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Pyrrol opyridine derivatives and their use as BACE
inhibitors . The present invention relates to novel

w@ovpowgs, their pharmaceutical conpositions.PCTHSG2007/000079

addition, the present invention relates to therapeutic
met hods for the treatment and/ br prevention of

Ab-rel at ed pat hol ogi es such as Downs syndrone and
b-anyl oi d angi opathy, such as but not linited to
cerebral anyl oid angiopathy, hereditary cerebral

henor r hage, ~ di sor der BaladbsmaNaneghkustesgniti ve

i npai rment, such as but not limted to MO ("mld

cognitive inpairnent"), icRl Figdds ease, nmenory
| oss Thél fe%‘éﬁt'u‘i’\';énqgl kQhits RYPAILARE S3A98E, %r@&s%stfﬁr making them and
Al zhel di sease, neurodegeneration” associated with

madadsécgls*mgﬁhqa Al zhei mer di sease or denentia

i ncl udi ng denenti a Fﬁg egenerative
origin, pre-senile gene [ a,dlggﬁﬁé ﬂ{‘{j&ﬁ%ﬁ{jl a and
deneifhé¢ phaamoaitwhbthdusttyhpridndess RSe0Gkkgl os emse of waste for every kg of

g%%[@?%{l%/cgnslg et GWWL&O?M gh C(gcﬁldlggsg Ia&eadlng practitioner

ef ﬂiéﬂﬁdﬁk@’jfetheqﬁ?éﬂtiﬁl @dstare-prédilcad adthasPRIis at Ehe range of 500 million
rotei nases that have b-secretage activit ain et
2 billpgoke/ysag Bius, gyen Q@g@mlq@#ﬁg}osa lgost %‘@ ﬁﬁatentlal savings

gﬁts;)cﬁ ed WAEOWARE MABSRn Sould!be s&gﬁﬁﬂ)&n‘[ Rogi ?Sfe@t 5 Phhfnaceutical

so known in the literature as 2 (Yan e
m@lgst)ty s Banual silese(US350Qbdlion ing263- erst@m&ceﬂw%%’ﬂtheses involve
e use é)e r?[o;i}o%gﬁ Oglé Ic%‘igﬂg{% {Nﬁbglra(r% {fggﬁlé ?A be s%é%?a%d B Fhe products.
ﬁh@ rmadﬁeg metalh castamShtidat ab e pmdabtysp&e$ Huseddus edncern in the
%? é re33| on cloning (Vassar et al. 1999);
?‘ft 3 PEPSYSF  human horol ogs from publ i ¢ dat abases

Of PHRESdefbos: cabll PER Ry POk §ta61¥36h@be@|and 1:3391) toaBéI separated
finally utilizing anlnﬁ,bltorto purify the

froanhihsupraAugss- aﬁlﬁwe\grnﬂlglreqcu&ty apd ggsectlvp are ¢f; % ower than that of
r r
a%l%rU <§1e :fﬁﬂg 5. it?'?] %é&fs I% 4 ]&?ar%sle%aﬁ/%oﬁfegtﬁ '&E@(létgcriréowards developing

effz:yam heimadeenfg)ua OgtaixstsQ Hoaogendvas cBalBts| thatshaye been immobilised on

RSB P 0RO D B Bl o i

ﬁle94@sté0gbnafaﬂioﬁ A nSA©f tBH85ebAdcalt)SwhicR1B, 6B Qreat interest in the
W09/ 64587,. WP9/ 31236, EP1037977, W00/ 17369,
gpmant of eigpp gherpieal ProgsstFs8479, W000/ 69262,

W00 1 p Qi feidn-c Wbt 8 088 ond e, tekémd &R infpOHEn @S] froskdenic synthesis

to be a pepsin-like aspartic protei nhase, the mature

vz ytﬁethé@n ight piigiearyt Feleqivityr nA aflivemsity 9% pessiklgeiransformations.
I

Bt TR ARy O RS bl pliydR SBCREE AP urogenaiion

adapt1d19;991)lowmtr; siesmtnzl tﬁudnedngkeaktlylt}byﬂet hontagehcpup giabadium-based

