10

15

20

25

30

HDAC | nhibitors This invention relates to conpounds
whi ch inhibit nenbers of the histone deacetyl ase

wo 20081035063 enzynes and to their use in the treBtTeBR00G003532

cell proliferative diseasest including cancers,

pol ygl ut am ne di seases, for exanple Huntingdon

di sease, neurogenerative di seases for exanple

Al zhei nmer di sease, autoi mmune di sease for exanpl e

rheunat oi d PRACESS FOR BROBBCINGAFOBYS TVRIENE! ON,

di abet es, haematol ogi cal dI sorders, [ nilanmatory

di se@bepresent diventiewielates tdiaqwacsss fatpnedusing apagityene ariparticular

he .infl a ory sequelia of infection. Background to
aﬁ‘}é‘ lm\a}%trﬁr‘%%ﬁ‘?q?#eukar yotic cells DNA is packaged with
hi st pi@simpaet pdysRrehé Qﬂ?ibzﬂly gy BXindRE RO 4 28bHeaBE ymer in the

pai rs of are wapped twi ce around an octaner of
polysivesnes! e mbbes polynesr innsiedy peesont dupipg the fapmatipn af ghe polystyrene,

L. I : [ nij. t i s T
= S B B e APl ot Ble BRORBlhe i Qg and
polyaerfisihg tied dtprené mansME. Plsipohynidrishtien asandit tdesirgiethetsprafting of
Transcriptional regulation is_key tg% di fferentiation,

thsrrotyshaene andruble PalyBIsT 987u8S- Thedates! erafidpgicgmparcd to
h%xh?%ﬁﬂg%ﬁ_eﬁ%‘bﬁ?ﬂslt@rﬂger%ﬁ%&e%tm&gnt LeisGIANEES! é?lhanceidsby use of a

In structur ence of transcription)
gragith gatagad ydd pr ootvabent nodi fications to hi stones, nobst
notaply of .Lhe N-termn tails. Coval ent .
ot Pebngintid s SEkapbmeRse i SR B Todeics g lysiyene form in
a RBRSTI0AS Phat bOthedibber BbBHiek kdlatibMs dpzﬂym&esaﬁbﬂ orftihdbd) the
of amino acids are enzymatically nmediated (A review of
pelyetyrene ahasetbepgyaes mergtdophruays, dviesugle leading to peprtinughe

. A Lati i .
P AOSRET, LARE o RO s B g UG e change o
céatinnsterubberyal yih &, phi&Xé, coditlious $61ysfyrenedhade. is WbdvT es a “phase
.Sci enge, 1996, 272, 371-372; and P. A _\ade et_al,.
IONEEIRIC, BiTBRR kAT feserigiayot (o phassinvEion gin teeprehia U3
4A3bepe acetylation and transcription). Acetylation of
histones is associated with areas of chromatin that
are Conmeloofitih palymktisatian pracess, phrticelady duthe tephase inyarion,

1 ow acetyl.ation.l evels.are, typicably, . . .
i PREET S Pty e TR Tpmp R BRY i sty oty the
plupeities o5 theshigPimigact pRghtir¥né fdmedzyne cl asses of
opposi ng activities; histone acety]transferases

. _((HATs)
and Hhut dietdéad b Jesades ymuppess for theproduetiang sdugh wpnast
pblé/stélfeng & WYc%]qhé Bifial 'r@a?ﬂ@ﬁ ARk LA i€ r&ERaGE %'p?@in%:rs Cctor to a
resalts 1n silencing of tunobur suppressor genes (For a
poievbewwahe pdiat gotlgcl plase invesssondfeghiSAC®ceur (phase inversion start

KT N N R AT AR -
oBAYE The ?Poéé?ss&fr W9ad7h 215 Beodubdssd RbHEBodI Ui %‘-’nhﬁiﬁﬁcttﬂlystyrene with

I nduce transcriptional reactivation of certain genes
higbgeprodugbility ofmolymeér partidlosizef cancer cel |

o e A S TR W
ph Fies %m?bred EXRRROmOWA] Polykiy@Rst %ch@bl{}@%srer%@ Q#n bdgroduced by

