GB 2 002,367 B SPECI FI CATI ON Substittuted-cycl opropyl -chronmones 5 The
present invention relates to substi tut ed 2-cycl opropyl -chronones, to a
process for their preparation and 5 to pharnmaceutical conpositions
cont gi ni ng them The corrpounds of the invention have the nglzlogy\ésgghfor rru,l a
(1) 10 - - |
10~Ferr]_ wherein 15 nis zero or 1; ' '
1 Rl‘\iﬁ W&ﬁ”ﬁ&% [err] alkyl, unsubstrtuted or substituted by a [err]
al kanoy) lgm g rr] group, wherein each of R4 and R5 is
i ndependent fycgé?%e%tyle'ﬁ’%ogrgnset he group consisti.ng of hydr ogen and [err] 20
al kyl s Ti¥prd3éntaivehtioh reldtadii@subitRged 2366l opvopyclirbfories, it HF6dessHbRir préparitichand . 5
N-pyrrmlmdmayduncqmmﬁ:bsuﬂbmmmrmmmhmaheMpoa}ﬁlsoftmjnmhqnHaQethsfonawu@s al kyI or
a[err] b)h‘rwmw ~R3.is(a) furyl, thienyl or pyridyl, the furyl’, thienyl and
-’?pyri dyl .'groups bei ng unsubstr r;o)sybstrtut ed b}l a rret hyl- group or (b)
the group 25 . * b
25 wherein each of R6 and R7 7* _ dqntly sel-ected fromthe group
consisting of (a') hydrogen;. (b') al‘cogen ‘and (c') the .group -(Onl- RS,
wherein nl is zero or 1 and R8 is [ert] alkeriyl or [err]. alkyl, the al Kenyl
and thé’f‘%ﬂ@ yl groups being unsubstrtut ed or substituted by one oR m)ree15
Cl-C25 3| f ot |nvrvt|onar
al so tﬁ’e’sQ d\z°%$58r}e&/%f°ca " %ggtﬁtﬁf' tesg'fsué Cb& e?csaﬁ(gnog{oﬁégghds oﬁ 30 fornul a
(1) in V\:thh Rl is hydrogen or whrch have a basic .nitrogen atom Ras wel |l as
all t h&rogﬁ)%br@in%adh%%ﬁ@%@ﬂ%Jp@rﬂieﬁﬂy&&lhﬁ't&ﬁro‘ﬂﬁé’ &6ip m?fmn&&rrﬁmu&d%n@&-dme
i NVend LI, ofYanBRs, RkdnigfetherwithiBe ritrdyen &6m, fornt 4 1@ pirfolldityl, QipafidignbratorphBlinoherzot he
two hyewiegen atons on.the a and on the ferr] carbon-.atons are on the.sane
si de i Reis @Gyelsyl otffs-Ce hikenp Fane of the 35 cycl opropane ring, the conpounds are
i n t heRds @l fghh Y)IPéN"SY‘l H’V!rr'l‘,"éy'\ﬁ'é‘i‘%vé'dy'ﬂf°§6“1"ﬁ‘8“Pﬁ”?i‘\]‘g@ % pubstijuted '%Va - 35
and . rzgé{ﬁg‘yrgé?i‘l'?e? thearyR| §in the scope of the present invention. :
Pref érably the conpounds-of—the invention are in the trans- configuration.
The nuripereinegchbSRAnd Ry is |dd§béncfeytlytshect@ﬂmﬁth@g?oﬁcohd‘ﬁn@ﬁbsthyﬂm@ﬂiB))I n.the R3
r adi calhalbgent dne (€)om/goLpi-(OhaRs, @harein ards Zew ox hawRs is\s-C4nikefiyh br Gods alicyl, t!walk;ﬂvles 40
a) whenrndBe dlkyl m plng unsubstituted or substituted by one or more C1-C2 alkoxy or hydroxy groups.

' ect pfth vention ate t rmaceutically acceptable salts of the compounds of 30
40 ' 3 ,m‘rﬁﬁ gt Akioh LU Y emate : |

45 [ er nwi lch 118 ydrogen or e & basic nitrogen atom, as well as all the possmle isomers |

mrxture hereof.
50 C) slof th  inGdrkibr ﬁﬁ%eertlﬁﬁm the cis- or in the trans-configuration. ‘When the two

55 whe medrrage)( atoenson thg e andon thaf qatbon atomingre ah thy sameaside inTydpect ef thanigneafttie |
al kas®yianpyopgnasingsthexeynpbends ara frahrad-aonfigyration advice yeatapAle therpixturagitgoiRl . i ssan
unsubstrd ’(ﬁ”é&° eE s F thejsqope %f“}‘tﬁ'pé?sé'r‘é[‘dF’Vm[' -Erefgrably thegomppypdg afthg ¢ | ar

mc

met hyl "“'@'Et pre 'i% '9“Ea" al kyI

cubst i 1y e Qy i, m‘ oo o St o e S b il o
Whe 454 ﬁ? s er aI kyl, the alkyl group is preferably Cl C44°

al kyl, 1 n parti cuI ar mei-hy ethyl, isopropyl and t.-butyl. R2 is = .
preferably C2- C3 al kyl ; @ parti'cul ar ethyl and propyl -or C3.alkenyl, .in
particular - -allyl. Wen ®is furyl, thienyl or pyridyl, it is preferably
2-fur 2-thienyl or 2-pyridyl. 65 When - [err] is‘[err] aI'-kyI, it -is
gprefé%lé’f)l PSRy TV et hyl or |sopropyl o 65 48
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(12 Preferably Re and Rf'Qe mﬂ‘g;e%ndent‘_@sel ected fromthe group consi 'sting
of hydrogen, [err].-alkoxy, in partr cul.ar’ met hoxy or ethoxy and [err] alkyl,
in paticular nethyl and ethyl Exanples of-pharmaceutically acceptable 50
salts & whenRefrdyrvionihieavly ¢ i norgani ¢ bases, such as sodium potassi um

cal ci um and al umi ni um hy : i des or wi'th orgahi c bases, 'such-‘as |ysine,
“triethylamine, 5 trieth M ne, dibenzyl am ne, net hyI benzyl ami ne, ‘
- (2g et hyl - hexyl - am ne, p| peri di ne, .0 , . 55

