ROSUVASTATI N AND ATORVASTATI N DERI VATI VES The present invention relates to
novel rosuvastatin and atorvastatin |actol derivatives. Rosuvastatin,

7-[ 4- (4- fWoanophsszg! ) - 6- ( 1- et hyl et hyl ) - 2- (et hyl - met hylpewldB2nyol0564E5 N0O) -
pyrim di n-5-yl]-3, 5-di hydroxy-hept-6-enoic acid, and its use in the

i nhibition of the biosynthesis of cholesterol was first disclosed in EP
0521471 . Rosuvast at | iLPUINATER AGOYSHEeURDEREamNERARKE Y e,
Trans-6-[2-(3- or 4- carboxam do-substituted

pyrrol -1-yl)al kyl ] -4-hydr oxypyr an-2-one conpounds are | actones which were
first disclod®d Myeniien Fepies ,t%g%.'a“FW?EeddBHt'nfﬁ%tpaQP%d‘”tBi ERPrEYRt achestical
correspondi %uh@j;ﬂﬁoﬁl@%’t@ﬁerﬁ@é.d equivalents i.e. atorvastatin and its

anal ogues whi ch have activity as HMG CoA inhibitors. The | actone conpounds,
however, apparently do not have intrinsic activity of their own. The

cor r espondi ngisiweNd@BrAas faxmi sboastid Maldmgtfandlsgoisifsiibeiftfgss Nedre she i like
bi osynt hesi s i nhi bitors because of their HMG CoA acti vi t\é Al so di sc| osed

in US 4, 681 0Ygg3inating JagetaeisWhePhBIREe S¥PSH 12N EotUCE LRUII P8 rRFBEh s .

At or vast at i nyiscidsied fin WEO2008/ 124622 BhefcoinBAsdd NPaiPBEPIaSteRATatt Slbstrate layers,
trans- 5- %)4-f| uora%Phenfygling- 2- , , ,

( 1- et hyPet HYT §%aRiRke 6f HIREHP Which are endgd Jeget el HPANAAY 6 94o- 2H pyr an- 2- yI )
ethyl]-1 Hpyrrole- 3-carboxam de, and its use in the inhibition of the

bi osynthesis_of cholesterol was first disclosed in EP 0409281 .

At or vast at i nYBSPH iMO§aReaSHC fRWIAIN apRNelsh AREPE dP nimprove dhg Rverll goynd

i soner is a tpPkMMsionNEddriciedt bYfindibEsik® heeWayd® soldd rRRdLespshdde R, ) (Ringe 24,
No 5, p258-72, 2001 (Baker and Tanopo di scl oses that whilst statins

pol sky .
havi ng an opsé‘h,St“ﬂ?d? v UG Nessederdtave rdoadevaitad s@und: Frduptig: idex (Rw)
cl osed- Misng \anaksOBEsisstrafkagydrY re it it6gdMyed ith)Sthick ddyed bkadHeRe Mitich
decyclises and hence activates the | actone prodrugs |ovastatin and
si nvast at i n 'MRIQYES 3Vaisd SOHRRIGBKIYT INdg (Rek Yalue- Fondhis peanon kagwp;asgustic
However, onejpdiag! panem thaveUsBes ONERAYNGES cofstiitabn,exkedrsivee ahtir aiffichat fo
met abolism | eads to rapid clearance of the resulting ring opened statin.
Simlarly, TPIWIRCHSE- Phar macol ogi cal Sciences, Volune 19, Issue 1, 1
January 1998, Pages 26-37 discloses that the inactive | actones nust be
nmet abol i sed .to their correspondi ng open hydroxy acid forms in order to
i nhi bit 2 NG‘;&%A[‘%VédﬂQé’t’a@?éﬂs? e I%E%BWQ FRAURIC gﬁqﬁd'ﬁg FEnehwhichngleyiaselact i ve
form may alfRveuidnbndd gBbler®s.in terns of stability over an extended
period of tinme. This represents a significant problem during manufacture of
an active principal or during extended storage of the sane in a pharnacy.
For exanpl e,inldssrdahcd Mathhyersrsser@rimuntion @ette Ry fiodide@na TRaMAAte@mddBsticOCCUr .
The resul ti\rbgbﬂ, %econ'ﬁosi tion proa_uct mag Have a doubl e bond tha%b ié
conj ugat ed IANg PENELAMRHIENG & YWEhSHOSHPIEURYEnd SEFRY SHPSiratedawpribgneedbur t he

pﬁt enti @bb?aﬁ@mﬁdybi _@yl_aﬁra@ﬁé@\ge lakzer &d iiv%neil ﬁa\tihk%ardyﬁgrnwpﬁm@’sfmgcﬂnéu@gt? of
t he possi € C osit]o roducts cou al S ave onj ugat e oupl e
bond with t%ggbgg%')@a? a?’ga'Psl'lﬁs fpgtoy %fﬁhé(fgf(%ré’-%ﬁ—g?iﬁg\ Wger{af'i‘eth?)f%t?ent
invention t ofioydHésivBha iaadppuéd Satfdcy argd dMRe BARIatd i9BOVESDahh and
atorvastatin |actol derivatives. It is also an aimto provide conpounds

havi ng i nproved stability. ldeally, the conpounds wll have an extended

shelf-life. Atarhifa@8 e Abvihdend ABEVE-mehtidriedPERYadisristioamO st elynadft man be
hods that are susceptjble tqo industrial scale up.

