QUI NOLI NE DERI VATI VESAS AXL KI NASE | NHI BI TORS The present invention rel ates
to novel conpounds which are inhibitors of receptor tyrosine kinases of the
AXL recepwonrodeursd7y. These conmpounds are suitabl e for tReTIRPR@OOBISE0 OF
prevention of disorders associated wi th, acconpani ed by or caused by
hyperfunction of a receptor of the AXL famly. The conpounds are suitable
for the treatnment of hyperproliferative disorders, such as cancer,

parti cul descripiomer netastases. Breast cancer |s t he nost common mal i gnhant
di sease in western wonen. In these BETE? eﬂéé is not the primary tunour,
but its netastases at distant sites Sl e the mai n cause of death (1).
Despi te stdcBhfical Efe‘i’dmval of the primary tumour, relapse at |ocal or distant
sites may occur because of inconplete renoval of primary tunour tissue or
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dysregul n |n various cancers, a new era of cancer therapy has begun,
which is g ed by the identification of critical regul at ors of
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si gnal I ing system because of its established role in human cancer. After
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types. The RTK AXL was part of the gene cluster predictive of the
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AXL was originally isolated frompatients with chronic nyel ogenous

| eukaem a and was shown to have transform ng potential when overexpressed
(13, 14).weubwmeqssnt |y, AXL expression has been report e@CrrEPa00ioSB3Vari ety
of human cancers(15-20). Especially, &n breast cancer patients a
significant correlation was found between AXL and tunour stage (15).

Mor eover, sone reports indicated that AXL mi ght be involved in cancer
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t vel ve- nember e%r&é‘&@%’fééé% Htw Wﬁé’ﬁ HOGKE dnd tﬁe%n%fﬁéret@e%dé%é'aﬂym and/ or
R3 also may be -0 ( erein nis an integer of t (CH 2)n-
is optionally siuifﬁmfend:elbetsivdsgn iBie- |6teai1hébd>pres$1ydrummé comtnireer lraddyeextdroay and

R14 represents a hydro dr oxyl ; hal ogen atom d -b al koxy; Cl1.6
ey oot bortl S eyl aert T A SaqR ghentaadicet PIGdiaroasited fo bR 1oR1S
wherein R12 or t@élo‘é’ﬂf’é@n Fo@@tﬁ@@lo%@@goﬁe% 6\?écﬁﬁofe EgBfigsent a hydrogen

atomor G 4 alkyl optionally substitute ydr ox or dlternatively R12
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al koxycarbonyl, or a'saturated or unsalurate ee- to twel ve- nenbered
car bocyclic or sbeketa)owbomernhnge@y@blems. wherein the C -6 alkyl, C2-6

al kenyl ngd C2- groups are optionally substituted by hydroxyl ,
CG-6 al k&ﬁ?goﬁlr'reapg %ﬂé"ed or unsaturated three- to twelve-nenbered

carbocyclihgoRr ARRLRIING Y& tHELpresBAt BYEHEIR, tREFENS drdlinbd ‘éf‘tw%fk?ar%lo%lﬁfe hydrogen

atons on the amno group are optionally substituted by G -6 alkyl or a
saturated or unsatpnlsaneaidtsh:ramiasblrtmmmmetnb@sdhaaamyamda or

het | th i -6 al kyl )
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to twel ve- nenbeg acb Gﬁéé}%bﬂ hekirh8h& AU ihivAEY BICHE@IBN SN the Sdkur at ed

or unsaturated three- to twel ve-nenbered carbocyclic of heterocyclic ring
syst em opt i onaMall andier lugataé theblpwey dndxafithe skirowglehe atasuye Gemgi al kyl ,

C2-6 al k |, -0 |, 6 k b
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het erocyclic Htrﬁkgséan%mhm%’rﬁéa ddivgt o@th@dﬁjclﬂfh anddoRePLKRMh, pla8th&2- 6

al kynyl groups are optionally substituted by hydroxyl, Cl-6 ’Ikoxy, or a
sat ur at ed or uneffeati ticknesedA) obtheWedy & aneatarrtban the de@tﬂe (€)dretween

het er ocyclic r| en th ar boc c,or tero C|IC group is
substituted by %%g@n%ﬂ% a'”{aﬁ@xﬁ\m 9Pt%8rci9u N&ay combi ne

toget her [b@odjoMReaBAl" Hbéb’ei%%s‘e’a%rﬂeﬂ%%é %dFé‘bPQHYrHérCca%rcdh%cﬁ{é?ﬁlé%' c
group may be ‘condensed with another saturated or unsaturated five- to

seven- nenber ed isaptdotandeddo anfenh érad thatyadmpongnd igsimply arthinacitsiutarel i ¢ gr oup.
Wen n =0, -( %'gmzaorﬁ-en{.%prerrgQIE/,sth% cpeOnQre portion of the disc is a substantially flat

planar panel and radially outwardly of this panel the disc is profiled for



- R5 and R6, which nmay be the sane or different, represent a hydrogen atom
C -6 alkyl, C2-6 al kenyl, C2-6 al kynyl, C -6 al koxy, hal ogen, cyano or
nitro, whwoenew/tbx7C -6 al kyl, C2 al kenyl, C2-6 al kynyl pCarm2@9/0616a6 koxy
groups are optionally nono- or polysubstituted by hydroxyl; hal ogen, C-6
al koxy; G -6 al kyl carbonyl; carboxyl; G -6 al koxycarbonyl; -(C=0-NR 12R13
, and/or -NR12R13; wherein R12 and R13, which may be the same or different,
represent a hydealjenaabotaioer t6wHichlthe tlospte israttdchedubs tiscuseet ymbyer oxyl ,
or alternatively Iﬂibﬁand R13 may combine with the nitrogen atom attached
thereto to for fERRR'OVat ed or unsaturated five- or six-menbered

het er ocy gfi ;
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al kynyl, G -e slifoxaterid, {@ edakug drmbarsjhgle piece sfahatadi(eg sheeDrEEmiaEr at ed
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to twel ve- nenbered carbocycli¢c IC ring system - R8, RO
and R10 , whi chetumyingdo checasnas @ redufréeiirbiS 383ﬁﬂ3@sﬁnwh'@hh§1équgalermom

hal ogen, nitro, E%% ﬁlﬁé C -6 al koxy, wherein the C -6 alkyl or G -6
al koxy groups e 1 1y mono- or pol ysubstituted by hydroxyl and/or

hal ogen, [®T% Q*hléye}ﬁe%ﬂ%%lc%ééé?aﬂ?ﬂhéh?dﬁ%hé Bﬁla@dls@a@éé%ﬂ) betveén @l koxy,

wherein t or Q roups are optionally nono- or
pol ysubsti t ut eqbobyloh)(kib Loulyich amtﬂeocorﬂad:tqgnmlt betwieh them@aﬂmfm (qp)ofathe

t ted t -t wel d | .
o oo Tt 1 BBt Birddheed 3 RORTET B SR BE coPa PUTSE RETITBA by an
oxygen atom Cigng rkyim. THé r@fé%bh@é‘s)’}efet% @%gg%ﬁd’ 1@bfﬁ1|§bbﬁﬁ%tloﬁ hal ogen

atomor a saturated or unsaturated three- to eig nber ed carbocyclic or
het erocycl i c giGieqrly trednvémtiadi is®rdy appljca@eﬁ)dbkml whch-eaval &ghiyl , and