wherein X is oxygen or sulphur.
The alkyl, alkenyl, alkoxy and alkanoyloxy groups may be branched or stralght chain groups.
When R1 is an unsubstituted C1-C20 alkyl it is preferably C1-Cs alkyl, in particular, methvyl, ethyl, |sopropyl
t.-butyl and hexyl. C
60 When R1is a C1-C2o alkyl substituted by C2-Cs alkanoyloxy, R1 is preferably pivaloyloxymethyl. _ . 60
When R4 and/or Rs are C1-Cio alkyl, the alkyl group is preferably Ci1-Ca alkyl, in particular methyl, ethyl
isopropyl and t.-butyl. .
Rz is preferably C2-Cs alkyl, in particular ethyl and propyl or Cs alkenyl, in particular allyl.
When Rs is furyl, thienyl or pyridyl, it is preferably 2-furyl, 2-thienyl or 2-pyridyl.
65 When Rsis C1-Cs alkyl, it is preferably methyl, ethyl or isopropyl. 65
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2- di et 791 keArTReEt L3RS $5§ﬂ MW [err] alkyl esters aof ‘the 6-carboxy com
poundsy, | 1t PAPLILTMEPUEREIETTY) | et hyl, isopropyl, t-butyl and h.exyl 5
esters.” The conpounds of #de— sfradn can be prepared by a process::
conprising: a) cyclizing a coRpedgdeof fornula-(ii ferr]- 60 wher ei'ni-
[err] RL, ‘R2aihd 'R3 are as defined a&tg\‘i'e"s or a salt thereof’,” so obt ar nr ng

corrporcrﬂr;‘ds of formula (= I .__z"ero or . 60
B 2 W clog | BB 5 %
[err] vvhe%?? %Eaf‘“"’r?z dﬁfbr)ad %"%i? 'ga sggﬁgr@ §f| é%gg@‘ a@gve agﬁsﬁff?iﬁiawme&hgﬁs) a salt
"t hereof, i f desired, converting-a-conpound of :f ornuta: (1) i-nto another

conpound of forrrul a (1) byf"-k=n'own" rrethodsarrd/or i fdesi-red, -rc:on_vert-_:i--ng a
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and/'or, if desired, converting a salt into 10 a free conpound and/ or,

desired separating a mxture of isoners into the single isoners. The

cycl i§at|on of the compound of -formula (11) nay be prefera@by oSt @ med sn
exaaner_thgclu_aug_au_d

the presence of an acid-.catalyst —such as for ,

hydr i odi ¢ aci d, sulphuric aC| d or foLm c acid, at a tenpera- ture ranging
pr ef gr abl s BE"EQR@@F\“"?W%‘?‘?B“’TQ‘@FQPV‘]“’“‘(W e cyclisation reaction is preferably
carried out in an inert 15 organis_s&l yenk sel ected, e.g., fromthe group
consi sting of methanol, et hdn oxne_.," ’tetrah'ydrofH,r,an, 15 benzene,
tol ueng, acetic acid and t heir. ms “©=wcill)e cycl opropanati on of a conpognd
ofthefornula (111) may be preferably carried outby. reacti ng a conpound of
f or mul aw eléi_ri) WI t h d| rret h | sul phoxom um rret I | de 5 ar ed e accor di ng
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10 compound of fornmula (1) into a said phar nmaceut i cal | y acceptable salt @

e.g. by MEGP%HP”%"M?ﬂ’l"taMPﬁ?ﬁ"b?"G atPTw P‘hF’GP'ﬁﬁ‘PH" gffogmula (1) by
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tri f| UOkdpRGEdction rAsyibd aled dahid oLte.g. Blreathenadasitien mammeimumétm fFmaniidd d1e
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.40 [ er plkangdoxypehyd, wherein R4 and R5 are as - -defined above; by conventional
nethods for e nple by reacting the alkali 45 nmetal salt of the acid
with ghe SUNZD e alkyl halide, in an inert solvent, such as, e.g. acetgge,
di oxane t hyl f or mam de or hexanet hyl phosphorotriani de at a .tenperature
rangi ng froniNgbout O[err] - to about 1 OOC. Alternatively the. esterification
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chl or i des, 84., bediché ltonebha byl éritoxany, dithioreehiaat, methgleneechipiidepr tetrehwdmofuranbatit O err ]
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d R2 are as defined above, with a conpound of formula (V) [err]

'n Zis bromne, chlorine-ar iodine and R3 is as defined above, by
ntional, methods, e.g. operating in an.inert solvent such as benzene,

ol uene, éﬁz %555 g at a’ terrperature ranging fromO[err] to the refl ux 4.
tenperature, fhe presence of a basic:. 15 agent such as e g pyridine

or triethylamne, as acid acceptor, so optai ni ngﬂ ound of for muf a( v )~/
d°5ﬁa"r?
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t enper ature rangi ng fromthe roomterrperature to the-reflux terrperature
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propyl Zz:gx cz ig};ﬁ {\)Zm i&p,p,rngpyl] chrom)ne (12 'g) ‘was'reacted

with thig 5(2 nyl- @dd,rrepwm&o(na&e m) at roomterrperatureforS

hour s. gshgghshlaﬂbmmwpems (Buwaparphtrglcgiopmpdi-chmesmei N vacuo. . The. resi due B8&S

di ssol Vedarise- catb @y arpeoply S 24’ )netavlcbhewl)etdvyropah#hmf(nz n1) and was . react ed 65

GB2 002 36 %anB 6-carboxy-3-ethyl-2-(2-phenyl- -cyclopropyl)- chromone L

L2 i)
,%\?t \emrtg| g%?s:gg%:%@%mwh [2 g’t;( ?YQ:FIF’;(?% r‘ﬂ‘ mp mrineﬁgerature for20 hours
Iy@n

Ul ls ny,, Bs.etd of f, dissolved. Imy
et hyl yeg,emﬁ_ Byclo @,pﬁ { eHrebmaet i . armunt of HC1. i
et her t BensielcBBbRid- Al e- m@ nh dityepratlylp Eyclopip@i etombrich et hyI -et her and ..
di ssol veeansB-cambar3- ethb)&ve‘zl- i2#4' paethiybphenylk bvcld@Opyl etiromend: f i | t.r at i'on. gave. -
t r ans6- c &eis@xy :bev +2- R«2 {nzetr(vﬁphenrr)em Pf-° WeﬂV Q"ecycl o- propyl]-chr onppe

5 2- d.ﬁnynsam?rl?est EEE -3 f“ clopr Y'i? mmxé V (C=0O) ester 1720

;:rr? v ( o 6carbo p‘fll'éjéi cydopm oqgeedl ng anal. ogousl Y,
e foll ’52 cvcl &ﬁd’ OXYy- 3- propyl

(2-p enylt,anscsycg ba,ws)gm )2[2 rrermrpae yhy@ib y 1admdmmat hyl -ester; trans .