95-1713). Such fi ndi né;s suggest that HDAC inhibitors
s¢ravately ipegnapeg firs apdsesand aplyptyrenge withalafferenfrpodymer particles sizes

o el R B S e e i Bl s

54019981 Mowekr Rucka pfatessreguirednat leastosr (hightgsontrd0&d), parallel phase
13, 1-13).In addition, others have proposed that

inMsESIQTEISACPIDAT Whigh thE reppedtive PhRssiBvessieny peeur-dhsych a process is
inmplicated in the foll ow ng di seases and di sorders;

pol ygl ut am ne di sease, for exanple Huntingdon disease
(R E. Hughes, Curr Biol, 2002, 12, R141-R143; A
McCanpbell et al, Proc. Soc. Natl. Acad. ScL, 2001,

98, 15179-15184; E. Hockly et al, Proc. Soc. Natl.

Acad. ScL, 2003, 100, 2041-2046), other

o o o o T Y o o Al L. -
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radi cal containing one or nore heteroatons sel ected
fromS, N and O and includes radicals having two such

WORewem3o53 ¢ ri ngs, or one such nonocyclic ri ngP@ENGBRIVE/003532

nmonocyclic aryl ring, whicheare directly linked by a

coval ent bond. Illustrative of such radicals are

thi enyl, benzthienyl, furyl, benzfuryl, pyrrolyl,

i m dazol yl, benzim dazolyl, thiazolyl, benzthiazolyl,

corabihbd aith |t1yé teaddRiZ 6 B0 | 797 Q|1§) thre®¥¥ é%@ﬂdlhr, refotéE Mold be required
benzoxazol yl , isoxazolyl, benZ|soxazok¥
(g OF BV QKB IPYE-1NVEFsiQl émgﬂnsima@ﬁzwhqt@z@lsw long ) pagaligl @nd two

v .
SSRFEM B G ALY bYWy v
h er eAn itnpsoved @tt&bssf ﬁoﬁﬂroﬁ&clﬂg a h@lﬂmy@qkj’styrene has now been found,
het erocyclic' C es eroaryl". as defined above,
%mwh hlg%scqvgﬁllﬁ Wﬁ{ep@dﬁﬁgﬁ ‘:ﬂgm?fél atgggmpactéwieaﬁ%enes can be
fdiried Qfink %'smg Chre anﬁoﬂé&ﬂﬂ h&i 4 ?iﬂ%l%%ha&oi%é}%h '?&c&ﬂe
or nore roatons selected from O, and
gr oupbus; dregiretentigvetition providesyecprocess Gor-produring a:bunaldllab}agh impact
one or nore such heteroatons which is

ai n
p@%é}ﬁe@ﬁ’t‘f' ol PrOgess PBIPESSY her such radical or to a

MO OfYGHh&EnE AHid @ p¥eLInivErsioAGeactdr-a s&%&h’éﬁfo%m&e a@fbbed GBlymer and a
radi cal s are pyrrolyl, furanyl, i enyl, piperidinyl,

i mi deEa8ing proweier.cingipolymeesisingdhe btyreng imagnemer fo form a polystyrene,
thia [ rr I

oy | ?nelugﬁ&%ensﬁagf;() h%ﬁlgl}?erfoﬁ}élédp%rz{;%nﬁexl@}/onl oﬁg)g%%?{ 70 and 100% of
benztherpangd inveryioarakt, poiirt @f dratytne/ Pl pgtiteh e/adhbley bolymer mixture
nmet hyl en&di oxyphenyl , ethyl enedi oxyphenyl, mal ei m do

and éﬁ%@ ni m do groups. Unl ess otherw se specified in

the GRS the fomMAl sERehd/p GG HERe/nibBE: SATMEr SilStitd HFoﬁ%e a first
as "appl i ed to any noiety herein neans Substituted wt

up t sirdapusonupTspE 703ﬂ0§5§/ub$ wicight of the ferardd oixtwib anda second stream

i ndependent | be o ex | e Cr Co) al kyl
(Cl- %?%&5‘ %H(?Bf‘e ‘?&Jle @(E’iﬁ%( 6) al kgll ¥rer capt o,
EY) Cﬁdﬁbﬂﬁéﬁq% theGirsd deehm iHitor a@fﬁé@inkyﬂsiohlr@actm&n fhxélhed styrene