[ bi t or at | h c e
el S it AR, SERRNCAC picht o8 G 4ERAE gt boplication in
Gidustpiab prdocese NN ahHéav@Cinlewl t palhﬂiilrﬂ&% ﬂ’sﬂi)s}hglﬂyeundesuable as a
pepti des ( et a 0 )

£9pimmpapt 6{' eﬂmaﬁettw?ﬁpegfﬁtﬁe 9 %%fcaeeé F@?ﬁ?ws Aociated with
8Give¥Bolil ?ﬁﬂgdiﬁiﬁrba@éﬂj catdlySBURA&0EENtoaX BhE ﬁ@t@fb geflized 8htlysts have
tissue. to represent the nmjor

be@edﬁ“@ﬂ(ﬂ@é B@ltladmmyhaSamnusypp@m g raferigs (such @e carbon, zeolites,
Eﬁ%?tgé gﬂgtﬂg?}gnéjs ﬁfgf '&g ai}nﬁ ﬁfp cﬁfgoﬁlﬁ’lfou%h thesis supported palladium
certabrstesallowedt tier gaseh @lfagyowty ApzllvdumrlescIdmg gaseinednal significant
in the devel opnent of drugs as a treatnent for
Al zhei ner's di sease. Ab or anyloid-b-protein is the

maj or constituent of the brain plaques which are
characteristic of Al zheiner's disease (De Strooper et

al, 1999). Ab is a - [ [ formed by the
speci fic cl eavage ogagéilﬂ-&@? %PM§)ane protein

cal l ed APP or arTyI 0| d precursor prote| n. Ab secret ase

. S o, . R A 4 I~ A
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seen in this population. Thus, inhibitors of BACE
coul d be useful in reducing Al zhei ner's-type pathol ogy
WO 00BOY#YE syndronme patients. Drugs that reduckCD8G2007/000079
bl ock BACE activity shoul d tAger efore reduce Ab | evels
and | evels of fragnents of in the brain, or
el sewhere where Ab or fragnents thereof deposit, and

t hus sl _vyt format i of amylojd Ia Sl :
proilerar 48RRI s (aie oI onarpor il e fhriclés have shown
BRadbinRdal effic¥hclin EatAgneapicatieiseof ( Yankner, 1996;
St rooper and onl 1999 \I?ACE .S therefore an
irrportant candi dat e PBiect of theJBYetiht of drugs as a
%ﬁ‘ié“%ﬂt 04/ oF Ry gfé@é‘ﬂtaﬁi@mﬂn Ap-suBLtaitRdly Peddicdmgioesat least
suc s syndrone and b- anyloid angi opathy, such
angdiotats oneatr thongiof dab abovedxsecb\raatagaﬁyl oi d angi opat hy,

hereditary cerebr aI nﬁg&ﬁ frs associ at ed
with cognltlvelnpalrnem%[g suc s ﬂtg not limted to
MClIn & "fifétladpeno ghiliciineentiop &ueltmmrd\)ldedﬁdx pm@pnlete spbsfanpgecomprising

mermr | oss, attentio fici
2 RPNt PRERSPPTL GG8ed ot Palf’f’eds PR, 15 JolUAliGh species may
beVPd(@) Chhé SRAESuRUGIRCRS nidyZdRipTize pduscnaseatomsd@nepaua@hum species
i ncl'udi ng depentia of m xed vascul ar and degenerative
mayt ¢ogise pridaciem; qlusters e Prladiwnmapeclpicisnt i a and

denqpah l.hndanng fided 1sV}$r5{3‘id€@5 lhAR RS subsRASS€mprising a particulate

progressive supranuclear pal sy or cortical basal
podﬁgsuppc&mmlpledltb patladiumtriagedpgiers. be useful to inhibit

ﬁﬁh%elf ?‘?}Ibst SIB&E;EQ{W}YO aﬁ %é?;ﬂ f%é ?enos:llg&)gﬁg ah 1 oxide may be silica.