C-6 alk . opt i | | tituted b h t
St ur at od or  whSAILEE st I ot S b tertas eoihocycl | c or
het er ocy b £1)91PeRoortdthevwiicR e £108liretdf tﬁe‘i‘r‘u\}@??f%n"‘l‘é"sﬁﬁ'?blé té"&ﬁié@%é& uted or

substituted by a saturated or unsaturated three- to ve- menber ed
carbocycl i c or beet j@r ot poltiec( orfglagpssqrs:tlmhoﬂmaﬂerlab avevieoreaimiedal mano-  or

o e hony e ARbuER U D8 rohe qiostu of g infRatlod weblbe mits oSS ™

ei ght - menber ed | GafROSYSEESORE aRELIEE@FHEICHENFEMD in 8IS abPRcdtionbTREKY! . C2-6
al kenyl, C2-6 alkynyl, and C -6 al koxy groups are optionally substituted by

a hal ogen at omgenetallydancludesthreadsihshone at swre hvaves, cameioy prejeshidres ed
carbocyclic or heterocycli roup, .qr (i anltro ena msubstltuted

W h e sat ur at EEPe DRbdin e BRCE r ety A ol ShEERE B Ry Pl ¢ o
heterocyclic r'r@ltboﬁbfﬁftr?r%ﬂhm%ﬁ} dl§o ggtpur@\ﬂ@éa ),5nrfp@q>ar or polysubstituted by an
oxygen atom Ci -6 a C2-6"al kenyl, C2-6 al kynyi, C -6 al koxy, a hal ogen

atom or [Q0Bt lﬁ}w{tn@cbpﬁnlmg}s’é’therdosdetd’irﬂe&mvteotlengh'e-fmetrﬂjag@df tmtqb@cycl ic or

het I C-6 I I, d
G5 o koxy' o aopteabl o plnis sRu AR e Ny i b drsiRr né”
saturated or U'ﬂ%@béﬁ@‘ﬁ%‘ﬁn&%@@parﬁ% RbStheREBRE g RRRYIE InNe8d84 to

het erocyclic group, and represents a hydrogen atomor C -6 alkyl. In

one enbodi nent prlshéh@d@@emallyrmmu from thel canéaineby torpingritle lugs bleisvesinbed

above, Pref erably, it (fuhe LoVl ensLhnt the. commound s Aot s no
benzeneret ha”e%ﬁbﬁqeam@@to Ehc{e‘lrhb(&a_{'ofitrf@&@@F))ért%%lﬂlk/@% ki lopresthe Jar

f1 uorophenyl | - benzeneet hanesul f onam de di met hoxy- 4-
qui nol i nyl ) oxypn8-the @dﬁOUpBEWﬂ]bl)bm@m/é]@ﬂdbaﬁeabisfbmbm aa firstropening.t her

enbodine he presen ention refers to c un des ri bed above,
o ef er abl00 Tl 1 BrEraath PER Has Pedfistl ot R BRaTHE o Benseii o To ki are
excl uded. The epERRIYIEIeRf thhRehd RYBNEd FOMBHS 'oﬂrh éérﬂlcﬂuf)hé!tw%t dicdrgi tors
of AXLreceptor tyrosine kinase autophosphorylation and, thus, are suitable

for the treat rr@ﬁttheﬂugw@‘ethprpﬁewréma\ter\t@ndirébhawee@m&tmm@dg\hetwen

?gggg{)gpl ?Sr gé ngn/read an'c"ﬁﬁe d| (@ an 3(1%%5 5}e%r|]st b%nEngCLFhlnn mA>§er|aI

may thus be used to form the skirt. Although the disc is typically of metal



ki nase i nduced hyperproliferative disorders. DETAILED DESCRI PTI ON OF THE

| NVENTI ON The conpounds of the present invention are quinoline-substituted
sul f onamwe 20@vi1vxri ves which are inhibitors of autophogphmrgéoasmao of
receptors of the AXL famly, particul&rly of the human AXL receptor. The
conmpounds of the invention are capable of inhibiting cell proliferation
and, thus, are suitable for the treatnment and/or prevention of AXL receptor
tyrosi ne ki naséor optinced darper propertfes:; &iri exantple ptheeskirt mzgrite e wlasticy sel ect ed
fromthe group consisting of cancer and primary tunor netastases. In a
preferred enboliqtere! M gﬁi i nvention, the AXL receptor tyrosine kinase

| nduced ghgnndate Abst ﬁ%ﬁé}%cﬁé%omnﬁéhtﬂoﬂhé RARRIIOR 1§ 4h AfimEk ERZER. IoePt of
over expr essi on yperactivity, e.g. an increased degree

aut ophosphoryl abume afdrqblalpadstotﬁ thmclmahra wesueade Trem dhea cachersecapl be

sel ected from br ea rost at l.ung, qastri ? ovarian, endonetrial,
enal . hepat oc e shis Wad brhi hiBef sevin SRR T AnthissdUtses cancer
| eukem a, OSte%éﬁ?%’?{ f@}eﬁ’ﬂPfﬁé ?ﬂ&é@ghaﬂ@%a«@%&@arﬂl %%c%% f[)drﬂ an

especially pref nmbodi ment di sorders are selecte rom br east
cancer, gli obl &z mﬂal sheetd ocanscsfrprmwhmrthby waze [forlnuetdy Adsmdhe r(ne)lﬁCLC) and

| Most pr e er 3bl . di sord - east . d b
ot od, however COVRHRS RSB GIAE BT SHaRL ST RSN LS SHPER s

suitabl e for thasiea¥ utr AL mbieat nent for ot her hyper prollferative
di sorders, particul areffl FE)enl gn hype?prol iferative disorders such as benign

prostate[@QtfdrNVlasneatheloiDsaJréUHDWmetai,sl}hlea:isajre&erablgfsmeIe'ﬂhetﬁ)'dm<%rserm‘ of the
present invention, the c nd S descr bed abpv used for the
breatment of cSIRELMAPELESapen NSO RIS MBPHIRGY S Rl VASY AR Stopt i onal | y
I n conbi nati on Mgl bes WHIRIMe stddl 3dkarbOheid REs B bsERE In9BnHdn Myt her

antitunor agents, such aschenot herapeutic agents and/or antitunor
ant i bodi es. Th@edeaspthmc&%fnnnIfcsrqtomeatofAﬁmmcmnairobambharawwdwelzwd by

A O R T e
In a cellular o
the present 'nYﬁéH DOI'GerTSr ﬁ@%%@%%%o?ﬁné%%té%r&f bélgwﬁféé%rth RSS,

nore preferably of ess, even nore preferabl ess,
and nost pref eIOab':frydeor mlqslvremoﬂ &&Bm mmtﬂadadtammqieuadd befow, desﬁuthan( | ) t he

t "al kyl , d h
oyt ot 0o b closDre A S met ol e ten At BB Tow, ikrae T o O1P

al kyl, al koxy, Oaid?ﬁHWorc%Qr@ 5ﬁ”f“bdmmdﬁc§nﬁﬂ|akbﬂarﬁe9cepéﬁcﬁ%é%w Tl degtal C' 6
al koxy is preferably G -4 al koxy. C2-6 al kenyl is preferably C2- al kenyl.