(including fluoro, brono and chloro), trifluoromethyl,

tri f PUSPSHEALINBADErAiTmed to pause phase dnvergion tiedirst stsempy,

- SRt e i My o of B W SR o rom

- OCOMED £2) at 6 €ddriRitéof 5 tamONRIn/ARBatic iNHIGERiAer toNAGECRefond phase

RO PR NBACTREFP B YRROC RS AREOA Qo betion of

- NRAGRHE: wherein RA and R8 are i ndependently a
(C1- Cg)al kyl, (C3-C6) cycloalkyl , phenyl or
nono&“b@plrocesh@tf drecrresent inaoitiog reswis 18 2 highgmpaetmwlyssyremawith a

bwoqaﬁglstﬁfh ﬁ% xgﬁgszer?pgt & %fgﬁﬁﬂs@nﬁﬁ I gl%Fﬁ)er P efs Qe Wifl! harrow

p@h@l%rsizféldiﬁsﬁhbutwnw ﬁ)ﬁn@& Hunﬁ%th%%ﬁ@iﬁdér@@ﬁ of Stey 3), héWing a
optional substituent” e one of the foregoing

P%b@tslzled%ﬁﬁtt agr by pycropy tng@ailym.f eppioximaelytlet micrang #vsEags. This
s%‘l?@#ﬂlklg%g%laggﬁ%géy}aﬁ%ﬁ&&% &?t?ltg\lllmﬁﬁl Qre%‘blaﬁr?e%edér@s’e Wthe first
stfﬁhﬁbvhtﬁh hega asmpesitidtylread Leiose al thy bhmeﬁmv’ﬂléiedtahlpxbin{ This
(CrQ Jdi al kyl am no- éﬂ) CeJdal kyl , hydroxz(C 1- C6) %/
SEFHGIRRIISF®  Righ ratigo ph¢r|yd§b9se¢p ek ymtia resent due o the

p{égr%g ?gﬁ'{fﬁféﬂmggfo?@(ﬁg’ié%ﬁgéy? %Jf %{gsr {)e)l(%’{lr}/]eg/ l‘tl %1 viscosity, which

allevisbtha lpkysde igvegsion OFREEIIH20 bamhmdlapfabatyvie[}aow mixing time. The

cqgi;tg{quqll gtﬁg (.géﬁpl%ﬁplud% @rel@s\jeéy QW sh%aréate The reaction time is
- CH2S2NHMe, (d- CaJddi al kyl am nosul phonyl - (Cr C6) al kyl
e.g. -CH2SO2Nwe2, (Cr Co6)al kanoyl, (Cr
C6) al kyl sul phonyl, am nosul phonyl (-SO2NH2) , (C1-
Co6) al kyl am nosul phonyl e.g. - SO2NHWe, (Cr
C6) di al kyl am nosul phonyl e.g. - SO2NMe2, optionally
subst i t ut ed phenyl am nosul phonyl ~car boxam do (- CONH
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Currently preferred is where RO is cycl opentyl.