prepared by synthetic i )

It is a%@o eﬁ‘?@‘i@ﬁ“Sf‘ %’{Ethieﬂ%rﬁo% WResr 634§ bbrﬁ%?&‘ﬂﬂ% FhERPELNO5E 1S
prepared ecausFisialy danabedl usild @dvksierdbly less adreivethat KAdwd finels. URe aggrpounds
whi ch have gogd solubility and / or bioayail abil i t¥. This jnvention

provi des comydu trt”“r‘?éta’éngﬁsév%dr@ﬁ'é‘eo?'gqﬁﬁa@t%fre@% apsveeightygl E-padi ng to
one aspect, Hipeh@8sEihe déév(ﬂﬂééso@u@rs%miﬁdﬁﬁly&eﬂm%b%tt #id make’!pductaond
pharmaceutical |y acceptable salts and sol vates thereof: wherein: Ais

sel ected frdifiSt%he group conprising: andRla , R4a, Rlb, R4b and one of R2b
and R3b3gre each independently selected fromthe group conprising:

hydr ogen, hal o i -6, al kyl, C2-6 al kenyl, C3-6 cycloal kyl, aryl, G -4 alkyl
Dyt et er Bigtergiy TaBPEtatarRgR FaTGIBatrot aoneuri Blewreid n roa
is G-6 al kyyps@mfibrecrddedmnkyl , G -6 al kyl aryl or aryl; R3a is hydrogen,

C -6 alkyl, C2-6 al kenyl, C3-6 cycloal kyl or aryl; and the other of R2b and
R3b is -CONR 9bR10b where ROb and R1Ob are independently selected fromthe
group conprising: hydrogen, G -6 al kyl, C2-6 al kenyl, aryl, C -4 alkyl

aryl, heteroaryl, G -4 heteroaryl; R5 and R6 are independently sel ected
fromthe group conprising: hydrogen, C -6 alkyl, G -6 hal oal kyl, C2-6

al kenyl, C3-6 cycloal kyl, aryl, C-6 alkyl aryl, C -6 al kanoyl aryl,
heteroaryl, C -6 al kanoyl heteroaryl and G -6 al kyl heteroaryl; provided

o b1 T e —~— o ——. o e o,



2, or 3 provided that m+ n + o is not nore than 3; and wherein each of the
above R groups may, where chem cally possible, be independently optionally
substi t utwo 2op/f82n 1 to 5 groups chosen independent|y aCTa&B201000504261 ence
fromthe groups conprising: halo, CG-3 alkyl, halo G -3 alkyl, G -3 al koxy,
G -3 hal oal koxy, hydroxy, and cyano. The conpounds of the invention may
have activity in their own right or ?n certain cases ring open under

physi ol ogi c i on 0, cqrr on 0 s having i nhi bi tor
ity iRt NS el f?egec@w%%ﬁﬁ%*’ H e g e Prsetibe

i I'lustrates igdgicef |ﬁent:kmSt Siehdugh aheotb qmldﬁmmmblgteﬁcesr ad@er matgriatsscaaf t er
adm ni stration of suvast at i and f rosuvastatin

Snal ogucs. (% HEpdk st Bl sz kel PpeidedbaBpise BEs BRI e domBtits o
for (T“ gd( 1)toge1némcm1et b@(%ta(sulﬁist@lftdlsheetnlsgcﬂidclmansEhto@eéﬂﬂﬂ?ﬁeﬁt A@lllbét&hh' e
acid additi or ci ds or m non-t oxi ¢

Bl o551 naiRES5Hb 200 raVSS SBSRER: aoUBlm BHPHON g igsecoripated it
b|carbonatehﬁﬁﬂ@ﬁ@&ﬂ@prMﬁmknhﬁb@#sylphate borate, cansylate, citrate,

edi syl ate, esylate, formate, fumarate, gluceptate, gluconate, glucuronate,
hexaf | uor ophosphat e, hi benzate, hydrochl ori de/chl oride,

hydr obr om de?refepdablyleachhyudepatedayde haodittiekness et bitcoZmingr. | act ate, nual ate,

mal eat e, nal onate, mnesylate, nethylsul phate, naphthylate, 1 ,5-

napht hal enedi sul fonate, 2-napsylate, nicotinate, nitrate, orotate, oxal ate,

pal m‘ht at1e, p:armmy thehmibpbiat eab ydiyager Yhoshadedd taydg%cg)etsffqlohnsmta/t%,
sacc arate C ate r at S ate a tr uor et ate
Sorrear e AnED bR i MERLS 1gh Bles Al bR e St o b BeR AR

salts. Exanp 9.‘5) | Altdrmedigely hthead dhesing hes aaiy@bﬁilmﬁour’cg%lmﬂhluta%at 21153b<)ioﬂO]1

ol ani ne. potadet B Saab fa ST aie MoH horon hPS h Eool PRERS iR PR o 5 s

and bases nHyasalse% (e 6.6).nmed, for exanpl e, henlsulphate and hem cal ci um
salts. Fgr a review on suitable salts, see "Handbook of Pharmaceutica
Salts: P operties, Selection, and Use" by Stahl and Wernuth (Wl ey- VCH,
Wi nhei m GaNednye f@@Phat Hteagrreateeutjhmeinbyofma@tmbe osa:tetdsbpkn@@mmounds of