C2-6 al kynyl |$nqubéerr£cbj/meezoaﬂeldyn9ﬂal Exanpl es of Ci -6 al kyI |ncI ude

- penty1 Todir SoesR e itel Wpiadtng M by the iR ptadietel dings ottty

N-propoxy, i - phapssdyy totEE e up Berbéﬁt(%\ge No%h%oesat'ﬁ% én@éﬁd@‘t}ﬁe Exanpl es
of C2-6 al kenyl |ncI ude allyl, butenyl,” pentenyl, and hexenyl. Exanples of

C2-6 al kynyl i ratppaa@nzepifcblpanlm bbtit yisg propei@tsymyafe eglge. Hegyower eddhef
t.1 bsti tut ed f t
Ryt o RRGs g el eden T EDY i SRl E g B G R &

beensubsti t ut eghdykifdhdio FBTBOi@JeSéJ%bbEHJQJﬂﬁ‘écé"@géiHsterﬁcﬁ% toli8h SREBP6f
different, and unsubstituted alkyl. It wll be apparent to a person having

ordi nary ski | | thendiskepaat duringopehiag nEixé nomofa mstal disc patiss usualhytcurtesly be
determ ned dependin on.the r of ubs i tuta dro atons on the
i kyl oroup. - TRRerdy Gl gP dRoria Phg L et & s, BKE BekBe Yotn ¢ he

al kyl group. Thartfg e*'@s'a‘l&ﬁ@re@ﬂﬂlﬁaoawftﬁ%Bfﬁﬁb%md(ﬂ?'s‘éblnﬁ‘@méiéﬁéﬂ‘ get Of

i odine atom Preferably, the term hal ogen neans a fluorine or chlorine

atom The t hr eedgegroigstior mmnbeesblancethby geneentioegl pmessseesactsas byat ed or

o ceven: membelGaushal o B EPBIaRRyare oe0" GPUG/ el O gal G aeRsor

unsat urated catbgewphted sftéicutf@mpl es of saturated or unsaturated three-

to
[0017] The radius of curvature of any of the curled regions, either on skirt or disc,

is typically no less than 0.4 mm This gives a good appearance and smooth

feel, and avoids damage to decoration or protective coatings, which could



t en- nenbered carbocyclic rings include phenyl, cyclopropyl, cyclobutyl,
cycl opentyl, cycl ohexyl, and cycloheptyl. Further, the three- to

t wel ve- nrewber@di1637mg system nay conpri se a saturated or PmgRRemwaswsdot hr ee-
to ei ght-nmenbered heterocyclic group 8ontaining at | east one hetero-atom
sel ected from oxygen, nitrogen, and sulfur atons. The heterocyclic group
preferably contains one, two or three hetero-atons with the remaining
ring-constitutbngue#ﬁnsmhémdgod@hhdorammnpb The heterocycllc group

pr ef er abl ises a saturated or u urate t o seven- nenbered
het erocyée{ﬁ’ffﬂ H&'”WBFCHYBF%?% %”m%{‘ Paﬁ@oO&L ELPRIT ADOF i ve- or

si x- menbered h d three-
& ﬁﬂM&éu&sé Y- mxﬁé%{}gbﬁc IngS Ien@rﬁ é’r%ngﬁc?{ﬂé’é@

to ei ght-nenbere eterocyclic grou
1,2,3-triazol vaharertfaaarellg/lnp lugiogpesite | This smmmelsymaanyctaze)bj/lhe nmger azi nyl ,

U|noI|nI erid holln ono th|o rphal i nyl
T oy oY ony Py BREicany EBiARG Io e ios PI4RGE Eesnte plotion ToRs didr ot e

carboxylic and 4 i e ns
wherein a cycl |@§0€%‘W§éﬁ%ﬁlddgﬁggﬁw@ﬂﬁegr%Iﬁg?ag]g%r ate (glrn 68%§é§ Irt?fat ed

five- to [@@1@n4mrenb@md@bcbrameht)ctbrelhetghblofH’&iélsomlym:may vamparound s m a bi cyclic
rou r ef er abl at ur at sat rate twel ve- me ere
bi cycl i o oar bowﬁvmiersnperé@%ﬁsw@?me isfor the Beiohf el oS5 ol SR e

napht hyl, quin t I dany! .
ol 1,112, 3045 TAVARTIAERHEAHS tiﬂw fel it eI LGy

represents a hyerghgen thickmessrof@ie do@mbkiple, ccmt@nen’d.ftre@/cﬂs mdynarprifeobbl y, Rl
represents a hydrog atom R2 and e .sane or different.

br o or abl y, - ond 1 AR aes e e el o gt fota e Sreande@RaRbaen at om
More prefer abI YpeRha il e bl%hr fedbc Mo evtop dmlﬁé%ﬁﬂ |ﬁ’er%'b5t' tuted

Cl-6 al koxy, haI ogen, or cyano. In a preferred enbodi nent -6 al koxy is
not substi t ut efodussadiatonelparbof tbepmcumferyenpeeam sedb&snibmijersrrequmd

tit i -6 al . ti f bl th
Poer T oe 002t Bt hEbSfy e sDSeas s %C apg Sk, T FQMGREOBS t 1 ¢ ut ed G
6 aIkoXy, St | Bl e MeAblntau BFIIleq Ay AR SsRokgenydroxyl o

optionally substltut ed C -6 al koxy, or a ternatlve R2 represents hydroxy!
or optionally msmm&/dmmsmardwﬂqa@a@ d?:«gapsm&iweanéhemlsiwm‘[d disced C -6

bot h 1 epr esent TR HOFES 1P 81a ek Mo B Sk G BRATACER A0 RO SR ogen,

e.g. fluorine %‘éﬂs%ﬁo%ée r\7/l'§f5|fll‘é€l§|'ﬁ'bem&% fHegkik AnBH O B p 8 W 86N skirt,
enbodi ment, R371s preferably selected fromthe group consisting of

benzyl oxy, 3- adistoand opiriner 2ryworqua effentiviely in tielsexojgsues after filling and

met hyl - pi peridip-1 -yl 3- 3= hyl - pi peridin-1 -yl .

ot phol |- 4- SIS BERYEnaF T BB PR URPE BiavEmenies theskie mabes
met hoxy and R3a'vélo%%'é-’rﬁ)t&ﬂdéﬁé&%ﬁﬁb@e&%‘ﬁﬂ@ucﬂ Bs éhk?'mmz'bbf}_ﬁbviﬁéﬁf erred
enbodi nrent, R2 and/or R3 may represent - )D erein nis an

i nteger of 0 t &lexibility@H the panekamgior Ungtlallwsmblease of eldick\sudaces altken |

O SR e LSRR S AT B GTLoY o1
al koxycar bony! ;o 1i§GRQIipMratt?BLSr non- %‘ﬁcl@@@é{%d@ﬁﬂé?'llmﬂﬁplkét@i%rﬁﬂé%'ﬁd”ay be

the sanme or different, represent a hydrogen atomor C -4 alkyl optionally
substituted bynmytﬂmleaystlgzklog alternatively R12 and R13 nay conbine with

t henit t ttached th to to.f ] t t ed t tdf
R e R A
optionally SUbfﬁﬁé} bé ?Qn@d’td‘fﬁyd}éé’by aa&e‘ékéa’lgléﬂnétfe@lﬁl otrép.al kyl, C2-6

al kenyl, C2-6 alK koxy, C -6 al koxycarbonyl, or a saturated or

unsat ur at[@@fZR]hMéleen the claelineds mset do etbseaa b@@t@melrcth@rtOh@tf reskiglin onei ng

system wherein the, Cl- | kyl -6 al kenyl n al .k oups are
oL e 1 o emtgan s Tty st kS ihn 108 Yo Bt el Bt ke
unsaturat ed thRRuréd & ﬁgméwmﬁtmﬂh%qaﬁ%rnla%ag ke sﬁ@htﬁﬁh%w%t.@n WitR9
system am no in which one or two y rogen ons on t'he am no group are

optional |y subshe discdd blegzomewmtwwllwe\eelmrthe@ltsaedm@bmaﬁas ed three-
to twel ve- nenbered i.c or C|ICI’In i ndthe Cl-6
B kyl ot oup 1 SGpEvEReYs SanBnadbE P el Tasrened Bt Ber
saturated or upsppeisAin®s) ﬂqﬁg%—a\;&déd\el venenber ed



carbocyclic or heterocyclic ring system or a saturated or unsaturated
three- to twel ve-nenbered carbocyclic or heterocyclic ring system

