent -trans- 1- enyl ) - 5- oxocycl opentyl ]- heptanol .

26. Process for the preparation of cycl opentane derivatives of general
formula | 25 1, 468, 830

25 one cycl ophentane derivative as clainmed in any one of clains 1 to 25 in
association with a pharnaceutical carrier or coating. 36. Pharnaceuti cal
conpositions according. t claim35 substantially as herein- before
described with especial reference to Exanple 14 or 15. J. A KEMP & CO ,
Chartered Patent Agents, 14, South Square, Gay's Inn, London, WC. 1.
Printed for Her Majesty's Stationery Ofice, by the Courier Press,

Leam ngton Spa, 1977 Published by The Patent O fice, 25 Southanpton

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