Lot ol mdteB st R e RS s s R Rehald aRelib gRE whkAveY 1) by

renovi ng an thieildyerarf adassvd dddd 0apR60 egif)rgavingatp |dwesnYausgy's tnadalukispareic ur sor
of the conpqund. of for la ( 1) or by ring-opening a suitable cyclic
precursor, 3§?ﬂ5§8ﬂﬂ? a4} act one or | actam wusing the desired acid or
base; or0(iii) by convertlng one salt of the conmpound of formula ( 1) to

anot her by r nwth an a ! iate ac id or

ot e ] o EHINE Beifn SORPE T E s PbA e Py 2t 1 E2PPRed out
i n sol uti on.adhbsivé gsefetabhohasdd a vy faete@of pdd%ate =0ud). and be col | ected by
filtration or may be recovered by evaporation of the solvent. The degree of
ionisation in the resulting salt may vary fromconpletely ionised to al nost
non- i oni sed. Alfeenatioslpotin dghedivd ey compitdd dhotvaylt adhestvel N bot h unsol vat ed and
solvateg fornms. The term'solvate' is used herein to describe a nol ecul ar
conpl ex éonprising t he conpound of the invention and a stoichionetric
amount of orRreferabipthe rptrtaoﬂtaeedhést\aal tbyheaamﬂlptiabtf@cmbaeﬁmermbetfme &s100f or
exanpl e, eth | . FJhe . term ' h S e when .sai d . sol vent

vater . i ncl gt U aienaeclreh of e SRR Fome RS arERA S st has
clathrates,sﬂbd@ﬂem§$0+n@]y®1on conpl exes wherein, in contrast to the

af orenenti oned sol vates, the drug and host are present in stoichionmetric or
non-stoi chionetric anounts. Al so included are conpl exes of the drug

cont ai ni3ng tAwembodinteat of thenpresam divanhtiom edlgas becdsspobenby wakii of lexamyplebe | n
stoi chionetrj n.n-etoichgqﬁetrl annun%s .The.re u&tlng conpl exes may
be ionised, P r?rida‘tv'ﬂiﬁeu%ﬁt‘%ee& BPCIROIRANY BN I8 WD evi ew of  such

conpl exes, see J Pharm Sci, 64 (8), 1269-1288 by Hal eblian (August 1975).
Her ei nafter references to co ref erences
Vo salts. - sdnoup oo hEraeh X Bl Bt Pede e % dMs bt b 05piraRel "o
sal t s t her edf acddiéarmempthuthe present iheentiomeartd on i ncl ude conpounds of formul a
(1) a%5here|nbefore defined, including all polynorphs and crystal habits
t her eof "“prodrugs and isoners thereof (including optical, geonetric and

t aut oneri c i somers) as hereinafter defined and |sotop|cally-labelled
conpounds of formula ( 1) . Before purification, the conpounds of the
present invention may exist as a m xture of enantioners depending on the
synt hetic procedure used. For exanple, the conpounds of the present
invention may exist as a mxture of enantioners having a ratio of between
2 1 and 3:1, though they may also occur |n other ratlos The enantloners
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i ndi vi dual enantioners as well as m xtures thereof. When the chem cal

structures disclosed herein includes an '* ' |, it is intended that the

conmpound we 2a10mozi2ar e of enantioners having a ratio of Ipetrgs2n10d5d42and 3: 1
For some of the steps of the process of preparation of the conpounds of

formula ( 1) , it may be necessary to péotect potential reactive functions
that are not wished to react, and to cl eave said protecting groups in

consequence. uch a case, atibl e rote used.
T partscu ofeEis e Searat iRl e BrBb By o Tt e b BnsE Faeir T be

by T. W CREHRNowhRsiadtecbbad, G) cl st |e|mtfardgﬂm1tcz)f8ymtrim@j 3COlﬁIICWolJﬁ(yprooflng

| nt ersci ence Pyblicati.on cienski (Protectin roups,
Goor g Thi enP AR a6 e 6 guroarieR Wil e ipseniinvesios st apEessieb Gl ahd  t he
prepar at i onsof ddminateel acvlustid saghdpriofing dubditis @dnénn tateordaeae dith gherptdseds ar e
convent i Enal. ang appropriate reagents and reaction conditions for their
per f or mafce "0f*"¥Pparati on as wel'l as procedures for isolating the desired
products will be well-known to those skilled in the art with reference to
Iiterature ceden nd t e | es and repar; ti ons ereto, Al so
conpounds of"% ‘85“Hﬂ|§9 (Fa 9§ Q fmﬁ‘r‘}rﬁ'ﬁv'”gﬁe‘ih di'atreYBr 2t @"bart%?)a%"éft’Ft!fn

t her eof can émenwboﬁngetmnamgqradelrfgr lise asd ivaliboave| flods pamsl oretinoglpang.Utie as
for exanple crystallizatipn aph found that c ounds
of the 1 veranBheanpsES ol Sihole Sree Tos Rt boati i EvBe CohdSitbthnds
ar e sparionglgypsarh pidseeri(talviamesulphat erainydrae) avmihligbispodearbetéabiahérsand | n
this regard, ite, the ce of a bulky group at the 2-position of the
| actol deri \fﬂt’?‘?r B'ngtsﬁget@&ﬁp%ﬂﬁg R 11 still netabolise by |oss of the
substituent group, oxidation and subsequent ring opening to form HVG CoA