Macr ophages are known to play a key role in
w0 ndoBasaess ory di sorders through the rel ease of PCT/GB2007/003532

cytokines in particular TNBRa and IL-1 (van Roon et

al., Arthritis and Rheumatism, 2003, 1229- 1238). In

rheumatoid arthritis they are nmajor contributors to

t he mai ntenance of joint inflammtion and joint
suigBlyliffitdduch Mat copRagato Bt @rend §Qinitedduy el drd thambbout 20%

growt h and, devel opnent (Nal dini and Carraro, Curr Drug
abpye dia rhapqmversiansndeoff, 2005, 3-8 ) . Hence agents

t hat s [ ARG [ f ' :

and. Fopa Ve il 88D CREL ARDRE BaREbindliRrh ERALEAT) in step
(4 ahe atixiap s parformpduneretitsebsew sheargete] which peatesiadarge Iphrticle
m@yﬁes woul d be expected to lead to re

i

uced S
e larges priclerize may R yasted depsnding by e e apigation, but
wil t);gﬁ:'éﬂft)é ?Qlehé? biRickds Stol SxAnhit t B ng@XRb A nibfdas JFor example,
I n“particular macrophages and other cells derived from
far heghrgledsdmginoapact proticiepplécasioshthadargenmctydtiessshould be in the range
st eocl asts and ndegitic cells,. This.is based on th
2 SR SRR o B TP ESGR prodihpicatind ardranaddes e pRerrd.
typfealll B¥&9 nhierdnbe i nhi bi t or deternines whether it is
ydrol ysed by all three human carboxyl est erases or
j ust Gpgerplbrnegligibledutikss sHToHeanORAMES CORYATSIPR occurs in step (4), the

i : Cftarant i :

SREE BB B (e ) bR Tne FRERMUL b S

ccﬂﬁ%ds\'/tﬁfﬁ Hak 1@ dnle& cesy ©ff pellyﬁuymr?ytcbmphﬂed g@gfeiphbm inversiomehd-point
and cancerous, contain the human car boxyl est eras : .

OReeh 1 AgerEaihe st5eRd sleram hgpRga Bymp o doe t‘@t‘eﬁeﬁ%}nverswn

sthi? B@?ﬁlt nd bein¥Bxed Wh B hiucR 88 PerQtrelfiSyIES RIsBS@nPRkitfon beyond the
RICHR 2)NH"1s not directly Iinked to a carbonyl

pliasCinv@ysign eridepoimtd.rThe sesondgthase in@¢rsion, being(pecfp@edin a static in-line

o R R o B AR B o

uSifig bl Betond phase invesiophager.r el ated cells. The am no acid
side chain R2 Subject to the requirenent that the

est efhejregetiprral P () ifredrgdaysrEonieacti@n-acel | ul ar

car begx: ' ' . '

o RS PR SR el B e nown
tieqlessoh iskitled e arid for ekxaplplae desefibedrimidS a¢3460,998 de

chaipns .include: Cl1-C6 al kyl, phenyl, 2, - 3-.  or .
& ny Bressitigpe monomes aditivabedet b piER Y suSene apd ring:
sitlfstitted/dtyraNdsTBhE Yk renl gBMmZMEﬁng lsbyre?re,coﬁolzrr@ﬁzation with at
4- hydr oxybenzyl , 2,- 3-, or 4-benzyl oxybenzyl, 2,- 3-,
least one comomamel ¢osgbizomyinylamuhatie mopbwersather tiggeitkpng, for

SR ot U SRALES 1k AR AU R e Rl TR sorn
a}(ﬂ%%k%gsﬂ}[ﬂrgﬂnaﬁ‘lf{ﬁng\_here Alk is a (CrCral kyl or

alken%I group optionally interrupted by one or
nor e Preferredomubbeg-pokiners argmatuxglrubber, fyrisnpbufadicae ubker,i s

el SPE Sl b Plonth. 1 a(eRo{ b R Bher T pgoifplenc:

cycl palfisealdrafing pPomateRend Yhoseh Riipartictad frér pegdxidest he
phenyl ring by a group of fornmula -OCH 2COR8 where RS

hydropgrexigrs; Iperoxiarbonates] pevertalf IEKgsterp pchgAo(aoppounds. Peroxides,

o PP S rmos

pfferdgd. d halide, ester or ami de derivative thereof,

sai d residue being Iinked via an am de_bond, said | )

ami nOthesicampenents way alse g presenh forexample, a sglven or reaction diluent
al ani ne, valine, |eucine, isoleucine, phenylalanine,
tyrosi ne, tryptophan, serine, threonine, cysteine,