pprtoa(nd:lﬁxé lburﬁmlaite sﬁbﬂaﬂd&ema]aelmicpﬁndmtb’htheamesopomus
[ nh| b| t he itio

e e e e R s S

rbd Yrel BtinkciB@tsNielaivelynsinsil tvﬁndov{/ss €Ehe mlaglvely Jarge
reffliell Jateg ?HAz rEP0855244%0/V27y2>69

POWG0OAY hBYS 2\NIBDY FiROBET ORBEIYEOERIUL \end) iOgnm The relatively
H@%’E@%@g%‘? X%éﬁ&%ﬁlﬁ%gg%%&%mﬁ%egg%gg@%%%g%gm The porous

%Zfor\émﬁp&%mpomzﬂﬁfgsmfoam;emﬂgwum species may be

o&%’ﬁ%?y% 5ol %%%%%%8%@%@%@ W06/ 138265

Sabpo dtdﬁ%@ﬂﬁ@(ﬂ&ﬂﬂ@@cles The porous support

V\l])ﬁ/ 38217, o/ 138230 6/ 138264, V\ll)ﬁ/ 138265, ng srou

mayheramas, theppkadion species s coumiBgL™ 883 Sigking group

anldgég@? 9%%@}8, Wit/ @ 7k Qdu &1@0 the alladlum species. In
Us2007009989 7/049532) .

a
soo@eotbodsnants tthe pindingngraugy dpes BNt SIORRIB ehdh l‘ﬁi gioup. In some

o 5. SO g BB sl NG sy o o

eﬂaﬂtp&mu&agfﬁxqmrdﬁﬂldmaegmumre novel corrpounds that are

active |nh|b in o
b e Bpaoc SR gy g bl pBeRT BevPbmpltfy 1 and about
1dxﬂti nTﬁeapdrtlculJiterﬁBﬁ%d% h@veS@ hﬁﬁhq)tdnidl@ sizalof lbetweetn about 1 and
het eroaryl , erein sai et er.ga
ahopt |1601m1¥ry0ns ulguax beesda \EF‘H‘P&( Wndouineg be F&e gt 0.1 and 2mmol
pgi\ﬁ?{?g{g%sg@%\.g Zg%llg’p 3{ heteroaryl is optionally fused

menber ed cycl oal kyl, cycl oal kenyl
or Ined egeocmdc b;pecg o6 the tinventiom thersi ?éyl@ﬂovéiefll % Praspsy @Pﬁ making a

pa%fe}rg?tlp? an% FW%B] %1%%: ﬁ%ﬂ%\)ﬁé{ eﬁ'%{.éa f)}%&? glc):étlﬁeiedd ftor oampalladlum

S@@ég samq)rb@gsgemgﬁblngMer ein said aryI or heteroaryl
i's optlonally substituted with one or nore R4; and
wherein said aryl or heteroaryl is optionally fused
with a 4, 5, 6 or 7 nmenbered cycl oal kyl, cycl oal kenyl
or heterocyclyl group to formabicyclic ring system
wherein said bicyclic ring systemis optionally
substituted with one or nore R4; R3 is independently
sel ect ed from hal ogen, ni tro, CHO Co aI kyI CN,

P~ N o ~NN o~
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Yis Cor N Zis Cor N provided that when: Wand X
are N Yand Z are C Wand Yare N, X and Z are C W
wapsAisape N, X and Y are C, X and Y are N, W apPci/ZGz0®000079
C Xand Z are NNWand Y are3C; Y and Z are N, Wand X
are CW Xand Yare C, Zis™NN W X and Z are C, Y is

N W Yand Z are C, Xis N X, Y and Z are C, W= N

- hm@;pg@gg alﬁqpftpcg{ 1%%53%{1@' nde enden(gg/ Se(&}{ﬁct)ﬁe 81 pAMdium salt,
%1(1 BckiyhdNed PariRaldty FQBué su. &ﬁh}bﬁdl@bﬁdmg groups capable of

6al kyl NR5R6, OC2- 6a I NR 5R6,
Odiadisaiths pattadivea SRSFi , Q0- 6al kyl CO2R5,

