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Qui nol i ne derivatives, pharnmaceutical conpositions
conprising them and their use in treating centra
Woersawss3syst em and peri pheral di seases FlI ELD BET/S6#007/000067
I NVENTI ON This invention rellates to quinoline
derivatives, pharmaceutical conpositions conprising
them and the use of such conpounds in the treatnent
of central nerJVilesopyotaus qmlymer godloitsdi seases or
di sorders. This invent on aJs Iates to the use of
such compounds in conblﬁﬁhPGﬁ one or nore other
C"ﬁaéﬂ‘ﬂ&ﬁ&ﬁ ikRnfRok @aafeaw rﬁela@pc%ﬁselsa?m&f nfid8ptiBes, ENRocesses
agents. The conpounds of thi's invention are also
for mekng) theys apd ieses thereofhe | ocal i zati on of cell surface
receptors. BACK .gﬁngQE1%§Wﬁbg+ﬁghTachykln|n
receptors are the targets o famly of structurally
r el Intthel ppst gt wgearst thate hasdhesnle tsanbsidancmcfRagsSh) research activities

on 8{&%@%&}'@@5& sg?c@iyy Qﬂlﬁﬁllﬂ(grléggol?g%? r#lﬁleW% there is also a lot of
integasn irh Baemgehdons bianeemilyas. Htﬁxrmmsupy@feamrg%htalﬁmbre much
ti ssues, where they exert a variety

peri phe
leS%.%lF?faﬁifeQ thap ¢ h¢ierogercous prganpmetallis rﬁaF?Y)‘Sé%eB%fﬁYsbﬁ?aélse the

orgRWAIRI 6 mBFSseAFITRE toNaY Eﬁ%&hﬁhl%nvﬂroﬂrh&ﬁ'o)f the solid support.
neuroklnln 2 (NK-2) and neurokinin-3 (NK-3) receptors.

NK- Altiagygh ma@gq@dég@bhganés andhstrdmeition megalfogwlexes have been

s

trangformationsy nmosp rchisrslesjmthmlshaemlﬂl pitldecede (rook [naﬂural chiral building

blogi R R0k PPk Bbf of riakiif it irs: SEatich DBy Je B Spensive
chnax@atzﬂggt@ane maﬁbﬁflﬂilleﬁg@ﬂ@:\@}tin@ Hohfﬁaga%‘éuta ﬁﬁyrﬂﬁémiﬂ@fa}’ysts from
al. s atl on gI SsSnDo

pai n si
benago@f%aoaeétmwe vagawm frdus ﬂmoa?ﬁssﬁn Homvevpgriiie p@iem may be solved

by id3hlammat lﬁfrﬂ%geﬁ%@n esal fys1!s ngy q{étéw%é?lfeoﬁky RAEGRE Brough catalyst
effects Vi a [ation o peri pheral vascul ature;

imnaehilizatiomonaniingelwie srlubmppﬁlés &iod cxatopled anpyreplidhies-based catalytic
o et I

sy ECHE el Bl B AE wBE SNBLB, Bop S0 SHEARERI ugber of

asymeteaforransfoahaams, ng@est dexglapinger Ehl)@l]lj?l effiotent iHeyerogenized
f?r.NK-S Ii%%_%s for. the tr ageg of a variety of

pyriplidine paganopstaly sty rovpingid deyificgp shallsies, schi zophreni a
arghlRNes iahy porSthﬁh@eSaﬂe Ro@idiRy Bseldad lcﬁtalj@t/ﬁlpp&@é/\ﬂ?\ pfd®lem with
presence of NK-3 in a variety of re%lons rel evant

heterpgangeusecHilyys &ﬁéﬁswgétl% gt TR (& BOWARSKIR. o Teagents)
frodi %‘@H 19& ?h&éé tB8hd 9&%%%9 Bn M SRR 3% ﬁgﬁ&&‘%ﬁ thf? limiting
he ypot hal anus and zona incerta, ain
prO@tag ée&then@a@thnh desoporous silidal hasysuperiomghgical gvamﬁs'uffso it has a
rob&é?eﬁérk‘}{s rr’ﬁl?é?utn%exﬁﬁll& %ﬁgﬂ s&‘?&‘és B4 %E%?:Qm eV Eée%&?e‘i'lufa? Mfoam has
eac 0] e acnyki n recep ors owev
1ntem1»nn¢tﬂe¢zi ulthalaii¢- reeQpptod? mn) tgofirtites reiuté die diffasoa limitation

proffy cisr i BOCUIE APy SRSPORPE CRELa" CBHpBindabFRel paricle

morpRolgAMREEREhtRe dicseRarRhmmaetisl. inNRkaDBed ftiodke fovkeodtinuous
receptor |igands are _therefore desir

bl e, for use a
flow heneaprecesses. Alpavever. dHipaaRPPest &a\feosqr%@%ﬁl@gét%o‘ewﬂat tend to
1ntepal09 Et?cgigf}a{vnﬁ 95@%9 %Hﬁl?f%x@i s ?t:afazfs?soﬁ QfueH S 8dr i decrease

D scl osed are partlcular
in cdtalwt e¢téaﬁyem1§/<@fsel§9ilw@r piier isonelulizadionyint ilieg suppprty, gngrwould

el 558, B ¥ TG SOURANGS IHSAPRS e s

prollewmey g rase hitlbrtoometi dhaewerized by dvablgddfuned, ndtralairge pads. tlRiffusion
depression, anxiety, schizophrenia, cognitive
di sorders, psychoses, obesity, inflammuatory di seases
dincluding irritable bowel syndrone and inflammatory
bowel disorder, enesis, pre-eclanpsia, chronic
obstructive pul nonary di sease, disorders associ ated
mnth exceSS|ve gonadotrophlns and/or androgens

o o . e
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Rl is selected from G _4al kyl - or C3_7cycloal kyl-; R2
at each occurrence is independently selected fromH or
whadosges138 n at each occurrence i s i ndependent | BCT/SG2007/000067

selected from1, 2 or 3; R3RQis selected fromH,

G -4al kyl -, C - cycloal kyl- and G -4al kyl OC(O) -;

and. when RL or R3 is an al kyl or cycl oal kyl noiety,
lunﬂé&‘lbxﬁj AR }tﬁHfrﬁé“r ?«Kfﬁhh‘é‘%@ Sih 55“3%%\%5’&'@%’ %esTpnezthe HevéloBhent of

substituents i ndependentl X sel ected at each

1arg@pm@mm éowwnhhngmolymm and gigsopstieusioleneisShal ogen.

Al so disclosed are osi tions and

formul ati ons cont aldrﬁ]ng{?ﬁgk%gﬁngéoﬁﬁggp nmet hods of

uBii isgan hebfect oft the apresting éaw@tioant substintialin veicomer or at least

o) or in co '} ot her

ameﬁ afﬁ’glﬂrlnlﬂéFPgH'ﬁ@??‘(Fe Ibﬁ%e&s or subst ances,
processes and i nt guimdbaAl 65 the ttvdritigh epare them uses
of them as nedi canents, uses of themin.t

mima st espest 6f thdeyeakig ficge BRrovide ad’@“i:‘ﬁgﬁ? wgferial comprising
porogk 29{}‘1% i ‘fnl@fb aiofk ¥hvifie R W85G 8us dtfucRag L i cul ar are
ose ounds, corrp05| tions containing them and
néhé omtuéatn gmawgni froay theeat migjopartiplatoemeienigl. The polymeric
ifions a 0 h
iU R Ul F 55 RACHOTAE, "ol meﬁ
compﬁmidﬂ&rshdklhg mavemer noits. alﬁlETmrL&Bssﬂiﬁm@I ﬁildnﬁl‘ﬁeﬂzufﬁHE The

cosfVENTLEN OTRAUGS of LPe LOKESL 6,0, GOTROHRAS. Rliin

mon3roRP Shitd @ﬂatolteasa aBOUtNO4 bR MOTeCor WoikEt Bealst AT Udaat bb(e type of the
such compounds, have an -SQ R 1npi et attadked at

crosglinked manomepHBitemeay be demiyedideom doimylbenzenRcAblons r?é‘e ;S‘éHerOf the
h Tt

non Ql;osgllgﬁ{egtngcgﬁg&? Rakd I’nld% ;BI% @lei_:i{?%% ﬁ’%:rsncs?ﬂsgé or Mﬁ?ﬁ\%‘tﬂ%ﬁg}sof he

partiealate wecurk may eomsnsm@telp@ﬁ @oa manogEr gpitd@ving cﬂﬁUHC‘@@nal group.

The E{érr gg{lg dgr(:gl}pgltﬁ;‘ag lé)c(f %f r&%ﬁg gfoﬁglcggﬁﬁ[é&fdo?gt ély‘uc group and a
funcGbnAladrisyp capabR- @Cbﬁiﬂlg) abrisietted amtd dCtatdigtik gtadB( The catalydic-group

when R1L or R3 is an al kyl or cygl pal kyl
may, 3 GF 188 SBPS GUORIT eGPy Hokt anash op Pty e & Hubbtituted
pyrr§h‘&lﬁ& g%dﬁ%n'ﬂ“ﬁe EREERRN @ﬁﬁl&) Fﬁﬁé gﬁ Ir)]ﬁlﬂg @bn\%&@@ 11@6 @lafaytiegroup
mayzbmnhy@ﬁryoq:g;‘gmeea ﬁhl@glﬁ{s gg@, anrfallor%m% yl group or a carboxylic acid
grou?h R GRALEER %ttﬁ@lfﬁn&ﬂnﬁﬁ grr(h@' ey bé;) af thbht&Elinking
onpounds are t ose erein RL I1s selectéd from
monGmed ainkty [The menomez wnithyaying (heafyinetigne @neupomay digda crosslinking
phar ma.%eutl call y-acceptabl e salts thereof. O her
mOongMet '8l ar conpounds are those wherein RL is sel ected
f maen gaztiedmel matleﬁyll miayi be \a micropyicuolates atakeziapr Eheinmsesoporous

stru(ggrrdet 1{1)12% lrhg?alé: golhlﬁ’(?t I Ca és’g&)@gg i lé)%wf] giltzt%sis l}gglgq%géulatg nr1]ater1al may
havd GB&%Q %G%étk\%ee sﬂ)cﬁﬁtleaﬂldadboaﬁmm@ Gl rpbenﬁﬂesftfeamérl abont 10 and
Br or I; in v _zvo-hydrolysable p

ursors a
abOlﬁhﬁ]ﬂmdﬂlﬁt perg| sige- @é@@gﬁ@b maayS%ﬁ ﬂseawef gasfmtr@qm 'Lsefm@p The
partRhe FHEh FRYRERCERLEY Bt RE S It Rritopt 100 g sbout 1000
m?/g. it may hwehayph‘re IV91$1ai§=I0é‘ bptvesenaboutd). haigl about 1 ml/g.

maceut i cal | cee Le S 9 :

e RS R 0821 0P R AR Ykl Bl 1
mayfgmﬂml&s-tﬁﬁi leglat 260atinf3minson mdeyiendeadts.y sel ect ed at

each occurrence fromH or F;, in v zvo-hydrol ysabl e

precursors and pharnmaceutical |l y-acceptable salts

thereof. Qther particular conpounds are those wherein

Rl is selected fromnethyl, ethyl, n-propyl,

i so-propyl, cyclopropyl or cyclobutyl; in v

zvo- hydrol ysabl e precursors and

pharmaceutical l y-acceptabl e salts thereof. Yet stil

ot her particul ar conpounds are those wherein Rl is

selected fron1C3 60yc|oalky| and R2 is independently

o o o o o -
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Still other particular conpounds are enantioners in

accord with Formula Il Ilwherein Rl, R2, n and R3 are
w@goodabs7aeed for Formula 1; in v zvo-hydrol ysabP@r/SG2007/000067

precursors and pharmaceuticd | y-acceptable salts

thereof. Ot her particular conpounds are those of

Formula IIl or IV III IV wherein the down-wedge and

U pinvenl gentadivdentathered é ptowvidednd spaaticlilité , mberialn c&ﬁﬁuﬁg porous

are.as . defined Fornmula |; in v zvo-hydrol ysabl e
polymeric, PUGPRArY IS Eﬁva?%e;@acmoe%lrsl g ﬁﬁléan@r@:am s comprising a
crobdligk&PholymeAct i onation of a racemate into two

di astereoners will reveal that a conpound either of ,

Folraother embedinmst hare is Rroyidad aaparticats maieréal spemipaising porous

[
pol 8563 losofsceOnd Al LGy RESE! B Al S prisin
croﬂ'sﬂmk@cblscdymeehammg atdaasabn&)monémamulathawmg arfilrmﬂum:l grcmp selected
nown but .th o
fofgb SR sl SE Tt b A fkterg bt =petie of being
conwkittdiitito ajmia[gtlegmpj ment atl on by virtue of the
g:ﬂndan VI ded glrel n. | cul ar corrpoun S are
e éscpqo larpafté% ge Inatq:rha comprising porous

pol&’ﬁﬂﬁ@bﬁ‘i’dr@ﬂgétﬁél@i RaRhEE er§(§ifo§o1,%rk‘§’ructure said mlcro&artlcles comprising a
har maceuti cal | y-accept abl e salts_t her eof ounds

crowﬂlnkwep yiagledid dompaisinigdess iikapeabores> Aduensenig @nattermd t hey

of %’1 a{ég%ﬂgg Ef;ﬁb?gﬂnirlérﬁv ‘ﬁier«p & O@%@ﬁe? %%Mcnﬁ%é %#f ﬁjal %B&pgigl‘hg porous
polyrasm;c mmropartldes hzmn@ @ntemporoumtmcmed ea:ltllnmeropbmclas rRgmIprising a
cro it R RET ERRRT e RARORG: LR R EREOH grovp selected

frorﬁhﬁé Rl cakistihg Of aabiticogbeaidla RheRMAL ERMPQAGEble of being
unds, Using assays for functional actjvit

Conﬁ%"ée\g{?i“ﬁ%oa Krétasyliy, g’EﬂuﬁsQ@r éYheb? Xmébr?ﬁ&ﬁ’ﬁé@gvdeﬁq thag about 5%
inofg@Miedndi&@idtave 1C50" s of Iess than about | nmMfor NK-3
receptors and many conpounds will be found to have
| d80a seesid| aspectt dfa thea byygationD thexg fin prowdal a process for making a

pert SRR Rl SR AP O g compaisng:

b)utlmpsegmatmg a potoas nticropmtibylhte tehplpte, mﬂslepaloplyﬂl a liquid comprising

w- but yI opyl, /-butyl, f-butyl, s-butyl noieties,

whet¥iér n%ﬂr%ﬁ}g g%eib"art of another group and al kyl

Y PadFEMERRInD EheSbricdb Riore RinBRErOIn MERCHE dhe Anpl@ednaterial to

herein, unless ot herw se indicated, C _6al koxy

i ndPrédobirer; @idiot |inited to - O met hyl, -O ethyl,

cpr@ﬁlg{ii?@)fhe teaneWé Hﬂﬁéﬂal to froduddtRP Jlrtlculg‘ezm&%b‘ﬁé‘ll said particulate
butyl noi‘eti es, et her al one or p% t

of mﬁgnlﬁ@pnmr@mg thpolainkoxy groups may be

PR RS Bl HaRR. el b IEraATE I inny g mgoceliuar
sﬂlctebes foyaal. ilt rrﬂ:lykl:;el mmmmteymdsommhwsmoewﬂ folat. Vilhe liquid may

cycl opent and cl ohexy ess .
conie Al et iae dadiiine? G54 Suiaesrig PRk agactien The el rato of
the lctd¥blirkehgd hohoREP RE the! non%r%s‘llﬁﬁﬁig'moﬂmﬂéﬂlﬁw lbe at least about 1:2.

2- hut en and 3-but enyl used herein nl ess
Thegygightipieof %.Cwﬁwm@me@nﬁrytﬁﬁhe n%wa%@im&m%omﬁstmay be at
least 'aBbiteH2! ThELRYRYhiing Iﬁérﬁ)%{é?yﬁla LoRpARY AWinyl Loddene)Yihe non-

2-butynyl and 3-butynyl. used her ei n, Xess
cro&sklni@nmomﬁdn@ﬁpemprlmtﬁem othad@gs@ﬂve threefﬁi to

fl e

PR AL Ry 1P ThORE (BF iR oHiontBE fither o gatalytic
groUpeored fupctiomirgtoup cepabloet-teinganvertétenar ocatallytic gmlupg s

include but are not limted to N or Clinked furyl,

i m dazol yl, oxazolyl, pyrrolidinyl, thiazolyl,

t hi ophenyl, pyrrolyl, norpholinyl, piperidinyl,

pi perazi nyl, pyrazinyl, pyridyl, pyrimdinyl, indanyl,

i ndol yl, quinolinyl, |squ|noI|nyI qui nazol i nyl ,

qU|noxaI|nyI benzo[b]thlophenyl benzoxazolyl or

N

oy o



EDTA refers to ethyl enedi am netetraacetic acid; HEPES
refers to 4-(2-hydroxyethyl)-1-piperazi ne ethane

W@ 008008788 aci d, nonosodi um salt, and TEA ref erBCT/8G2007/000067
triethylanm ne. In processes 4described herein, where
necessary, hydroxy, am no, or other reactive groups
may be protected using a protecting group as descri bed
i NThehidqued m@a:bdmtrmwa thdéthmat Fniiﬁeitmg Ly this pase) ﬂelﬂ)gecnhpnses heating

i on

the RRL Aot oR e s iplate TRl o Eoly BiEce, P reapnmsE L

ungiep c ﬁﬂlay REflprisd HRSAVREhe RMGI1AE AkMtoridl M6l @rsoBeRi WhiRd %es not
at nrosphere and are usually conducted at a pressure of

dls%‘fﬁ}be BAMEMEH about three atnospheres, preferably at
an’pp1 et B re). The conpounds
of teﬁlg (l:n%/en :égﬁitlg)ﬁ% [ mn‘g&%e?ﬁ s&ermy be i sol at ed
i) ouactingi the pobyundércoe as tot mtreéudgycaytlﬁm grosips eotoniheuestace of the
Aci | td I conmpounds of Fornul a |
mﬁ%ﬁ@%ﬁéy&f’&@@ﬂ%ﬁ%ﬁ%tﬁe térﬁagl ude salts of mneral acids,
Tiwranemabpdiment ehdry ds qarblided dieranid pepeidetir © rproeess @bt snaking a
and sal ornmed.with orgagnic .aci.ds such as. formate,
par iy et PR as M BByt PHCTDBIH i, SRISHRIP GRLE comprising:
apl ifpreghatif aPidusARomahit miefopeRIRR e Mte 'ﬁ%é'ﬁdl vith a liquid
may be fornmed by reacting the free base or a sal
ena‘i%ﬁ%ﬁﬂ‘tg%ﬁ%m%mo@@lm@@ﬂ vative thereof, w't h one
&g&ﬁ%ﬂ‘% &Y §r Rord BEorBRRIOR AWth& aﬁ'tﬁie te-ﬁli]ﬁate material to
ctlo e carried out I'n a solvent or umin
V\hlfohntahvelmrtands insoluble or in a solvent | n V\,hi ch

fzge Sal t (’gﬁ &‘aq? rﬂ&lteéltaﬁgﬂ pr\é\@tlyﬁcgr he B?Iggﬁﬁli%f{l%?éﬁo?ald particulate
olmamﬁﬂ compneﬂngrmeypdﬂgmelermved in vacuum or by freeze
rying. The reactjon.m a net at etlc proces
?‘t Xli‘Pé& r %&F‘P?‘Edhﬁﬁtls B‘?V? &ﬁ?d PFoesse %5’@ lrnésﬂ Ptammﬁate material
con@i’ﬁﬁ@#ﬁﬁﬁm%lfnﬁkﬁ%ﬁ:rdpaﬁl‘dl&t sdid] pﬁiaces?stc%mp%ﬁfgt c forns,
al |, of which are incl hin the _scope of the o
a)n\Ammg@ﬁtmgrh@lqrgmﬂfﬁwslatﬁayne@@cqllymr asidigewys fepar ariftona  liquid
of @n{ é’gloggmgllge conpounds usi ng
conve tec ni ques, e.g. fractional
by ymlﬂsahetrlszrg the one or mokd mhonaiﬁh(m akl/oeomthieifoah yo fdrm a polymer;
i ndi vi dual enantioners may be nade by reaction of the
appal11 priate optically active starting nmaterials under
tpaeinboing ahd dodn 06 prédude thé bhrtidelhteCbistal; 3cidNpattidil &8 material
SYNTHESI S QaD c§CHEI\/ES Compounds of Fornula 1 with a
sulPHPrgne Y&ftached to the quinoline can be
B SRS Em AR Wherk s BIOVRIER #hrobss TERMEkAG Pparticulate material
3-al kyl sul fanyl - 2- phenyl - qui nol i ne-4- carboxylic acid
COMBIISHE PATRH ppbfmqr@trélcmaﬁzglqsnsqichprosfmﬁmpélsmg a

S h

3 DR Mol hPRGe S HRLGIIANE BeliBeons, foam with 2 liquid
af foonnbrlamg -oat kyinew manyther®;

enyl ne-4- carboxylic aci aI | }-an t hi
B E et e 850 P ratodrbets Handudr s fpBlortpima aglymer
s redvidgntie fdaad 8 préducafiicopsitieulaer mesfalndhidgarticulate material
sul foxi,de, or with an_oxidi zi ng agent such as
metSMRHFBE SRy aidi ¢ acid to afford a

GPERERALIEE PolyRidt (018 -to AMrEHREREAINicPEBESS ntb Ahé @ﬁﬁ‘é& of the
corrpound descri bed herein is showi i n” Scheme A. Schene

A psﬁ a§ ﬂm&ﬁ%@l@awmaéﬁrfabrther aspect the invention
[ I .