nmet hi oni ne, asparagi ne, glutam ne, |ysine, histidine,
arginine, glutamc acid, and aspartic acid; a

het er ocyclic(CrC 6)al kyl group, either being

unsubstituted or nmono- or di-substituted in the

. o ~ P~
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tragacanth, or polyvinyl-pyrrolidone; fillers for
exanpl e | actose, sugar, naize-starch, cal cium
w@hbespsmte, sorbitol or glycine; tabletting | ubeT/GBRG07/003532
for exanpl e magnesi um stearsate, talc, polyethylene
glycol or silica; disintegrants for exanple potato
starch, or acceptable wetting agents such as sodi um
| auryl sul phate. The tablets may be coated according
nia@ bmptéseldetypﬁially Klﬁtﬁ;\eﬂ filom Bezemd andhidkyTBeReridsqar alkylated derivatives

gractlce O al qui d preparations may be in the form
penzensy léﬁaﬁ’ﬁp@r Cléﬂ;f&’é&%l fuege,) e;vhséb%émrs oghexylene, metaxylene

. S I
PBRLILA AR s S R g B S ARG sion oy
aMaimiuderonebh&mr&addht&kds ehvehifmne dhehatappusesuchas mercaptans or the

@HQUId tions contai.n ¢conyentional additives
ﬁWﬁ@eég§%P§63@8 fl ag ‘sorbito
SYr Uphe Hi‘:étlhyérsﬁﬁ lréa‘é{o(i’sr@preﬂilréﬂif§ Badiibd B8kEH fd? example a back

hydr ogenat ed edi bl e fats Tying agents, for
mexesinpdrrdaetor o imore pmf&rablam comtioodwsiy mrrﬁdrtaldcmctal; (CSTR).

non- s vehicl es |ch i.nclud bl e .
for” SRIRANG mehisier 5P PALTRY retteert et e BifReGsftiongh e () is
withireths rig€ 8535 19b¥-0qbY Reighy. opy! ene gl ycol , or et hyl

al cohol ; preservatives, for exanple nethé

phy di Bs {ermssasae én e Psermpicesioroieactoris dynigal efglrlryelgw (relatlve to step

t

B R e e N i e T
altipuighta lawct emperahot raluces thoraé bereactidarteamueh. Dhaprefenied

fornulatlons be used for the drug are :
(EBAE DD f St inge s trepreadioa 0 rRge &rgteraplyyin the range
8¢ ¥AMce. as described in standard textbooks of

phar maceutics such as the British Pharmacopoei a. For

t opi €h¢ cenypisiapatfi stmewoirmavam H)% ofithegphagy inugrsioe start point

al e eroso very for le, b .

P P A a0, slbEn Gl G FIBER vy acaty he
plidse pivefsesrodvhny- pblYIt POTERPOMARN dIchbirPOsitiBh 6f Apr@amatedy 5:1¢olystyrene

propel l ant-free adm nistrati on of n1cron|zed powder s,
tor ybOIPRRPIE, i nhal ation capsul es or other "dry powder"

deh

or opo {te\é)nf_ig ﬁieeﬁ.@t p ?g@%&p}r@%\z& Clgg gétg? ftlﬂ:rcoﬁaﬁfgﬁé fir step (3) use a
red@rvebadiigh sheaurate bet the mivmgintsis anitady lievitell sudhi thatssonversion of

stabiliz servatives, flavorin and fillers

s3ishg s bt S ine CaneBov 203 b et e phaRE it riepoint.
Pr esgné phdde siveRsidneateris{ppéBlabBid BRR-mixed rdabRr,HoF BQSie a back
of inhalation, a Iar%e nunber of apparata are

maxed IpeibTeactar ot moie pie q@blm,smosm@ﬂowm $tircedh tpk reRetbB(GS BRY.
f 22 h?ﬁe 85 P Wf}a%r% (iin ﬁl é)hggegll&%rgltogr ? orlili g@r%raatzillp Ve %”!Jé‘{hﬁl mC{He pre-

iradgidn Iem@;canuhetypﬁeupﬁn ﬂﬁamg@rlss)o(ts P3g¥r s, expanders)
and pear-shaped cont ai ners Nebul_at o