- B R s

5§eﬁ>stah|a5(c:0)m6 NR5( CO) NR5R6, O(CO OR 5, O(COR 5,

NatE Ry s S %ﬂ@)%( £ &9@@“5 ‘of the palladium

sp 8&&\%}3& bEBA(OR! Kiyd I}ﬂlﬁﬁﬁ@?ﬁf&ies Qefy Grampyisé Solladins pms. The
6a NR 5R6
abtadigmy Wp@gdzlgﬁgon%ﬁg)all yﬁcl§§FgﬁRe§( ﬁllﬁsll%%oclusters The

186., Th&ChrocedskyhySCo
o0 A B0 ML 0. etk

thesiopaf kengling G- r@&a@kwﬁwpeme% I%QEGKW&“{?E oA popr flfpwing the

co%*%&'og of tl%/@ol @ k 1o R gaﬁ!ﬁiﬁfn@p@z’i@é Q| kysn¥éeur &9the palladium

eter - al'kyl heterocycl yl
saht ﬁ):dcméﬂd:d(gol ﬂletpeﬂmhyml sy¢c1esNI£ ¢ stien of gpupling rady gappprise complexing

al k - al kyl Cs | oal kyl
th%ﬁalggf Fé%")iﬁgz gﬁ%ﬁ/{l heterogryly Co_ecyc o

al HM'aﬁ%lfrfbbﬂﬁﬁéﬂtyﬂle pocéEaeiptises] het erocyclyl is
opti ona substjtuted with one o re Rl a .
— WB¥jasing afimcHenglise éj PRtE p@mouasrwpgt? t?] gtsg‘ui'gp ;9?91 palladium salt,

9 Qnak brdud Sagpomt thmpriding binding grofips capable of
Eﬁggﬁ% 3@%25:% c%f (;lal kg%yl or phet %r ocycgl)yl

gbmdplgtpallﬁémmaanﬂcblﬁ@lf%émh ng system where the
CY Gl e 1 ol P leblts8 daghitd Neenerate the
- o iyt e TheFUINL sof, B bRl nldcblels k
Clpal(ﬁahlhtd sub§anGatdmaprding B2 patadiymyranoclusters coupled, e.g. complexed,
?]g | C3- 6¢cycl oal kyl, Co- al kyl C - Cycl oal kenyl ,
) the SERRQEL Oy ¢l oal kynyl, Co- al kyl aryl,
Ebﬁc@ﬁt ﬁfa?a&ddmorﬁﬂy R isd qiretrﬂmgc khd fumdonahsed particulate
C| 6a| | NR7R8, wherein said C| 6al k (132 nyl
pazpus GHPWhyIThISCGH%I m@ge 65"3?& I%I % arf1cu ate porous support to a

RSN BT Saph i ol uiahas! o suppor, s

ﬁlabﬁqdahang rrcngent 9¢mplssm@thedmadmg ssons end ar @fagling,grgya capable of

or. .nore sel ect I
woBsnige ¢ i rtic o R ncet TR S FRERABIE e o cfiple a urea
grduP oy @l thijuked o@p Thé Egﬁcﬁonal@;td: Ipaﬂichmwppro@ssumq(yn@' comprise

Cycl oal kynyl - al kyl aryl, Co-6al kyl heteroaryl, Co-
mﬁ’r@???"r\‘étslﬁ}"@%%ﬁoﬂn and G - Gal kyl NR 7R8, wherein said

G B vk tl&?alsééﬂr&qﬂé@ a phrticEtkstibylancahealnkade®y the process of

3-6¢cycl oa?ky , Co- 6al 83 6cycl oal kenyl, Co- al kyl C
the,ycqoodlamnwl Co- al kyI aryl Co- 6al kyl het er oaryl or