6- car by gxatnptg@oopyl--2- [ 2- ( 3 met hyl -phenyl)- cycl opropyl ] - chrormne -a::.50

2-di et hy| Teams fombdny 13-pe®élez=['2) (a;ngngl n?lemé)rﬂ% oedl %trrq ne 15?)),1%??%?%2? _

[ 2- (3" - miieHgQPa{ 13bahip|water ge@ 8 SYeRP AATias 92 ‘% f? g

trans 6- %ﬁéydar": N1} ‘Bf[ g%’ﬁj ‘Wé”['ﬁwatﬁ °x))' "’B‘%"og +"m rorrone

2-di et meﬁelgy;m a1 IWAKREHaked) | od| de s

(2.3 ¢ %:cee {"gé '°%§ﬁswt8%2°§%ﬁﬁiy"§?§%f% 5.0) |p?1 di.met hflul for-. mam de

(30 M) u s.ssrbdstn,go;a,tzr[pmnmétanperature for: 1 hour then a sol utlon of

trans 6- eRENPIPXCycidbropph-cipyrherig{3. tssl)ywaytea@mmetm'ﬁr@% pirgngiat

(3.5 g) nz0°Clionsoriigutesohite paoties ¢t 'mbaqﬂawha ddg I%"’f%"' high, ow%g

to reab? V\@ﬁﬁi@fedﬁ‘ﬁ“ﬂ’?ﬁh 'ﬁ‘teﬂl’/ nz Pzglfug?ﬁ ,,gj,,% -PRERER it was

diluted W %Wg&edm aa ogousy et gﬁitsé\‘@l?etaé @rste@irﬁﬁéklxﬁmbl@}'@r

was wash re&f (:5 evaporate to drynessr n vacuo. The residue (2.9

g) was plﬂ,é,;"j/ y coI umm -chr omat.ogr aphy -over :Si.-err] using a-m xture.

benzerigs etnt%&oca&ﬁrgat;@fdutgno elatnpleanitheealBvith GiethyRmins, tépthanaleminp,Nethyl-piperidine, . 6

6- car boxy-3- propyl-2- (2-phenyl- cyclopropyl)- chronone 2- dlethyl

am noet hyl ester(1-. 7 g), mp. 20 92-94[err] was obtai ned.

20 By proceedi ng anal ogously, the foll ow ng conmpounds were prepared: trans



trans’ 6- carboxy 3- et hoxy-2-[2-(2'-met hyl - phenyl ) -cycl opropyl ] - chronone
2-di et hyl ami noet hyl -ester; trans

6- car boxy-3-al |l yl - 2- (2-pheny| cyclopropyl) chronone

2- dlehhylan1noethyl ester. Exanple 19 30 By proceedlng agggﬁﬁbagsto 1

2\6‘N-pyrr I|d| ster f th fol | o nds ared
trans & §§'§?e i DihGosSL e*reamhai%”m-q‘%eﬁtﬁgﬁwﬁgsteq Wﬁngfmp‘? __
6- car bcp;,ym e 2- (2- phenyl - cycl opr opyl) chronone; trans

6- car boxw&o@w@%&m FroRReIYEs 3G, TN ENBYing crhioaRdR Wre phepalellaNs :

6- car lgonays Gedpbaxppl méthyl-2-[£-2"-pyrigyii yycloplopyiy khremgid; opropyl | - chr onone; - 5
35 trarmnsﬁeﬂbm ’Ng‘b bvr@vl ch(oafopviecﬂwmorphenyl) cycl opropyl] hrom)ne

atrans GW'&?B% "2"’ 'pre lr )-chronone; ‘trans

6 carb eth gmne trans 6-carboxy- 3-
propy0 ins Zg )erl) ri:'g Mt onone; 40 trans 0
6- car bogghs caerxQ-@ et 12 thyirPt ¥y1) 6&:!])6 mofe/ Cl 0- propyl ] - chromoné
40 t r anganbe- GﬁBM%UQI-atZL(y’Lm&hyl p2th(edyl> a;etobiy; vipinesmeng.- cycl opropyl ] -

chr onorgxamplea#is 6- car boxy-3-allyl-2- [2-(3" -net hyl -phenyl)- cycl opropyl]
chrom)nermfP%%“mwﬁlm%yX@P'§t1hw4Zbef' lowing'compqungs westeregared: cycl opr opyl | -

chr ont§riEans §-p34 e Y' 1)-ghro vi-gRtar JnyI phenyl )- ¢ycl oprop¥d ] -
chr oo s%g:,ﬁfgﬁ R R ST
CyCl OPr Ay 2- (2- phenyl cyclopropyl) chromon -3- . '

pr opy| -wmb 8-cdridoxy-3reutyReX2 pHeRA YD ropvncehreabmyhéxymaeﬁone trans 6- car boxy- 3-
propyio-t&n[s&ea(r&oxymﬁwxyz—meylspw)opmpylcIclurpmomﬂ “hexyl-bst@none; trans 6-car boxyo 3-

22,-

et hyl - Zu{nss(:ﬂbqu@tdﬂy/llmnlfew It-lctwpmewrbctvlbﬁteurmne trans 6-carboxy- 3-
- et hyl - ¢ iﬁgazboxnﬁtah. = r Q'°RE °pf°e reafﬁbne 50 Exanpl €20