i nhi bitors. urthe re, the com ounds tivi in their own
T ht Bot h IPEHRCLART RPRESE o cher et 18 8h BBl byad'a b ¢

t he]r e}‘ ore expesddeof gypatrmtﬂstasteowpobngshspbééd Eét%emmmrenstoarbéremrngl emlets
profile.,.n vjv cte t.the co a | onger
ot 16 and 1568 Pabdre e REEaRaap St s rea TRt are Bongdh 7 ey
because t hegsecd ygsratién by a&ser 16 ogaaydim@uome.are not expected to have
activity at all. Furthernore, the presence of a substituent group m ght be
expected to be a barrier to oxidation and subsequent transformation to a
usef ul acti Vihedaygderisifdayed bp@applp@piangntihuouiayesmodddiesivie, onRbthiednrese faet ed

G 7 al kol iyt SERc Bt <Rl i ool SR eap iy YRR, W e

A i s:ln2an aj/tnérTrat ifikse wmsbmi’enﬁretet 18 iss thennappliednbrardi tienadhelilia lapet ML are

i ky! | Cor 6 IR B SEaS e Tl Y P E BriBat et e ARSI ar o

each indeperuﬂr%dd;gﬁrd@ttlect ed fromthe group conprising: C2-6 al kenyl or C3-6
cycloalkyl. In an alternative enbodi nent, Rla and Rlb are each

i ndependently C -6 alkyl. In an enbodi rent, Rla and Rlb are each

i ndependent | Themesh yactoreadty Youmy'® pydduts Valdesl of the @mek obragdonesitd hefdaaand Rlb

are /-propyl. In an_enbodi . 2R9 _wher ei n 6a|ky|
" an Srdou Hedlrea il e Bty e e ralsE e HarTTod LINY ROy o
butyl. In arbaeﬁ?d)@d”ﬂ@MG%R%&ndSrd wh(etd)i2 igbntinuous Bulstiddv diatiem s, apﬁiﬁbd it® theCONR
9bR10b where t drogen or C -4 alkyl, preferably hydrogen; and R1Ob

is selected FF ?no ﬂée P&Gp- conpri si ng: aryI C -4 alkyl aryl, heteroaryl
and G -4 al kyI het eroaryl preferably R1Ob is selected fromthe group

S bod! s o S e P PR SHaTTE b Rebg SRR~e

al kyl ar3@ C:bf(ﬁ cg@hmarbklyt 8GPa a2130eHbadd rgentrallfR3coung IR £ et elGHa. divetides group
conpri si ng: ro d G-6 alk ment, R3a is nethyl, ethyl
or propyl . gtg e\%ﬁ‘@o%dq%ﬁ"fwh %/ga ?rhtaﬁ'ﬁ% er'n‘g) " enbodi ment, R3b is

sel ected fromthe group conpri sr ng: aryl, G-4 alkyl aryl, heteroaryl and

C -4 al kyl ter ane |ss ected f omth roup
Ot ALKy ERSI Kt d DT A e bR R SRR
enbodi nent , d%ﬁpbndeﬂ'ttpimemwuenbjﬂ aad tlaeherdperentre Rzﬂadatadoa%be anensaezhwith a

bt o ondE TR SHET PhATulear sEPEReGo TR AandEl or etk erliy

groups may be optionally substituted as di scussed above in relation to the
first aspect. In an enbodi nent, Rd4a and R4b are each independently sel ected
fromthe group conprising: aryl and G- alkyl aryl. In an enbodi nent, R4a
and R4b are each independently aryl. In an enbodi nent, R4a and R4b are each
phenyl. In an enbodinent, R4a and R4b are each phenyl independentl|y
substrtuted W th han optronally mherern the han |s quorrne In an
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heteroaryl. In an enbodinment, R5 is selected fromthe group conprising:
hydrogen, G -4 alkyl aryl and C -4 al kyl heteroaryl. In an enbodi nent, R5
is C -4 avbybioargi2z | n an enbodi nent, R5 is G -6al kanoylpCisteomarsyd2s e. g.
met hanoyl heteroaryl. In a preferred enbodi nent, R5 is nethanoyl pyridyl,
e.g. 2-methanolyl pyridine, 3-nethanolyl pyridine or 4-nethanolyl pyridine,
preferably 3-nethanolyl pyridine. In an énbodinent R5 is hydrogen. In an

al ternative enbodi nent s benzy] . . | n e o R6 is selected from
the ot oup cOINERCRIEE Acardiah) s Medvbisah yhlar 0ot hEsrasngiseBighiES 5 Be

cycl oal kyl antiesipé lagoal ¢ 3t 2103ré bsf@idwanythe gi\renafreqeeb@eh ment, R6 is C-6
alkyl. I'n an enbodinent, R6 is nethyl, ethyl, propyl, npropyl, i so-propyl,
butyl, sec-butyl, iso-butyl or tert-butyl. In an enbodinent, R6 is nethyl.
In mreMdemntuﬁ&jsisqnmﬂmﬂEmﬁammabMyl.In an enbodi nent, R6 is C
-6 cycloglkyl In eferregk@pbogngF t R6 is cyclohexyl. In an