Co-qal kyhne e(_t) % 8?%%:%%&1 %%'i‘é Bgﬂ)\blﬁedsé! Bk ddube ontiutting a Suzuki

one or nor together forma 4 to 6

conpﬁhg rreattioat mmpxyslhg exposing eorery halidg awd agr arybbgronic acid to a
roatons sel ected from N ,0r S that is optionally
paéﬂﬂﬁ"f‘tietsﬁl?%ﬂ‘cﬁnaf’ﬁorﬂmg\mgf?el{}‘é?m]t Wo R5 groups occur in

the structure then they may optionally together forma

5 or 6 nenbered heterocyclic ring containing one or

nore heteroatons selected fromN, Oor S that is

optionally substituted with one or nore A, R7 and R8

are i ndependently selected from hydrogen, G - 6al kyl,

C2- 6al kenyl , C2-6al kynyl, Co-6al kyl C 3-6cycl oal kyl,

Co- 6al kyl C 3-6cycl oal kenyl, Co- al kyl C Cycl oal kynyl ,

Co 6a| kyI aryl Co- al kyl heterocyclyl and Co-

o, o
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OS2R9, SMBR9, nitro, cyano, OR9, G _6al kyl,
fluoronethyl, difluoromethyl, trifluoromethyl,
w0 bawsnesoet hoxy, difl uoromet hoxy or trifl uor onerdIDSG2082000079
and R10 are mdependently sel.ected from hydrogen,
G . 6al kyl, C2-6al kenyl , 64l kynyl, C - Cycloal kyl, C
- Cycl oal kenyl C Cycl oaI kynyl aryI het eroaryl and

het erocycl yl V\,herel n sal d G 6a| Kk
c2ls a|fqglﬂy4)1/spe@ of tl@y@y@rg} ere@ pro&y@fl 8511?2@?%/*(“ cénductmg a Heck
CO&%]‘EA%%%%&Y Glﬂrgg‘{ o e Elﬁé%ﬁra\@rl Hlidbet e a8y bhide higd an olefin to a

Ituted wth one, two or three hydroxy,
pactmﬂame sdbataogﬁeaccolrdmgtOF&beHWGHMG may together forma 4

h etlg ra”ﬁ%%er 5 t k%efg&%;lﬁt dif Wefenﬁ; O&Qgﬁ@& g rﬁ&thi‘ FoPhydBEéhating a

optionally
cafiopsl chtﬂpedndNI domphgsdigoxyposﬁigltkq/|qa)dy)nyby:9mpognd to a particulate

o iy Bnedser B RGOS T PrrS Bl e bl PR B SPecies. The

}g%fg@ﬁld&)ﬁb cm@‘la}ﬁ@?:@/fdﬂﬂa&‘. ;eﬂi for emmbllefyrrmomum formate, or a
I f1 uor onmet trifluqQrongethox a R5R6

mQER, bl Kyl arcBREk Y’@@Zﬂ‘@gwi‘y Oﬁﬁt%gﬂic&yaﬁgﬁé & YR Spgcies may be

15(8% &agﬂ)r{lj %ﬁﬁher%ta%i&gg% EN -bERnERIKMiSERE HhBe may also be

R5( CO) RS,
pr&@n6al kyl NR5( CO) R6, 0( CO) NR 5R6 NR5(CO) ORG,
NR
S R e R T i

oléfh &ﬁh 1@%{poﬁngﬂm Hgfig BDa @m@am substance according to the invention
T Ooc2- R5( SOP) R6, OCo- 6al kyl (SO 2) NR5RS,
m@bﬁl@f&ﬁ@ﬁ? ?&35 BHES oG - 6al kyl (SO NR 5R6, OSO2RS,
S g%hﬁ?'agp@c{\'%(tﬁ@ 1&)’&‘1&‘353&11&@%56@110&;&6&% (nﬁ@lcRB for reductive

o Kyl NRo(SO R6, 0 - 0al kil SQoRo . O Bal kol SCBRE. i 1o
angipatil R b S@rbonyl @meam pomps)s 18%@%8?1%}% %& ‘iﬂmp"‘m
p cu@aﬂ%: %Ml% g}l&/@%\f I"t)flthe Qﬁ/eﬁﬁerkﬁi &3 xﬁ@éﬁ&@@f K eiiyhary amine and

- al kyl aryl

hﬁm@ﬂlghy Immtcarhwaywommmmd annaavyber@t aéql@iwe pymay bg a ketone.