Vol uihe hear fae lsmcaém?&ﬁaﬁpé d@f\‘?feé@&y She ﬂﬁg ﬁ)ga ad sheyld pe higher
ttﬁiﬂﬁl?é’sh(e@‘{%&rlﬁ“ s(eﬁlle,)nt Stfegp)met ered aerosols, in

particu e case powder inhal ers, a nunber of

t echThe ednvessiaitis preferably instaisednd & 1643t QO%IbSkdﬂﬂJleephé{e)mversion
Rotadlﬁk(r) Tur bohal er %bfr the inhalers for exanple
englsPQjRk &7 ey arIplerin e 9P &e: (eh abysH I e sqNVETIqEHypIcally

o r . .

cqiEesponds ¥ 3R 2onGioh 715 BuGR (ARNEKR on slFerk il olfter ratio in
istiad fedde a.athsnitssn arconposiziqn 6 atslease Bl Icpadystyidnk tol rublser potymer.

i nstance buffers such as sodi um net abi sul phite or

di sodi um edeat e; preservatives including bactericida

and fungi ci dal agents such as phenyl nercuric acetate

or nitrate, benzal koni um chl oride or chl orhexi di ne,

and thi ckening agents such as hypronell ose nay al so be

i ncluded. The active ingredient may al so be

adm ni stered parenterally in a sterile medi um

Dependlng on the vehlcle and concentratlon used t he
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Bor ane- THF conmplex (1Min THF - 84m _, 0.084nol) was
added dropwise to a slurry of stage 1 product ( 11.6q,

WG 208083053 n THF (100nL), under a nitrogen at noBEIEB20107/003532

The reaction was stirred ats RT for 1.5h then quenched

with 2N HClaq (20nL). The THF was renoved in vacuo,

the residue basified to pH ~ 9 wth K2CO3 t hen

extracted with EtOQAc (3 x 30QrL). The organi c phases

wer eTe@rdauiredcordeisash if Mgff@ﬂ achievedONEAMd Aicactidntime less than 2
vacuo to afford the crude product as a brown oil.

IS f%&ﬁﬁ@ﬁlebyﬂt?d]a%ﬁp émgﬁﬂfl%fi aphy gave the desired

r od
e S 5005500yt M g
pl(oizfded a sipaiffcafty 3implifiéd pf&bhs&bmpﬁreﬂ&o LRty secdnBEcopBehtional”
..Internediate F: Ethy .
p@sF HIVERHIRI 1535t A 9411}1591?4, &W@Swvswswﬁdﬁ ofqatigliedy’ by the
1

B e L e
néed00NbE apipliodlis btep (4)8thé Ferfipertures)f step. @5 b@mg-lddtennmed by the

te‘g]n:p%i\']a%;r%%p&t;é %eisp%élklf’(:éﬁki(f s:tgeagll_s%’)téej en'gaserf%%?ﬁ_}%{caﬂ}; 1?’es£ %an 120°C,

folefardple)in the rdfed Bld td.12d%7 T%iel&és,ldén@é ani¥afis@p €4)Gs tyyeéaiylless than
(2E) - 3-r6- (Hvdr oxyrnet hyl ) pyridin-3-yllacrylic acidThe

2 mipytes, dorgromple indke pneplSdd 2uninutes. f ol | owi ng

LR R4 S A B

pﬁ'tlaéﬁg@ll 4till b¢ f the iral &f a@tﬁbﬁ@ﬁol&styﬁlﬁé@ﬂﬁ&t pelymef mixture. It is
(6-met hyl pyri di n- 3- yI)rrethan(JZ %a suspenSI on of
beliaved thet dcwatinusizanr ddempnedbythe joverseR jiepsangipeg-inversion

tré?"tglgm WilBlot si gﬁﬁf\\:aﬁ\@ys ifReRd tHés% S%E‘ Nt e FONEFcRVARIONI treatment

one hour sol ution of methyl 6-nethylnicotinate
stef® n&ngimgtﬁmulmosttyrenﬂ cEVRRIGODItAllY toatkeast 3P4 wwemam in total)