50 Tra Bg-c:éri ] g ::y g : 2 I:" |- ne¥1 o - cycl opropyl]- chronone
(5. 15,600 anlB SarbgsL gy b ﬁ. .(e?a&pmp),.e@&r 100C until o

t hes ol Ukdn98 ¥aBoxy 8 eltzesi (Afnséa{ycm wpg,ctopro ﬁem&ma,emm&wpb @l e was obt ai ned,
whi ch  veedhs 6-tdrbddiy-8Cbrepyi-2-gaid’-masyiphlenyi)-icyti dpecpyvakroonel 1-adhyd)-dateg;ar boxy - 3-

pr opy! -tPans 8-catbaxy3gabnyl-Z-42-(2'- nyrldwscydbprawlﬂe@rorweethﬂgestprr oceed| ng anal ogously
t he sodrans$- SﬁPQXS'z"tE’fOPV'r?e[Z'é?C‘FWV'P |c\§’!°@tPPY'ih chramoRsisoRioP re pr epar ed. 55

0 ragis-ﬁr - eny ro I] c e(1 fter y|) .
cycloprt@ﬁyzf ?3? S Lk rﬁﬁ P fz?esé? o7y - o e

(1.6 9)trdddéledrb -de’tHoSlﬂz-Qé (5Leh Bty 20lh mvamb.esyu- Nrérisne CoKdkyIRgst&t hyl acet ate
was addens 6-carlosy-B.Gtial-2+[2(5amethyl2t-tlehyneyciopropyl phhtoarioee (Moctglhedi@. was fil tered

and vassixenp/ald h ethyl acetate Trans 6-carboxy-3- propyl-2- [2-(2'- metssgl -

phenyl) vace "tH'ﬁ’@ﬁ’ﬁﬁ?ed'Nﬂfﬁ’éFﬁ‘W bﬁﬁyﬁndt%ﬂwvruwwh (4.15
o thyl-N-b | -
e o ? W;% .@%% ammﬁ?%bibs%wepzred enzyl Aot um

y pr Ct?a‘ﬁ GEHile?(?Q-(BF yIpOr2t wnem eﬁ\/l clog rb@,l]%aﬂohﬁnw th triethylani ne, 40 -
t r I et hawrupb eBdrbuxy- 31Nroewrzy!2-(pmpe1y|)d»/¢n@ropv%hromoaé, _
GB 2 00Z:n86daridxy-3- ethoxyk2- r@-@t -ingthytaf- ghirol - aeslop piE- d!r@mm{ am no-

. et hyl arﬁxﬂ;épfféfr'r - hene ttoh am ne of t ac gl gﬂ?‘?%{ﬁﬂ'“gcmf' 19 were
pr epared he
foll A5 msgﬁdyﬁn rep Fﬁfn _( arb g%?{gl %&t ﬁql:ﬁeé\x:é: QOI;EOSX r% ‘L'h -2

g[ 2-(2' - y3 Ye IQPE'ZQ@}’yldyI)C I@ﬁgﬂﬁf] chromone; o . 5 trans
6- car boags Bcarbiky-Blethdxy-1- 2+(6 ety G)) cyclopradyoKopyhd; - chrom)ne trans

W 6- car boxaps Geamdxhsgﬁ etr2>xy -2~ 22-(52fnethﬁ12eth5phx)ll- cy@'ycdompm)mow chronone; trans

6- car HE%t - -th| en cI 0 - chrormne trans 50
6- car boxgY.rsoce %% P"°Z‘" CEWE. P8 pa%ﬂg&r chronone; 10
_trans’ ({rg b1 ﬁ'm &v 'tIFFﬁ?Iy% Iﬁcﬁ %@& RxpR¥thyiestbl onmone;
10 trarg(a,gp,gggboxy -3-met hyl -2-[2- (5" - et hyI 2' -thieny
- cycl ofy opyprbceedifddibiiding tbhﬁdﬁ&)l&ﬂ,@&ﬁb&mﬁnﬁg bbﬁlyﬂesﬁtab{eals-ﬂ&wamﬁ |ﬂ§e|feﬂ3wrng 55
t hi enyl compayngb eprepeparpd:chr onone. Exanpl e24 By proceedi ng according to

exanpl eds 61@rbaxeB- !Wyl-&ﬁ@hﬁwl-‘Fve'ﬂPfﬁ@/')(Fb Df¢ids were prepared: 15 trans

6- car baif-aathont ey 51 )- chronmone ethyl -ester;
15 trans 6ca?;oxv @2%‘1&? gﬂ ?%)ﬁé%mrﬁon%yc'opmpyl)- chronone 60

et hyl = &darboxy-3- -ethyl-2-[2-(2"-methyl-phenyl)-cyclopropyl}-chromone;
cis 6-carboxy-3-propyl-2-[2-(2’-methyl-phenyl)-cyclopropyl]-chromone;
cis 6-carboxy-3-allyl-2-[2-(2-methyl-phenyl)-cyclopropyl]-chromone;
cis 6-carboxy-3-ethoxy-2-[2-(2-methyl-phenyl)-cyclopropyl]-chromone; )
65 Cis 6-carboxy-3-ethyl-2{2-(4'-methyl-phenyl)-cyclopropyl]-chromone; 65



t 6- car boxy- 3- propyl -2- [2-(4'-nethyl - phenyl)- cycl opropyl ]- chronone

efhw/-ester; trans 6-carboxy-3- ethyl-2- (2-phenyl-cyclopropyl)- chronone
i 50pY opyl -ester; trans 6-carboxy-3- ethyl-2- (2-phenyl - cycl opropyl)

mape (lgBowydasy gester; 20 trans 6-carboxy-3- ethyl-2- 12
(2-ph : .

| SOPI OPYis6RErbEMy:3-dthoR{2- (K4 GrdthyPpnényl)-G3tib pvi}'c remBRenyl - cycl opropyl )= chr orrone
(1- hexylexangd2dr; trans :6-car boxy- 3- aIIyI 2-(2- phenyl -cycl opropyl)) - chrorrone

(1- oct gl )Taklsts,@ach walghing 2803nghand eamiaining 58 mgpf thpackiveBubsitahed até marafaatyted péielnps) -
cycl opropyl]-.  chronone isopropyl-ester; . 25 trans. 6-car.boxy- 3- propyl-2-
[2-(4' - ﬁ@’!’?ﬂﬂ""’pﬂéﬂ%’%‘""bml opropyl]-- ¢h ronone (1 :hexyl)- ester; trans:

6- car boxy- 3- pns%p:fljboﬁ_g_ gg 2(meg'¥l| phenyl)- cycl opropyl]- chrormne

(1-octyyl)-es Ay - propyl -. [2- (2 pyrr dydo)g : _;='~'_=-_= 10
cycl opropyl ] ]actgfgom)ne ethyl -ester; trans . . 7109 .