opt i onal Iwo=0d9st1s37at ed by hydroxyl, an oxygen atom Ci - @CalEPRI09/083®

al kenyl, C2 alkynyl, C -6 al koxy, C -6 al koxycarbonyl, or a saturated or
unsaturated three- to twel ve-nenbered carbocyclic or heterocyclic ring
system wherein the C -6 alkyl, C2-6 al kenyl, and C2-6 al kynyl groups are
opt i onal I[§023]bgttihbugk dhdglosyde ofkthle, ing@nt®naddesxyot requiae fee entireadidalte
unsaturated three- tootgwe .ve- menber eg car boce/cl ic or heter o&gcl jC ring
systenm when t ROTHOL PdEF IS IOINONE PEFSE PPRCRYE PAMENRT FERREII) t wo
C -6 alkyl gro i i r an
al kyl ene chai n%ﬁggmé Z@#%@mﬂﬁgﬁgﬁaeql%%%o%(?gﬁ%@%;Hg&érggﬁr?densed
wi t h anot her s#pesabdthvera smsdtcentraeli-$table-parbors oudion raisdr moveambeoycl i ¢

or heterocyclic gro to forma bicyclic group. enn =20, - 2) n-
oot esents) a bONGAIPETYNGE BHIERRS HRd oy P anT DSROIT Rt & fesire

het erocyclic ri ; i i i t: ri-n is

el cton from {1y PEITANEL Ilhe it ot curlhl SRR Oy Re R 2t

unsat ur at ed hetpardiogdariic the sealatgt afdhe dohtaimergtseift s CH2 group, wherein Rl14

is selected fromthe follow ng: R4 is. preferably hydrogen, G -6 al kyl or
G-6 al k?j’ﬁf %@F'B Ien Pﬁé'géfe%ﬂéhﬁi?raéﬁ’r“?@ -6 al koxy group is optionally
substi t utGeh tF*Pe]Té'Fr"edOémBBHi?né?ﬁé 8|9|€Hé A &ATon \Wﬁlrr?ovpggfo%%lqw%lﬁﬂwh? drydrogen

or trifluoronethyl. In an especially preferred enbodi nent, and" R4 are
hydr ogen and R2xampléBnlyr witGireterahseto/thephiawingsl, &r Whialmet hoxy. I n a furt her

kol optSOPA FIBUERIA wir 48 &g At Vst PO Ieerd O OHRER oS Re g |
further especi %Inhylagrpeéjgeﬁ@rqoﬁ@pgg\;vgﬁmt, Rl, R3 and R4 are hydrogen and R2

i s hal ogen, e.g. uorine. R5 and R6 are preferably selected from hydrogen,
Ci -6 al ky0026] GigwBed isaxyartiapsidersectign tubsgh autubef & clpsuteywhhlptajemwadind/ or
NR12R13 as descri bed above. Mre preferagbl R5 and R6 are h ogen. R7, RS,
RO and R10, - iHTad SRS SdnsectonTTpliRaus i dtor BN Ve been: o

hydr ogen at om F@gJF@'@%ed?w @RI ieR Powirdg hudliliyd;, or C al koxy, each
optional | y hal ogenated such as nethoxy or trifluoronethyl. Mre preferably,
R7 and R10 ar e Rigutedgisre partiahsidesastiontiwroufh Ruihof ®vaiterndtivé elosate f r om
hydr ogen, e.g. h&l 0 en,f %c. as fluorine. Mire preferably, the carboxylic
ring substitutdd b@/?ﬁ?,w JR9°4hd R10 is selected fromthe following: In
one enmbodi ment fidreiisRh&RFiAdidd'®ction GFagerddInictighla Rigadfkié cRishpd;i tut ed
by a phenyl ring, the phenyl ring Is nmono- “or polysubstitfuted. Rl 1
preferably repféguat/sisa patial sitedestiontivatgh e dut bf e closureves| figeresiber ed
car bocyclic or hgtser oqé%ac r.'hnrg systemwhich is optionally substituted,
e.g. mono-, di #"8r° rTSUEPPYULLA 5% oxygen atom G -6 alkyl, C2-6

al kenyl, C2-6 gidna¥ is dhafiaPbiiessctién BHAGRR 18§ PMthEloduRASMTGRIr&8 207
unsaturated three- to eight-nenbered carboCycliC or heterocyclic group, and
the C -6 al kyl anG38 & cdsathpodsiti@206 ajekynyl, and C -6 al koxy groups are
optionally substituted b al.ogen, .at am or sat urated or unsat urated
Chreer o ef gnt st RateliehSeg Seridh habh ot Sl oE b st &R 26
preferred substaing@%%vg%jbhgﬁgfgwﬁ%j c or heterocyclic group are hal ogen,
e.g. F, d or Br, ¢ al kyl optionally hal ogenated, such as nethyl, ethyl, or
trifl uoronet hylFigute. W apkdiey sidepsaatinalthripuighl alygreitteel clstre akfigureadky,

di f1 uor onet hox r, trifluorongthoxy, hydroxy I, cyano, and optionally
subst i tut ed am%ﬂa.:?’@tblol\’? gt gﬁﬁrr%rf’%?'%’l y the carbocyclic or heterocyclic
group in RL1 cegirbSesisat pArEiarsideRectich a380gh @il ofl 1elbs0R With @Al or i ne,

trifluoronmethyl or trifluoromethoxy substitlUent. Mre preferably, Rl1
represents an optwaidaturiorthssdiscut ed carbocyclic ring selected fromthe

foll owi ng (connecti atom attached to the sulfonyl. group):Description
CLOBURE Techn EHUR S § 4 6v0e] S5 bl itbngh = i B3, afpahpioe
particular, it ofeletifsabBvé B gREDI nation of a closure and a container, the
container typically including threads. The closure is of the two-part type
of closure, whiFiguredidisiaseartiahsidasectienphroughiiadgg phthe claadrexofrfiguge de; ski rt

part. Backgr Ouwglﬁar‘creg 14a and 14b are perspective views of a closure ring and closure

with four inwardly projecting rim portions opposite gaps between lugs;



[ 0002] Two-part closures typically conprise a cap or disc which is held
onto a container by a skirt, which is sonetines referred to as a ring, or
over cap. Wheotwwsyparts nay be of the same material, or @cCTfEPe@asreateri al s
as in a conbination closure or "conbo7cap” which uses a netal disc and a
plastic skirt. The skirt often defines threads or |ugs, which cooperate
with conplenentary features on a container neck. Sealing material is
conventi onal | yF@pbi@istmpempedﬁi\a:viEW dfar disa hegelg fletsieamd t he di sc and the

h of th 0003] Th
L osures, of whiael s AEIBReANPIBST AMEFORS L oS Bied fiea Bter
exanpl es. M&F@%ﬂﬁ@,{f? ngltﬁ@ﬁ“’%nhw part netallic cap Wth a separate

di sc and Kirt. Another two-piece netallic cap fromthe sane
i nvent or [082Fhévgures 186SXB3IBGES shie KEANEFTAY a. tworpScREBEDBBNAfdmudidsc has

an edge portion which projects beyon the r [h an annul ar
S Er e o b Bort el lie G e dahce W Y laHea PREEN RBAUGEtERY o m ddl e
portion coveri %T/E@%@?mm%f@fA?t@ﬁma@iQ@lga!Héerr Md%r‘néﬁgy ficflftbg portion of

t he di sc noves between concave and convéx con urations pivoting of the
annul ar porti osepbai¢lytiydetopqedgeudh as veeldiogt(aigrdasaroeldingBadrusfont hese