D RREE oSS i Aol TR DAL MIRHE AL materia
compkisig porouk po]arnmuctrmcmpartldasrm@prob@sompeing: of the

i nvention the conpound is labeled with tritium Such

radi o- | abel ed conpounds are synthesi zed either by

i ncorporating radio-1abeled starting materials or, in

the case of tritium exchange of hydrogen for tritium

by known net hods. Known net hods include (1)

electrophlllc halogenatlon follomed by reductlon of

o - o o,
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medi ci nal conpounds that bind to and nodul ate the

activity, by agonism partial agonism or antagonism
wW@R00anodwBs 3 receptor. Such tritiuml abel ed conpOLsEE07/000067

may be used in assays that freasure the di splacenent of

such conmpounds to assess the binding of |igands that

bind to NK-3 receptors. In a further aspect the

dgnYrﬁ \ Eﬁﬁin?ellﬁﬁt%%aﬁﬁuﬁmmélhﬂ&sQiﬁlli&@ds heya@i Nwith a liquid

dditional 'y conprising one or nore atons of a
r adpwpygnppideast WRMEAPMESUl ar form of this aspect of

he i nvent | h , . . .
APoly B o MO R 0 TR A RS A RPN pogymer
&)y rémaedng dreafoamgtor proiluce tho giasiitudate materipl.nepid phicylatsy material
known net hads. , Particul ar enbodi nents of this aspect
of C?Iﬂgrlflﬂ%gﬁtﬂogﬁnea{r%nctlhose in which the radioi sotope
c'!/)S r&Rtee trdpdlyas d8ks td 2dtoduds batalyfid krdups Amis the/€iBface of the
7Br or 82%%. A_ngﬁ% partjcular enbodi ment of this
as pagicles of thgParticyett MBITIAS that in which the
whef A hPleaRt PR S f e ABRomSHYGH a CHFRRHAAS nfoAbRlet ahdgt RAS ok of the
nore atons of a radioisotope are useful as_positron .
monemiessiomprisenminaiionsl erEpcapabiapieingepnvrtedinta cyalytic group.
anfle Slﬁ%ﬁﬁé@qﬂgg‘ Pfo@id%@.tagfawiéﬁ?até tdrRE bR Tadk bYKBe process of the
receptors. efapeuti ¢ uses of conpounds: | n another
inveagect the invention relates to conmpounds in accord

i th Formul descri.bed herein . h f ,
%3}}%}3‘?‘% O%Wgﬁlif,{l}lﬂgﬁ & %{53315?}6%2? 3 %ngﬁlgal‘jtgre o&v&#@? a starting

matér%ﬂE k@RYprodudt eoinpriktie agiosidl safiestaivg nisdtainl émaqapisies material
the use o [

I f conpounds, descri bed herein for.the the .
accauing s dhe oY IF GBS (RPGHGRS TR Rt Ll Gy tbfygatlatd fterial
havd SERAR! SnctRHSD gRfipdShetHe SKRHRENAGESS sl iddoRl groups being

treatnent or prophylaxis of diseases or conditions in

capahid effratedybingeongersion of e stactisg matssigl by the pradugief i ci al
' h h : e . . . ding 1
S TR R AL e e, el et
the clirpaspedt. dit dlsoe piovidest the st cofaa spadficadate sudterali aggotdingnto the

. sSaid _disease. or condition.. One enbodi nent .of i..S: .

Ve et S EREE BRI E TR br Ve e HRspes of said

matEHQMAYé 8xhistio fuktitisasdgosy oniié einfadeh® fiithar prewvides a particulate
depressi on, anxiety,. schj zophrepia, cognitiv

( . e .. .
material GiceRiAE 9sipe HBR@IoNoWA P3Fd ToRFPRYSTHRS A SIRfIDg fegeral to a
prodbdaﬁlxyﬁjéééﬁg thé r&iaﬁ&@s%ib%'mﬁé(ﬁkﬂrm @akgytionfundiv®d Qfryup on the
owel disorder, enesis, pre-eclanpsia, chronic
suﬁb@structive.pulnonary di sease, disorders associ ated
wth excess! v AanasdsenBlion aAtfiedhvangbgoens -
i ncl udi ng dysnmenorrhea, nrgn prostatic hyperplasia,
prihst pilebant Cianamion tlatteso | medaporasianpdymeomarticdésnfe.g. polymer

adrnd ni sterin harmacol ogical |y effective
collgi gloﬁ'ﬁgu @r.ogppzegtmﬂ as| squg ecg aﬁ&? | etrfcn o&aga&#ﬁlggtéoquhus the
invetibi 'Prb@bes2 8 RRediculite thatetidl Vesthpriving poione pedgmedc aicroparticles

conpound according to the invention, an enantioner
having@rreesPreousstBitiifaceut i cal | y- accept abl e sal t t hereof

i t {14 RRNYrAXse o0 @1‘@1&&@ 8. The crosslinked

cgrr%l :})t%}%%e?lﬁnrﬁﬁﬁ:fpgﬁ cryoduiﬁ)}gt irg%ﬁ o.fa the RK- rggept or is |
polymeerenaycéanprisParasslinking mongmar eritsand noarfapsslilas mppomer units.

By, DB LhERL | | 3 Ghore URIY SR 8. 2, 3
ol B bR ST BSulRBEORRARN: ACESy ST B o 8.5
4, 5dirgpa@eaRan § eypesiofi grassliikimpinenbowetnitsy Aiblessrmayabelisomers of each

i nfl ammat o bowel ..di sorder, .enesi s [ et |
otz REE PoBLPPRLT VNSt Mtap| Thromgs atgr &e BBbFone type of
non&$&RGHIALE thoNohler axi¢,esSih¥e b aivacl dianapkj e1g. 2nd}/415 or more than 5
andr ogens incl udi ng dysnenorrhea, benign prostatic
hyper pl asi a, prostatic cancer, and testicular cancer.
More particul ar enbodi nents enconpass uses of a
compound in the treatnent or prophyl axis of anxiety,
depression, schizophrenia and obesity. A further
aspect of the invention is the use of a conpound

S N a o, . . T 3
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PHARMACEUTI CAL COVPQOSI TI ONS Conpounds of the
i nvention, enantioners thereof, and pharnmaceutically-
w@emeposiks e salts thereof, may be used on thei PCDS62007/000067
in the formof appropriate 6edicinal preparations for
enteral or parenteral admnistration. According to a
further aspect of the invention, there is provided a
type@ REhERCRILLlifidhe £ORRASI dniteThdle IrrLbSH Yedsdh&h of adth)oth@s6r may be
than 80% and nore preferably | ess than 50% by wei ht
chergically distipeluivgesoel magomery dheiratip ph CroAFHIKINg HOVGT#F WgAts to Ton-
crosEl'i‘rﬁﬁﬁ% H{&%Hﬁ%ﬁﬁﬁé rﬁéy by F@%ﬁﬁ%ﬁ@ﬂ £4 Yy é@/@%ht i)éél?é'é C2Blole basis.

Fier €s 0 uents, lubricants an

The qatic myéoeant é:ast-alfootl’ﬁébllét,é 2ahd Arlabbeb:l 4, ddthdel 2, 1:1.1, L:1,
t s Ci 0 r

PSR 4 Ly 0%, SRR A A 1. o

betvidefi@bontsl:4 ghy ¢4y 4, anddgb,tlabhmd bl $ 2 andf104 1:3 and 3:1 1:2 and 2:1,

2 9P S5 5Bl 1 PRRSERSC, 8 o SRS 12 e

rau&&a%effmaem@lmuwcm s:qnpqszglpu whiscn:1pr, eless1:1.2, 1:1.1,
nmprises m Xi ng or COII:xlna?_I n the [ ngredl ent

1:1 tlobét heil, datilf bfih Ag:t: dd rhér%éloéﬁtkonmwelght basis or a
molé gl St aﬂte?ﬂatﬁllélﬁ/gﬁéﬂa IeSho C&Qs% %Bﬂ)ntoﬁl%r units.
Ingredients I n capsufles or i SSO V|n the 1 ngredients
t (Atfleasmonn jtym:t aiithe caosslitkinghgonomer units may be derived from divinyl

Phar ut | acce bl e der| vatives 4 n
benee, DR NG U TR O i O MR Jb B 8 B of ny
two lof \kﬁ‘iﬂé bPthesarPilicd bfﬁsﬁlﬁﬂ@@ﬂdnémeﬁurﬁelthe& nvdytte pesedsinclude those
h t bl d
s R e S P S Seh Sl YRSERE 8016 A

metﬂﬁ‘%?&ﬁﬁrétﬁyleﬁé: Byt didcwTBel StheS@ihérghkdsGor dihéthhdiylates (optionally
mandel 1¢, tartaric and net hanesul foni ¢ aci

: S,
subsmémtqd ammﬂnq @mﬁﬂga&rxlgte omethib exeiotifdditoleattophfutype of the non-
t h
cros}é\f1 exarrp 1‘3 xh%n fd dkfg?%da'grgrgn%&{%ﬁ/ed ?)g anﬂléi] ngveS g{%;régﬁ Other
nona:mtshnihng rrimmomed umts thabn@arhecpramnd mcguiehha‘s: degivedfom acrylic

amda%&% ee§A(:e1 -8 Ig%b?’lt ‘?%ﬁ é fhérl t [ atheﬁaﬁgcqyla gaﬁ@fh%miyhc acid,

methaYylBRs f @ dTegettyl frﬁ&ﬁ&dép%td; héthf/lr Q&tlﬁlﬁ;ﬁ}da@; phesydl tnethacrylate)
enanti oner or protected derivative ther
acrylgmider egariianidae malsic erd: {pprdnackh Sl pnfiyfpdad Beloimide
Vm}fl et%Fetré %ﬂcﬂTﬁy \J?x?yl CREfateS Gl/n‘P}lt ethéts &usR | ¢ embth9l virstliediBr] Br other
the salt is insoluble or in a solvent in which
POlmlssldlelanIl@ @@ﬁm@ﬁ@ecw@ g., water, dioxane, ethanol,
t %thegkb%@{m&f \/\#1{ fﬁg p%[‘thQlL &l mﬁlterfai v cdth rﬁergt)féag{ Sl}}@fnonomer unit

sol'v € renoved Irn vacuunor reeze
havidg i ﬁmgctldﬂala groepcl inory fomyxdrepla cnmnpasehb&ttwcal 1 pn@ Senvenaner units

g S B a0 15 R AL i

a ﬁlﬁ@t[ﬂrﬂapgl%dp hﬂ[di‘fuﬁcﬁdiﬁl gidap Miayoie a:ea’qalgrum droupel naayobd Héunctional
dosage administered wll, of course,

groupneapabls LSRR erighRtod GatabtiCH Rt L mﬂéthe&q{;’aﬁﬂawﬁ% e.g. an

enzyth€ a(frrg%ﬁ{e SI88 BisfholebPaYRment, . @Qﬂﬁcé‘lﬁand% aj 'péﬁtﬁ?et @rpfotein, an
result's are obtai ned when the conmpounds of

antibodyefragnamt gice Itamias be & fusedenahgraupdapale gbatiash hm@fa bipwglecule or
2 / [

biog taiy es ?rgﬁ/ %Eewéllcvgr H? rh%,l \%’dedlnﬁse Yste\gﬁ4lg}ﬁorlrg§éggmu$ The

funcmronaln grupt edpable asfebeaag e:ohwrtnd Bte aneatalyti groun alaydbg,| gr may

ose i s he rang f fr
COHE?@?e? Q#%P rgﬁ¥?0 WBHT ﬁﬁo ang %n?&gagﬂége fgﬂhg The
morforhédr alpltehatg the AlncAckil gicipraiy bana eonrprdsslinkingmoRomgy dudt. The
1,400 ng of the conpound adm xed with a solid or
l'i quid pharmaceutical carriers, lubricants and
di luents. A conpound of Fornmula | or a
pharmaceutically acceptable salt, solvate or in vivo
hydrol ysabl e ester thereof, or a pharnaceutica
conp03|t|on or fornulatlon conpr|3|ng a conpound of

o, o - o
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(ii) atypical antipsychotics including for exanple

gueti api ne and pharnaceutically active isoner(s) and
woredoahad7sg e(s) thereof; (iii) antipsychotics iPCI/86E00g000067

for exanple ami sul pride, ari/pi prazole, asenapine,

benzi soxi di |, bifeprunox, carbanmazepine, cl ozapine,

chl or promazi ne, debenzapi ne, dival proex, dul oxeti ne,
mogaEaPit! bavng hid Gpetibakd| groud apgr b @rtﬁosshﬂmg h@iodger unit. The

ona i ne, nNeso gazinﬁ,,olanza{%ﬁ pal | peri1 dong,
pol YIRS 19RY ﬁ%mpﬁgr é(p{ rF5958 %km%mr,xe T ggtq@/hlc have a functional group
and PR0Mb UL N IBSﬁdrﬂém&mtspwmﬁlr&ee aomeﬁbﬁaﬁ (rg%%'xﬁ%at case, the

rlsperldone sertlnoe p|r| e, supro
funefipnpl gromps mapyj eithe by ffhﬁesaﬂtermﬂlh% payabe dnéferetmt i et estalytée group

e
ma) B B0 R Eme A BB B0 C0RY Ko i BB o 1 may be
catadiytici greup sapable(af)enamtibspet b cdtalyss. SI) rrtabxé:eelo:fatalﬁlcvgroup capable of
ti.cs including for exanpl e al nespirone,

mmg%ﬂﬁpbgﬁggﬁﬁghzodlazeplnes bar bi turates such as

aditiRapedoptiovd| spinarmed any Hed azisipadnl BRMLAGER JMpore sizes. It may
bromazepam brotj zol am byspirone, clonazepam

havg| DroHPelYER COMPRHEJ{3ASE p@‘%“&t?r RYFBY é‘é’éb%:ﬁ%d @D’ai@ﬁéﬁﬁ diameter
windbRoenysiasiae. mﬁ&tuﬁzrﬁé}aﬁévef saed ﬁ%s frhai Z;ﬁcfré‘%l%?é&) between
flurazepam fosazepam I|orazepam |or met azepam
abowebashzhent é0nmiand peressires (iheanapasp dmmhb@tmm about 10 and about
soof TSP AUPLERNL (Sl AEERAM ¢ AR ERNAL LG EPLRAT 0
30 regUilhedbeet azed1dl1apia&n' meaydiave e abday déaahétereofi mowean(abpuaiiland 20,

Y N A B T T

19, g@@apgmtzmzam;is equlny aBexy & 3dah, @hﬁfawawéhﬁahhwn@eérlo\fgreater
and nmetabolite (5&[)& t her eof ; V|4 Al zhei me
thant %%rrna;if: 6539T§9} a8t B> @an DUHAENEY 45 Oﬁéﬁfﬁfﬁi .Th@ smaller

diah&@&F \kfﬁlﬁo@@ﬂl [ an%%%la%ﬂgerm%%é@%klﬁﬂ £aid YOrﬁ‘IE tTh\ég may have

I soner (s) nmet abol 1 te é thereof; (vii i ns
am@amedn@rpctesﬁ bﬂtwm shout bend Kanpick] Qlep? ewwnmJ_e goppant 1,2, 3,4, 5,

6, TR 1M BT BLP Sl AnSPLAHLNS B8k 10 tr
meanrrhalbethn (633 thedsrpaﬂarrtbamﬁmptw&kh)wmmw) ibe dresweeMDAUt 2:1 and about

201 B PRINESE OB AT i | it e 209 ARt e 20 5:1 and

15: le&US vah&mba @@daBb'&ﬁQ*IHQQUJHIC§e|1|Ula¢t1| 89, 090n®1 (B 1,2, 13:1,
6VIII m gr ai ne theraples

14: 1| ﬂél%lélﬁ ﬂg % ‘o 1%9{3’(&31 @r aV-hothe B@r&ﬁlze%ﬁb%éﬁway be measured by
mtr(%'eﬁ %B%rgﬁ&k Bfpy %@Bﬁ‘# Qlltabfe%gtﬁ 9! Tl{bepa.rtlculate material may have

enazone etri ptan, rovat ri

a BET §urfa@eare:m af @ctrwqgn ahoutp]é}Oga;M zd:@ut QBQﬁmp&‘ ot éetween about 100
lohZ & i il at

o 82100 BI04 1T HP L S0 Bt 200

100@,c300vemdi HMOEGQ(S)nah@DOTQOGIIaﬁcﬂ B0@ (200 drded(®odr; 200i an)d 550m2/g, e.g.

abo BBt 3R Sh "0 24155 o 338PAR, 766 866BED or 10001

It mdseﬁmt £PbRS®NIAS oh BétRRen b OPI i Jlbo@ﬂqi rﬁlsvguov dkBRdef about 0.1
harnaceutlcallé active isoner

andﬁé%t Adomd @psY-2and le B2 andy3.5. -+ ped | qerc?oﬁH!q féndg, e.g. about 0.1,
0.15% DS BPIsEH.3, 035161419, 4500.56838Ph 6, 6@566‘69”@%”@8 0.85, 0.9, 0.95 or
f al voxat e, " oxybut yni n, propi verine, robal zot
lml/go [The enastisles, of dlet partictilate matarianuiay dave alremnspandle diameter of
) ut i tab )
S RBBR AL POl PR oF BERRAE R R 0 B2 10na s0,
2and>49ni)|aadgabhpmd1b'; hand 2,dbatet 20, 2pmegidhBiand Snd and 7, 4and6 S and
equi val ents and pharnmaceutically active i soner(s) and
met abolite(s) thereof; (xii) nociceptive pain
t herapi es such as cel ecoxi b, etoricoxib, |umracoxib,
r of ecoxi b, val decoxi b, dicl of enac, | oxoprofen,
napr oxen, paracetanol and equival ents and
phar maceutl cal I y act | ve | sorrer(s) and rret abol | te(s)
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conmpounds wi thin approved dosage ranges and/or the
dosage described in the publication reference. Sone
w@eoopaesTas of the invention may exi st in taut OPEF/BG2007/000067
enantioneric, stereoisoneri dor geonetric isoneric
fornms, all of which are included within the scope of
the invention. The various optical isoners may be
20 IlwndtMZWdSGQﬁrﬁﬁmbm aficrang, a6€ Ma3 avetaluhearOpartiéle diameter of