enbodi ne R6 is'0 hal dh 36 chloroal kyl. In an enbodi nent,
R6 is chl oroethyl. In an enbodi nent, R6 |s C2-6 aIkenyI In an enbodi nent,
R6 is prop-2-ene. S i.onal | aryl. In
o enbod: menthe TN 3 RS AT e rRGE T8I SR RO BRE S 1 h an

enbodinent, R7 is HIln an enbodi nent, R8 is H. Inanenbodlrrent m—O n =

s arr‘\%%'ﬂﬁ? géﬁg%d&&ﬁaﬁﬁ%ﬁ%@ﬁﬁhe whteParfl & Gt 4GP 2]

mm; 5 n0= Gnarte @qaivAlenDIbs$factdd evaluated oﬁnrkdalcﬁ peak is d;éheﬁﬁlly&%jdhﬁéélﬁﬁ%@d
enbodi ment, m,= n = n an altern odi nment =1, n
S ana o = (G052 5re 0 af Pl sl GhIMR APTOXTIAGEN A0l SO RRET RS B KFer f eq
enbodi ment, cKaratdrigtieyofendadhgsimrtuseReoritise lHyat 1&@ach occurrence. In an

enbodi ment, Rb is H at each occurrence. Preferably, when one or nore of the
above groups is substituted, each optional substituent is an independently
chosen hal o TieomostAsmpigsig helutts, Wit arrealgniéint layer of @a“rﬁ?plng etasia dlesd thamn

crod T3at, 2813 B ShEAh o H SR oS Bl AR it

preferabl y i-propyl, and Rdb is optionally substituted aryl, preferabl y
4-fl uorophenyl,. In is CG-6
okl oo SIS BTN 2Rt oo S8 A & gr%ﬁipﬁ%un%pﬁmr iy

met hyl . 1 n asofréqreneyrbb@dstmendlts dREdinédror@@NR0AbRMG paritiensei n ROb is
optionally substituted aryl, preferably phenyl; RLOb is hydrogen; and R3b
is optionally substituted aryl, preferably phenyl. In an enbodi nent, Rla is
Cl- 4al kybh, pref erAloyivéntiphalydsterBaardirsountddn 2Rs vdyerrated biR48mng Ci - 6al kyl ,
preferably methyl; R3a is hydrogen or Ci -6 alkyl, preferably nethyl; and
Rda is optionally substituted aryl, preferably 4-fluorophenyl.Iln a further
enbodi ment, Rlb iB) eC[bn#r@dtk(}'bcowtrefseumryofingpﬂm@mb ;paR@lin isscordeide WinRiHb
wherein R9b is option II?// ubstltu{ d aré prefertaﬁ?l%fp&ﬁ}él dR M.is
hydrogen; R3b is P13 ona I’@'Ogu%’t“P 80 MY SERAEHER AN v g9 HHERab i s
optional | y subst idubtteste 3hydts 1pr168fof cableyitidnal plaseragh¢rapd. |1 n an enbodi nment,
R5 is hydrogen or optionally substituted benzyl; and R6 is optionally
substitdted C2-6al kyl, preferably propyl or butyl, or optionally
substituted C2-6alke myinatpd ef:@miblsxourprrmoof&gmmngrpaaelpnefceasrrjenbeewluodierrent
R5 i s benzyl and

iso.- butyl or tertgl%ﬁait@lig\%‘%’ﬁ%bké{p&épgﬁfégr%%dg ﬁ%/ted ISO ropgq buh¥9R6 is

C2- 6al kenyl , pr efserbeﬂnéty shiegits 2H0e18e.of | scoaistis efaiboad efrblmeillthdrstfserISmbenzyl
and R6 is C2-6 hal oal k r ichlororethyl. In a preferred
enbodi nent, R5 i LH?%‘? (ﬁaﬂg @IP(&) ‘??2'0?43[:‘% é?%%#el |y substituted aryl,
preferal3oy 2,4,6- trifluorophenyl or 2,4-dinet hoxyphenyl In a pref erred

o red sriatl-tgin B A Sau é‘tiea%%I%r uropBig5 8 & Pty Forrihaiiel aopy

cycl ohexyl . donventionelf @agtemoambmdrielareeéﬁ from510081zh ydtilabere; is ansightficard dp

hal oal kyl f bl hl t h fer i t 5 is. C-6
Ekanoy! herGEBEIGR tofMealerenabion PP SRpEKERIYy on: Fyrds Feafiicnty
preferred erftodengnbetwbbn |a®prmw1ma|gzyll60merndd400,0 Iez.gTheZenife;bhﬁe@Ieyrby p)eyth'edi ne,