cl osures can be used.for con ners such as bott| es, pots a d the
i ke [0004] 1 0" BASSIIAlybiEa b RlsoroF GRS aLecTadys T RGeS ugs  on
the skirt, whekfered fbs r‘nété?falgﬁ%gh tAfs |9fthé’b?e?é|‘r6§ nRERAI Bl cloSfestanpl e,

the skirt may be part of a outer cap, as in US 4473163 B ( ERNST &
CO.) in which tlieimuendioncépe ptassies comqe)rlsaslermemﬂ)dm:bma, havingrtsatutesdgeur i ng

unscrewing. This is rticularly uyseful en the clas ed for the
backagi ng of |1 ulepieRas Sur BRdar T ra EngD theidiSe I8

negat i vepr essurgg eawm.r@ﬁ%é A5 A0'byAGkMElrs 421143 HAREWBHBEEALRRI Bnds of
substanti al resi spance t o openi ng. t wo- pi ece cap ofp EP 1686070 A (PLATO
PRODUCT CONSUL TheNmisg \,Flgure jAhaa s&ci:pned:hrabgh aatwrt 43 \eod rf@uc&:éBtialacplm:tion
opening. This featuhe IS | mlar to a dinple, which during opening, pushes
up a di sc- shapd¥OLER& U84t o overcome the forces between jar and closure,
whi ch Cr?@@%t%erééﬁtldn%aﬂjret berRfka s |?/{a?@95&wéf&?tc?p |ﬁ&r?tﬁé gigep design

al l ows the breakl ng of the container sea controlled. The Initial
twi sting of thdoasely withim tberrmgl4=ﬁaswh1$édIlwwingdhe\daﬂ@@freadpmrtoevomnt

feature, such astﬁf E (1‘; i g‘g - ev delé gnd V\:hll | st the gjhsc remai ns
seal ed to the ERR{ANALLE 3|tP(§r8 &g {indingr e IPRVeRS bd NS ovi ded on
the skirt to prigatibhedtlicss HY ke 1O Bﬁépaééa%r%]tébtleh%ké% fnge seal

bet ween the disc and the container to equalise any ditference between the
i nt ernal pressueireuinferehee obtteaiimg A0 aordaltdreakively meyl bee pravidethena. Thi s

2- st [ d t t d t th |l
the. closur e t o BB ERiB0Le Brse caher 14 & B0 o UhOUGH v ¥ B co. such
as these can r%Betetﬁehﬁs.eer;fe@.pﬂ@@feéﬁmeyd.é@s@rﬁﬁkomwmﬂat bertee paReSt i ||

probl ens inherent In the conbi ned opening force requitrenents of unscrew ng
and breaki ng tIaedxtbsmhann@hnssuaeld\/cer’rtqld)aeale@matezrmﬁér theprovisiss ghtldl ens.

Di scl osure of vent,i 0007] Accardi,ng tQ,the present .inventi there is
o ovi ot o Do chERt L ettat L s ot ok SEalhG Ellpra W ey Wit
disc has a Sealthélﬂgclaoﬁé”cbﬁtﬁ'ﬁ’érrﬁl) éh%%@edﬁc@@ r%c’i’@é/rﬂﬁ}bbf’s@ﬁm@ee” an
inwardly projecting rimat the upper end of the skirt and an annular inward

proj ecti on on nefesal 3G beeausearidisdretiargmdanotehacturaker dighidution Agostian t

I, the cl bei ng adapt ed f th i ner_and th f th
G st ance. (B) bl REBAC BRdE 5 Spnet IS Ehi e 4B OLPPERBO AL PV

lower skirt rigrid dpstilecaide8aligy 84 tdnidveesertiveads IAealisiag reenGibRat er

than the distance (C) between the top of threads on the container and the
top of the confeates 45 (@008} uPherdeagaingt disc cLE 32s gereby teisingdhe lésonhol e of
an inner cap c nent and, is % intended to infer that that conponent is
sinply a thin r E cﬁﬂ'zyr] 88%5?% " Preferably, the centre portion of the

disc is 30g2d)sFirea!2 é/ncTB%hoW aﬁhéﬂ AR ApAt CREALAS h%a@!ﬁd"@'&iiﬂcypé?f 2this

panel the disc is profiled forsealing a container to which the closure is
attached, as diagdussidd qrmln@m@t debiscl2 has slat central panel 4, surrounded by

upwardly extending groove 5, shoulder 6, annulus 7 and terminating in

inward curl 8. The groove 5 is profiled so as to retain sealing material or



[0009] It is thus possible to manufacture the closure of the invention from
fairly stiff material, for exanple froma single piece of netal (e.g.

steel ) amdOoasovdasyTri bed i n WO 2008/ 053014. I n any event pCThP2aboswsse di sc
is not intended to be overly flexible8or noveabl e fromconcave to convex
and returning to concave as is required in US 3836033 A, which is

equi valent to FR 21771 18 . [0010] The effective thickness of the lugs is

t he axi al di st atteer rhaleribe®wedhiseexaosple iftom (6 edgdn bt plansr taetralqanatd tpoi nt
bet ween the | ug and t8he top of the container thread, and a position (Y),
which is the c& 8% 8point of disc rimand skirt rim The references refer
to figur a | j t

appl i cableE(ZO:tgrb glqilgiég(r”gg 6fw§ %O%Ebgﬁahﬁ{nr\/\grg%gtlﬁ 1t1rr1l§n<;1td ?%%E%P@%‘ﬂ%n at of
a sinple overcapverendsdand L@s 13 t;rmieaIQOﬁmUaremn ,sprzarbeat)mr‘ohedctHrerJiz:urr@r of t he
invention is surtab r or. ott | ass, or Iastics
miterial) or codHeal BRI EARre MOHOTH S RbAD s nfePaT e St or t he
i nvention woul I ¢ qJ?aeeql

i nt er changeabl 3' ?ﬁem’?f%ﬂ%@ﬁ”f inf “gefg%r‘gﬁ'é’%?@trﬁ%c dggthtehrgads but
one or nore wawvéthe craarmecbrS podpadhlsc&mbwmdm|aJscedeimmesrnefepﬂeaicteatsf ‘ringr eads.
A single contr ?us threag,, as in.a,rolled-on thread, may al so be provided

on the jar. dlﬁ?r PhgISpBHFYDf the closure of the invention, the
first st f e lug
fromt he%ﬁr th ﬁo OBl HEEL ol AbAIALS, Liieoritoe] ARGt epserd e |

st age whi ch i suseddedldse afilleskcartiaingr, stbe|a3<|sde$§/rlsiv\aﬁ/sdum phinecring. dianer by

forcing the lugs between the t of the he, under side of the
iee 1o "hor et toreonsdhribdhe MastaTe e eadoaratler ITnYBaioRAR no. di oe

part relative TaﬂeFHb@rvbQPrgoéelé\W‘%iré@élo%‘r‘e rtnﬁg Halv8 Gh&RIscatHHeP b¥tdndiiy When the

seal is broken on first Opening. e strength of the lugs required
to prise the drogmldeti‘ratdpecqrhmftdamngg openl ng is less than that required

f | 1 t 1 | f th
| ovent Doi08dl, WY, Seinel 'St sty Bolhde sl B Pe At EhEoN st sc and
do not have 0.icae}s iy A3 aedel ARRKIRTREIB) TG HBHSreihay HR: WAnieo" m

the skirt. Although the disc is typically of netalfor optinmum barrier
properties, fostakingbead atminskhetbatteyn b ef thedatalaavenmat eri al or netal .