P IERANSS, 4% 18 oCPRSDLL Q04 LRCHEY 08468585 30,55, 40, 45 o
50 ﬁhérSﬁm 3k 4§l be lefiethhndidiceiipdr SBABRL th@ﬂ%b%nfé?dﬁsb?héfp%cles may

by reaction of the appropriate optically active
havetagnatfoyg parbicker sizg distirbyden. Baese sy heoles thian rabouthzA% wif | particles
hait a FAUER smcrﬁg;leztﬂaﬁ 5% cgﬁdm{ Abd égeewﬁslfopfesg hqt% g) the mean
| tion may prepare D proce Ses ahal ogous
parlldfiatsmdeex:thebaemayrbeSkebssﬁmnﬁabaud4$e¢ﬁar3€5t i30n26f 20,hie, t1\000r 5% of
. eo ma Those of , ski i art will rea
perfi BB EREON Bl dicle ek ol Rtk Dl diftetenf i impapn paRicie Yize, and
mag bk abbaier 2:;er(;!4 carltm%l 120 26;130 35P40,PE5 U580t 6F pRfifles having a
corrpounds ;Qfe e of the subJ ect, matter
parfiele size %&e ?18? p1g the mepy PRIICKRSIZENVISAIKIIEes may be
sph@f@bmr%eylmag)e%oﬂﬁr&h&rssﬁ%ﬁae ?ﬁ‘iﬂ at& m& réﬁh%yosch c%@efﬁ%n?omdal
prisggyic, polyjedra) ppp@rpwlbplqm dot ¢xample Eaiabgudanpaielle(lqglpexl)To

0,
S_W#y%? E)‘xaa_tefal ay ?onﬂprlnsgll(lasr% é[h%l %%Or g )é) rnorgamc 1a1ater1al ona
weibycheeis it ardyctmas es (b2 abOUCTYO sitiga. 8103 omypis) JesHaBT about 4,

hydrat. 20 4. 525 mol.),  Amethyl noyphol i ne (827.
3, 2 %5 585 1By PO rwr e Ao (R Ao B R fgterial (e.c.
silidily or Betldén BVt D adll 4R0'aﬂd1196(9 aﬂl\éez (I&icn 1. P&y 0.1 and 2, 0.1 and 1
Or(frop | am ne (815.6 m% was. t hen added and

%édmrgﬁnﬁmtfmaé &g sfﬂe% Iafnawonf@rn 4.0.h.0.20.3, 0.4, 0.5, 0.6,
t SHr izn A
O e ot aten et SgerRbe A EA A Mite) 1t may swell
lessgbare Bast 381CLini commatherganiganiventshia seywaisiMessithan ationh0.5, 0.2 or
0 b olut j. an n
0.1% L BEER S AR BBl 26 BeBP bl B a7 aBR 0.2 or 0 and
0.1%Hhe comonaengamidt edvénts. \Sadulde sdlvents ﬁsrl tds:mgv@\&llmgrmﬁy Béi selected,

chr t ogr.a ng wth 15-25% eth

for File TG0 GTRURp e iatip} SOPBIRBERIn P e 1 S6IRge: &5 %g%tﬁsrs methyl

ethyﬂ két@hé d:hlo%fo%a(r&ﬁpte%ghlom%r etc8. 11 (d, J =
IH), 7.78 - 67(m4|—|),755-727$1 , .
6. Tilg Rregent)inverfion qqgo prgyjdess pocgsy foymakipgg ﬂpartqcpéate material.
P

Theﬁgrgygéss cérmﬁ%se(s 'Tgnpisé'g%atlﬂg Q%ogdus n']lcr(slertAcleﬂ'eE% ge?ﬁil'}?lantg‘ ngclteréal with a
liqugl comptising loing )er2mptee n;dnqmersoﬂihqeman@am‘(x@xgml fdaelaqqowr(terlsed in

and/g')gég wgmB%ieol%%%?f f\%a f‘iS)HIg & % rréers oﬁeu{r?n Taﬁe aI(%gL'l atilen removed

to piayrtiicethel mi¢rBpatigylai23fateriol, balldrmwmlﬁﬁl((u%le Qnatér)al c'Bhfprlsmg the
1resultl ng brown precipitate was stirred vigorously at
POIYRA®E or 20 minutes before being heated to 85 0C. A
sqih@tmlefbp@ﬁlcarafd@hﬁydté fia@)ial nid %Mh&taalﬂeommg/ cl)‘iﬁprlse silica or
(4000 m% i n et hangl / THF/ wat er
Somﬁ@ther fmm%a@ & ﬁb\mlaadgama,r%w@é pyaé%wreef Pheﬁmtow mixed

ox1d'5h<ﬁf a[n?ac%' &%F?J&Mﬁcdﬁaﬁhﬁﬁlhfuﬁie FitiuB Gt Bhivk Tt Hﬁ'& be for

ore Coo organi ¢ so vents wer
exampme@cclhﬂaras;ugeoalﬁ doahe Thguwothssis of rmsewlbd@rcsljcqoas doam is

desc\fﬁ’)l %q? P@;l“/%??] Pglg dzﬁaﬂ“{ E&g ?qgeﬁfﬁé ?S¥d %P ater.

ZOOQr é8,| 1613 atle fconﬁesmé wﬁr\ehlclml dre cineckpovatesh derem tiy wefesmce. The
(2 x 10 nmL), ether (3 x 10 nL) and dried under vacuum
to give the title conpound as a solid (5806 ng, 82 9.
1H NMR (300MHz, (CD3)2SO) d 2.05 (s, 3H), 7.52 (d,
IH, 7.53 (d, 2H), 7.74 (m IH, 7.86 (m IH, 7.99
(m 2H), 829 (m IH), 9.11 (m IH, 14.13 (b, IH. M
APCl , n12 = 296 (MH) LCIVS 1 16 mn b) Preparation

o ~ I T Y A o o o — o
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(4000 ng, 96.0% as a solid. 1H NWMR (300 MHz, CDC13) d
2.13 (s, 3H), 3.75 (s, 2H), 7.47 (m 2H), 7.57 (m

woO Rog/10879% (d, 2H). APCl, mz = 167 (M+ ). LCMET/SG2A87/000067
mn. Exanple 2. 3-(nethylsul¥inyl)-2-phenyl- N-1Y 1S)-
1- phenyl propyl | quinoline-4-carboxamde O 2 To a
sol ution of

micBefanediiatt tdmsiite 2aguéréat hayNod KydedpHikic Temyl rhatz)epyila]nqu £1aps on the

o oL SRR e TS 1 groups o

thel poré@&i@facksl 4hdrbof, %ut&ﬁl@@%/dﬁgﬁ%lb OgYo s?(t ye M@%xﬂxﬁ?fee%clude

to reflux (85 0C) for 20 enoved a t he et hano

trimgilaylsilyl wégplteﬁétsﬂﬁk | gietrylsiivt, hdmtlgasdsﬂana@lﬁbddwﬂhylmhnﬁélyl and
dteﬁi;gguce WA U219 fﬂ#d}cﬁfh%grc %ﬂﬂ)l&@ %%?ﬁél?}ecggbiﬂ}gﬁefulbélgy of the

pressure. The residue *was p
tempésite mkﬂ/mlﬁtth@pa’ptwlat(: lﬁ)at@‘.%@l’cwﬁﬂmtgﬁnl():ls@l@:nt); pactiggilarky tdvepolar or

o N SR L g Gy o
be hE% 4dBiHed ms@:g tlal Byﬂrblpl’ﬁhc Ft@thplas@ mﬁftetlhl lﬂ*al\ﬁlﬁrémmplate

0.97
matsTiglg1 %él dS!-ig IEO‘E?ST dna}[ pt)tcguq})e Phe (sﬁ;p pﬁﬂtyg@pgg)t(tag g tt[)ydtophlhc
temfla‘ﬂlﬁg (rﬁ’ateﬁelﬂgas aesﬂﬁbe(cﬂherélﬂ) to %etﬂ:?a:tig_l)thrélhm&)lﬁ)ﬁo teﬁtp?a'ie material.

The429d bing w@wscmzpusp mwtlngdhﬁdrydr@th t@lplatq mterlal with a

hyd %%QME% 6%%%% 3%‘.‘_§bﬂ:: 4%&[§hob%ea£%&g gl?] cohftiong: é&ggélﬁé them,

are (el | kown7 . Bhe Qrdﬂ,geiltlsi) includé Ohédmethsidisitax4Be, 7h5?51nﬁathyldtsﬂazane

wingelogsitS] > ool ) ipetiodletl. Sy GetilinelRige o

dlmbﬂﬁlﬁd:tﬁsﬂoaﬂ@epm &uivalent athF1, kAW ofheX §ubsEtuedd reagents.
' eroners Preparative separation of the two

di_ast
di Hhet tepotite raatrad any MGVs PotHUCHES foPPREINgreedls (ke. larger pores)

conﬁédfédiﬁ}ewﬂfdo'w% B sPhaBlbr pi8s)SWhEMM GERER hdvR)a AR mean diameter
achi eved using chiral stationary phase supercritica

tharf thgjwindewo rhe @gtaa giametey adithe eglisaf t@ytempled¢ myaterial may be greater
n t e

SR B TR0 R 0B a6 T S0 66kt 10w

or betweeaiahowte amds% 2@nd izﬁ;etmgndet(}ﬁ)yso amd he0, 20ran83% 2aakb2s, 2 and

22, G P 0ttt 0 g e pE el S iy Gy 5t Bpothe s 10,

15, 80) 21t R RND4 265, 09, Tf, 28NE9, I39OBE, 400U X t30; 85 daossglmectSI 80 25, 90,
nmL of isopropanol was then |nJected on to a b

95 95ek0088y ot bt pasticles ol theiemplits watsHalmay %ﬂélsmlgmﬂ Rédifferent

poré:ﬁkése?h@gtff%én@ E&Q%lzfe's hﬁaty H%%t"w@eln%)bﬁt% ﬁfd abott T00AnfANd
he second peak eluting a .7 mn. Isolated fractions

V\&h@ m;'tlalﬁﬁexﬁ the tempbye é@atayl 2Bayidiage i msdnbyarticle diameter of

bet\g%?lla éh& &&l@:ﬁ'ﬁ#&? Ny fe’{twééhe gb%h?%b%ﬁtaﬁ;'z%”ﬁad 50, 10

and 1581 2 and 4, 12andt.1/0ml andi$j hgmhﬁ 1 sut2(PianddDyRatd 8phmebEd! and 6,
% | | tai ni 3% i
5 o] 00 SEBAP B, 1S B0 18, P RORY by A peparict

diaraéter dBabdiode, au,w 6uv $@§QOYDIYTHE!V3 14hEs, Ao 87, I8S 19, 20, 25, 30,
calculated by ap data fromthe measur enent_ of

35, fhhety @1 20 W@omnoé @‘Faé(tlé"d est as loniqrefe ot grsalse ieg X% miosgns. The
partitlés dijﬁﬁi@fenfﬂl‘ﬁé ﬁta?e?ﬁﬂhfa& @ve Eﬁlﬁtqéwgiaﬁfcﬂ@ﬁz@ﬁlsfrmuﬁon There may
ound reveal ed that the first éluting conmpound had
be lwggtrahbq%ﬁﬂ% ofr reatides brang ginericlasize wory thenel)% diffasent from
a t
(el IR PSRt o it BHAEL AT br Bk il b 0 b ot 45, 40,
35, BO, %@@r tHS MG br BéhepartilesSudvargea partigleasipd mos than 10% different
3-fethylthio )-2-phenyl-N-rf
) -1 - phenyl propyl | qui nol i n- 4- car boxam de (4) A solution
of 3-(ethylthio)-2-phenyl qui noline-4-carboxylic acid
(3) (269 ng, 0.87 nmol), HOBT hydrate (230 ng, 1.5
mol ), 4-net hyl nor pholine (164 m., 1.5 muol) in DCM
(30 nm.) was added EDC (289 ng, 1.5 nnDI) at RT under

~ N~
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7.20 (d, 2H), 7.34 (d, 2H), 7.39 (m 2H), 7.78 (m

2H), 7.84 (m 2H), 8.00 (m IH, 8.11 (m 2H), 8.15
W@ 208268738 M5 APCI, m z = 427 (I\/H) LCVE: 2. 82Pei/sG2001e00067

starting acid,

3-(ethylthio)-2- phenquU|noI|ne 4-carboxylic acid (3),

was prepared in the follow ng manner: 3 To isatin (882
fromghe ﬁleﬂﬂﬁphdlcmeadﬂtbﬁhaﬂ bs aboiiiti 1912, 8f 4,s9d0uns, l‘Z}deS),Xa’Od 85, 40, 45

wat e The [tin )

or 5P ahpRHes prviay & phil st s Gt LIgeR iT tmegppartict
51zel NTAY pafickaldTtke Reipide ARedrRY nia9 &%895;‘10211\ &Qh%f in@? b@fsome other

2-(ethylthio)-I-phenyl et hanoné
shaps, hasB| asT PIPida eBipsqid3 chbicy r@rgquaﬂ pssmh%a@ p#réHeleplped (for

exa@ggee getc?iélgglgﬂf ??}aglg@gﬁé@? Q“fhg' Iﬁﬁb %Sf 4t b F GofmE! c%ps i )fﬁéJ B[&nplate

urther ef'ore coo
matetial atld|thosiganf thesdhdent m thete&nplamfwa&ehal lmayatmjm\amh aHmrat 10:1

oSSl SOUEEPL D S TR SOBR O Pl .51,

5:1 &@d Hu)oramaﬁm&m ddiemagbegbonit 163] dueswag:1a64105:M] £d: W41 3.5:1,
trated_acetic_acid. The

4 t.h
3:1 p’1~ ggtoaﬁf P&rﬁl@g@r hﬁeﬁgglgc&aﬁqrée%af %@ﬁé’awwwfwg% windows of
the @éiﬁ’plgt%'lﬁﬁeﬁél Iﬁéﬁy E?\Ehﬁtetr 'tltlalneatﬁﬁmﬁlﬂn %re@fer %a?n‘(:’iﬂlﬂ ﬂ)léggter than

abogt iglm I@lmayfh)e bepveem e{ogut ] pgd 23, lggnc( 12¢q)d 10z 17apd (35 and 20, 10

)3 (1, (5 o 80, o Sl s oy

aboWiOVR, 31473 i 8, ExHhpllel.13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24 or
5 3- (et hyl sul fi nv)-2-phenyl - NA( >Syi - phenyl propyl 1qunol ne
Y- carboxam i de (5)5 To a solution of

3-Tetpapiddi df)thateﬂiwwinatsnbr &hy ha\ikhﬁﬁ()’t’e %mmé dmwéﬂrﬂ erbout 0.5
car boxam de

4-
and ghautay aréldgaorsbﬂtwno%b%% 0. P’ilaﬂné"( @eso@n@) 305 aﬁ%{ an% 3 Tahas, 3
and\sai %ﬁd 6 1Pakd), Md‘ﬁ 115 an¥@s 18P81ded7 tzoaﬂ?i DED. JQ@d @Q%lr tzraad 2.4,

was renoved, and readétion allowed stir
andmshamdamwolnmeraéau&@ &n0.6ad. pi8ald. 1Alided. 2aﬂ1<3t Hélr 15, 1.6,

17,8500/ 219 908 211 L5611 6172416 585 1A Sy oo

thanwaliolnt Bemte, This paticley aray Na2Se4pedifit terfaw, arendf between about 100

and GRAICBREE o WRen BPUE RO MR A gr Tl 2By i s00 ana

1006H00 and 809, 30V and beo, Cﬁ)@lahadsopr soluahd Q@(moo and 600 550 and 600,
di ast er eomers) as a sol | d 28. 49 .

550 @86 §N4000cEme; 88, ¢p Grng7/50 730 %169(%&11(15#6) m 76,@2d mgy have
a sp%éihc strfide 42y o%'a'bout%%llﬁg 2doF%so 07%)1366 40’6H)450 750"!‘)4 510, 520,

53085400 sgaqsepH;m §8Q159@nﬁ0(2|€)10 &omgq )40, 650, 6%0,16370( 80, 690, 700,
710&960%?@ ﬁ%ggﬁ%%oﬁdgsf‘éﬁq, %ﬁﬂ dr 1dﬂ€g@§h r &1%%0 P I}g]e%lﬁc surface
areachddess ithm dboet 100emréater than abmyt b@OOrrlzl’ngt ration and

le for Iarlt of. u erstand . Ho t hos.e
SN ey o R pleber ipkOS N BRI itiise e S D aifiRge the
temlgﬁteqiaﬁgl@élnds processes and net hods of this inventi on
nodi fications and changes wi || _ be apparent that

mRder ineeeths temelals lmiat%réaé ey Hsglegpss tﬂ%s wgy fqrtexaliane comprise
heatfyfiOR G ‘afteltntrahﬁé’ ep tat I%ﬁstTabehﬁ 8@°OE>6§r£P|le%stS£Hdﬁ@ 166,21 992980, 250,

t anesulfany ui nol me- 4- carboxyl’ic acid

300,(359) 400, Fﬂi@ﬁylﬁﬂgr(bp)yl@ o .sa@ 08, 80 2073 lb 80 16 200,80 o 150, 80
0 1%(2,’\51)%‘_0{18%6 “iqd‘%' 508; ?(ft?{wooq‘ibé‘% 150 of 16FHLRIVE! Eg At Bout 80,

90, H)G\,/Htlﬂ,ylﬁhllﬁﬁnMO- 25@;@@3/125@;&00035@-4430 #30t er JCaThe degassing
carboxylic acid ((S)-I-phenyl-ethyl)-
am de3- (Met hyl sul fnyl ) - 2- phenyl - N- US) - | phenyl et hyl ]
gui nol i ne-4-carboxam de (R - [(3
- met hyl sul f anyl - 2- phenyl i nt er medi at e
qui nol i ne-4- car bonyl ) - am no] - phenyl acetic acid nethyl
ester
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(R -nmethyl 2-(3 -(nethylsul fnyl)-2-
phenyl qui nol i ne- 4- car boxam do) - 2-
w@hb@agbssshanoat eMesopor ous pol ymer col | oi ds TeRdmS&zi07/000067
Field The present inventionliel ates to nmesoporous
pol ymer m croparticles, to processes for making them
and to uses thereof. Background of the Invention In
may fbe yoelst vﬁcmnmy éﬁreS\/achi’mﬁrlﬁa)h havd e Absoliite PFEIARUSS less than about

108y B 6 oD S Emar, o Bl 1B B4t 50, 0.1

to 1,84 8 5, otl tof1, ontwrests thnobes &{Rﬂﬁ@@@&?oo 50 to 100 lto 50 or 1 to
organocat al yS|s However, su port éd anocat al

10 gbs g AP D, 0 O GFAI05 Rehn Orfe Ok O RS 4 5 6, 71 8, 9, 10, 15,
20,9598 05@“4@' JlS G50C 8b a-}(y 3b So(PEY M(y m%%c %%?]ﬁggbglﬁxé nr]n%yali)e for at least

‘or ganocat al yst's’ ar’e rffore sensitive to
aboghV lhpmnneatt leat abtne 25 6| 12 18 @érHoursibt foaabbutal tosddgé toR4, 12 to