'~ 6-car boxy- 3 Q&rﬁ?&}{.’cﬁ2 [2-(2 -t-hi enyl)— cycl opropyl]- chrorrog;gn T
i sopropyl - €Sl o trans 6- car boxy- 3- propyl 2- [2-(2'-thi e:mglg) '
cycl opropyl ] mg {1-hexyl ) -'ester; ' e 30-trans gy car boxy 3-
pr opy|1® f |eny )- cycl opropyl ] - chronone (1 octyl)- fster trans¥®
6- car bo}fr¥n§€ cafdoR¥ ¥ropyl-2 22(2(~ﬁ\efh hQWI)— clo) rb r&){o)nong)'agtloggyngp)f ria&%&m‘)”e .
i sopr Op)étarcﬂ%ﬁeﬁﬁlg i)i‘\élgyﬁa\ge 6 SHeh RO¥S WB‘; om@%bgi\bé %Jpsnm ontdtareh (1§J)iseny| )

cycl opr gpgpbided hiwsaaater ((rdmhexr,d r);sultmg baste s .tseamrﬁuoamtumwda Tmbh&xysa?e
[ 2- ( 5'20 iFedaydmritinutedhorersidv of sieyadize i opy tien tieremainieg quantiscefylaich.aale and ma35
Ex arrpl e ngsium stearate is added, carefully mixed, and processed into tablets using punches of 8 mm drameter

ccording to exanple 19, the 2-di methyl ani no- et. hyI

35
Zesters %riﬁ’%h@b v S VLS D oGl dohery F)Wélo;??yﬁ%ﬁroﬁon%he fol 1 owing: Con”z%unds
were pkepaigd: trans.. car oxy- 3 3= et phenyl )~ S10% 25 .
cycl opr agyhih - chronone;: trans .6- carboxy 3- et hoxy-2- [ 2- (3" rrechyI yl)
cycl opr cnrp:;thn}eofdjotlntommtlwrommemﬂsilcﬁboaaettﬁdwyméthpredmanﬂxture) " - ad 100%

[ 2- (4" - nmet hyl - phenyl ) - cyclopropyl] chronone; - S 40,
trans g R]&goxy 3- propyl - 2- [2 (2 -threnyl)- cyel opropyl]- chrom)ne tra
6-car B f)fz et hoxy-2- [2- (5 -methyl -2'- "thi enyl)- cyclopropyl] chrorrone
Exanpl e’ 26 Eyonp‘rogp@&%,mglaa@cor ding to exarrpl es 16 and 18, the — -

2-di et hyl - am noet hyl - esters of - the foll ow.ng com:. 45 pounds wer e prepared
trans 6-carboxy- 3-et hyl- F Nag eqmyt,)- cycl opropyl] .-chronone; . ;

45 tr&hs 6-carboxy- 3- propy 2t _[R- (R=-ghi enyl)- cycl opropyl]- chronone 35

trans 6-carboxy-3-propyl -2-" [2¥(2° ‘f1ﬁyl)- cyclopriopyl ] - chronone;: trans_

6- car boxy s et hoxy-2- [ 2- (5 met.hyl - 2. e fUrvI\- cvolopropyl] chronone

trans 6- qaghp%M£3- et hoxy-2- . [2-(5"- met hyl - -threnyl) o /_34.y'

cycl o opmlig hyﬂt’ﬁﬁéhﬁiﬁuﬂlzo e, Er)e&lﬁmiu&dBFsubstrtuted by a C2-Cs alkanoyloxy or. by a —N. .40

50 By proceedi ng accordrng to exanple 15 ~the fall.owi ng: conpounds _]"

pr epar ed: trans carbox pro - 2' = thienyl) - cyclo :
:§|stl [jz ( 5 .

chr ononé&rev h %Y?E ntly fr m w
et hyl % opleli,g m@a 9% g e“r’”r e "ﬁf°8rr'.et°é“ qltr’w;r 'd'""'rPe'E‘*ﬁ oot o
Cs &My

Exanpl e Zﬁp prcgg,eemghpg accordi.ng to exarrpl es 1,4 and 6 starti ng f‘rsom
t he sui tamllsﬂa)eurﬁl tHieriyl SrpyliayE the furahiérgl dnopyriag gronps mgpmnﬂnmtame pr epar ed
Ci s 6- caubstingedBy a methyligrodp; of ) hagmyd - -. kppr opyl ) - chr.onone; ci.s. . _
6- carboxy 3 propyl 2- (2- phenyl cycl yl )-chronone; cis: ..
6- car 158 ofR and ‘t-,r r e Dt gle R r%mnggroupconsrspng’ofpghyp rogen; (l’?’ar bOXy 350
et hoxy % T 'p i C, alkenyl or C4-Cg
.60 cis E\h'hﬁ |U1uts b i t ér
6- car boxora &aﬁh&&){icallaaécaptétﬂesaﬁ'&ﬁahyﬁtpcphheﬁfy&%uﬁyﬂﬁ@ﬁiétﬂp)ﬂh}/drﬁﬁﬂ‘naﬂfﬂlﬁieh cis
6- car 186>has Bbagiic hiyrbgediafol ( 2':- met.hy| - phenyl ) - cycl opr opyl ].- chr onpne; ci's .85
6- car boxy2-3Aeermpexgd gftqrpulg 2' - net hyl - phenyl ) - cycl opr opyl |- chr onone; 65..ci s
6- car boxy- 3-et hyl -2-[2-(4' - j y)l.)‘, cycl opr opyI J chrom)ne
65 12 GB 2 002 367 B B oo o T
12. cis 6-carboxy- 3-propyl - 2- [ 2-¥4™ e #g'phenyl')’-'Cy'l""opr-’o-py'l ]--chrionone;
cis 6-carboxy-3-allyl-2-12-(4'-met hyI p”l't:enyl) ¢yclopropyl ]-chronone;:ci$'

trans 6-gar. o | o) I)- chromone \/
(1-octyl %@Eﬁg&ﬁ.ﬁ Fqﬁ%ﬁéﬁ,é"aﬂ% F@%Fp?ipy th g’%henyl cycl opropyl ) - chromw

y d Ry I, the aikenyi .
'Quaétthéa bvatrlawi)eﬂ—n o SRy Tz,r.apﬁ%"ne cis

!