[0014] T s ferred emhodi ment of the inyention.is an all-nmetal
Chosur e 189550t B8 Forft IpRnamLE A fattasbule dis @ 80 % FiSHel ne- sane

pi ece of netal pehbhben WasVEr bé‘sﬁ%ﬁ V\)h'énocﬁéfcuﬁ%\ﬁ the. drﬁ‘ﬁbu@WImﬁén%ﬂlug
resources conservation, even if the panels and rings were m xed and mat ched

fromthe netal 1§heed9norppﬁr$@smbnoasmmwh when tlmerdtscf&bu’redurlAﬂsthet he net al
coul d be decora rati n of krrt ri,n and d| tched for

Soathett o pocr ShBlieRBbr3E SisE ortgyies 2 anaratonacs S Sud TRERIRS |t i s
is preferably stgghiald ESulHFHf%U%%Sb@Eoﬁttaﬁ%d RYe %a\lf%? srhaa tthétdlébsed for

t he manufacture of vacuumtw st closures. Thus the s use for the
cl osur es [0934]h&itheesernmaynbeimwand areutierd @svershd) vithidemrfgpabateogiur es of

| d d.Db | h f
P e BTG e Sl ThEEurs B3 B0 BRI et B PR &6 momi mal

di ameter and betfed Stheldiad? Or KRGS, fo%trfér%éé%ffe QhridrmtenmnsiE nal di anet er
and bel ow, | ess than 0.18mm for cl osures of 82mm nom nal di aneter and

bel ow, and | esartahgam@n2oemstiovn ¢ tgurees aid Glmrerdla@nunhﬁlmdy bemuswarthd

bel ow. Th t al t 0016] Ge l. 1 t
Cverdly pr o) eelPIBATRPURTIEAY By TORaGh SuEh e Sutogf sy mdhiul dy «o
hi de the upper tigattw2588ginAiR} oR BNk éﬂd@?prbférébl?ﬂhé@@@oﬁéﬂ@d@ z%\'ﬂ{&r@leﬂil the
skirt, but it also provides a safe edge. The'l ower end e skirt is also

usual | y curl ed Shaaiacr@ntyctSdhelsgo‘nce of the disowsuri uthat vge ocurglrtaile askihetotherd t o

provi de a srmot ace agaij nst ich to he rim di sc part
urt ng. opent ng St RireRtehe: i e dt Safthent ity Pa Pesh ks di y or
outwardly) to <P||a§éW%rbhﬁcé‘e\ihg@@%r@fmh?%o@'bé%oéf&i a8, ¢ 8Fdedhab avBRY be
sealed or even filled wth conpound or Sealing nmaterial. Cut edge

prot ecti on may sheilasrdoabiogd stigkiog tw ene |a<mtaherpa@dzéyse@ssabiwr@§cmated
surface of the outside of the disc curl 8 may be hidden from view when

looking from the outside of the closure. Figure 5 shows the inward top curl



the use of roller-coated | acquers. O course it is possible for all cut
edges to be coated after cutting. [001 7] The radius of curvature of any of
t he curl esonegyasy;y either on skirt or disc, is typical pgTmpr20098si168han 0. 4
nm Thi s gi ves a good appearance and sfooth feel, and avoi ds damage to
decoration or protective coatings, which couldoccur if the curl is too
tight, for exanple. [0018] The inwardly projecting rimon the top end of

t he skirt part Thegsteg dndo®otiwardudissourt Bait a seddiod|trqugbjtee lower curir 2

ortions are onl rovi.ded where there is no |ug,opposite, This si ifies
DU Set U of TP B SHaA TR Hag Clostia A PR BroaIbher BHEp e b
because ¢ i i i i i i into a
mor ot et Bl Merty REua oFHE oniies! dBofie At ClRf WMotk arlusea! L0
di sc rimmy v glosecuoahtainer.cAlthmugheargnsarewArmotidieer aduldeatlosex bg ahgr t he

hei ght or thickpess of the skirt |ugs or adjacent curled regions to vary.

' yet anot her CLHBERPREATEING RNRIMEHIIOB, 1 ERIERS SHIOWRe /1By rhaka

container thre sL]Bb’,gMﬂéfYha@‘@%rypaisﬁﬁ@tstﬁr%?%.ernat' ves have the advantage
second st t

that during th age of ‘“openi ng, e force to prise the disc from
t he top ¢9036je Fogureai7rerd 8 shbacthe babuse obfigunesr2 and 3t blestig  glaserjan2@, and

so less torque,js required. [002 i ther or th of .the surfaces of the
s and kirt Wit b SBRGrecs apRbe Mersedne feS colePR B oS iiGsed,  may
undul ate or in RicRbriI S RS AMiRBridary AYirE6 P1@IT ARG gt gyeen
the skirt and %Ibgg?g Tr??éé Iér@dﬁ’ces ﬁrg a?réat?ar&{hi cﬂgrﬁ%ﬁtgéqst(?ck durri lr§g dF
handl i ng and angraatedanddedugridvis deowssnindeartthe thrieat\ideto puillehsldisa and

di sc. Spaces between skirt, disc and container dry nore effectively in
these closures doMer filling and closing a container. Furthernore,

acci dent 4bosm RN bIdHe PRI iFBYoVRR Sup1detn dASiR/IURSS A4 BRYCTENt
such as openi'ng nmay be provided. Flexibility of the panel and/or ring

al | ows r el ease infarstiyupiojexiingdeg d 3adanhes seerdiniglueld. W hediest I defgledopy when
assenbl ed into,closures, Addition of solid.qr liquid slip material or
non-sti ok coat ITRIPARY heReelap B Erel OImRaHEe EYaha 4 4-m se sti cki ng.
[0021] F MRS Eh LV Bbn (P figuRisd7 8RGIsd8RA ggézés ihdQgderg. the
skirt na@dj%ée@}j oi neé&&?g@?%gsd?gtﬁaébﬁgésgﬁ ga agglgeé?rlab{agre;@ or és)cisarla%sjd[d(?gﬂ]
When the cl osurcerlild asdwe skirtchnd bigs Cohpressragajnst hiee tuogerside didhsdddst21.n one

nmbodi toi i call little_high t .the, t f t i bef th
cTood T 1 LB Sobt Bk LS wh 5 et g rheg ore
with the disc {4 Qﬁé&%l}%@lﬁﬁ?‘mé iskYnto®)iste %@%qlﬁléé’%iﬁﬁ%é 8faffipht ness is

achieved. Over-tightening of tThe closure in so-calle top-bel t™ driven
cappers" may tmaiebel. avoi ded. [ 0023] Al t hough the closure of the invention

does not ire the entire mddle portion of the disgc to .ppve between
concave Ao Auniels oian 7og e Bisssdep s ooy e bastions apots Ben dai
portion of cl O%Hfa‘%ﬁnt)fhrgééié 8h&RppliyaRh éﬁuhﬁéﬁto@q@@étﬁsé@lmiﬁ@bf PHe‘éi_&@b' €
part or "button" which noves when internal vacuumis rel eased and vice
versa . This vaodduill bpeniog dfdélae closure(seedigunes Qaed 10). trhtheddpan pdsitiom,

i nvention but it plays no.,part,in an i,voting or,..i.n the sealing of .the
contai ner i t selife Uggh s WUQErithe M5 HePHgLhEdug 13,1R 80K tsafing oNieB 94