24 B935S e o S EA L PR SO £, 5 6.0

12, h]ng hl8y 2efdret hmersl The 8tep Qidee'gﬁwfﬂ%tHd femplate material may at least
m)s{ chiral synthons are still

formati
p%?lg'o‘ﬁ'é(él&?tﬁ ﬁgiafﬁ”& chiral building bl ocks or
t hrieUedhid eBdhu i RsQf infAhe MifiplHeXhatERS- m%eaﬁﬁﬁﬁéeodnso?v%t The
recycling of expensive chiral catalysts dre a major
solemh maynkfe 2 prokxeah (omi: ehnmmreuumoa@ymeltr ey dwt alsglyest for an
ik,
lmt%ﬁdgmfggisgﬂt g&@\&/s@ 5'1? hglgﬂ{e Ab er’rllrhﬁa s%ﬂ%rgi{ Qf ﬁllesedlt)omay be present
in the hqmdtalt age\rabmﬁgemeem abcnﬂtSﬁI ayldtabouWO%toarmmrghomvolume basis,

or a?%éalt% 7@,2’((?@ gggﬂz g%{”“é(%' | zaL] Bgtnsoor%saé‘o 65, 70, 75, 80,

85 @900 bh dldeigHil‘&ﬁ@@hﬁﬂd '@dsist Aﬁeﬁiﬂﬁ{f@mtlﬁ@ﬁq&@ @ihyWdk komprise a non-
successfully applied to a

devel and_wa
Polséf}l@frﬁagf Yenﬁu%a% leopolycnysmvbichi 12y rhenutedr inglufe ggmmon organic

solvdaievaich davelRRioRdnéhdted iy | EhiBRifolAg! eé ﬁ%‘lchlorlde
pyrrolidi ne organocat al ¥18t S refained a significant

tricklpegiethang etoluene, mﬁoge atigthpoetbersetsi The solserd, &qmmm, yreferably is
suct BEE Be oA UM paRRAL G SREBBEIT ot on: s
t ﬂ%\nslfqard whicd.is ﬁnfaseslflﬂto thé tengaare cbmpribesomnet d‘rend)neqml}dnerlsable
o.th actlv si t.es on t@ t?‘|8| d surface

mofRE TR AT PaEen oo ReprBPsteL e P o RpE B byt about 10

and WBS%RﬁfaOWSlgﬁt bt €cluind Hasis) RE betHWeeR AY&GItddlanASOPEY éﬂdeﬁ) 30tand 50
bust, porous structure with high surfa

or g 0Bre 2o ebhgl 10 TredhSi P38 4ok Rass, 60, 83,70, 75, 80, 85,

90, 9%?{@}0/@6%%@&%'0&waiuﬁ{egﬁs@ores (up to 30 run) that
further reduce the diffusion |imtation problem It is
allde ligoskvhich is mfu@ndu iple th@éanpdato usateriidlingay ¢amprise faciragslinking

BT 1€ B PRE DAL STRLBORL B FEPLUE B Eebon «

crosfs]mkmg ypenquarc &sk es noﬁ-lowes.lﬂﬂqngs tnhdnomes utp afalys cchﬂp'rese no non-

rf.ace sil an rou t hat te |nteract stron
cros3 e SR o eBhyBrERE I ik oF Crostlislut BORatu anpRy be more
thanSoife] %rg 2 amudscgranse thih §aypdsysit craslinkinkYmeaM&! These may be
selectivity after inmmobilization on silica sup 1Qorts

isomagiohssh @thesquinay be Ghamisally dissinettynes fimonomss Theramay e one
\/ p
B R A el P e g e than
typeaqurrmnacrrg%shpbmgnommﬂu&hm may thet 1sgmean@f pashyether, or may be
[ a
cherffElly BireP g, 8F pibrRBiek “PheHERo S Bl kit onomer o non
crosp)laﬂcjmgamnomﬁdmws]mmﬂems alpoit irve o8 .2 Whigkichasisf atvimmme basis or a
Invention It is an object of the present invention to
substantially overcone or at |east aneliorate one or
nore of the above di sadvantages. Summary of the
Invention In a first aspect of the invention there is
provided a particulate material conprising porous
poI yrrerl c m cr opart| cI es havi ng a mesopor ous

o, .
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non-crossl i nked nononmer units may be derived from

styrene or a derivative thereof. The particul ate
WOoroenosIBs may conpri se at. | east one nononer unPCT/REOTH0067

a functional group. The funt2ional group nay be

sel ected fromthe group consisting of a catalytic

group and a functional group capable of being
mol@dfamarTlmatlmhiay&)ecmﬂ@bwetbout oBoup:3, TieesS,ded,dl:y.5) h1gy oum 1:1.2,

RUW SRR Gty SO IR TR A -

4: 1fw&tw&ﬂadboaf pumnqqpﬁbﬂ £ afd 11281 rlgaxﬁpmer Qqﬂldl 1n4 01 %and 3:11:2

Cat alytic r oup na
andrbolsd i 15 S g a1 i B 0 4.5 1:1.5 and
1:2%%@@@&10195 WO 101 B aritl] Etab&ﬁvi 091 8he 1“-3”‘1% ;0'1‘%' 19 OUR1 4, 1:1.3,

a non- cross nononer ~un he frononter
L:1@nid.lhaddi, dgl i h1e2“ﬂuih6t]1 dnfhl o} éu@llnﬂ)ﬁ lbé B 3F:095Mi nt agveight
The rticulate material may be a
mmﬁi% q§%$$l%uP ?3“’ % al. The mesopor ous structure
meAt 1By enat}kple rof dled m@lsﬂinked) ttionomeniap be Qhﬁh?lelienzéﬁ’fbe The divinyl
arti cub e nmateri al Etave ores sizes betwee
n

benzgits hay10sihg OzdBuLT B G%?H“ BB ¥ SPYEY %éwoe%é‘%ﬂre phthese.

Othef Eroddilkting3RBAd IR &hAOHSy Bk ZRed irklidebdthyleRe BRXoP8imethacrylate
measured by nitrogen absorption. The particulate

(optiepady i sabst%tyd Hay theamptiperylate seathydr graupk atfstonse glyslodigcrylate,
0

oth%r cﬁaé? n egg)g%m%ﬁl%grgf%ésggg 1End}E/ n:?l%f@t\f &g glfet %ﬁgu @i?le&é methyl

grompjtem lAalleas’atynecRm@ pf ch-bmsshrﬂdmnnamm B8% baxgtygaeaioc a derivative

' t 1% at 2Q0C. | .
therffl, R mgpirafRtinRHE ondiBis Ehemh dretred pbEaBuDle acid
acryd@es (el ahethylntaeryildab, ehypricsylag, phenys apglaewp rmethacryhc acid,

rous sai d

0 |cles h V|n sop ctur
metﬁ% lagar &) wethy) el W@e SRy shethc afﬁomjwaﬂ njgthacrylate),
acrﬂﬂﬁfd@efneﬁﬂ@%ﬂﬁ@t o8¢ GcidS fRhAY! d6id, daae tdnﬁ r?dee maleimide,
materi al conprising porous polymneric n1crog i cl és
vinyl aestengy sacmg%dpl@ﬂoaf@taéq, r\umrluetbers suichl asi wedyhvinyd | adker, or other
[ slinked polyner having at |east one
pdﬁgér%?r@? 118%1'0?0 %I\%Sng a functional group selected from
t Hghediquuhmay n:snmhlse] gt tfhsta)rreanaiqrmermagingu@ fumtiomal group It may
functlonal Pab of being con ed.into
for GRS Bitapr el Bt  wlimoBinib G e et gfibs It may have
1, .’ZPB 04/ ISd@Cknaremiﬁﬁ B mthﬁ)hférsl‘fﬂd\&ﬁg ﬁincﬁ@fﬁl’ rg’rcﬁip@gr IRofiddsonal group(s)
ynmeric m crgﬁeartl cl.es having, a nesopaqrou

mays‘?%eett@iafec SRV it &gy Rera fumrtdanal giaypicaprie afs being converted into

a cAHAI9ES ke s RAY WEBS bRRGkaBRIRId. SinehAyRRS o} Baie ARY bieWdlecule
inorganic material. In another embodi ment there is

fraggrepticde @ wcﬁmrﬁpcalpaptedmtmﬁﬁem, apwmpbody frggmentotie. It may be a
ﬁm@{%b%l% }g Eﬁa%ieg Bf’lﬁtttéc% %5% BPﬂYﬁcﬁ&u"f)e gr ﬁf&@&t“a%? The catalytic group

m crop €s conprisi

ma}c bgsg| mak edmposey mepyrhmdmag gmup | Ehs furmnenartogroule capabid of being
havi,ng . a funﬁﬁlonal E& el ected fromthe gr@gp

conyeiied; Yy Botlh it ottt PORGPRYS dpuP: @

chlcﬁ@ﬁé’(hi/l?r@ﬁp bed egbegicakidagons lhean G Yhvigg Yieofupctasil group
sai d r conprising. | ess than about 5% i nor
mas g BRHRFO HKZIBRRTRFTATHEONSET Wt i, %@5&?@ may
be aXrBlifGHAg MR Shhef lﬁfuld@{&'y@gn@r@@f)&ﬂl%@hﬁuﬁahﬁfnbﬁiers which
conpri si hg porous polyneric mcroparticles, sa
haveyp Jercsionalagrpvn nchgon-aosslinkingymanomers avigel b a functlonal group.
In o AP el B S b R, PRI Bt (hed rhdy b leren.
one or nore nononers in and/or on the tenplate
material to forma polyner; and c) renoving the
tenplate material to produce the particulate material,
said particulate material conprising the polynmer. The
m croparticulate tenplate material nmay be inorganic.
It may be nesocellular siliceous foam It may be
n1cropart|culate nesocellular S|I|ceous foan1 The
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In sone enbodi nents, at |east one of the nononers

conprises either a catalytic group or a functional
w@e@aposTapabl e of being converted into a cat al RET/8G2007/000067

group. The liquid may conpri 48 a thermal initiator. In

this case, step b) conprises heating the liquid in

and/or on the tenplate material so as to polynerise

t hEharqudrmaysa]so cStrgpise hn imdiatoofap polyeetisstsnal ofi theg nidnemer, or for

corb RSB ! 5 g 238 e i R p S s P e

azo&toﬁipo@fld ) azo@rRetboR@ateN @ ppRIXVI¥ER h§BroperokRiel Btp%fb%*@ﬁer or some
catalytic g onto the. surface of the artlcl es of

othethypp f therieb iB0aE. chheatnitioior mAy atoaiheknkie plebaiwpen about 10
mifkQ\Ynd 98 HoDRY £ tlﬁec'tegllrp@fé'tﬂg dy @hR:BQEgéﬁaﬁlgﬁseimh'lg Horfllucted. It may

particul ate materi conpri si ng porous poly
haveiadelijife ol thatdemperaiude pf dows 30 conges i Ifdiouss, 10 minutes to 2 hours,

0 BIREAAPIRER B % RS, AL EISR L 21620 pys 101

20 lnmms; rtetod 0 lh)lrspﬁlmnérhomrmg gt hisouone, 2o, 30%(1901'(8!]’11@!1@1{@ blnabout 1,

L N TN O U T A

bet\F)@dnt dtfout 80 andrab&[tl 1@'0°C SeH KbtRednt Aot 30 @ndB06! 1@ and 150, 50 and
onpri si In anot her enpbodi ment there i’s

70, 55 308 B B0P8 206 HoAickAD o dcngok201 Gt s oW 60T0, 20, 9,
100S9TR! 1190193605 &Y% PR O‘; ae rSluftalme G Pﬁﬁﬁ{rg |6L16Se ra?g&girsol%utyromtrﬂe

process conpri sing: m cropa
(AIBRG odibenzollpergxitie, cmloué }depﬁmtdec abuuyhp@rbemmeret& Tf@ initiator

e uREelT% B TRURTR S PR T G0 bR 05 55 B i
or achbdmﬁdvaxﬂgz, Oeankidamahna 5p2 eadis @r 1 Iaﬁd PeY, kit tbAtt 8.5, 1, 1.5, 2, 2.5,
terlal /s Iéd particul ate nmateri conpri Si

h
Ay freror P Y- T msydierrEpsent Mehebvecs byt i a@% alout 5% on

molp rb@ﬁ@%éaﬁ@rto RBkinigisable aFdu §l1‘111 BHeQigiRd, OF heAbouP RS 4Si 893, 1 to 2,
por ous polymeric mcro i cles, sai'd process

2 tocaynhia éloﬁé o0, dripyrahg) gﬂi hg- P 2P opat-$i bul- 2108 5% on a mole basis
with a liquid conprising
relagﬁiﬁ) l%%@aﬁ%#r%@%‘ﬁbe)l liE}ymeri sing the one or nore
rrdﬂmnﬁﬁls af nimpmepnating rih¢ Hemplowmmiateriab witha theo Liyyoder may) compnse

Vin efo duce articul at
con{agtl g {heq%mgla el eﬁ%ltvgfl? ﬁ}eul};%‘ﬁ% :}F ay éoxe‘lﬁlélsep cfcy%fhe l(Lﬂ%d to the
temﬂl)ater matmah dt nle mzhptl‘ﬁe racﬁ?lgaﬁletlmdldlﬁd ;ﬁﬁBJt‘eﬁa%plﬂE ahytefigl. It may
roups ont e of the partlc es of the
combeiSt Dassii: e Hatie] theguieh, WS derbbats, MaisHgkT bRy coRBrige syspending
the RIS BfhtediaPIOGE $1§uifd0 ThEBdionss lﬂluﬂﬁlrottblﬁﬁiaﬁat ﬁaﬁﬁﬁle&drﬁlg the step
conpr|S|ng por ous po gnerlc nlcropartlc es, Ssa

of iprsgRainecBmpPe BetHgemIDUHiledikationyS i Qo oA (6. gw/m er v/iw (e.g.
nﬂ/g;%gg.eﬁ hﬁwe Dbhi LY 1f @q%vy LN h1 fltd t‘i‘“ﬂgq tS%HPH ﬂcpgll 2:1to
t Teast two B)

nononer s;
4:1 oxs 1 o Rolrergs abaut arig/l ér 1,6hl tzhhlfbam 25: If Grdn a ;sm; mprs 5:1, 4:1,

vin thef mtq oduce t.he.partic e . .
4.5:f by SATRY ' ol 11, RhO RIS G R Bt bSierial during the
stepmﬂ 1§t1pﬁafgnatatgllmdy beaach g thdweatip Qifyﬁlﬁforr&@ (B& dr&shnkmg monomer
mtroduge cat al yt|§ roups onto .the surface of th
r

plussoneqrajsigkipg mapaisn;tPiteplateanatitiah i hetwegm abt- S about Sml

modompe @meftérH;ﬁaféQﬁé%@i@élSoﬂ dhotit G5953! 0.5k m91 PNPW'S, 110 3, 1
and at east one of the nononers conprlses

to 2o Ade il oral peg e of topamiate nesterind) iy cxasenle pbay 0@310& 2.7,0.8,0.9,
atia yt ¢ cqy gr 6l enyi on, al so Vi
L L e oo By 3t e o doogs 3p! e v of
templatgematenal. The saaptcbﬁ mpragpa@og td taniate muatatialowith ke &qiisl may
provi ded a nethod for converting a starting nateri al
to a product conprising exposing said starting
material to a particulate material according to the
invention. In this aspect, the mcroparticles of the
particul ate material have catal ytic functional groups
on the surface thereof, said functional groups being
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capabl e of catal ysing conversion of the starting

material to the product. The invention also provides a
w@e@dned73srade froma starti ng mat eri al accor di POI/662001Ye00067

third aspect. It also providés the use of a

particul ate material according to the invention for

converting a starting material to a product, wherein
congpivise papasing ths tafiplawitd thealicprid &r Heawveencdbal 35 iafd about 30 minutes,

or tstPeen et & Sl £ and 28 B tndafi oS e thrdrSiaeon O 2o 05

andUs@ghutey, ItaaayBE ForABow@ (53,806,100 00808g, 12l ,5t 9, 5Py akICt 4.5, 5, 6,
r t articles of said material have catal

7, 8?’@ &54 &B a? sug0 sHnvtse 16 may heeor morathaa o D@g@ﬁqui/.raw be for

lessOthatt B sla&)ﬁ%ﬁ‘té gmsThe, Py, Q$)ed}t5 %é&ﬁﬁ@st ’m] neg)l (ﬁ{lﬁ@féoq’iam)]g may be

Mesopor ous po yner partl cl es r co

- congeie h@tmelapbwt&aandcﬂboa@ﬂ%@ppnbéwelagbm@t a1idc20, 0 and 15, 0 and

10, %raﬂ{a%%aehﬂsissor 1 Fr?d 56*% 'S‘g’%%ﬁt"@ Py %"'1?;2;05?{ 25°C. It may be

i‘cdl’ate mat er| ng porous po
conduqiecbptambnnﬂemeﬂaane g sla)utdab@ p@rdmu’&d&:t 2} lﬂ@‘hpb“retureTaitavhich there is

ol yne mcr rticl Y. rlse .Cr.os
no Hgndicant degrie ol Biperizaign () e aro i S Bl Sr the time
requiifeds £dri i ehroB|RACOR! EMeYst ofafhe 1nQid %@Sfbb' fekioRed following the
nmononer units. There nay, be one tyge of crosslinking

impesRatieR HoHpwingthe impregpationy therselysnbrbpregens) may sremovesl This
may? rcofﬁgh?e te;lg(gkn?g P ?e?nlﬁ%tecﬁ lﬁéh&@idnﬂ@% o WihGum at low

I'Ssoners o
temperatire all heyempstﬁtmm shomdpes Sﬁﬁcmﬁph@h agrid tevap"ﬁm;c ¢hemsofvent, and
e e of r.Q noponer uni ¢
suf cZeng%r lé)Wiﬁarhoq 6%1{618% fhie rﬁ%l ng(%? H?Tl%e pr%alture tnﬁ%' ng%la%gégn about
-50 afid aboutcit @FEL ltndkiaynbe h@:tweereabmm -56 and]' k893 es0mmd 160, -70 and -100,

705 By RS R i TR B, SRS A e,

-55 Wi 159°C0 TheNGhess! bxjjosie PR Racuul &$ IHWYteBﬁ)e?e&uﬂees?}_ﬁhld be
about 1:4 on a weight basis or a nole basis. The ratio

suffwtlb{eloag 3sdastvaneaist the - selvent, jand sufficiemgly ghopt to] ngt gsmove the

mori'a&ﬂer@ o1lélilfﬁ§1'ent1y gho%t nok'td r&nm;]e s]clbstgtnt%al %molml% @ B 1%0?13 t(]jian about
1.4:1) 1.5 :1, or may be between about

5, 4aBoutor 4%4), Ofdhe b‘elnmmer(S)aE)‘romy bedoeamtnlabmut 1L add abaiit 11:02hours, or

. 1-
betskeh Bt Pl 2 G303 oba g, Jaat 152 dhup Syl pdurtie & aout 1,
2,314,565, and 819br30bouk: 1.5 and 1: 2. The rat | o may be for
e)iﬁltrﬁgllﬁlfﬁc?o\%ttah%s' ét’hgr]fhai 'ilaa}tiit]é'r,%ieflﬁ)i)'f %Helg'rb%e’sg %q_n%prgs’eg heating the
liquié # dnd/dr 6h he ?eniplat@ mRatdrial Folas & Eol%m@ﬁséth'k &Bn&ner(s) It may

wei ght basis or a nole basis. Alternativel é there may
COMpESE befﬁm- e JiBid Hxp igmpeabER |an<dj Ao suffigient Bapstto dwéymense the

f
mor R, P SRR TRREIE UL BB e ime o
causg-suffiaienydegompastioarof the 1nrtw}ofde palymitertsa the mbncangr(s)m”ﬁhealneatmg

f th Ki it
B0 BRGER oPhERGoB AR PR, TSI Tetbf bR minucs
to 1glh,omi 10i miztukea o VA Bdwes,( piiimned toy1 &ubgtllmmtiﬁﬂnmmw)e).s to 20

nougl 305 OGRS o et e 2l S TR an bt S hours, e

abodtqwt O3, 49 0% BOShintids & 28Butt N2, mea hsi%r y! it 1081 9%t 20 hours. It
roup) etc. At |east one t e noncrossl i nked

tQrfi teEPFR{Pre BetNepn éwtépcﬂmd@wtelrﬁ@ or orgbetween about 50
and @6('5 1@t 8 5H hﬁf&ﬂfm & bed 118108 faﬁ&%%d) niip N84 TB0FRD and 120°C,

uni't's that nay pfesent i ricl ose rlve rom
e.g. about50c 6&ci0d 80,aQ9r yp@t 189, 120,d 3004ty 150CEy The égmppsaratyite may be

acryl ate, phenyl acrylate), nethacrylic acid,

nmet hacryl ates (e.g. nethyl nethacryl ate, ethyl

nmet hacryl ate, phenyl nethacrylate), acryl am de,

nmet hacryl ami de, maleic acid, fumaric acid, maleic

anhydride, mal eimde vinyl esters such as vinyl

acet at e, vinyI ethers such as nethyl V|nyI et her, or
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functional group capable of being converted into a

catal ytic group nmay be, or may conprise, a chloride
w@e@afnys7a8 chl or onet hyl group or a carboxylic arpCT™SG2007/000067

group. The mononer unit havildg the functional group

may be a non-crosslinking nonomer unit. Thenononer

unit having the functional group nay be a crosslinking
abobthenEr hauri Half-liedeppérytues ofrthe mmmn'rj seativat the 5, 4, 3, 2 or 1 hour

. S|Ink no r uni t a functi,ona
bt At o T St 070 3L S remb g el AR Sepapegature of
the ﬁﬂﬁﬂ@tbf ol hegfifd May Ibe ih Baingta@sege. tlhﬁna§ BBGH hiti@ple Ha éHO% g 2,3,
ei ther be the sane or they nay be different.