RPN PR ORI REA RN N

4979p00 a6d BEH,24009930PrefiriMg, ﬁlf‘tﬁeﬂ'ﬂt%:'enér EhveisidnUE per@dned in a set
t hen war med USsi ng a water-ice bat and further

oﬁ’@@hkpﬁﬁé@aﬂmqnl’ﬁtaﬁ&ﬁ in\piich 3{116 d@‘ﬂ'_ypplrpﬁés lestiba e shearapte from step
ege??ﬁ)?feggthaﬁ@% E\tnl n ?ﬂfk@gthgﬁquLFrefegm%a%ét ure

Vi gorous e organic layer

dagﬂﬂtﬂisaiﬁﬁﬁin lpetfonﬂ'dnlen ea>st-,r @ftit lcast tpootads irewhi@b ineematgdatating and
tw ce (5001 Et OAC i ned. organi c ex racts

NS PO G SOAPLAYAY SRTIRBmAPEeladed Bl fsd pRRArStus is described

lrpﬁ@gm/@(ggyct (13. Gg 85% . 1H NWVR (300MHz, CDCI 3)
: 9 ( 1H s), 7.62 (1H, dd, J=2.1, 8.1 Hz), 7.14

( 1 H Oaie furtier 8éivantags of Sle(pzeasenemvemlms {lgHit negdy, beresipemed in an
t | deh
apneEts S Qb i Gren Giraly Vs lsE PP pE BRI gREFRRERE such as that

ddséBb&MalS 417717 DEY) il 08N rd1athdy RGN GEAGAIVRS thabiel B add means
(10Qg) in 10g ortions over a period of 30 m nutes.

toTIepaFOA mréomé‘gtwa&#’/ﬁé& theprRin gtedstresm agd p statig gn-line mixer to mix

oF R Ok R bl o g8l

resydues “were was
Cofredponéih g DCM ebhrati’d sisvdfos oo esst bﬁﬂﬁ@rés@nt}dh@énﬂloh feen be readily
desired product. 1H NWVR (300MHz, CDCI3) d; .10.00 (1H,
swifched t@ grO(d]gpp m@nomgda_iL pgl,g{ft)yreng sggp](ym noy aphtggga gecond stream in

Y%P iigg c%ge 1“5% tthg ;/)re] JiSerkdddtreattr 1§ Qubisdfhentt phaleBffertéd in the

p(la%E)n\&rs(l@‘t fmttbytomrbdwhemﬁex)dn)mlat pbigttgreno andesolibed mriUSf
st a%e 2 product (14.60 g, 120mmol) in water (6001)
Yidd-248ded K2CcoB (55g, 398nmmol). The m xture was cool ed
(ice bath) and trinethyl phosphonoacet at e

(25m, 154mmol ) was added dropw se over a period of 10
m nutes. The m xture was stirred for 5 m nutes and
then warned to RT and stirred for a further hour. The
product was collected by filtration and washed with
wat er (25()11_) then dri ed under vacuumto y| eI d the

A= =~ -_—~ns o o, s —~
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Control of the polynerisation process, particularly
during the phase inversion, influences the size of

w@odognsosparticles formed which will significartT/gB2007/003532

i nfl uence the properties ofethe high inpact

pol ystyrene formed. Thus, US 4,777,210 describes a
process for the production of a high inpact

pol ystyrene in which the initial reaction mxture is
aeaMsed in a pre-inversion reactor to a point bel ow
the point at which phase inversion begins to occur
(phase inversion start point), and subsequently passed