Preferred emboghdrairbad briidie21 (ﬂt{?ﬁéﬂ@ﬁ‘ ahtlthe BECBAt g&giohi 88k bBMoMENrPT
exanple only, with reference to the drawi ngs, 1n which: [0025] Figures 1A

and 1B are par tli2diasingeed ¢z contast e ottam lof thet disc cudSuffigurd Oh Movia@nul ar
jecti Kirt L1; [0026], Fi 2 1 i al, si t.i th h
T our of "a ol B3 Plrgii cahtaeh in qetHiatag st B8 did tnsiby creatiadthe on ™

through a lug gggfhe closure of figure 2; Figure 4 is an underplan view

showi ng four lugs; Figure 5 is a partial side section through a curl of an
al t er nat i[Q@4Q| b3 thefinaltaosiioncaftiigarel 18i 8 dug U3 IconfEictiseed thseachd1 parti al si de

section of figure. 5 tbrough a of the closure; Eigqure 7 i,s a patl,.i al
i de section {RPaligR fnd Bdv it Benlstdehird obrois B 2 5atpdh B K osed
position on a [Tie effdc@ive fuPthickrdsBalhichlis helxidrgistetdEtREsh Xeahdly, ¢f the
cl osure of figures 2 and in closed position on a jar;
distance ‘A’. The axial (vertical) distance from the uppermost part ‘Z’ of
compressed material (seal 10) to the bottom of disc curl 8 is ‘B’. The

distance from the glass finish (top of the container) to the top of thread 21



Figure 9 is a partial side section through the curl of the closure of
figures 2 and 3, above a jar after opening; Figure 10 a partial side
section twoaogh1s377ug of the closure of figures 2 and 3pCalEre@9msicas after
opening; Figure 11 is a partial side ®Wection through a curl of a closure
with an outward curl on the disc; Figure 12 is a partial side section
through a curl of a closure, with the top of the ring above the disc;
Figure 13 is aip@’tial side section through a lug of the closure of figure

12; Figur 4a and 14b are r ctive views of a _closure ri and cl osure
Wt 1 oulOo4alupiios el Weitedh & PREBORT dhis NERRORITY SoRp S bR ChABoSge:

2 bor apective vl ou 1% ey B isnth £ TR pIBNG R Rerer e\ Bde s) tor
Carrying Qut t keplicasato ehal[cﬁmzaﬂ)-liﬁé@mselseﬁ,’b\ and 1B are side sections of a

t wo- part ur.e nuf actured for exanple in accordance with uppublished
patent af SRR SO OB AN A feyRalt 087 o1 CUReard Fyt Bobtasrae
manuf act ured sqR3g0 ehiwBholPHRINEHAG rAateNaPs i) BU Bontbfhed mbASRCalP! di n9)
extrusion, or by using tubing. This cour se ans that the ring I's not
necessarily fobyethapirgnheetist 2 istbttivouggntst knupper @heulusedrdrarizdntedperticadl  f or

closures of this ipvention. The closure conpr.ises a netal di 30,. havi ng
its cut edge pﬁét%ﬂ@_%%ﬂtweahe@]lﬁﬁréf,nda%aeae 108 G EHERL paiton: Thy WHkeh The
disc 30 is tra n¥eshh Bntdiwaideud 8’ Bid @o?é’é%r%e%m&%n@khi%ﬁ%é&%@s_ed
axial ends of the ring. Figure 1A 1s a section through a curl 43 and figure
1B i s a sectionsedimagh ohthaugthéd enfb@oir8gnta afébhe mventioheat ure, or features

45 i s/ ar vided to positjon.the disgc 30 |0 ly within t ri.ng. 40,
whi 1 ot an0Bng Gire T dowineringishevs fedpuetSife fomal sipoveites bt he
ring 40 and |i mitd Be@Xic@ clBBY@Ment. The retention feature 45 may take the
form of spaced projections around the circunference of the ring 40, or

al t er nat i[0@44] g drebpdindrdefifipyres 14 acdifiBewbithiialaldweaidheringpever dist” or
segnented. A chann%l 34 i smf{_bo.vi de(ﬁi abqut t.he iHSi %e eri pher\e/ of, the disc
30, surroundi n§/RE MRS dERMWL IPYREY cutl F4 NDed SRAWRET Oiand RgeRahol d

seal ing mteri ghndfs TNHPIRY PRI cliRBr&NRAREL A RES YaPorRigPST

| ocation of the sealing natefial to interface wth the neck of a container
50 and al so redweersthehéhetemof the skirtselich meyrassst tight@Bnpef thesekidf its

bet t d t istribution. A ti f th d 52 i | h
n figures 1A HangBIone Giriatien GashePeBerfrey B BEACBS LAY Loe 4

to nove over tRk¥aadskirdn cERIBMABN BIICHHd @8c BRATHFot Iné SkPUS HERWRAHLS
agai nst disc curl 32, thereby raising the disc 30 fromthe container 50.

[ 0029] Fi gures levehmith3heldise.an al | -metal two-part closure 1 having a disc
part 2 a skirt or rin art 3. D sc has a flat, central panel 4,

Bo r ounadd Byl ket by s Sultwhersan draeseeSadn ol rudfoll g
term nating inpighestedisk b dditRréi®auAng haRdMP Tt bBScHe dfgdsdof et ai n
sealing material "orother material 9, in this exanple fromthe edge of

pl anar central cpametficpurposese ot to progect[=Q@BGHt cOresokirt 3 of figures 2 and 3

(v i car 1904, ¢ngriah Mo Aot pretRlsan #PRie A Sibaie ShoHlgdittEeS 240 shown
nost clearly i N3t cHPReR #6myd, sis AedriydbBidle to hBfe baRe@i distrka It

(ring) in figures 2 and 3 is below the I'evel of the top of the channel 5,
so that this emtasticrakitt. Tihds eoaeles s forof ehown in bowres " diarandédlote desc" or

" di ing”. [0031] This [i | ow di i gur at | th
Lo vt 1 s 0992 ke L Sy S0 S R AR TR AL,
risk of scuffi ok theekiH FBIoMITHIRPHHRREBAI1' fshh Jolrspdrhse wilsigaref er red

format for the invention.An alternative ring bel ow disc closure may have
t he di sc panel pestionddbglawigspsbetween prpjeciidnsdi1'tihther skig 3’ [s0Dade fien t he

container is a glass,jar. which is closed t he ring bel ow disc,.closure, it
o el | sul t ea PESTESaHPRGP THbS PP P POl B8 Fes nartian S
stacki ng bead #@oHRdaldisc DHitoQAE hofeTfexitie sk, above.
[0047] Other features, which the closure may include, are flats or similar
undulations 14 around the disc which form gaps 15 when inserted in skirt 3

(figures 15 and 16). This provides a ventilation path and drying of the



[0033] In its formindependently of any container, the disc 2 is free to
nove between a | ower position when the curl on the disc abuts curl 12
and/ or | wWyoO289/amF7an upper position, as shown, when theCuiEPeomositeso cur |

11. The shoul der 6 of the disc of figures 2 and 3 contacts upper curl 11.
Sealing material 9 could of course be contained nore |ocally by shaping the
disc. [0034] Either curl may be inward or outward (reversed), with the ring
above or bel owspheepbeawveenTihe skint,|diseragd benfaanarliy iroprdved|aftec ffibimgd, rest on

or in fe s of the disc 2 or rin , _or other ssi.ble variants. In one
ot r angendadla atbnuah the ivegtiva e ederani bapabiesgrbed wiky o o8t war ¢
and the top cugs a%ult@éta@%wswsﬂg af%gg? ool BB RS vehtibA% 55589fcur'

11 that was origin on one si erably the decorated side) of the
nmet al sheet coiritantied tdhacbudef camges andemdididicatomd to8mbtertalsvak ard gi nal 1|y on

the ot her side of the tal sheet. In this arrangenment the ntactin
Surt acee may. HAVETRETS CBIRAIHreSGRETAsUgS: B doTaP RbMa s iae aams © i i

order to avoid simlar coatings sticking to one another, and the possibly
undecorated surface of the outside of the disc curl 8 may be hidden from

vi ew when | ooking fromthe outside of the closure. Figure 5 shows the
inward top curl 1l resting on the outward disc curl 8 at a section through
the lower curl 12 and figure 6 shows the sane closure at a section through
the lower lug 13. [0035] Many features of the closures becone nore clear
when closures are used to close a container. Although any screw contai ner
could be closed by any cl osure according to the invention, the draw ngs of
figures 7 to 10 show a glass jar, which has very distinct threads. [0036]
Figures 7 and 8 show the closure of figures 2 and 3, closing a glass jar