4, % -al-ybi ¢ Fridupagesmiigolp slagh %&/hﬁ@t @ tempsrakyg ang for a time as
t t A
o Bl s B P2, ol As iRl stagd pP e Phigher
temperatrag thae the praceding $tegegr oup capabl e of st ereospeci fi c
c T or have
i 458 PEbE s PG TE B0 Y Eec bRt T mdRY e Gt Ao version
of at dewot alsiun @O%f;mg at ledstaabmiteds, GOrceSDSQ/Qm?&ﬁtv&ﬂankwboﬁmm hiet 100, 50

andglgﬁg@ SRR Pﬁ@ﬁﬁ% 95 a&ﬁiﬁétﬁﬁnﬁo@i mﬂé@éﬁ e &Eaut 80, 85,

90, 38009¢, 9708, 80 chr ADOS;. SThé &BndifBAS (8R! F)@r&tﬂiré‘"iﬁh@ﬁ)eoﬁ%éﬁﬁﬁ@n etc.)
about’ 10 and about 30nm Thus the arger di aneter

may,b gifigigyt thagkicxe thisdeemephsprYeri@lween about 10 and 30

n
T RO Tt BT ) g
polymetisaton rtthaJandlaESmaeer@l nzetyobe weehedl ﬂhelwasm niay, be for.the
puréc%b (%61‘ OV% H{areacte 02 Ogm glgurﬁaé:gl 3 ngf?g(? 31%8?1%}8 bé/ﬁ{dél}lcts or
othdriaw @AORoUlEL v@lg}ﬁ @r 51ﬁcro&])mkéﬂ ﬁfate%&l.ﬂl’(ﬁﬁvaﬂﬁn@hﬂytus@& solvent,

40, .45 or 5Qnm). smal | er di neter
conySpLE, An FGFHEE SV VB Ao BRI DR e sonay SHge solvents
mclh@é/ﬁleﬁlaHEIaBtlﬂh@lnﬁbﬁfopQﬁol bﬁﬂmm}n@*amorémemdné aacé:toﬁ‘@ d)utanone
10 or 2 and 7nm e. g. about 1, 2] 3, 4, 5, 7,
tolughe, |digane Ph @thes cPBISM J0heniPp AR MIXtHFAStQ rthese. Sﬁ@ral awagbmg steps
ma}dbé‘g@ﬁ(ﬁ{ct tHeSe hﬁ? e TRALWH YTBLAE d 2 nie{ s ﬂgﬂe}eﬁ{ solvents.

diranet er wi ndows may-be bet ween about’
The20atgrialonap bt Weied falboving thelwashangl Ohe, dr@ing naeydediurjse Sredting the

matgn% %g%%%ﬁtl%g n%ay da_[tzaos }ficieSrioi _inr%f)]%ai?l[éé %} e%rapgrfa% tﬁg g(il%gr:ltlused for
wasl;{hngh& fendperdtidielmayl depknd b4 tHe ndthiel(e.gl boiling péint, vapBurlpressure)

or b R B S 2 bR o A1 B 2 5010100, 50

80, sol tJ 20, 0083 1sWor 7Th% 08¢ e hpb& SBREE 70280 rmymma\m a120, 130,
T surface area of betmeen about 100 and about 1000

140n¢3/ 0°6r Thetdndas mdocemns anplyisne, VaPGEmadefB’Qd vemom to the

marBlll, et a5 o i 588" 2n %5 Py 1

10, 4G1¢b B@D 26rto 200, Hhi 19RO go SemPar, pcame DR pleSire,208 ,about 1,

o 2303 300 5%, (00 450, 5004 5200500 100 o90010000, e

d:yla@cmay Qoinpaiael }ﬁbﬁﬂg al gid, /eQg. &iF, hﬁidgemncaab@utm&nde athebugh the
O"; 1 and and 1, 0.2 andl53 g and 1 or
ma’feﬂ Thgeas s l?egat a@%gen‘f SRRsratere It ppyy atﬁlezate fompergfure.

S@%} c)oofﬂfﬂleg)réx'é_bss tha¥ cothpeiRe dihslvids: Be telﬁpﬁte ﬁat%ﬁal #- Bsolvent

95 or Im/g. The partic|es of
whlglariws(:mtadlésom theinalymaiy Thavelventnshenldbg o |S@1Vén'fdf0&ﬁb‘t tamplate

mat il IS T RBRRh b A poE 0P Ror e gne 2 15 ¥ were the
tempkate tompdse, silicanal sjtalsle zotverd may dncbast, 18 mayl 18, aw alkaline

and 7, 4 and 6, 5 and20, 10 and 20, 2 and 10 or 5 and

10 mcrons, and may have a nean particle dianeter of

about 1, 2, 3, 4, 5, 6, 7, 8 9, 10, 11, 12, 13, 14,

15, 16, 17, 18, 19, 20, 25, 30, 35, 40, 45 or 50

mcrons, or may be less than 1 micron or greater than

50 mcrons The partl cI es my have a narrow partl cle

s - -,
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silica) or between about 0 and 4, 0 and 3, 0 and 2, O
and 1, 0.1 and 5, 0.1 and 2, 0.1 and 1 or 0.5 and 2%
w0 p@BgestBE material (e.g. silica). It may contBCTISG2007/000067
0.1, 0.2, 0.3, 0.4, 0.5 0.6 0.7, 0.8, 0.9, 1, 1.5,
2, 2.5, 3, 3.5, 4, 4.5 or 5% inorganic material (e.qg.
silica) It may swell less than 1% at 200C in conmon
hycbmg'dﬁ sclusol, \eemtsediuin, potagsismedl cdesiam hjfthnmab @olution.SThe solution
bet ween. aboyt and out 1, or
ma o, 2 afameil, S Sy o o eltheclo 20a0 6 sngiapatan: I may be o
sol@fyrTNarD a@&nug akBh¥leR!S .in Jduécl| BetBoly e&hﬁ:oﬁp Ethh&sit (brn&;ueous
swel | i n ?géfﬁoe sel ect ed, for exanple, from nethanol

ISORKORAIOL Bpalsehol may) o B e anddhpglicolal e p ratio of
betWedWHoues MehdKes 808 voRllOsRl05M: 1 %ﬁa hon 1‘165@5‘?!2' 0 isdgd 1.5:1,

wat er etc. The present I nvention al so provi

1.2gradels b2 fosrl- Irhienéd - k- hee.paaboiniciil at @5 rhaﬂérll di4:1,Tha1, 1.2:1, 1.1:1,
Pk OCES oRpri s | Py egnat u
1h11? lg 1:1} t(éi A 3aft iee§t4é fg’t qurjas?grr %Oofh% once?tratlon of the alkaline
hydmm’qber may g betvmenrabnutr]ear[m:ihmem% W/Iveomhmtmrtai S)lar2 2t 10,5

to 15 B B Sbbosl £ 1 & ol PIHORN IR Fispyamay be

contfctpd aciemptiaturdhad ﬁﬂ&fttrh@ sinbR fﬁﬁﬂl@édlﬁ‘dlon Stthéd template matenal
Itn}ﬁygqeOpartl culate material conprising the palyner.

GharTPReIFEEANdRp P Ae thaltdoes Bet e ﬁgmﬁﬁmtgimphltwn of the
polyrherTBYenfIRRY USoltidi] 6FpdmEORRy Bk MilenTE L ggxaﬁqgal{ Bodh 10, 9,

alum na, titania, zirconia) or m Xt ure
8, 72691 )i%dofdhq“: g@lym‘er alhg t@mperghlrm@ﬁ@ss@lwsg imagy dwe between about 50 and
[ u | or ,
R AELTAR 0, 9% U 0%, OGS4 b 308 190 B o 5.
70, lﬂﬁsﬁﬁgelIOK)ul HY, 120) 1305dds o da0G.dt dmg drei foedt least about 6 hours, or at

T NN SR

to 1|2ncz>foppr ane@lm@msmo Qélhé@tfseég%@ut gegi sraparticukaiL 15, 16,
n‘ggﬂ e material may be hydrophlllc it may have ~
17, §§4 30. Y- Fdpd3 6h 2t heussupr Bag be dor mpte thar @4 honesy dbe dissolving

ma;’ EhsmWe Rdy dbQRN3b; 6¢ %:&tte Xter}ﬁéft@n%\%/ gf ﬁtplg?sg'pﬁ %rggu B%, 98, 99

pore surfaces thereo Suita
or 9Qr58/m pﬁﬂlmigzrnpbte mxigripl, er betwkerdabout Phrend gbmit|19D%e, or 96 to 100, 97

o ST a0 4 S o S AU SHAOBBY e 5 5,

97, Bﬁd?‘hrﬂﬁkﬂgl% G, &9, DB, 198y OHTW(IW of GIGHTtbﬁiplhe Innettﬁlalf Thd esulting

and/.or of the t|c ate rrat
eI e B ERL B BAYE § U JneamERoLet Gesthpy 96, 97, 98,99
or 9sl 50/9 By keidd®] AbesRéentibott 93 aNENMRut | DBl §504 tosumc by &y €60, 98 to
resent specification may be al so achi eved

in
100,23 F?gl Wy%?r%%l 0% by evielis %gnaﬁlOéF P2l196, P7. B8, 99 995 99.6, 99.7,
K te material is used, the process may
%9 glﬂﬁg]gq,gh@@d Zoyts‘t%e htgf hydr ophobi ng a hydr ophilic
t &gl prodess) mmant astditidnallnsotpsise ilizesteh of eeao;)mg ¢hgpolynet o as to

. h h I rerd dr, hob

1ntr(§#§1}%/e c%ﬁg[ﬁapc gpou§a0$ Ir[ﬁgt% S nﬁ rog p%#l | Pa&‘? i;lg%/,quo mlcrgpartlculate
mata&?etle’f}ileadeawdghnﬁy tmdpmmheémtmg themgopartiGilate &uﬁﬂtﬁlal with a reagent
con% dro DF obLD g%ﬁ@ ?ggg e]}x?fln d ,cge%?,g I@{nlg{gg S’chg Olata ?ftllg ggroﬂg, may be

asyrhﬁmféenhﬁéﬁw bhiest anis sh HRdVBEMYirfte Shi; 3 @ewell known methods of
trimethylsilyl halides partlcularl chl oride),

intreflugipgchemiahnyps Hite a molepulepranio g |fmcé1ﬁn'drss§ ispligh éf)he@mclude
nucﬁgﬁﬂlﬁé‘lsﬁ&ttmﬁ{cm’ bi ap&%ﬁ))'ll hdllde %@e Ei%t bt HioBflde “click’
reagents. The tenplate materi ave a struc
chem@ﬁ*pj retes iSuijalde cligk cheneistry arayanclpde ﬁg)exgmp}eeqypbmd@ylon reactions,
wi ndows (i.e. smaller pores), wherein the cells have a
| arger nean di aneter than the wi ndows. The nean
di anmeter of the cells of the tenplate material may be
greater than about 5nm or greater than about | Onm It
may be between about 5 and about | OOnm or between
about 5 and 50 5 and 20 10 and 100 50 and 100 20

~ N ~ N - ~ - - ~ P r— o ~ N P r—
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particles of the tenplate material nmay have a narrow
particle size distribution. There may be | ess than

W@ bwatoe®o of particles having a particle sizeP@mD§&2007/000067
than 10% di fferent fron1(grégter than or | ess than)
the nmean particle size, or there may be | ess than
about 45, 40, 35, 30, 25, 20, 15, 10 or 5% of

sucharmt i teeHuisgennd, Z-Hdipatari cyeaoadditiongo Oe(ID haz[taliyﬁt% azide-acetylene

cycfoadgﬁlrognf)gprlsqglcfe agﬁ l‘glﬁ tolglgl ic §Bbs%1 1on48 sm@é grlamgg%ngs (e.g.
epolly Qlr hdifidias rhavy), %nﬁatﬂﬁf bf Gk&s SdndeariRles ahaaeﬁidi]tfbﬁ) reactions to
dOLg)'lfferent fromthe nean particle size. The particles

Hst anspexidatiam dibydroxpiafiope spherical, or they may
bqns&féeeﬂh{b% tlﬁ'@a@a@ 1<,S Bfdupas 4 Oﬁ}fﬁfdirdnﬁ:l %1189;? oAdsunﬁUiQ'xﬁethod for

rhonpoi dal ,” pri srmt or “paral’l
intrestaging thiy goularsdm Iaactpmr@ﬂd teeineyli hpdid grO'ﬁbe)nrthe polynfer (Wkich may

| at ial, and.t

be ieBushe DTG b MRS BlBhED LB i pmotin
derh@timémr@cbmptecbﬁipbuﬁdhﬂl&hﬁmt 1 5 1, or between about

10:1 and 2:1, 10:1 and 5 1 and 1.5:1, 3:1 and

1.5:1, 5:1 and 3:1 or 8: A&l and may be about

10:1, 9:1, 8:1, 7:1, 6:1, B@,lk 5:1, 4:1, 3.5:1, 3:1,

2.5:1, 2:1 or 1.5:1, or may be"sone other ratio. The

mean di aneter of the wi ndowd of o the tenplate

er.l reat ey about .greater th
o o A P AP OISR S ey e
nuc&bphhﬂlcN -protec?l, pytrodidthe2Rrivdtivend 10, 1 and 5, 5 and 20,

o R EgR BRS SRPRiSHos HEGpAGRE Ao dcippapiculite Atiietalgihaving

halc?benﬁyl Sroupd), inld . sobznt. 1Bhe %6lveﬂt5ma 6be 117301'}&’[ f%? thg(byrrohdme
21, 22 2 24 or 25nm s The g;aretlc es of

derivaliys. dt anayabe g Bon-sres)ling welvant i ethg mowmeroef ﬂ@t maeraparticulate

B P GRS O o 1

ma)ahd a3)01a1 salvant2 ]t Bayhe a31ipdla15apmdc quvmtSItalmy e @ ichiatiquid. It

oo 5,1 Gl e foAe g GPLIREE fss,

metlhylgyrrghcgene;ﬂ\%ﬂ)l hsxan%etgyl ﬂll(g;ph%n&tmagudﬁ ol Ehé’sp'&ora?niae (HMPT,
.4, 2.5, 2.6, 2. .8, 2.9, .5, 4, 4.5 or .
Pﬂv@ér}s/@ropﬂﬁnwaéf?@a%%aﬁr 60t %ﬁl@fe _sofigat. péfie' Oigrerpgf  the

micEipERiRAltP BetekibCafiiht 3o Reat By B 2Ry é&gpﬁ%dabout 1
about 1000n2/ %9 or between a out and 500,” 100 a
and ahout 1940 winel the gucropaiticulste magoDal, zobetwn@n goott 1200 5ar1| dind 2,2

iS5 39019 2300 S0 GE0. 508 41 60 5550 Ao, T

pyrpB0ine rdefi 9@tivaray7 hen v/ aglde@ttdthwamma*e,eata mpe oif foiebveen about 0.1
T O O NN N
and&80 1 ©&Q01, 1604, 1066k.2 ﬁﬁ@lnﬁﬁﬁ/g, 640abdu 0.1, 660.0.3% 0%, 0630.6, 0.7,

0, 720 , 7 750, 80 850, 900, 950
08.df 1b6@32¢g51 Gor/> %ra?/ §8w?@pétcmw be adiqdsgtgngragying o between
aboht€ 058 t4RN BBQUD 1RO UquBhRAte relbiigd t@bﬁﬂfobé&gf@ ngllog{)s on the

The process of the present invention may conprisSe
miceppariicylatemaistipl 0y abcné G&fpl 2t 8-3ratled.ilalo. 2,0 ®rl.dortlgo 1.2 mol
l@ke tyeni al be . ssgedy 4ThHi
e o LT Rt V08 thdabi K 1P e Periger i i by 2 mol
equivelzsts, aoote tB:[ﬂ)aI:;ouOE nmle b@asalemb,ca,g a])Oﬁt 3,358, 6,208, 9 or 10 mol

equi%%]ghtsggl% 151:13 nél"%fgﬂ?xg @ow otrgacfg%r s8 éioxgg{l%g%ar?dﬁ)ﬁ%gfﬁcient
temperatntO for ZidCorporation) ,of 3BMroliding OgFoudDihtd dhed HicroparliO@atcOmaterial.
2000C, e.g. at about 80, 90, 100, 110, 120, 130, 140,
150, 200, 250, 300, 350, 400, 450 or 500C. The
degassi hgmay be under vacuum The vacuum may have an
absol ute pressure of |ess than about | OOnbar, or |ess
t han about 50, 20, 10, 5, 2 or InBar, or about 0.1 to
100 0.1to 50, 0.1to 10, 0.1 to 5, 0.1to 1, 0.1to

A a A NN — . A NN AN A NN N a2 A NN A a o~
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or at about 50 to 70, 70 to 90, 60 to 80 or 60 to 70%

e.g. about 50, 55, 60, 65, 70, 75, 80, 85 or 90% on a
wowioghos7ss vol ume basis. Alternatively the |i gRCTOSGEY7/000067

not conprise a nonpol ymeri sh®l e solvent. Suitable

sol vents which may be used include common organic

sol vents such as di chl oronet hane (DCM, chloroform
Thectanbmaytlmt hmwhémerhodel ahd abdsﬂt%dﬁmt’sabe betw@kn ab@it 1 and 36, 1 and

24, gcet aEIan ighgﬁu épﬁgfl an 4&02@ rhcg%él L&} B‘?C{ 3(Hmurs e.g. about 1,

2, 3pal yeol $atisonsof1, bhea 7B00RE36s 39, 4Mas ok qglheuﬁémﬁ@tamsperature
infused into the tenplate conp rises one or

maynbt heruiees apaue Shepdhel €, eghel tcbt%ﬂ SQéﬁg%nXOrtathOin%}to 150 or 70
to 1?3 ool (iﬁ()ut 5@ ﬁ@ 90' 3@ gbﬂlﬁdﬁpa% é@ eISZ}Gegﬁr’W 220 ?\gg%ﬂ"g%@h@fe%aaerature
mayabel a6, bel(b)N ﬂmdbdikﬁng p@nbeicths Golyents Bokowling Ohl%reaetlgn, the resulting

deru/B‘uset}émcg@%?cgzg?a%gglaéaggﬁ%rayiﬁ%og%g'%ﬁte 5%(15 %ﬁ{) h%{) 'Tirﬁﬁgﬁed The
sepabaﬁd)ﬁs mayh@ndprigelisettlingi and desanthigy sadrifuping, tiMerihg el dhe washing
terial .ma rise a crosslinking noner..