6- car boxy- 3- et hoxy- 2-[ 2- (4' - met hyl--pheny! )- cycl opropy! ] -chr orfone..’ Exarrpl e29 -

5 Tablets, each weighing 150 ng and- cont ai'ni-ng 50._ngy.of : t.he actr ve
substance are manuf actur ed -as- follows 5 Corrposr tr on. for (10 000
“tablets) ,



6- car boxy-3-propyl -2-[2-(2' - rret hyl -

;tr 10' |
o)) el orem ] Shvamne |I!IIIIJIIIII]IIIjHIILIIH!IFo_og

t ose 710 g corn starch
237.5 dg2t al c Gpawozss? B : -
~ 37.5 g TEQTESTUNTStEArate — _ «
. 159 trangis@-cadbRBptopyt- ﬂfzqmﬁ{et r-d;h%n\fl)?cyclopropylj chromone; . .
net hyl - phasthbofacdiGR{2asMEthEphei BRIoplppl dhednaaed a hal f of t'he corn star g

are m xecb;sstcheoxvra@huxez{zsmdmmyl f)ﬁhﬁ)%}clb;hﬁﬂl]gﬁkoﬁ\oﬁd eve of 0.5 nm-openi ngs.

"~ Corn stafedmpled®® g) i s suspended in warmwater (180 m). The resulting paste
i s used5t Jagptarsathareighing 850meuad contalting 53 martthesrtive subskcehré menufacyredirfoliand: on =
sieve of sieve sjz mn. then the remaining quantity of starch tal.c and

mag- 20€ ﬁ’@%‘fsﬁ’ﬁ?é’fﬁ%&(’a’f@'ﬁ% added, carefully nixed, and processed into

tabl ets usi ng,PURGHSS A or m} 2y MEer - - . Exanpl e 30 Aerosol formlati on:
trans Qgpcar bo;gye-n —cyiefophia |]'0if° s (2 - rret hyl phenyl)- cycl opsey! ] - chrom)ﬂe

. 25 ethanol |actose 7109
25 lecithin  omstarch ' 0. 2% mi xt ur Q37(5fg di chloro
di fl uorornet hape,gag di chloro tet ra fluoroethane (70:30 m xt;b;yrg%) . ad

100% 30 CLAI NG
30 1. AS corrpoun

- nis zer Praf¥ 6-ca xy-3-propyl-2-[2-(2’- methyl-phenyl)- cvclopropylj-chromone, lactose and a half of the corn .
4 40 R%taresahyﬁ dAVAE mBdture 8 Eleh fordeli rrough B SIERDF 0.6 Mg erdihgsSabaSddrtigy] Dy a

[err] al lsaspended Hiywaerh warier @80 miNThe resliling baityds ussli RrgednDlaRaAt podtierRrhe gRAUIEd S

i ndepenodried, sonseiheted @th siaveafistelnesizg it 4 opn, den diesemaignaxfuatiftefogeh, tdmiad[ntaur] 20

- al kyl, ornewm %tﬁﬂiatRS addegicereiiloGien endwredessed intaiphletagsing na@qu of mﬁraneter '
N- pyrroI {}er di no or 45 norpholino radical; '

A

45 R2 is”f] thlenyl or “pyrigyl,

t he furzgetff ,{en arfdgpﬂfyéra?z(rjlL %Lt% %Ls“beaﬁﬂ%"%ﬂ?%kﬁwut ed or substi tuq% By
a net hyl \@m@asp; or (b). the group [err] wherein edch of R6 and RF4i S o02% -
i ndependeniting ofiidhied dilidkdnisihaniandgiichlop teter fiibkthang (1 30(nibayrehy dr 0g&N: a boos.

hal ogen; and (c') the group -(On, R8, wherein nl is zero:or-1. and R3 is .
C3-C4 alkenyl or [err] alkyl, the alkenyl and the alkyl groups being -
.unsubsf’Picb’t\éﬁ or substituted by one or nore Cl-C2 al koxy or- hydroxy grou

or a -phar nmc abl e sal't of ‘a conpound of fornula (I) |n V\:hl ch
Rl is hydﬁgggﬁ&*&%v%ro?ﬁ&ggs has a basrc nitrogeri atom 55 A
- conpound of formula [err] 6B-x2 002 367 B ; .
12 ci s3%-car boxy- 3- propyl [g L hyl - phenyl ) - cyc1 opropyl] chrorrone 35
 cis 6-carboxy- 3- aIIyI 2-[2- (4" -&et yl dpiehayl ) - cycl opropyl ] - chr onone; cis
'_ 6-carbox36T3 Lt hoxy-2-[2- (4' - met hyl - pheﬁ‘;l) ‘cycl opropyl ] - chronmone.  Exanpl e
29 5 Tab ,ﬁgz%moe@.ch wei ghi ng 150y and contai ning 50ng of the acti vy
subst agge @ iGydBgurloAcLon Mg, a&uﬁsaiu{eawsubsmute% b%malksdovrexyfdpayé 10, 00 C 40
tabl ets) trans 6-carboxy-3-propyl-2-[2-(2'-nmethyl- 10 L

. A\
phenyl ) -cycl opropyIL chronone . - - R500 g
10 | act Oggwup,wherem each of R4 and R5|smdependentlyselectedfromthegroupconsrstmg ofhydrogen and 7109

8nes?‘mfsoer§rrér‘ﬁel a (1) 35 . S [err] wher et

corn st t 10 alkyl, or R4 and Rg, taken together with the mtrogen atom, from a N-pyrrolidinyl, plperldmo or o 37 5

t al 3 orpholrno radical; . _ : . - . 37.5
alc p z is C1-Cs alkyl or C3-Ca alkenyl : : : 319,

magnesi um gi§s@4) kudji Shienyl or pyridyl, the furyl, thienyl and pynd i groups being unsubstltuted oo 150

15 trans shst@ted 6xymahp gapY:lor ®) thegrowd _@:b - phenyl ) -
- cycl opropyl ]-cnronone, | actose and a of the corn starch are m xed; the

" m xtur8&is then forced thro

0 of R q% ggnd fro ”ﬁ P%rr? s)t arch. (19
' ga alnal Z?%gfﬁqéaa:dgfg t?‘Ri ‘H{& ngLeremn ;%ahl %@6@3 kgﬁggr sa vl"ﬁe aﬁjkenv?