3- net ha IyI r|d|n 4rretha yridine, preferaply,3 t.hanol

oyt di neSandREend) & @y T WeGadh o Sl Ry o GuRls T "B ORS
groups |ncI umha/ewngnﬂhltlme partigprsyst ens conprising 6, 7, 8 9 10, 11, 12, 13,
14, 15 or 16 ring carbon atonms. Aryl groups may consist of a single ri ng
but may i nclude a polycyclic ring system having two or nore rings, at

| east one of which is aromatic. Aryl



groups include: phenyl, naphthyl, fluorenyl, azulenyl, indenyl and anthryl
groups. In an enbodi nent, the aryl group is phenyl. Heteroaryl groups

i ncl ude awvormio/w3dzet erocyclic ring systens having 5, 6, pCr/GB08y050025 11,
12, 13, 14, 15 or 16 ring atons with 1 to 4 heteroatons i ndependently
selected fromnitrogen, oxygen and sul fur. The group may be a pol ycyclic
ring system having two or nore rings, at |east one of which is aromatic,
but is nore often nonocyclic. Preferred heteroaryl groups are nonocyclic
groups containing 5 or 6 ring atons. Heteroaryl groups include: pyrrolyl,
pyrazol yl , iséodadlgz,l ¥ tan pgrsagh mydt th@xarel yttenubtiaxpopbiies of Bipartioy Ifoimedy|

t hi ophenyl rlnld enzi m_dazol.yl , i ndolyl, isoquinag
Lo e oy 6 i | Ao, O EB G AN PATE o cigebioagi gt e
sel ect Ied frqj;estdme ug{e@ti@hp@@ﬂip@l@b@t@atﬁmymﬁeﬂl %13 p;lyrdomesﬁtiﬂ_ﬂal mygt_amioaﬂj arle

razol e an oxXxazol e r r t he et er oar Laro IS | Ne. n an
D o ekt - R BE G A o Eubp o BaPs aRRi el %o BR s Al dsssar &
SOUNDPROCFI NG PédELin Bitesudtion aolands thie batioas frequen cl detweinesbpgoximdieyg1goanel
with inproved %ﬁ Y i cal soundproofing properties. It is well known to form

buid| @ E&h

acoustic els for walls, ceilings, floors and the |like by
| am nating together two or nore substrate |ayers. Once such buil di ng panel

ubst rat o | WPl TPk Oexadn e B Gy RLaR e A BRe s N aBAR LG LTRE YWt n an

acrylic1gl uea lahylipatedldcypustiesdouadrasting blildingl page| paretsdatdeewit thie presphiove

t he overall .sound transnls i.on effi t i ncreasj.n he wait sound
oductton 1 iRE R T situ TR erl dar o heputer RalRad e ko tnge
wai t ed soundmperedtoven thadenold Repusddyuemge Tael sevstis atven | Ies&ros aarj&)pbmnded

reduction | lEc TR OVEREde B SuHeRhoaoara TG A ane! <

have been heavy in construction, expen3|ve and difficult to manufacture. W

h d d b whi.ch al | t
ahove. | olBROR BT TiedeRu Rt Red oM RE R o8 7 AGariansh s <
is provided the |p$d§’9eﬁatrﬁénmolssduaitd31hﬂel o pertieaoe thec glop r(iesit @yaarhicr sdung’s
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and a danpi rephbocs! dausity perfortbance3 Ote hhanded Glooustid. pd)formdrzeds partibiey dust | 0 of

th dhesi to th f f, t bs t 8
A e ot by n R Bited 3508 fedichich Rk DRaTE b Mcfpaso rinifelds Yo’y
soft in 2oons§ouuaWaoels Mebejpckeodmm e ethotsaUTRIg idgurlsmshody BQWI@J‘edIu’SD@t

noi se is sur consi era

panets. " The deadpRtYesS ARSEIED K BELTle acfte SRR PEa P Biuces
t he wei ght gfanklke panel. FurthernDre, the use of less glue significantly
reduces costs and nakes production easier. Preferably the substrate |ayers
conprise sheets of gypsum (i.e. plasterboard), gypsumfibre or

cenment . Pr ef @nabh yaltdrgatsgbeinbatinedlie@ies sabetrator sesbtof 10, d:en&dm;alsermtemehal and

hi cknedbes MlPEPS A diva e B e B ascy ke BedloE hinep R i Wty

conprise | ay@osizwhi ch are | am nated together. One such substrate sheet is
di scl osed in European Patent Application EP1 688553 and provi des enhanced
acoustic insulation properties conpared with conventional gypsum

pl ast er boar ds. arﬂtl@érealmhaﬁuveaednbswb&hr athe $ubsantehabeds t 10, tknespriod woddo 25

o 50 v acvalisbiids SATHYE SR R A R Sy GedyiR BehiERn ng Tee 2L Lot

of at | &ast #OUz(h > 0.5). Alternatively, the adhesive has a dynam c
Young's nodulus (at 200C) of 0.1 to 0.5 MPa at 100 Hz and/or 0.5 MPa to 100
MPa at 1000 Hz and a |l oss factor of at |least 50% (h > 0.5). W have found
that the greatest danpi ng of sound waves caused by knocking or inpact noise
i s achi eved when the substrate |ayers are bonded together with a very thin
| ayer of adhesive (less than 250 g/ nR) having the | owest Young' s nodul us
and the highest [oss factor. Preferably the adhesive conprises an
acrylic-based adhesive, such as a tile or paper adhesive, preferably having
a loss factor of 100% (h = 1.0). Alternatively, the adhesive may conprise a
hot-nmelt adhesive. Preferably the ratio of the adhesive to the applied
surface area of the substrate is 100 - 150 g/nR2. Alternatively, the ratio
of the adhesive to the applied surface area of the substrate is 80 - 100
g/ m2 An enbodi nent of the present invention will now be described by way of
exanple only and with reference to the acconpanyi ng draw ngs, in which:



Figure 1 is a perspective view of a |am nated acoustic soundproofing
bui I di ng panel in accordance with the present invention; andFigure 2 is a
graph of wounty/m@mBizenuati on vs. frequency of test resultecoieomadof2som a)
known pl aster board, b) a first enbodi nrent of |am nated acoustic
soundproofing building panel in accordange with the present invention, and
c) a second enbodi nent of | am nated acouStic soundproofing buil ding panel
in accordance with the present |nvent|(1é{hl eferring to Figure 1 of the
drawi ngs, there is shown a | am nated i ¢ soundproofing building panel
for use as a wall board, floor panel or ceiling panel. The panel conprises
a first substr heet, 10 of rboard havin d of gypsum
Dl aster (oalci i rERaied el AL ek Aomenind codih HERTREHSTSIE " and
outer |ining sheafesodd suldsitratd Iqyap@bndedhed pranfirist etyeobyz@mpadr&es/eaawpm
substrate sheet 13 o last rboar havi n for of sum pl aster
whi ch iS%dl sposeooat%{ %8 ?E}%da]“ f]@@ﬂé«@% Qld,gﬁgmc?\‘ng Aver .
The first and sedastdr substaoa/tm shees s 4.9), Meaelﬁ the ratipdofi the faaibesitota te
registration by a | r 16 of acrylic es he Jayer 16 is forned by
appl yi ng a conti rﬂ?BE‘gdeflﬁe?&P a5t %f(r:tﬁee&’t?/s ragen ﬁégigﬁﬂer face of the second
substrate sheet 14 in quantity of 80 - 250 g/mZ preferably 100 - 150 g/mZ
The first substr sheet 10 is n lied gnto the adhesi 6,
wher eupon ¢he Sudbiranacdasapstc bGP 2. JalRe B ariep carre CAE: i
adhesi veohas cur eghistufat ||ezaserainbwheTsthtraeslaf/act@impﬁursds Yo ulnegit Sof ngpghelimsonv al ues
of the panel corrpéﬁisg h@ Herei n are neasured and cal cul ated by the
mechani cal i nped ?lod (MM, which is based on | SO 16940 standard,
wherein continuous subtle vibration is applied to the centre of a test
pi ece.. The value f d m c You modul for substrate she

o fpingled botiine” gegel

having a t hi ckRe<s R NG s ast A N Al E{gﬁ% %ﬁ’ Icijla i 5‘und
3GPa +/ - 1GPa Thehitoge ddiciksve reidad dadatic Ofouagsmedalks (8 ZIO%S)SOt dano S

(h=0. 05) I h th t hat, t he ani ¢, Young
todui us 51 pol yrei s ot B Eratabr B et ot Drar BhL HedR A B REP T et o
can be measured wgadt50%ONBA0.5) st em (Dynam cal Mechani cal Thernmo Anal ysis),
for exanple Metravi bVi scoanal yser Accordi ngly, the typi caI val ues for the
Young' s nodul ug o the 2 hesi yer 16 at 200C ar e Lowns .at ht tF]e

gi ven frequencr'e lafyerteg apous 'R/Bé{ Ingpaney §s pRIM9G B’ W bo%"ﬂ)ﬁh N EhiChy oo
MPa The mi ni num Itb«ssdiﬁmiwmam diyemiactoesd’s enddaysr (aflB09G) o O toi e at50%

(h>0.5) ., Accordingly, the c ine nod St val e for .t anel
10,7 250pa. andei aaiie BPAUPS fodB M S Mt Bnia B el of BlleBet
general |y betweers0884rex0.530% (0. 05 < h < 0. 3) and preferably is

approxi mately 20% (h=0.2), depending on the characteristics of the adhesive
used for the layer 16. The nobst surprising results, with a really thin

| ayer of danpi 6g Artdreinaigd ddoastic biikimg? pag| rﬁsZ()Ialmedrle a)tyt prieoedinghictaimy me

sof test Young nod s,,and, the highest |aoss cto erring to Figure 2 of
t he draw ngs, the"}L‘lrla‘uri'g1 sﬁfﬂgﬁﬂV%Cﬂﬁgbﬁ?S@{‘ %Wdﬁg’aa‘#{%?ﬂ?éh Fon vs. frequency of
test regglts obtained fromthe foll ow ng partl tions: A) conventional

pl ast er board unt ed _on studs se t ed nat.ed acoustic
Boundpr oof i ng Burt sngeisa e BRlHieaRmR 45 TAmeran e dRe i SRR
nmount ed on st uds wegrathataeitesiye d@nprisasch Huawetihdbebisé.r at e sheets 10, 13 of
conventional plasterboard; and C) a | am nated acousti c soundproofing

bui | di ng panel in accordance with the present invention nounted on studs
separ at ed by 43mnA daminbtadi augustiddbiifdirige psie eissclditheti3inadnyapreusding clsdrh) moar d