B be 44 GRSEiPEd BPaRPH e BRI UREe malgrigl r{%pheggrrohdme

derlk}Qﬁ\ha s %Oﬁsﬂ)ﬂo’&'&teﬂgpmﬁfﬁ% RAdat®eNARe CePHalidedKini@oparticulate
mononer. |t may nprise no noncrOSS||nk|n nononer .

matgly willg ap - mﬁ)éeCtegsip@af@flalc A 4k icase, ity meMefRay also iegfude the
s B R el i, Mo REE LA v
Booo(mlmtylomycanluylybe tltik emayc a;bmprlde seaqmog ﬂhy pepratctad noaterial with

tr1ﬂ££r§£1§eélcr%}cp &(Fﬂnﬂtb% En y%egacﬁ]%vgtg3 8}81 %xfo(%lrigptﬂﬁgf gr%?f%gqﬁl I}gqerlterial to

TFA Ypgtorafly ifnmcCsrgsst Isﬁlvemgsm%ﬁ&bhloﬂ'diﬁhan&’ﬁfomﬁlfﬁment time at
soners of each, ot her be chem i‘gl Iy distinct

Sufficg%éeraPerﬁtHfFoWélepmﬁfé ﬂ?“aﬂ @wecgregg% i SRR bg room

temﬁ&ﬁﬁﬁ‘@%? ltﬂa@'lﬁe'wevﬁﬁﬂ WRperiBYe. T8e Hind 1ﬁ§3$5e 9&%& Aot PAnd about -
i ght basi's, a volune basis or anole basis. The ratio

48 1115&1}75 l9¢ beftvepe abaut d1#odt361 1 3n 24,11 gnd 12, ﬁ &d 48, 32 and #8524 and 48,
11l Y X , 1; 151
12 i gejor 9 a0 Iods B b 28 el Sl S R 20 3
36, 88pd2, 45 Jgr 4 hbwiswé“he] rednﬂnng il:até,lyan dnﬂ:rdpartilculht@mhtdrla’l may be
sepdf; Ad 15ty wisfed hagaried. 1R Aifprdich 15, Uppfie ety and
decdntihgpeshtrdfuging, ﬁfteringlet5 'Hredwéshﬁlg aﬁdedﬂyﬁigl Hay 1By asb@esf:ﬂbed above
exanpl e ahout 1: %
for thejmjcropargcudate Inafergal ]ioliovimg i[hlf mgthqd,lt efa‘@}ypc lillegoHartlculate
matéﬂélgrﬁay faw Q—pyﬁroﬂdmg léadilng of Betwder? al;od? r0 Padd thn?ol per gram of

basi s, vol une basis or a nole basis. |"'east

matetid, of/priwesn @tmlt Orloang] §-pu@d and Pebrdk2 Mlb‘é5diindlln§)l2 and 0.5 or
ne. Vi Oy I O o

02 TGS THE I R VR4 M B 8065 07,

0.73, ﬁ@sé 8501. Be@ 96 boi;aimarimengrannoﬁrmueﬂalt hat may be used

#{q\? 18181 %ﬁ r}‘)?chvgé%gs ‘Z{[g?@? ¢ hc%%y%%iﬁ%? &?tg(iglploatenalyto a product

con@tlbmgeé@o@ihg cald diasiipymategial @6 hepardedateyalesial @fcording to the
dlmsthacrylates ptlonally substituted on the
inveptipha Y Wl%fr@t??ét mg?f@%‘sw golt pF“é‘ﬁ‘s‘]lateoW@teF‘%é‘aﬁ catalytic
fundHIRAIC bRSIDS | S IAY STRAQRerdBly shRl FintliBRR SlouPs being capable of
derivative thereof. O her non-crosslinking nononers
catalyisig myele@nﬁ dlae $tm@|ng araterial yo the raedust. Ehercpladyticsgroapymay be
as d%{i% d P;?/&ﬁrlﬁ L g{: }I?eéel A rggér}f) a{é‘?eelgat Qltfh%}ﬂl n?zﬁ'r lﬁvétaeéatalytlc group
loadimg bidloatyket ghoue O Hydndnimtrhalcpey |gadane, of ptaéergpll or between about 0.1 and
nmet hacryl ate), acryl am de, nethacrylam de, maleic
acid, fumaric acid, maleic anhydride, maleimde, vinyl
esters such as vinyl acetate, vinyl ethers such as
nmet hyl vinyl ether, or other polynerisable
nono-ol efins. The liquid may conprise at |east one
nononer haV| ng a functl onal ~group. It may for exanple
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may be a non-crosslinking nononmer. The nononer unit

havi ng the functional group may be a crosslinking
woreewsies738 The | i quid may conprise both crossl i PKi/8G2007/000067

monormer s whi ch have a functi®nal group and

non- crossl i nki ng nmononers whi ch have a functiona

group. In that case, the functional groups nay either
0.5Pp®1 bhe 02201 i 1, io)eyarmay Otard 0.5 @ O ankh@3) é. gualbdumay 0.15,0.2,

02858 ERIL 301570 o, B! 08 L0 APk TEF 6388 R80a%5 &l pe
gramrﬁfﬁﬁzﬁér?dl TRYreBQicA thiles é’@érebéﬁb&ﬂf@t Rmay!de SBYiRBedfc.2Z0

onpound, an azodi car bo@é ate, a peroxide, a
h;lampéxmplﬁetheamg@p@w teemafsﬂalsc@n‘aorwswpyrrqlm@e gibups, and the

Rl Lk IO LI 05, T ORSRPalfn Po of o
cartiamryb eompumrfd aavingianho-thiydrogedh \aien ite ani activatedcalafinc Tk carbonyl

ve.a half. life at that te rat ure,of, abou
conggufl g At of e3Ghiig a Keforpe i Ry 8R0S g1t el e olefin
may'b& isBgerde0delivaiig, c.gl @ stﬁelﬁﬂhdﬂlﬁglhleél,ec@orﬁuﬁtﬁd&%ﬁ@ stﬁbstltuent
2.to 20 hours 0.20 hours

Thq?Mﬁ@elo%& tiarpingy g it cyelgh ama%tﬂ ﬁf@rosmenesd* emlcaaela@dmon
ma}m H?:Utagﬁ cQtraI}%Q&’U'In lan %xarﬁgle 1the mﬁxo;?artl&latg m@t@nall\:\‘:oﬁfprlsmg

hours. It may have a hOUI‘ l1fe terrpera ure
pyrt@élﬂmaroamﬂom capabingrH wath can aqm@ olgﬁn éavisels rabowtl Barolidine

oo I P By R 00 v o

10 at@, 3820 #08,501600 and 50, 20241 408025 MBG;foiEmﬁpleﬁbbmalﬂ a5, 20,

iL,Ri td ators inelud aobls saobut ron|tr|
25, 4P is H00 1S oo BB S T bRl AP utish SEEheid catalyst (e
TF@eétb%ﬂWé@i gbRit 6. anihgboun ROMBIY) e.BRYbIIR 5PHESeRtoriZ0 }bB%) in the
qui d at a concentration_of bet ween about 0. 5 and 5%

carb/wl Gpmpeynd dy agdedibbig cerbgnyngompoynds maydbe in jexgas gver the
acu@atééléleﬁnoé glaﬁefér §x{9es§ofgn 1&§Péﬂou91 5 1.5,2, 110550 210022(% 300, 400

ww or wv. may present

or ’iﬂ@tfmhienr abfmitl L 1a21d1 ablo‘htl 592, @n4a5an) e’-%é@; 40,1584 460, léO 200,

250t 90(? %|5§ nﬁfdd %@8 F P@(S golfg gﬂier}e%ﬂ%g #%Pfiéjmn%% tt% a?&%ﬂ{et.eéaperature

or saime withet codvemien? Ierﬁ’pdiatu& [t3ndy; betcondlubted foSedfhicient timd & achieve

ba's relative to ri.s the.li
2 sRBlecpenton ok curigrs Mot 0 B 2025 Ao ey gfetin. The
reactiof nhdydlbd &eﬂé@b‘pe@ﬂ]ﬁf) &ﬂldsﬁlay davas Tsteﬁﬂ)sf)é‘tﬁﬁ&@n@ﬂ alléast about 50, 60,
material with th

lquid. It I se addin
70, 18D i 9”0 Pri o EekeapscHicEy kbt wﬁa? acm?rﬂr , §8» 85, 90, 95 or
100‘%j 4B 9%edciEn ki lHed:nélﬁlds ufflcg '5?{% %a? Leh Eﬁdjﬁlokﬂecﬁﬁ)‘(ty of at least

onpri se pass ngt roug thete
abonia‘iQa |6i0a170 80t oneranms@@p@gﬁm@br afjatdué Sf)gﬁalwt €5, 70, 75, 80,
h [ The nat| f 1 t
85’t er?p? ate %r iera geuudrC ﬁ?}n e %t gQaS%FGOSélgr eghaat?mnmaﬁahave an
dlaslnﬁedmelewﬁty abaiileast alboml’ﬁﬂ) aboua, ﬂ) dr %%aon/\dn/vd(aete@osejé@i)vﬁy of

or_Vvl/ e.g. / sis, |t about 1:1 to,4:1,
aboft ) % 6 65, 70 75 9. 3339 35 bt 1 5%, T 2 she ek plieeq abou
1 an‘&l alao@tr 482hc;ur§ Qr %et]aveeﬁ aﬂeutélk%ﬁblt%ll and 14 51 énd & E,ana 43 IL2 and 48,

24 asld148 &2 aﬁ‘én96b)é1§@Pé 3@H’é’ﬁr5563 ahqvélr aﬁ & éf 64?&&» élit]o‘? 21,24,
27, %@ %%9”@?%5‘&'48%&9 the step of |rrpr egnating may
uc hat’ the rati o of nonomer (i.e. crosslinking
nﬁﬂnnmprqﬂatt@uta@mn@te@@hmaﬂ ok mepisad ﬁmr@ta)lysmg swhsgrugniereactions. It
bgt b
B R L35 S it oo 5 ot a 18 el o G8Rgy g loss of
catal}mc]a,ctlﬂuty on saclPreige &f leds than 3bout 1086, 2r dass thancabdub9,Mg, 7, 6, 5, 4,
per gram of tenplate material, for exanple about 0.5,
0.6, 0.7, 0.8, 0.9, 1, 1.1, 1.2, 1.3, 1.4, 1.5, 1.6,
1.7, 1.8, 1.9, 2, 2.5, 3, 3.5, 4, 4.5 or 5 nl per gram
of tenplate material. The step of inpregnating the
tenplate material with the |iquid mayconpri se exposing
t he tenpl ate to the Ilqwd for betvveen about O 5 and

I ~ o~ . o g, ~ N ~ N
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sufficiently low to not renove the nononer(s). The
tenperature may be between about -50 and about -1000C.
WO poosays7be bet ween about -50 and -80, -60 and PADSG2007/000067
and -100, -70 and -90 or -730and -850C, e.g. about
-100, -95, -90, -85, -80, -78, -75, -70, -65, -60, -55
or -500C. The tine of exposure to the vacuum at | ow
3,2m"¢%l(agwlesssdsﬁn]dodtmeﬂ BW3,i0c3, Ot Dy, L phf, 22.5,3, 3.5, 4, 4.5, 5, 6, 7,

A et N A TR A SR
ylerde@mme c§t@@%écﬂﬁ§abﬁbn WHeH Rk (tﬁe Gamé&RfRuhhNc AR and, of4reagents
or é‘é@ of the nmpnomer(s). |t may be between about

<an4 os;h?a caiplyst if presaridmaderdhe prneealitigns af tmessl Smperagyrg. It may
dlslglg}é %tlék? f%f %&nél%sﬁé&ﬁ% ’ éo’r %); %geog%&gt‘%&tirad}ﬁ)g ?}%@f{c%elteﬁté@ty of less
than abelit d 0%o ot &isa than ablet e, 7i A ,i4aB02 or dVefe.d)a los effabout 0, 0.1,
[ td ng, th nd/or on the
0 2p6 g‘pc(flgfﬁ)eﬁgan?esf 5?5 233%6% Elt Ltlzag’pgléy?r’eqérJ 9S%r 1?) “nononer (S) .
| tAmeyw typﬁmflmaieﬂikﬂaldvﬂgwélhﬁg Imaxupcdohs) palyheipartildasr @1PPs), has

and for ficient tine to pol ethe noper (s) . )
beeflepaigps kot i PteroioNg st e PRIk i B hbia v material
candRChséDds el @©fippbitTBr dafal i isomnsititdsi ci ent
deconposition_of the initiator to polynerise the
noY/&HRYE (@proaghes haxe | prgvignsly beeeat develenegefart siynshesizing porous
rol LA 0T 5 RS, S PR pesporns
polymerl doficemplated an@oporonutpedym@, =t¢. oHaWeherurderiving mi2®n-sized

o P 9 e Kl Bl
Thetr:: pr@&mmhvélntorg I;Jaﬁv,eh4foui:'nc(1j that silicédus Qnesbeellul% ﬁfanQQMCbF) may be
ou It, may. be, heated to a te at et ween a
sucasgStils ustshi § PEOIEMIE b Entiaric Ao BE dnaelogronpgzhao, D.,
Fen%nli H&6), %5Meﬁ%ﬂ X0, Frg(gldk%h 09y, @ngeH(QdBlﬁosukl’%Q @Y. Science

about” 5 ,

8 .
19980479, 549, Scmdt-\vyg@cel P ikens 0% » THKbaq, Ep¥eng, arr,ecmmlka B.
0
P, SEERRCL 1L R3O Chon slikbod e, LATREAAIATREL By . W
Jr., YempeP atMargolese, thhel. ,| ImittomatiofS,, Yangit heY.S(SIuc.‘k@, Gl(lD C(fhe%z Mater.

200, B2 R Flhd” S HRRER D) SGRBkReL By e ZEAS D., Stucky,
G. IDUIYﬁﬁgQUeYSL@@QﬁW 2009, /8,829]; Hett&; J6S., Eanc%steﬁ "IOTMlQ‘rhnka C.J.,
a tenperature and for a

s, Each e e a
Ying; ﬁegﬁ abangaed; 5@@% %(gg&ég Wf thgpe Feherances fge dncorRoraisd derein by
crofasirepbdsequent stage may be at a higher tenperature
than the preceding stage. Step b) of the process nma
c Orhsr ME&s lsisquitadi g‘Pfﬁ@l flgengish aﬁeqtr(u§9ur¢,oalaip eendeiwidoby a new

g S, O e G 8y G i o

beer @€ported bafae. 1P Ps I8taan the 10l phmiceﬁ SroperB&s afldleglﬁ%oporous
. e..0. t.8 9 100%

st P B NP b i “Saclbted Wil aisn atipB sBRac Thognface

propeetyif MPR heitbeteasiichbéified titr Switkghee off po@@ﬁMEﬁﬁdh@monS Using

a hlzﬂiI gm%o e; g{ﬁ)ggmrsre ztéalt é?qslélﬁl %gqulg% %gssgwgmg monomer) molar ratio

(e.gPS! HPE heS RlvERABrst menpe&fwe& | S EnSRthEY Wal riERY al rEN8sbugh to

The washi ng nay for the purpose of removing
retajng Paroue atrmin@n%fter regpvlcafdhe mhcmt@makatpr Therporesiyoef the MPP

e for P MRS o ol e @cifc suface gpea may
commonly an organi c solvent. The solvent may be a
vol atil e solvent. Suitable solvents include nethanol,
et hanol , isopropanol, chloroform dichloronethane,
acetone, butanone, toluene, dioxane or other common
solvents, or mxtures of these. Several washing steps
may be conducted, and these may use the sane sol vents,
or my use dlfferent solvents The naterlal may be

— o o
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material. The gas may be at anbient tenperature. It
may be at el evated tenperature. Step c) of the process
woregpsaesTps | se di ssol ving the tenpl ate mat eri al PETISG@2007/000067
sol vent whi ch does not dissélve the polymer. The
sol vent should be a solvent for the tenplate nmateri al
and a non-solvent or a poor solvent for the polyner.
be variedHeone é@@m)’tfgeto &5¢ Imnez/g enpbeet &he eumfiick pespestidsiafahe PPs may be

| e .so e .basi It may be an
COé& Eg??%gﬂ9%ﬁ %gﬁPﬂP?BﬁénE"@nmgbd|un] pot assi um or
C a5 GUY IRSEpIRY loﬂ ﬂle&ﬁbdﬁﬁb&[bn abldQis8 oF MPF%rhréTBi’és&ﬁe@Herem MPPs
al cohol i ¢ sol utjon i n et hanol , et hanhol

may §J3pRIa moqilﬁeﬂﬁvﬂb‘@néyls@tlmdeoaﬂdt Cr&rlmxytaatweta sPyrrohdme was
suc@és@ﬁlﬂg infrRotlizddNod Lﬁ@#ﬁ tARLPR '}ﬁﬁlldaz?fglgﬁ gfiﬁcngé. r%étg g’ug "Michael

aqueoUs I sopropanol ) e aqtieous a
addgtiont wf ecysiohgmanene atod nithestyatmo wwkr iMPR-snpitdriedopyirelidinenled to

corf 4 0y o 0 o I S BB

1.Thel aMPPsl: Hescribed 9. headiaut fid 1, apbliéatioh. ks 5: dataldst4: dupports,

1.3:1, 1. 2: 1.1:1, 1:1,
adsatbitlfs{abaqr%ﬂ%% St Tgtiridlt i ¢inG Hrompteerapy, and as
nan@btk@irB® cdiyiehs 9 di ﬁ@yot&ﬁs Q&ﬁ/&ﬁ%ﬂe@bom 1 and about
10% w' v, or about to 5 1ta 2to 10, 5to 10 or
2 to 5% e.qg. a%ﬁ%lft Desciiptian of the Drgwings g, 9 or
10%¥eVred ERfbodintfl Vit (A8 BN ;
ten‘pgrlgt ur eoand for a tine Sﬁv@&&%%?ﬁ?o\glbggdgﬁcr%bed by ey of
an expmpleeandy.avith reference 40 thelaccompartyéngadrawings nyherean:ur e and
r cadse ni fi cant dissolution
F1g1§r811 atstzl{g]?ne lmg“%ggﬁtef%gn?s&. SSOI%UtI on of polynmer nmay
Figine Eadhen/st '(he bgrgtieed of dohdn MPRWippbBied Lhifl pirrofidie b6Y/ONHC
%&ﬂthe pol ynmer. The tenperature of dissolving nay be
$veen about 50 and 1500C, e.g. 50 to 100 50 to 80,
Figih® 3 R al&flemd Qust:atid® theO§ gnﬂ@sﬁs%f MEPSup @r@&tdme with
60 70, 80 90, 100, 11 120, 130, 1 0 or 1500
1nnﬁg9hw@ 2t | east about 6 hours, or at |east about

F 1g1;1§ u4r g@ a%chitéo Li?ﬁ'%lsatmg rtgp %% 1%&6‘1{%%1 cﬁggh %?gégc{)o%% anone to

nitrestyré@e;t o 24 hours, e.g. about 6, 7, 8, 9, 10, 11, 12,
th%rg S ]sﬁ0wéL‘ESEl\;f6 sc 171 ing ﬁ{%ﬁ%glz Hlﬁl%f(f%&q,?g ut{;nggesrﬁg (a)zée]ipherical MCF

or ‘may
m1cd1paﬁmlles|an@(bmtyl\m&$aﬂ1d/e at | east about 95% of the

|.at e t rial, or at. |east abo 99 ar
Figus§ oe00e N edspmHoR:esomtip dfodermg o 8k bisdh Gb3iHP-ds & MPp-
CO@HdS(%*MBP (jLQiQMe ywppsto 100, 97 to 100, 98 to 100, 99
0 or 99. to 100@6of the tenplate material, e.g.
about 95! e%'edd?escga)tlrmgo toe Brefggred Erpbodimentss, 99. 9
Synﬂ[esikq)%(‘lff' the tenplate material. The resulting

m croparticul ate material nmay have a hydrocar bon
corn &t examples presested dlorein, S?BQHC@VMCQBmIGQpam«)l@QOB%Hyum were

e W ASRUEETOTIE ) 5 0, Y0 119000 190,15,

643byTh&eing:|n¢p8artﬁ:ég Iéeﬁfbwlf E?; s&@ace%%a 88 _,?_?1199112/§9nc5a PBirfensional,
or. t cess may
intecggRReCiogprs SRCBip M S HETE < 10F TPeAqe0 REP Ch apsofapested by

win@dwPeF 18rh.nt roduce catal ytic groups onto the surface
of the articles of the mcroparticulate material. The
E Porafere ﬁtﬁﬁateéeaSrléla&trat?fg in Kig. i dhyp sbeeney|diyiaylbenzene
t L
<DV@?O°S%“§*%%%” B PR DAL TAIBNT L Rk lbrommaid onto
MCls ywmsiforn. polymenylayer etasr fdrmedhos the elGhayfranmvporksby  direct
any of the well known nethods of introducing chem ca
groups into a nolecule or onto a functionalised solid.
These i nclude nucl eophilic substitution of a benzyl
halide (e.g. chloride or brom de) group, "click"
chem stry etc. Suitable click chem stry may incl ude
for exanple cycloaddltlon reactlons such as the

o, N 1
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hal obenzyl groups) in a solvent. The solvent may be a

solvent for the pyrrolidine s derivative. It my be a
woews3083B8 i ng sol vent for the polynmer of the PCT/SG2007/000067

mcroparticulate material. B2 may be a swelling

solvent for the polyner of the mcroparticul ate

material. It may be a polar solvent. It may be a
polginpotaionapl titei mosahers nthat hdsorh::yl tre then MORipord imailllisd MPRs were