: S el s ore rou .
asi eveof %raearﬁﬁﬁa%amlan ad¥bPtath erilof anﬁo%mfrdrmamwﬁ.eﬁm.smodrsgear& ﬁ.cﬁ%I can'd
nMag- 86 neassioniféRALIe | S added, carefully mxed, and processed into" ss

t abl et s usd ngecqmpoodusforfiui8 mm di anet er. Exarrpl e 30

4 o
0) «R :
lef)“ ’ | "
7 a B . .
. Q #—CH-R . . ) :

5 1 N s 3
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Aer 0sol fo'trrul ation: trans 6- carboxy 3- propyt=2- (2' - nethyl-phenyl)
" cycl opropyl ]- chronone ' mrm

10% 25 | ecithin m'” ,m “
e

0.2%xi xture of dichloro difl uoronet Ran& ahd
(70:30 mxture) ad 100% 30 CLAIMS

30N, Acorrpound of formula(1) 35
35 WhQLR&

”!,o tet ra&gh fI uor oet hanq

2367 B .

, Rq n i's zero or-
1 )HW?Q?QE(H )8Fc°(a,ik"'(‘,'28’b§|"l'3§ﬂ or sypsitygd by ‘t“LcL r substituted by a
[err] alkanoyloxy or by a -N 40 R group, wherein e h of R4 and Rs is
| ndepeaget, WiteréiRbaek breelarid’Re Which Bre SHo@hHe &1 QifFelent! ib BI0C, Ay 1¥45- £l
al kyl , {@r) pRdloglony- nREhyltaken .t oget heer W th tﬁe In| t r“o{';(yejrﬁlt gt %%WHIEEM S
pyrrol p@erybr1; pi peridi no or 45 nor phol ino radical;
45 R2 isBjf 'Eﬁ;‘r a'&Y'R al‘S?"Y err] al ken ; is (a) fur : th| enyl. or pyridyl,

t he fur Fs's ' (;’ psti kﬂg ‘Efr&‘ﬁ'l%w"d’(!’f ‘Befupd. 2dhiemk i t ut ed by
¥ et erld H eu en gyn y ;:jst;efmgu t;lt;stltuted :rRSUbStI:jUted by a methyl group, 10
50 ersys@,,@, ST en ShaEnia Y inuhich Byishydropen arvhish a8 u

consi sti g mdon(paun)dsbigmhdmgm (b") haI ogen; and (c'") the group -(OJerr]RS8,
wher ei ntrank 6icarboxBprapyl-2H2-phetyiRgclomopylahrdmoaé;kenyl or [err] al kyl, the al kenyl

and ttsetruisRwrbtgqv@@tbﬂ-zb@heg/lm!mbsﬂhmrﬂ"@de ior substituted by one or nore 1s

[err] a!’#l‘ﬁﬁ‘ya’b‘?"yﬁsgﬂ‘l"{‘)x ‘("; °'°R5?P¥I%'zgh’a?'r?aceut ically acceptable salt of a

CO”"O“”QZ:E ch;)m paop [2- me hyI-p -cyc oprog?ﬁlc%%mohe or which 55 hasa basic
nit ' 09€Hard6Lhtboxy-3-a IyI -[2-(2 ethy phen 1}-cycloprapyl]-chromone;

S5 2. 20 & BR&H 3@ ho "he th:ﬂ nyl}-cyclopropyll-chromone; : 20
GB 2 00#tans 6-éarbloxy-3-propyl- 2-[2-(3 -methyl-phenyl)-dyglopdepyildhrondsne;i S (a") hydrogen; (b")
[err] atréngb-carbouidativi-2{2-@ecmashyl-shengi-dvtionromyilglyromonelN [ er r] 5 group, wherein
each of trqas 653TBOXRS: prqm'ﬂd{&rﬁameth?mphs'yﬁﬁvcéwroavl}qhm"@nf is Cl-C4 alkyl; (c")
2 ( N-p a{'?’ﬁ?‘i"?]’ 13)p' "2 meth V" §T°B‘Q Fesamone;t hyl; niszeroorl; R2 |s

2'-p y u(g "er-o %56
_fu §ubst ituted or substitut®ed
by G %rﬁz&%b Sgthong{g %ﬁwl 28 )chl?):r vl Wrﬂmez thienyl, 10 2- pyl’l dyl,
t he fury&nss&;haost;eﬂﬂm.[zmem hEnyN-cet)borogyIPdhpncael Ng unsubst Ituted or
subst i t t4ns 8-ciohorg-3ipeipilya-[2-{f-metbyl-2"-thiedyl)-cpeloppopglrehroraarerand cal | y accept abl e sal t
of a @oﬂg@éﬂﬁbw 3fethoyA-13-(%- thMr? -tiendleypiapronyliabremensen or whi ch has a bas$c

nitro g e ce |call W tgg?oé,éleee(‘d Cf ?Iltymmefs}.tbaqﬁ%o and the hydrochloride salts of
n

6- car box “mmhgre o |sa(§x LAegepyl) chronmone; 15 trans

6- car boxy &@b wr.aefaab BY Lreh Mg ©iaMIn) 3, GHE-OHTNE Basic estor s the

15t rggne-dieth@aribeathand-oethbDdihethylomdinpdiiinpllestery C| opr opyl ) - chrorone; trans 35
6- car box9- I-compauny selected fr enyl cyclopropyl) chrormne trans

6- car box 3'55151“6?)9!13'@0 be-{g4e topyllgh F@:ﬁymylarmmemmr trans
e pg.;?[ P
.6 car&o,gﬁ