1§ Py eATEERE o GREh e ShiBE TR VMG, LAEH BRRES comprises:
a nohpnodaitrodughg im apte mbl)sﬁinyrem al\stylhnéln@homer a rubber

reprodu0|b|llty f pol yner partlcle Si g is al so
knowPCYRISE a1 HErgHIngrgROteHFRe POPEREFisingt ﬁggrquﬁquxgg@r to form a

ol y B! I fdtsim g3l  between 70
ooy S REERAIS fhmERIES Bk e BARTRI Beomyer o botveen
sepaned EOQ% pf ﬂllﬂ@hawgnversien sartposBob e S}Dﬂblyt}ipglygmge/rubber

with %}ffere e&o QE particles sizes therein, and

subs BYHEIE I ﬂéﬁ ai d pol ystyrenes, as descri bed,

for ex an'pE}ﬂ1tt1ﬁ@thb’%)r'i_he@%@yr@r%?pol?@%ﬁ@hbb@ﬂﬁ&yﬁe%@&@&% produce
requires at | east tmoéé ghl control l ed) paralle

phase firsiwieam eompiasieg 80 & 9370 Wbivesghit ioé thedopaed mixdurstaad @ second
i nve c h onblned with

the FaRhforlEe e haBhE AP R T REEC Fou

reacBprs mmﬂdmbg tHedftst steam(intoe s@boﬁdh@aét@xf wherein further styrene
pre-inversion, dependi ng%on mhather al.so d ﬁye i n

par aPPI¥MeRsAtion iHPe Fﬁusﬁﬁ hass Inyppaen the firstestiesgy s

for hhe SERARELR ﬂ?l'aé’éﬁvér'ﬂéﬁeﬁéi afeam%ﬁ rstebf(a [Fuith B secdd stream
i npr oved proceéss for producl ng a

pol y&oyr stepe(Zhatsa shwr rtaeaecrf iimjirﬁ)ds mra svamcomhhs ghkgr to cause a second

gg P;éﬁ%ﬁ% glﬂvggs?%gép ‘? ﬁﬂgglb g(a f,t#&gg w1ﬁ§p aablmodal distribution

pr e- biM®b&l paRidi@act or and a S|ngle phase i nversion
reactor. Thus, the present invention provides a

2pr ocdhbe pfogpssmf @@u@,lﬁghea’elg,rnmlpamcgﬁ hpyﬁjg@tpamcle size less than 1.5
P°|yﬁﬁ&%ﬁ@ﬁeﬂﬁ%&ﬁhn?&pggﬁs conprises: 1) introducing
into a pre-irnversion Ctor a styrene nonomer, a

3r ubb&he pmlcymccc&diﬂlgao gla@h tli orglapmnwherein rablskr partlcles having a
pol yner.i ) noner tqQ forma
Dol Y B i derapin § et BERo R et g pe e e to a

4C0NVELe b%eé%fac&ﬁﬁiﬁ%%‘ aﬂ@o@@f thOBM8ding BRIROFBErein in step (3) the
I nversion start point of
st yr eore/epadnyafisyyremesis musd dranp?@f’/y avethephase infvgrsinpdendapoint.
splitting the fornmed styrene/ pol ystyrene/ rubber
pol ynmer m xture to produce a first stream conprising
70 to 95% by wei ght of the formed m xture and a second
stream conprising the balance of the formed m xture,

3) introducing the first streaminto a phase inversion
reactor wherein further styrene polynerisation is
performed to cause phase inversion the first stream

4) m xing the phase inverted first streamfrom step
(3) with the second streamfromstep (2) at a shear
rate of 5to 30 s 1in a static in-line mxer to cause
a second phase inversion and produce a high inpact

pol ystyrene with a binodal distribution of rubber
particles. The process of the present invention
results in a high inpact polystyrene with a binoda

di stribution of rubber particles. Relatively smnal
rubber particles with a narrow particle size

di stribution are forned during the phase inversion of
step (3), having a particle size less than 1.5

m crons, typically of approxinmately 0.5 microns
average. This small particle size and narrow particle
S|ze dlstrlbutlon are obtalned by use of t he flrst

o " ey o