By, bg f | e. di met d DI\/F , di met hyl
obiElf4 BfraBmorRar SRR TR LyBFRIHE TNy b Eintiyed (PA-
FTIR)Gppdiainh 6f MPREhe&e® thaMISfpRRaAtE ¢fesikddMRhds H{V{ﬁe)range of 700-
1302{0 pyl ene carbonate, or other sujtable solvent.

oo ur Elementeh anakysiy Bt penfiraed theitthe pidica smeplaty éwas completely

rem3Qkyent may be a suspension. It may conprise about 1
and about 10% w v of the mcroparticulate material, or
bet Tee nsyathssis bf anabust MPa’nd r@juirgd aﬂtb ]lﬁ;c 5f and rdl8tiwely high

cro%&@&% /rgo/ﬁ]%ngérgr)}?lgroﬁ% lél nemlalé) PFYV%\HW ot Wt‘fﬁaé SB@ "‘3@‘8&%" a lower
ratib andyhiee n3edt Uhe resalting poliirh@ @fatihg e en Qﬁ%ha@ Qttisslthkkd 2aMl rigid and
fiey

oo b BBt R e AR Bhc i by S e sl

The]MPPE a@o %o@dégseﬂ gﬁ'@daﬁﬂ pgﬁtlcﬂle siabatt m@rplﬂolo%g%f 1 }?a’rd Qengplate (see

Flg‘iferﬁv)oTh@ hlghtly ﬁwslbﬂsea@@bmeéthaarhtféﬁr@um smllmetlme@nous solvents.
Th1ﬁbigg enm%o’i‘tﬂﬂt 3@@&?2 f(?;fo lafs op%@ﬁ%ﬁ el fid Uaphg sucgessfully

group iCul'at e Mater i al
maigtaned ©hes mcsopm@us Ost8ictuge 1a1‘2¢r Sevepal 2 reattivm funS unde“t ti[fferent

conéﬁéngmf I}Fegiffu 1on‘i:1 %dtlf%f%pi?%l%g(i b@; ogperzpoﬁ%rpef suppofts %va% 'not an
issue WutWMR:HSt Fhe porosity of MRPR dbhlibe 2dj0%ibe® be GuingaliFeresit amount of

morgRE iy U e BB 1ol eitenriop i and 350 mrg
Twe sté bf h&res, M—Q?nﬁﬁﬁldai—m%ﬁ'&é@'ﬁes%ﬁmﬂecﬁ@ %81pfn% isotherms of
I ncor poration_of n%rrolldlne groups into

MPRs diigiga Orandaklcel )bbeFiraer wae asspmtedwﬂb@e msmns of the MCF

g 5 Qi L B o

castahble 96fase ptépeaimas BMPRucaIld be qnodifixallity dsin@diffdrend furletionalized

. 2 27, 30, 33, .36, 39, , A5 .
o, Wi on Bt bes ooiPesiop iy iroutin
MPRNAMPB@IGn Eabde 1p8ad Surlfd@, behlylt chl&ide di@ups) wilh cd8d Beleasily
150 or 70 s to 12Q0C, e.g. abhout_ 50, 60, 70, 80, 90,
convestgd g GmPsgm 1e16ups] HthopostBsy chargre Wbspcacatlisr acigayras co-

polyﬁ&ﬁerﬁz&d %tlb%VB/ the rQ@lddgn 8 (MPPIC(t)@H SPITUBRL 1) Amad surface

| owi ng_this reaction, the resulting derivatised .
carbﬁmrmam The Fareaviffawhichahe MRPsiseu ived anchthg flexdhility with

i ARE BN e OSpaFRAL A BT pRATRL SR hi o
umgwaipowQUdnmpﬂwymng may be as descri bed above for the

u ter| I f t he pyrrolidine o
MPglgc“ipygf{egeéPlgﬁgﬁl 6?@?3& rol i di ne derivative,
tTe plesdny dbveneds e Q@Mdtb(ﬁ ul xﬂir@hl@bﬁlly@tl sytmhek% bP Qnﬁ*ﬁbblhzmg
rotected mater i this case, the netho
Pyrfgk @86 i9He JBPY fHuoug qbﬂﬂbﬁl@@ﬁ? Jikags n g Hysigny P@‘tﬂécb% dlexibly
trandFBin®dd idto difRrenh&pe 38 @atéﬂ‘)?@t% Subh8s Nhﬁﬁpﬁﬁfall'dﬁﬁ BEMRataByst (A),

Boc (t-butyl oxycarbonyl his may corprise reactin
N-heteracyelisr earbence dNHED erickiophile hcataﬂystl wﬁh cereteried pwrelidine as a

chlre(h-{gﬁ)duct-f&{ %mﬂ@é’ (é%?i anfh‘ 1@@%,1:%)4%@8&&9 §W?Japﬁ¥]st (C). and bidentate

rotecte

ligansks emnorgapnetallic catakysts D) Giee i r&)n’ﬁtefmm)lt dpplication describes the

sufficient tinme at sufficient tenperature to deprotect

the pyrrolidine groups. The tenperature may be room

tenperature, or may be el evated tenperature. The tine

may be between about 1 and about 48 hours, or between

about 1 and 36, 1 and 24, 1 and 12, 6 and 48, 12 and

48, 24 and 48 12 and 36 or 18 and 30 hours e.g.

A~ A - A S Pu— ~ N

I
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functional groups on the surface thereof, said
functional groups being capable of catalysing
weovsresBoN of the starting material to the predis62007/000067
The catal ytic groups may be2ds described previously
herein. The mcroparticul ate material may have a
catal ytic group | oading of between about 0.1 and | nmol
MRfesupgpored @hirmlapserroliaﬂline and e toatadyrticatyzplicationl ira asinrbetrid. Michael
and 1, 0.5 and 1, 0.2 and 0.5 or 0.2 and
adcgp%‘%ram’&eﬁout 0.1, %0 15, 0.2, 0.25, 0.3, 0.35, 0.4,
0. 4Byrr611cﬁne (br@ﬁxocﬁla@st e 5imBoHiliz€d By, ddedt a&yfa'ﬁonooﬁ N-tert-
materjal . The reactio

0. 95
butwcg{b%?i@é&%@.m obieq S R ipE sutite iBderalc 4F) (2o dn MPP-CI

wa©itadl With ENe DVET SRPE rédéliad ﬁn%?@%b@hea@é?f%rl'o‘éeé for 16 h. After
@{jrrol i dine gr oups and the neth conpri se
filtragew e wephinayteh selid avegitreated, wnth etrlﬂucmaedtlca@bﬂd (TBA) (50% in

kb0, 00D DRG0, HALHC D g o

drylng morac@manMRP -suppettahehirad pgrrohdmy Girltlmrmehmanoﬁnlatge (G) was

b- di ket one,. ol ef.i a st rlva ive, .
obeging. “FeIpSing BF pRbrfdie o b reliantd f A - migole. Sepending on
the idiffeibxﬁttprbmntes ubb® QOdmsreel wat VPP @R MPB-AReGAUhowed stronger PA-

e to b- tros;ty ne. The Mchael addition
G0 Tan NIl Sonets, 3000 ) Mo Bt apAwnm (10001500 cm?).

Tluﬂrﬁii@b@&? ﬁlb@wﬁ&lﬁhﬂ@iél% %ﬁlve&os‘ﬁ%és&uﬂg H%‘x{orbﬁ 269'0%?0 MPPS which
groups i s _conbi ned an activated olefin at

wasy firthst gfonfymed|biyd ﬁlﬁmegﬁab apalysis. Haishthopihtc drapabe dstnafghtforward

R G R —

appBéatiohs of thicamgw systooof materiald5, 20, 25, 30, 35, 40, 45

ac P hpapqt! Fareabri b, Be 4% BBuhsck St Sopirootetin

(Figd O4yD 1 Pablee .20 sh&h Uhatd thel Qatalfic OMidfheMkdltioh Not RYclohexanone to
.._carbonyl cogpgénd i s added. The carbonyl conpound ¥
nitrgREyIERe Boieedl @ed e copgygalest adfiugt afithvery high diggiprgpselectivity
and %ﬁ@xﬁﬁﬁel@étnﬁ% |I§iﬁ§%y ﬂkéox‘éﬁcti'ono*?vas; %g?&edgg'vaﬁgus %Qgents such as
DCM, Aetraj;y@roﬁgan ITHE) o5, tolygné 2gith gy)cloh@gah@@: (2Lequivdlefts). A good
conﬁeggo%e Con(gt ‘{)tagég wﬂ'ﬁ) hesd2@itRle Os%lvenésd Tg%-ge rtf?glgt‘;vgrré then

oom tenperat ure or
perfommdemi erat nhistypes: é)VmJncmt ahy annlyach.’eu‘zeo(ilthbbd 2dEhtey 1) and w1th 20

ffICI t Ny hi suita onver
mol By caraift iosctpg (520 i) o osaitigre oh R P Z 2 BpioRisen wes
achidVed dfRaG1da0f Whh DendidaifeasieRrAdditve wainfaduda\(Ealile 2 Entries
tereospeC|f|C|ty of at | east about 50, 60, 70, 80 o

2-4)0dhe ratalylis epebsFectssi caniemtlyhdmprasd Sythagh, aﬁectmg the
diastéRoselotivi: an%gbnag@oseféétlﬂfy 190 %vad B £ REDL B 1?85% ?@ctl\fe acid

enant i ospecl f C, have an enanti ospeC|
addigiye. I%@E@Veabfb@ltpr@bmt sclectmtlesswmdd B0oglueed alhen excess TFA ¢ 10

mol WAL 0RGE Tl cBlit) Bl Py 1 8RR Yyer30 idlvs 41 10 molvs,

respcd:ltlasllye Cetabyst es(asirwycledrbi/ ﬁhl)atlbﬂ\aﬁeﬁthe ﬂrst run. Very low conversion
r.eo ele st .abqut. 50,...60, 70, .80
woul, B THEGR Inr b dscite & aBistopR A Agptixgoitiote agiton of 10
mol%f ’ﬁfA A% cbhverSdn ¢Tthe RamPe-a86istéd A¥ichdd Qez{c@i@ﬁtvlfé%rbbtalned
E@/ tﬁ%? between_about 1 and about 48 hours,
afterik jEbaPla Lo BRIY YAntYhes thelrea%%rghcatilyawawasl@daw@h diute base
(NHHZHER gﬁé‘ﬁthe%@c@lﬂfjnﬂ@ 65‘?‘6200%0&3%(3 \953 étguéb@g a?@r h@ B inth similar

.g. abou : 8,
diastgrpaschBiivig and b onantipsclagivity (387 GTabds 2 Thnsey 10).

m croparticulate material may be reused for catal ysing
subsequent reactions. It may be reused 1, 2, 3, 4, 5,
6, 7, 8, 9, 10 or nore than 10 tines.. It may display a
| oss of catalytic activity on each reuse of |ess than
about 10% or less than about 9, 8, 7, 6, 5, 4,3, 2 or
1% (e.g. a Ioss of about O O 1, O 2 O 3, 0.4, 0.5,

~ o A NAA
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pol ynmer particles with interconnected nesopores of >
10 nm has renmi ned a chall enge. s The present

wo pwenessss have found that siliceous nmesocel | UPGEF/SGEIAND00067
(MCF) may be successfully ugéd as a hard tenplate to
generate MPPs. MCF is well known (Zhao, D., Feng, J.,
Huo, Q, Melosh, N, Fredrickson, G H., Chnelka, B.

, [nStunokary, KAPPhas %emmﬁlm&%& by .ﬁi’ﬁg sﬁHéhcal MCF mlcropartlcles as
Sc Zhao,

heléﬁg]e dp};l,at\eN S)‘E‘ﬁ%lakglgh B:rogﬁnls eg{lﬁweré‘nobr rgtio, Aﬁ’n“géw oplymer was
attaBiegl. wltﬁ9:9 ro&%l po%&fs, stﬁi‘dﬁ'iﬂedtfhWISH@élty Bf thé—%?ﬁ waW able to be

P., Margolese,” D. L, Lettow,

conWoH@c? by using d1ffgp@thp_9,oun¢§ olgmoxgaer, anghtherBEPD @gxfaceiagea was varied
froxﬁal@o n'r@ fo°5’50 np/ g SThe dﬁﬂacigmpéﬂeﬁ%ﬁ@hﬁfw%&h@)e taflored by using

dlfibmg rﬁllllquOEﬂ@Z&d 11)@110182191 F or_ @(amme IMPPS wert ancdifit@ rwitll .surface

berg il S Gutop Sl Jrighline, JAY b SHIR crimpiiged onto

MP(PB alsugle irafdapeltum Sinkhee. WHRhadl %ﬁdi‘tlloh&ﬂ' dyelobexundhe t6 @itstyrene
and re derived by a, new synthetic

oveap ﬂ\?[{éggﬁlgﬁjq%%ﬁy YT lﬁiﬂj‘ﬂfor P@’d'“%)‘)r r eAniERetRd | pdduct w1th excellent

diadisFekRreliviefid SisaaSsdlasivay.S0 not been reported before.
MPPs retain the excellent physical properties of the

Ex3faplépor ous silica tenplate, without the challenges
as rf n sh S a
LR
supphgrgemnddfss ptesnise abtedpﬁafbntnﬁlga’mrswaiperﬁgn@d antfipglndorf Centrifuge

o) nker/ no cr.osslin
581K OR0G 88! ARG T O, sriufERei it ERed By Backerpv-400 400
MHZD1 instroment Diag foaVvid NIMRi weae répopietl isrelierhioalt shyfe &5 pppg), Gnultiplicity
and robust enough to.retain a porou fructure after
T SRgshd Drophlet 4T friplets @ rptugrists n’rhenwfﬂpé%t y‘{ng IR fggectra were

obtzMi’cEc’i Wi |a@)1%ﬁa@§ﬂ g§sioed %Meyﬁlﬁ@a %h&tfoﬁ&ﬁl@ﬁc @élp{'M"TECplf/Iodel 300).

nononer e specific surface area nmaybe varied from

Gaq@uum/cgrwt%@phwg%ﬂ) nee . perfpamsd r o cALitand peFINe Sesies  gas

o bEED Rt SO SO b SR e s e

ionigatetinf detetorp nsiag BadeenoChitiis pildA q:nlmsar(ﬂ@d rhmreBﬂ m) C H, N

P f fied with b
el TP B PR DTSy B s
wert robtiiddi ety KnisindBRdickdihaitty ASAPZ020MIgystdnkS@Ening electron

Cata M chael add tion of c cl ohexanone to .
MICEASEY @Mk@%ﬁ?wﬁm Bd’i“fled BPLr BIVIREF jelegtrp microscope
(1013751] ugat ed adducts wt h very high di astereoselectivity

and enantiosel ectivity. The MPPs described herein find

apynthesisi ofnVERP. capheripalt Mglfppmrpgamcles was synthesized according to
Hanaeg?otgfné ¢, a%ffé bﬁni[’sCIzﬁﬁlCMa 'ug?du o I6§3f d ﬁé)el ugﬁler vacuum

ogra ’and ‘as nanos car’rl ers
degaksingsat 1;6)106@ ememlglntd/Stmer@emelﬂncIBrQ%) Emisd)Vlbt(Ad)dndht 9Bhe were

. Wi n r eferr odi ment t he .pr esent
purifted i '8 AR (B aton Serien Bhe° by hiaa iR Biibizars, Typically,
mordiey mlxmutd@ ahﬁﬁmnﬁg Wtﬁe%ﬂldﬁ&reﬁg‘[ﬁﬁﬁ@a aydgdgo M@me&mng the wet-
wher ei n: ure 1 i a scheme illuystrating
lmpgﬂ,%ﬁﬁtﬁ@ssl%nga ?ffeeb r/e typied) sxathesis I%WYF& @}ﬁ@éwag 0.6 ml of

tyr SO, 6'%’%%1@@ rah&fd) oﬁﬂg (€ r@l)iﬁ{}ep{d t@taﬂ‘ Q1B thh@) of AIBN (Aldrich,

sts. is a schene illustra
8<Vs)yntsk%@wf@cﬁaamwmqwawmd iprs Bavicl 146 ofdried MCF.
ur dnd | rati

Al RERlUT, W BTl e Goie? DAY SHEn, Rl & L9BC o
selegtivetyo stmpovenB CMEifgu A éh, Eandrmvb@cﬁﬁl\ﬂo(&mn-wamgme{tm cyeles several

m croscope) inmages of (a) spherical MCF mcroparticles

and (b-d) MPPs; and Figure 6 shows N2

adsor pti on-desorption isotherns of (a) MCF, (b) MPP-A,

(c) MPPCOOH, (d) MPP-C, and (e) MPP-B. Detail ed

Description of the Preferred Enbodi nents Synthesis of

I\/PP In the exanpl es present ed here| n, spherl cal MCF

o o Y "~ AN o N 1
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wi ndows of 18 nm The MPPs were prepared as
illustrated in Fig. 1. Thus styrene, divinyl benzene
w@ DB)0gTB®SS| | nker and a, a' - azobi si sobut yr oni B€T/6€2007/000067
(AIBN) were wet-inpregnated28nto MCF. A uniform
pol ynmer |ayer was forned on the MCF franmework by
di rect pol yneri zati on of the nononers that adsorbed on
timeh eTheOramyde evagedehled anPRsjuildraed k5dna6 rheet miote tennpgematuiengnd then

I e L L —

ma&rlahwaewaﬁﬁd%xﬂfnsﬁblyl \Qﬂh bﬁlﬁﬁoﬂnﬂ ahd etheds10R Wds (Yr% at 80°C and
l{le 8 \%ha El enen %6 ysis further confirned t

colfered &5 pivadtenomdEat bt Bea myixe wﬁbé\%ﬁOHﬁ%g) - ethanol (50

ml)SMIEH WérS(SQmeOthM?B‘% Wadl ll{b}?]tegt bore, Ua%% ﬁfrrél‘l overmght After

relatively hidgh crosslinker/nonomer ndlar rat
filtigamothic ymatetialt Wes whshedlexpenstvelyu with, watkt, h‘o@tganczi dndV\BEIM After
b S r
LRSS (EUIGLR ROUNPE GRS shovca
moreehm 9% he dpoabos cMﬁﬁoﬂe‘lmelWBPICIm‘nﬁMPP-ﬂmHngeré Benthesized by

VPP | d.th
the Syt Bk R S iR Birreat S RERN Ra0A 1t ool at e (see
FI Syutithests of MIPP-Rygfolidine ONIF i(Bk afl ) pediverprbéfsdrik {18 mg, 0.5

S n various solvents, This is an
oG e piogbe Agd FOrELL(E 2Y Feeborliaby Ch pemansiomuas stied at
lOONEFf@r suaCarsfitdby. THRI Jlidi Jbefndd Rad R aRAx Q&L%sﬁ{/ély Uil fethanol

after several reaction runs under dlffer

andclyaM- tAfégs Slryimg én yrevunsithe whatmnomdpbwaechiiact@inm@dsobg«ed in TFA
t | t
o8t el B PRTURBAIES YR=uRhefh GoHE g Syl Bin

Wasawaslwti \m‘th senteEr sod1ﬁmeblsarbéxaam aqumms sofutivRPmetinel and DCM

sucf 305! 15 BOIRE bt 36081 p R e i ol ebin % wee-
pyr®bidfei (002 lg§ c@diﬁ;saisd QithWEPB ahd MRE-€1 @Aampyabh@iné?\s}&ﬁézﬁstmng
e

sqci afed wth the nmesopores of th
PA%%E%?\?# @eala 0P s f ) A puaigERArFaRanIEe hedle 61 4000k G0hem ™). The
loadiﬁgTBF ﬁifrr(ﬁfdn?é \LvasC@ZQ %Iﬁo bf B9 ba%&f oft @&henﬂ" %na°19§1§ €81.83%,
)Jel‘tl es of Ps coul be nodi by usi ng
H7c’l)i5f’¢aé? ba2%d.unct i onaI i zed mononers. Wien 4-vi nyI benzyl

Ve R Rl QOCHARRLARIY S NRHE RS b Soliplpl Frperiment

MPBpyuphdinekd. 26 muoel| of m'ﬂohdmlelgyofdﬂﬁl?ﬁtﬁébﬁhgt 0.0ammol) was used as

u pS|t|vechar Whe lic i d
the SR BR N ook VBUERaPEE D piePr s Kipe. Bltmmon)
Cyclohe@atvhe (1 ml)adnSiHiARTEACA0 BN viIsdBEd toTthe rﬁaﬁee vunmmed
é:ﬂlch the MPPs could be derived and the flexibilij
for R FRANR femneE’fuiCo d g renstiom mixiuggwan liltered ansl mamﬂored by GLC
h r pvid f f-
GTR0SiG, G0 R e 00 Bl Syl AN - 165, n
diaster¢ametdzol @3PyE0ol i di ne The present inventors have

oyt b g o HEERAan e H i okRlor pRAGEN AIETRE apl St vt

DCMT(BSX § st )exmd NI/ THIBE(10Vee RirbL )y Tihe amdlmr wadried wnder vacuum, and

feren type of catal chi ral

“Se“g Flﬂlﬁrfeé Pﬁé&g?fé‘%ﬁﬂ’éﬁaﬁ%@ ’Eeﬂ?ﬁeckﬁ Y¥%er ocyclic carbene
(NHC) nucl eophile catalyst with protected pyrrolidine
as a chirality induction source (B), an ne-NHC
bi functi onal organocatal yst (C), and bidentate |igands
for organonetallic catalysts (D) (see Fig. 2). The
present application describes theMPP-supported chiral
pyrrolidine and its catalytic application in
asymmetric M chael addition to nitroolefins.
Pyrrolidine organocatal yst was i rmobilized by direct
al kyl ati on of N-tertbutoxycarbonyl (Boc) protected
pyrrolidine-substituted i mdazole (E) (Fig. 3). MPP-C
was mxed with Ein DV, and the reaction m xture was
heated to 1000Cfor 16 h. After f||trat|on and

o o o M 1 o e



synthesis and sinple i mobilization process wll

greatly facilitate the commercial applications of this
wmewsayssem of materials. MPP-supported pyrr ol Pdi/se2002800067

exani ned for the Mchael addftion to nitroolefin (Fig.