20 t rar‘57 Ves rc t'o la Sﬁﬁbrelmgmésaﬂ{l@%ﬁﬁ%nﬁ%?ll QW %Wo}y‘lcmomﬁe
trans Grmwl 3-allyl - 2 2- (3" - et hyl - phenyl )-cycl opreopyl]-chronone;

trans 6- 8anprocyssBor meowbraﬁbn[oﬂa((o&'pem'aétomyig preenigrie)f thyrba@ping@aiing, thehr onone;
trans 6pregepsroReptstgpr opyl - 2- [ 2- (2' - et hoxy- phenyl ) - cycl opropyl ] - chrormne4 25

t r ans?56- BafvHizieg 2 eempo ff°2“‘['?“{ 2' -pyridyl)-cycl opropyl ] - chr onone;

5 trans cox, R,

- car boxy- 3- propyl - 2-[ 2- (5"1 B furyl) cycl opg@pyl ] -chronone; trans
- car boxy- 3- et hoxy-2-[ 2- (5' - rret oS é eyl ) - cycl opropyl ] - chronone; trans
6- cargaoxy- 3-et hyl - 2-[ 2- (2' - net hyl - phen\yd,) cycl opropyl] - chrormne trans so
6 carbo‘x @ propyl -2-[2- (5 -methyl-2' -t hi enyl )-cycl opropyl ] - chronone; and

1,Rzand Ra are as defined in claim 1 or 2, or a salt thereof, so obtaining compounds of ormula (l),

8 car bo‘%iﬁ 3%‘,‘0'%;? é ytmgaLompfo%ndorf?otrQMa(ng -t hi enyl) cycl opropyl ] - chr onone:

55 55
o) -n _ :
(1
II-CII—R
60 wherein _ 60
n, R1, Rz and Rs are as defined in claim 1 or 2, or a salt thereof, and, if desired, converting a compound of
formula (l) into another compound of formula (1) by known methods and/or, if desired, converting a
compound of formula {l) into a said pharmaceutically acceptable salt and/or, if desired, converting a salt into

- afree compound and/or, if desired, separatirig a mixture of isomers into the single isomers.
65 9. A process according to claim 8 substantially as described in any one of the foregoing Examples 1t028. 65



the pharnaceutical ly acceptable salts thereof; the esters,
mer-eof , and the hydrochloride salts of the. basr c e l[ﬂi’ﬂﬂmﬁ defl ned

ipdlaiml. 4. A salt according to cl'aim3 which is

25“ ochloride salt of a basic ester according to cla|n13 “wheér ef n fhe bqsrc
svertdi s t HBBW92%748 et hyl ani noet hanol or t he2- di net hyl ani noet hanol.ester.——

6- car boxyo. 3Apcrrmqoyhd@f0[r@uléQ)asrt@t‘ﬁwc'fjﬁ‘ér?y?‘y’h%y{ﬂpt‘fp‘?'E)’p’gﬂ"]“ei?ﬁ?°8'r‘r‘ﬂﬁé°°'a'ma ‘-t

2- d|ethyBan1noeth I ester -t felaims 1107 and 10

6- car bOX§’L 3A eut |t|o géamo]t;npmilnldaccgry(l:r‘gtopﬁ’nggr;/e carrrrlrlso r‘r’p r?g

2-di et h compo . n 1'%@63§ntrallyas described-in the forégoing Example 29: Lo B

6- gar ° n cmﬁéﬂs Y u%g:ﬁmﬁzgyﬁumpqﬂwopz:ﬂﬁwhb4uﬁhmgfho { o

2- di et smﬁi féd pedpellantdiitalls forserapihgiromaeessirisad ¢optamez ept abl e sal'ts

t her eof yg:féggn aerosol iglr::posrgz{\ according to claim 13 substantially as described in the: formmg Exaglpfeer i

al kyl ester accordlng to claim3, mherern ‘the [err] alkyl group i's: nethyl

ethyl, isopropyl, t-butyl or hexyl 8 A process for the preparatlon of ‘a

conpound accordlng fo anyone 8“ RLOocess. .

conprising: 45 . @‘L "qum m’"ﬁam ,Hd:mgwc AR Vi edén(-:cm ::wb;sgﬁtained
45 [err] 50 B

"50 wherein R1, R2 and R3 are as deflned i'n clalntl or“2 or-a saIt thereof, -

so obtaining conpounds of formula (t), whereinn |s zero or b)
cycl opropanating a conpound of fornula (III) 55 ' .

55 [err] 60 wherein - ' '

60 n, Rl, R2 and R3 are as deflned in. clalntl or. 2 or-a salt thereof and,
if desrred converting a conpound..of forml a {1l into another:- conpound :of
formul a (L) by known nethods and/or; if desired,  converting a- conpound of
formula (1) iinto a said pharnaceutrcally acceptable ‘sal t -and/ or'; o

desired, converting a salt into‘a free conpound and/ or,: 1f desrred )
separating a mixture of isoners into the single isoners, 65 9. A process
according to claim8 substantlally as descrrbed I n, any -one’ of, the foregorng
Exanples 1 to 28. 65 14 e

GB 2002 367 B 10. A conpound.-of formul a- (I) -as” deflned i n clatntl or 2when'

prepared by a process according toclaim8& 11 ‘A pharnaceutlcal

conposi tion conprising 'a compound accordrng to, any’ one. of’ ctarns 110" 7 and
10 and a pharmaceutical |y acceptable carrier. and/or "di luent, 5" 12 AT
conposition according to claim1l. substantrally .as. descrlbedlnthe f-or egoi ng
Exanpl e 29 13. An aerosol conposition: conpri.sing-a:conpound. accordi ng: t o
any oneof clains.1 to 7 and 10 in, association mnth a- Irqurfled propellant
sui table for spraylng fronta pressurlsed cOntalner 14 An aerosol

t hef or egoi ng Exanpl & 30. Printed for Her Nhjesty s Statronery CIfrce by ~
Cr oydon Printing Conpany..Limted,. Croydon,. Surr.ey, 1982 ‘Publ.i shed by The
Patent Office, 25 Southanpton Burldlngs London, W2A 1Ay, fromwhich
copi es may be obtained. .[-err] -RECEIVED-BY' HAND R I P
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