20. Wien the closure is applied to a glass jar, the top of the jar presses
into sealing material 9 formng an inprint and inproved seal 10. The skirt
(ring) is rotated and the lug 13 is noved under the thread 2 1 to pull the
di sc down. [0037] The relative positions of inproved seal 10, underside of
disc rim24 and inwardly projecting lug 13 can be seen in figure 8. The
seal is defined by that part of the sealing material 9 inprinted by the jar
20. [0038] In the closed position of figures 7 and 8, shoul der 6 presses
agai nst upper curl 11 on the skirt, and lugs 13 press agai nst the underside
of threads 2 1. In the closed position of figure 8, the lug is under the
thread of the glass jar, effectively pulling the disc into place and
squeezing the sealing material. [0039] Counter-rotation of the ring causes
the lugs to nove to positions above the adjacent threads and application of
further torque causes lifting of the disc and full opening of the closure
(see figures 9 and 10). In the open position, the user has rotated the ring
such that the lug 13 is now resting on top of the thread portion 2 1
(figure 10) and the adjacent portion of the bottomcurl 12 has noved to
contact the bottomof the disc curl 8 (figure 9). Myving the curls into
contact with each other raises the disc, thereby breaking the seal. [0040]
In the final position of figure 10, a lug 13 contacts screw thread 2 1 at
position "X . In figure 9, the contact point of curls 8 and 12 is shown as
Y' . The effective lug thickness, which is the axial distance between X and
Y, is distance ' A . The axial (vertical) distance fromthe uppernost part
*Z'" of conpressed naterial (seal 10) to the bottomof disc curl 8 is 'B'.
The distance fromthe glass finish (top of the container) to the top of
thread 2 1lis 'C. [0041] In order for the seal to be broken, it is necessary
for the sum of distances A + B to be greater than distance C. This
invention is therefore not applicable to shallow cap-like closures. [0042]
An alternative version as shown in figure 11 has an outward curl 8'. Figure
11 al so shows how the sealing material 9 may be contained nore |ocally by
shaping the disc 2 into two parts: an upper annulus or horizontal portion
7a adj acent the shoulder 6 and a depending or vertical portion 7b, which
termnates in an outward curl 8 . This is, of course an option which may be
used in any of the other enbodi ments of the invention.



[0043] Figure 11 shows the ring above the | evel of the top of groove 5 as
it isina"ring over disc" closure. [0044] The enbodi ment of figures 12
and 13, wNOchowvssa’so of the "ring over disc" type, hasPaTadPI@0st6R0 i nwar d
curl 8, inclined shoulder 6 and single part annulus 7. The "ring over disc"
cl osures have uppernost part of disc 3 lower than the top of the skirt,

whi ch may assist tightening of the skirt during closing. Over-tightening of
t he cont Llaiems nay be avoi ded by flexi ng of the skirt in conbination with

t he di sc ang at m)%t t he skirt becone | eve] w B he. disc. [0045] It

i s converlti OriO-pE BWF%QOWGF'F@QV%@F@ 2Ad 238 BdvRiggdne disctasa s8Rl ni ght
otherwise b FYG iC

pur poses, o‘réntgo pr E@@tlﬁiﬁyﬁg@%ggér@gg?voéﬁ%w% 46 e‘hAfrﬁj ougﬁ g%ﬁ
preferred enirodi ttnentrmeofendlcrﬁstlue ekisthavwham anﬁulgnunre/sarﬂ prme]:ﬁohamethalsklrtret al

f , bt | bl hav nd
Thi s enabl eeFEeN HBS AbIF AT ega /Lt Sar el 156 CRB i R IR (s 1 .
Al hough. 1 gl SLohbr® ARG MoAsofioh BehuadRuhous oy ék' 't 3

al one. The top projection 1S | our parts lugs 13 p05|t| oned
bel ow gaps benhtaetpoipt ofthstdlscmsmlahd IdWertsfke”t siki, plus3thei es‘fawdettﬁlclomasl alstic,

the ejection of the skirt fr th dis si.er rtion of the
rotal A sc 919 We5 § By BenitBg ARGk RS oBR 160 &f Rtpefe RuRes. “which ¢ he
cl osure may chpgididendhe tbh aF theforfthiferar undul ations 14 ar ound the disc

whi ch formgaps 15 when inserted 1n skirt 3 (figures 15 and 16). This
provi des 2a %ect@sulrataonnrqjmgttoaiadndlryn m@@tthehepp&tﬁmshﬂtlmertthan $he tap di sc

and contai neg is,.i rov after filli.n AIthuhthe ventj on, ha

o sdon nant B scdnC RaGo it R h oF e tafee WO e to oViBe SR P88 besng
gl ass jar, th@t@%&ﬁe@ﬁsé@ﬁn? A¥EN H%@Q[s al so intended to include changes
and nodifications to materials etc and nunbers of features such as |ugs, as
defined By Ahdoswepsecofdingéo claanrfsorCtlainm®, . wiichtbe piactand siddrage dotipr i si ng
a disc and a r ft {ﬁé whi ch the disc has a seal and a surrounding rim and
is held nov H@ en an inwardly projecting rimat the upper end of the
skirt andt.aﬂkfrﬁéwtbaéccb%?oeraﬂh%:‘iﬁWhmfhnthbhﬁet%lﬁrbh Whlch 1RBdgris! ugs at the

| ower end of e skirt I, the closure being adapted for use with a
cont ai ner afameweinsusingte mlbeedfdeaoratedomatwen the seal and the contact

int of th t ffect t hi ck f
L T I e
cont ai ner apqdckii@st AR s PARtARNRSed for tHe ARRMEUACSHL N6 fasc! ai m 1,

in which the top of the skirt is lower than the top of the disc ("ring
bel ow di sc' ):losurea/q)fdbe\ﬁ@mdlam&thrthe top of the skirt higher than the top

o i n whibn AHRSHR ARG HS fr of EeisBe s Raer uhioring oardhy Rrdedlia gh <
accordi ng t gnGh@kdp 8f a MetdhdiGh |§ B@Ié@ﬁﬁdar&l’y%{ﬁd"ﬂ%qgwbhén@ﬁﬁté Skiftgg med in a

singl e piece of decorated netal . closure according to claim3 or claim
4, in whichcuhed irsvardlyi. s st eel haV| ng a thickness, which is |ess than t hat

shed 1o g S AP I el T, L o L
proj ecting gigd gt fs%rl'e@l%lt‘hferﬁﬁv@ﬁﬁ) orsc'ﬁ!tWardJ@ ahdl besoridvamdlugeandaling | ower

end of the skirt is curled inwardly . cl osure accordlng to any one of
cl ai rs 3 t orm@tetial. whi ch the rim of the rretal disc part is curled either

i nwar dly or ,oytward 0 | | clud al i material . 8. A

ol oour e Bechralpmerastortin SBam e dfair 7t \RRERAE R 2s BEME B S0P IS8 e no
| ess than Oty Bm.A closure according to any one of clains 1 to 8, in
which the inwardly projecting rimon the top end of the skirt part is

di scont i raJoAsqlosLUetac@prdingm dhy opedifetaiingdl ta Snipovhichotie ama@rdifl y provi ded

where ther ep'rosjec ing rlr% Orpﬁt%stbtpeend of the skirt part is discontinuous, so that inwardly

projecting rim portions are only provided where there is no lug opposite.