4). Table 2 shows that the catalytic M chael addition

of cycl ohexanone to nitrostyrene generally offered the
Talled; byathesis andchbetacieristicswd™MPPd. gh di ast er eosel ectivity

and enantioselectivity. Initially the reaction was

s—DCM

t et r ahydr of urggenohidF) or tShHﬁ@,@Ar\é\ithPGb/eCV&'ilﬁi@nog%reSize
(2 equi val entﬂa)g. A good conversj on was not obtaine
with these dMEAMEF)o| vent stm’file react (0 wer e t hémm)

ble 2, and with 2 | % cat al yst | oadi ng
MPPEB 26 nmoA 08, B§.8r ol i di ne/ g of248PP), onl y033% 3.5121

ersio i eved after days. We nol % of
Mpgg&ici d a%&:{?sﬁ&g&%s i nt roduc@gm( Tabl e 2, B%Et ries 5/20
MPR-@p, tgeAcfm,aj aus,ﬁ aqyi vi tthag signifi ce.lasl y 4/20

' i t hout affecting the diastereoselectivity
ek, AR vt TRA nedOchoun +o 26 he mmat 3/13

ex f or med i m xtures. Wghout any agi-g additiv
MPPE A h?,:hgé‘.% /4330 § foss

“ APV B¢ Br viarenei @ 4yt bengylchionige:sl; adriléc aidduct
sel ectivities would be reduced when excess TFA (> 10
nol %9 was added. The optimal catal yst and TFA | oadi ngs
5 Table2eMahasidd¥tpad! E0cloldximones peEdstytehd/overd. al yst was

the first run \Very | ow

ER6RVer sCamly@ul dafdeni evigghe N idifive &PC%yH;anii”

c
addi tional acid additive. Wth the addition o Om)lo%e

of TEA, mat¥p)onvmol¥h of (e enani () assi sted M chae(%)
1 reaction S obtained after,,30 h (Ta@le 2, EgtLy 9).
) When t he ?Gelcover ed cat al yst72vvas vvasﬁske%d W th g?'ﬁute 7
base (NH320HF) BI$&1(5X he s&6ond run,3565% conggpsi on 97

3 was achieyed after. .43 h, w.ith simlar

di aster eo% |eCt‘I&€/{)W§%\nd I r enanﬁilosel ect 9@‘|4ty 92
4 (83% (Tabbe 2, TERYsY 10).bp summary3 MPP hag7.heen 95
s synthesized by usi ngéspheri cal MCF microparticles as a

hard tenptate. WAK-8) hi gh28rossl i nk8r/rnonof&R nol ar 94

6 ratio, a $40id peAY{@r wasoattainedsgith a r st

, porous structure. g@ poros?ty of ths\éyl MPPs vva%sl'gabl e to94
be contro?d ed bIFA€INg difRérent an®ints of #Bomer, 89

8 and the T sur rea vari ed Lrom 100,/ g to |,
550 nQ/g.BfoThe s{l:l%glc@ pr o\gg?ti es of 81t%he I\/PPsgc‘ uld be95

9? tailored by usiTigA didhf er enB0f uncti odal i zed nmpdrgners. 91

For exanple, MR e nodified with _surface
10° i rboxyf‘ggr oups- tgiéyrrnl i d?hé was 83

“ FrédhCeskSoitior waanmidk lin 2RdoiRRbfod¥ieM. hr ough i mi dazol i um
i nkage. M chael addition of cycl ohexanone to

I
’ Deteripined B 6R€- over MPP- supported pyrrolidine provided
e Mgégg}eag)gtc@lﬂalagpept wi th excellent diastereoselectivity
, .and enantioselectivity. Exanples CGeneral |nformation.
Firgt recyolev Entatyshvevae used dftersfibitatian nveithdut ovaskiogmard frath TFA was
ier nl.ess ot herw se noted. Centrifugation was
ad%éécf oirn%écgef)e%(:tﬁ)ﬁlpendorf Centrifuge 5810R (4000 rpm 10
® Secom) recyidtt. NidRalggredsreashed oith@CKy/TEE, aid BeslCREA vhid-408d during
h(400. MHz) instrunent. Data for 1H NVR were reported as
thetigdei%al " shift (d ppn), multiplicity (s = singlet, d =
doublet, t = triplet, g = quartet, m= nultiplet).
PA- FTIR spectra were obtained with a Digilab FTS 7000
Series using a photoacoustic cell (MIEC Moddel 300).
15 Gas liquid chromatography (G.C) was performed on
Agi |l ent 6890N Series gas chromatograph equi pped with a
split-node capillary injection systemand fl ane
i oni zation detector, using Bodman Chiral dex g-TA
colum (0.25 mmx 30 m). C, H, N anal yses were
obtained with EAl CE-440 El emental Analyzer. N2
adsorption isotherns were obtained at 77 K using a

AN OPNATPFN AN PSN/SARA A a ~ T

10



20

25

30

using DCM as solvent. A typical synthesis involved

dissolving 0.6 m of styrene, 0.6 m of DvB, and 0.05
wW@2(08%08788 ati ve to total vi n§I group) of Al BN PEI/862001000067

98% in 3.0 mL of DCM This2%olution was injected into

aflask with 1 g of dried MCF. After inpregnation wth
Claﬂ ? sol ution, the powder was vacuumdried at -78Cto

ectively renove DCM for 4 h, and subjected to

f reezeA jaetitutaté haierizy cb@ Pnﬁﬁ%%ﬁids'plBFy‘&neer"'ﬁu&@ﬁHHl@ley"ﬁ%mg a

seal ed and equili brated h at roomtenperature
IMESORAroVA SRUGEBIy ner i zed by heating at 60C for 4 h, 8CI)C

f 3 | £ t
| el PRSI ol il LSRUH. 18, R EAC it
congrised cedssidfed palyanearol | ect ed as a white powder. The

vvder vvasthnmxed WI:‘FE (4 g) in ethanol (50
andeRarEgy %%dn%fﬁ)‘al oftdaipg %tqmprm weplinkinggupmmer units
andqleg RdsshAIgHe MOAbMEAMits, After filtration, the material
was washed extensively with water, net hanol and DCM
A4 er Bxeypaargculateumimah ofaclaim BewhmﬂﬁﬁleV‘ﬁSSShﬁdeEﬁdﬂ@ﬂler has a
mol@Sail g ement al anall}/%s showed re t han 99%
ﬁﬁ%‘% b8 F@Sﬂl%&}%@ﬂ%ﬂ?&r PO BODZRRFS NSO EARIORSF gnits of at least
abostyn4 hesi zed by the sanme procedure with different
rmnomers as listed in Table 1. Synthesis of

P- Pybhediartiulaie rrwnak Srlaim) 3 ot alaah yiswhareipa leastr ot type of the
d othedrledI\/PPCI(l
crosggll%@g%erﬁllgeél eg\{}%{ﬁ%@n{&g‘ YRt irred at 1000C
f 6t 24hk paﬁnﬂla‘te lagdtriatof aiyeorfi dhigl 33 dh¥Rim #ASRedne type

succeSS|s¥ y, Wi th nethanol and DCM After drying in
of thefonerpsstinked wppemer s is %@eé Sonegtyiene aney deroukiag thepeof.

TEA ( P@/P” SUs

V\ZS fﬁ%@gﬁgachﬁé%naﬁg solid t8 g?ﬁ‘e ¥ \]/;gg 6\/\@2]%%%%{ %}least one
monogten nait bdvisg difumtiohd@ragnat e agueous sol uti on,

} Ihg l &Rﬁ@%@laﬁeﬂ' E afc' Igl[\%lgll’l gowghe | §1$u %clztpona group is selected

lot For8
R e

convexited yntg gatplidicagroryy anmoni um peak (1ooo 1200 cm 1)

T I | ' .
b5 e S HRITa el Ar it o Ris Rbiedisblye fyonomer unit
havidg fi2%mctMnahgebp Addhdn-absslihking Ghéercnane to

N|6ros yrene. In aty | cal experinment, MPP-pyrrolidine
hﬁ@pngplaﬁ,ma@n,a phany oss oﬁ/p]:almq §4tor§b whegregy the functional

4 catal yst (30 nol % | oading with
gmu?qgg%gtsgg?%p%ﬁréﬁ} ,)gr%{l]fr ostyrene (20 ng, 0.13 mmol)).
O}/bl olbx partivelae3narklialodatipioné ofjclaids { 1010rihegein#h® mesoporous
nd stirred for 22 h at rqoom

th xt.ur.e,
Stfu?%fﬁﬁsﬁ abimefl ?ﬁwt}u@a&f) POYe 1708 B Regsyiedihyl pigpgen abspigption.
”g!“ t Oh& PaftibulAeCnbtkridiAd S h%h ofe@% § B8Rfech labSut 1 and

.0 min, mnor enantioner tr = di ast er eoner
aboug r10nmmld81:,>orﬂu©§ betmgen ah@trlé)ca;mi alwglt éﬁmarasrmcﬁ:sm;edtﬂ)emtrooen
absogp‘?%%t' on mxture was filtered, and washed with DCM (3

i) and NH3ATHF (10% 2 rrL) The residue was dried
urgler Thapatidulatngaifigidofl 8y ddtCoM@¥insbRts 12 lhaehﬁg al BET surface
gndl tions regorted above. Table 1. Synthesis and
area ghbstaeepabat 1 BQ ap aboppL000NB{Bmer " Surface Area Pore

u . P: A
2. 6 e a Ine il O Bobaq of Sl S B o Totdihe of
betweerBdba®it 8/12hd PButd ml/& 0. 95, C 0.25 209 0.25 5/20
MPP-C12 A 0.6, B 0.46, C 0.14 11 1 0.28 4/20 MPP-COOH
A 0.6, DO0.6 210 0.26 3/13 a A. DVB; B: styrene; C
4-vinyl benzylchloride; D: acrylic acid. Table 2.
M chael addition of cycl ohexanone to nitrostyrene over
G Entry Catal yst Additive Tinme Conversion syn/anti ¢
ee (mol% (mol%9 (h) (%B* (%9 1 20 - 72 33 97:3 97 2
20 PTSA (5) 30 35 98:2 97 3 20 AcOH (5) 22 11 96:4 92
4 20 TFA (5) 22 53 97:3 95




20 -

25

30

525 TFA (7.5) 22 68 97:3 94 6 25 TFA (10O 22 50 95:5

94 7 25 TFA (15) 22 67 98:2 89 8 30 TFA (10O 22 83
w@7008/1@6539d TFA (10 30 45 96:4 9 1 10 TFA (| Gy CHBGBSH7/000067

93:7 83 a Fresh stock sol ut8n was made in

cycl ohexanone/ DCM b Determ ned by GLC. 0 Measured by

chjq al ' i.rst_recycle. Catal yst, was .used, afte .

fiH’r a¥l%§arv&{%# Elct)éutr}l?/\t/g%%i ﬂg,angn%nef (B sHapn IndQ Uyqagd particles
comiprisinpglesshthan steit 5PNinoggadRGAAEHdlecycl e. Cat al yst was

wa, edggth,NFB/ THF, .and fresh TFA was added during

t heP- r ebliet PAHCWplg; aterial ofanygnej ofdlaims hréq &5 iveierein said material
swéRIRS %G, BOSCUSnRBIIRI drfartd ShipRAL L Cl €S having a

mesopor ous structure. 2. e particulate material of

cl 8- mA mwbesseifor niakingoh )pﬂtﬁiduﬁtﬂfﬁnﬁtﬂiﬂrddnqirﬁﬁa@})orous polymeric

. CO rilse a,crosslinked polynmer. 3. The particulate
mlcﬁ%?‘i?rsadﬁlpﬁqcﬁ?siﬁoﬁméﬁmgri sing crosslinki ng monomer

d)i itpreanetiAoR p6foRS $libiofioulIRNIGB At kiR al Wi i isi

par P&cu atgg)rrgt eri aI1 OF claim3 Wﬁer e?nﬁ%‘gﬂh llﬁﬁmd comprising

cr o¥¥|or mze menbyeEst has a nole ratio of crosslinking

all t o non-crosslinki ng moponer units of at .
PR 8t o O BE IR SR8, SRUSIER st et o
cl gbrm 3 polyntdrpand 4 wherein at | east one type of the

crosslinked mononer units is derived fromdivinyl

Bl isBAEng ghe tepwplgie matesia] wrnsodise dhe partiolatenyatennd, safd particulate

cl a},8riad cb | | east one type of the

non- créss?l ?lﬁgéfggsrﬁoeﬁ%&m‘g?&uni ts is derived from styrene

orl8a déeipratdsy oftdigimed? .wikrdn tHhenipphiticulads @it habrial is
. of .any one of clains 1 to 6 conprising at |east one
MOEGHBrer unit having a functional group. 8. The

Pavl i quk HrEcdIBbelldth Of oClidin1§ WhGER! e ierd, %{Rﬁ:hla?@%lmplate

group is selected fromthe group consisting of &
materégl & ppesoscellrlangilicaods foafrunct i onal group capabl e of

bej ted.int | yt.i . 9. The .
o201 IhF RHGENE P s o ot it 17t T i thgn Bt pompeises a
crosSiMkdfEmobidthér 4\ tth-&rbR1ihkiAg hdaslergroup is a

ngn-crosslinking nonomer unrt. 10. The particul ate
mél er iTAe PEce i Y} wherginntbe maler 19tigueé thsi arosstisking monomer
Ll : ri yr.yolidine group. 11.

o t}%ﬁﬁ%@?%ﬁ%% Pr%tgg}r%iag eg%fa %312%/1'%‘% of clains 1 to 10
WB2r eilThe tprecese sdpdaial 20 SorStlhine U @hbRsn shdicrRdalking monomer
di.strihution of pore sizes as neasured by nitrogen .

comprisesdifinyg bensene. The particul ate material of claiml 1
hayl Nghp Pr&Rs$ lof & t =1ylo PR
pore si zgg b(set\?Benyg(g{g\a?pglﬁlgsggba%o%{]%%%ﬁ#ggé ?ég]scﬁd;sgh e

monppencamprgses siybseop hiderivativg thekoef. parti cul ate materi al

of ,any, one of clains 1t 2 havying BET surface O

arba 50 Bedon A ASner b6 ol aoth 23 OnBerHB) 8. o6, e the
monBieisi oulpaises AMhRtibAl pPbupAfdecRaer&h thd 8o cdndiQinbof a catalytic

havi ng a pore vol une of between about "0.1 and about 1

grougiand a fwnctivhal gsewn ¢apablgtof being epiertedfintapycatahdicedrow. ai ns

1,¢0 ' jcle risingless than about 5%,
28 obfe pRRER B0 GHESE SRIRL17 % FpEeim e Ra pprises a
thermalyinétiuporpfand | stdpns) Toinpridds Naehgithe SRjuill FRLEA/OAINSWB! thSiplate
| ess t han ¥1y% at 2Q0C in common organic solvents. 5 17.
mategial $07sde PO gieria %@0@%@4 culate material conprising
p%.ouﬁhé)%kd/&?g lof dByCoMP At GhES17 §81 55 RIREES Sstep ) comprises

. conprising:
dissolving the template material in a solvent which does not dissolve the polymer.

27.  The process of any one of claims 17 to 26 additionally comprising:
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a) inpregnating a porous mcroparticulate tenplate
material with a liquid conprising one or nore
wOorowsres73§ b) pol ynerising the one or nore nONREESG2007Y000067
and/or on the tenplate matefPal to io forma pol ymer;
and c) renoving the tenplate material to produce the
r i al t ate mater
nltﬁ??tgﬁl ﬁ{l}g t[%g;n%r ® 28 f 081%{1 eéagalrf G Sroups ogk {hﬁ] siu;face of the
Whepmndflei dmherhﬁcfropmlt:ulamhﬂdtendlenpl ate material is
|norga ic..i5 19. The process of claim217 or claim18
pefioulptec pafsainl ngem made thyihe aracesrefeanyarns ef claims 17 to
27nesoce||u|ar siliceous foam 20. The process of any
one of clainms 17 to 18 wherein the liquid conprises a
c r29ss I A mathrgl foo nomvertieyal startingmateded 1b apeddigt BBMPHiIEIAE exposing

(fé § ﬁess of .cl.ai m 20, wherein the nolar ratio of
sal %f“&lﬁd’g PRl EP dgparisiare mageriad aP‘FPédIHSﬁQ @PY 98F jof lelatgs 1 to 16 or
28, MR&G RN th'esm?éroﬁa‘i"ﬁ&tes ¥pauld i)afhcu i rl{)aﬁfgséatﬁ ic functlonal

‘claim20 or claim2 1 wheréin t Cross I ng no
grogpsnpni e ssutfage rihereb s nsaadh efunaﬂmalrlmoqps obeisg @ibabinyod metalysmg

t.,he non-crosslinkin

con &ﬁgﬁgﬁﬂggﬁgP?%ggﬁgﬁyﬁgﬁgpgp U derivati ve thergof. 5
24. The process of any one of clains 17 to 23 wherein
at | east one of the nononers conprises a functiona
group selected fromthe group consisting of a
catal ytic group and a functional group capabl e of
bei ng converted into a catal ytic group. 25. The
process of any one of clainms 17 to 24 wherein the
liquid conprises a thermal initiator, and step b)
conprises heating the liquid in and/or on the tenplate
O material so as to polynerise the nononer(s). 26. The
process of any one of clains 17 to 25 wherein step c)
conprises dissolving the tenplate naterial in a
sol vent whi ch does not dissolve the polyner. 27. The
process of any one of clainms 17 to 26 additionally
conprising:d) reacting the polyner so as to introduce
catal ytic groups onto the surface of the particles of
the mcroparticulate material. 28. A particul ate
mat eri al when nmade by the process of any one of clains
17 to 27. s 29. A nethod for converting a starting
material to a product conprising exposing said
starting material to a particulate material according
to any one of clainms 1 to 16 or 28, wherein the
m croparticles of said particulate materi al have
catal ytic functional groups on the surface thereof,
said functional groups being capabl e of catalysing
conversion of the starting material to the product. Q