San be goon thorRE" el Bad R BR SubRITE I sRRsaTlseS Tkt sk Y

w t h conventi onalgypkaatoefibeatdfdroet gastebobirdom 100Hz, until there is a
significant drop in attenuation (sound transm ssion | oss) by approximately
10dB towards the critical frequency between approximately 1600 and 4000 Hz.
The critical fBequMmmaties ddoastior buildﬂtgcparad:l ashélaimeddhie avgvpeleeadindn cmﬂmsmund in

air equals the fl ral d|n n the partition. Sec

can be seen that T GbUREPELIE: SURPRRo i SBRGY pafbet B SPBF b

wi th a I38m nat ed weaibustdi ¢ soundpr oof i ng bU|Id|ng panel in accordance with
the present invention having substrate sheets 10,13 of conventi onal

pl asterboard are i nproved over the whol e frequency range. Mreover, it can
be seen that there is less of a drop in attenuation towards the critical
frequency between approximately 1600 and 4000 Hz. Thirdly, it can be seen
that the sound attenuation properties of a partition forned with a

| am nat ed acoustic soundproofing building panel in accordance with the

pr esent



i nvention having substrate sheets 10, 13 of acoustic wall board are yet
further inproved over the whol e frequency range and there is even |less of a
drop in avbenwatd2p towards the critical frequency betweem GRepromso4zat el y
1600 and 4000 Hz. The benefit of a | am nated acoustic soundproofing
bui | di ng panel in accordance wth the present invention is due to the
properties of the glue (ie its Dynam ¢ Young' s Mddulus and | oss factor) and
t he selection f the substrate.s ts 10 Ieadln t 0 enhanced, acoustic
performance. THe &/AREY 2ot ‘é' %’;‘egfrt?ﬁ ‘ea'F?dp rAYaPeGedtR cagnaly

i ncreased wei ght achigtoatneadt ede did ubstradaxyerRedmprivdstahshebneiiveasiadalbaaral ng of
sound waves caused by knocking or inpact noise. This is surprisingly

achi eved using considerably | ess adhesive than known | am nated acoustic
soundpr oofing boiA m&mugaueartﬁioastud nuummgabér&:n nat ¢lxithedniBaghynpratedihdelasupmt r at e

sheets 10,13 conpr ec nt and have val ue dynam c Young's
rodul s Het ween VTG BEPLORR s BB BHs S REPSPT B S0eE] DE BT ant
the substrate shegrteridivhlch aemminsg@dwogsihaal | boar ds and have val ues of
dynam ¢ Young's nodul us between 1 and 15GPa at 500Hz. CLAIM5S 1. A | am nated

acoustic building panel conprising a first substrate |l ayer, a second
substrate | ayent boonuiﬁndated ddoastid b@utdudgayateltaxs aaimrdhiasanyepleaydng cldive, panel

havi ng a dynam c n 0.1 to, 5. ~and a .danpi ng | oss factor
or5"9 Sobt RS iad e BRIt BRedlt A et SR A Raalinen: ve t o the

appl i ed1gurface area of the substrate is 80 - 250 g/nR2. 2. A lam nated
acoustic buil di ane n an r ecedi cl ai in which at
least one the. doms el e iR B Rsramedt n Bt g Hethe Mhoar d.
3. A |l am nat ed acgidi ihe sabsttalée sgeqe Bl ofadgenticaitiniekhdss. any precedi ng claim
in which the adhesive has a dynam c Young's nodulus (at 200C) of 0.1 to 50
MPa at 100 Hz and/or 0.5 MPa to 100 MPa at 1000 Hz and a | oss factor of at
| Ieast EO% ( hI >18. /A )amifated d(ﬁmst:]tﬁbtﬁgjir@paﬁdl ihae dstai'htedi |ﬁgar@'a|$©bediﬁg @Iaaic}nlmd [ ?
claim r claim t adhesi e as ¢ Young's nodul us (at
5000 0%, 5 to oo PaeRBYsE farRh e 6 HataSs B YoRo8 wea ot 1000 He and
a loss factor of at least 50% (h > 0.5). 5. A lam nated acoustic buil ding
panel as cl ai med. A nansinyteprsoastionguikiirdj pandl mSV\Iﬂélﬁ"hadthar@dhesedlﬁg emimr inses an

lic-b d adh t, d t b
oy precedi ng AT Fie o A EreDRRa B8 b bt iacs e bR e sarpte B T

adhesive. 7. A | aonatsedymtoustic buil ding panel as clained in any

pr ecedi g claim in which at | east one the substrate | ayers conprises a
sheet of""fibre_ reinfaorce um or. fibre reinfor | ast er board.

i nated acoudbrh SN EH AU HOO GRTBHER CPTh ) BhLELHRRE BIGi ™ n
whi ch at | east onghiththestalisbf baexdhayies & merﬁpbhaeejrmcetme@t ofothe Gab&trite is

wal | board. 9. A l%ﬂ}'@h acoustic building panel as clainmed in any
preceding claim 1h %W -at | east one the substrate |ayers conprises a
sheet of wood wal | board. 10. A | am nated acoustic building panel as cl ai ned
in any preceding claim in which at | east one the substrate | ayers
conprises a sheet having |ayers of material which are | am nated together.
11. A |l am nated acoustic building panel as clained in any preceding claim
in which the substrate sheets are forned of identical material. 12. A

| am nat ed acoustic building panel as clained in any preceding claim in
whi ch the substrate sheets are of identical thickness. 13. A |am nated
acoustic building panel as clainmed in any preceding claim in which each
substrate | ayer has a thickness of 6 to 25 nm 14. A |lam nated acoustic
bui Il ding panel as clained in any preceding claim in which the ratio of the
adhesive to the applied surface area of the substrate is 100 - 150 g/ nR.
15. A lam nated acoustic building panel as clainmed in any of clains 1 to
13, in which the ratio of the adhesive to the applied surface area of the
substrate is 80 - 100 g/ nR.