%Ga%het SLPGY yl%y?m&tﬁ%% i§ ? %@géﬁ{egigdkfor hydrogenolysis

onﬁ& pokid¥lord dmmlsk@r@cbos@ theadpk)yidé: ofyll @aamﬁyjulate substance

Co- al kyl ary 6al kyl het er.o
acﬁpﬂd}‘}grf@tﬂéer ’@(Y%IOJ‘I mé]i‘e I@%pﬁ%?ﬂ}%}a& gl%gtycl yl is
Opty, zﬂ(}l 184 ﬂ%uﬁﬁﬁ{i' {oUtigRthVhdpBcto T the ifsntion tha&a’abfs[ exay be been
base o ar maceut | caII accept a q%ée salt Ivat 8 b
reemla/;htfmrmfa aprswapms wbastient In | a6t Rere aérﬁe@z od may be
L aventd v ith h} h chemical
re R prqolictia By Bofhy THEfeaCh iR ﬁ%?“e"rdfé‘gﬁyw e
effibRn®/. nThEatedctm’njslmwy Heettoendoetc«?}'IWlﬂs lcwptlea@hmgl palladlum from the
aé?ﬁbstltuted with one or nore R4;R i s sel ected from
iﬂ and heteroaryl, wherein said aryl or heteroaryl
i's @pf hﬁﬂ?h&ﬁécﬁb@ﬁfel fovéibnvéhere ispeoddedruseeofRd paftBulate substance

I ndependent I'y sel ected 0 ni tro, Cos. .
acgpidjne0, thovephon 9t orpt st gamem?l%ﬁng a capoon; Cl%?'l ¢gyPAing reaction
or%ﬁ@ét | NR 5R6, OC2-6al kyl NR 5R6,

y1 OC2- 6al kyl NR 5R6, Co- 6al kyl CO 2R5,
oo 6al kyl CO2RSDetGileskPRrs¢ritign 9Rahe dayerdigny| CONR

S50 LSRR o T By DRSO a particulate

ﬁé@a\i% brt colbled@td<y palladivim sﬁ,‘émesﬁ algk paltadRmns panoclusters. Clusters have
NR5 i

é%&g //gpﬂgg%g?&ﬁe %)egfl R%pé @Pg@,} %—L&%ﬁﬁstry) as follows:

@s@@bgﬂ*}&éﬁ Son¥akG g?ﬁgﬁéﬂ ’t% 0BQ)NR 1thétal, atoms where direct and
al kyl (SO NR 5Re6,

al k ZRS(N%GaIk by D. M. P.
subRBtiabondall regtaNFRTEHITS ISR @00 i fongRuster ch ishy by
5(S0O) R6, OC2- 6al kyl NR 5(SQ) R6, OC - 6al kyl SO2R5,
Co- 6al kyl SO 2R5, Co-6al kyl SOR 5, G . 6al kyl,
C2- 6al kenyl , C2-6al kynyl, Co-6al kyl C3. 6¢cycl oal kyl ,
Co- 6al kyl C3-6¢cycl oal kenyl, Co- al kyl C Cycl oal kynyl,
Co- aI kyl aryl Co 6a| kyI het er oaryl Co-

I T . P __L_..__,._l
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R4 is independently selected from hal ogen, nitro, SF5,

OSF5, CHO, Co- al kyl CN, OCi - 6al kyl CN, C0-6al kyl OR 5,
w@apsgaoky| OR 5, CO- 6al kyl NR5R6, OC2- 6al kyl NR BEGSG2007/000079

OC2- 6al kyl OC2- 6al kyl NR5R6, - 6al kyl CO 2R5,

OCi - 6al kyl CO 2R5 CO- 6al kyl R 5R6 OCi - 6al kyl CONR 5R6,

OC2- 6al kyl NR 5(CO) R6, C0-6al kyl NR 5(CO) R6, 0(CO NR

M%ggsag%;ﬁ ?;56 NRgéBCI%ﬁNQR:ﬁ%@MmC?Og{ ( é@gﬁ @ogcnbed them as

{74 5, h( Sedvanced I
RS, ) (el Mo g S e e

Chedrifinl kyd (SBNEheaREe Kaxi,- gaﬂdytp SOp }\p}s}m@c usters therefore may be

cobgPui Kl B ABral o Bl PSR 60 el so

2R5Th allktylsﬁﬁhté}RE mz(Sobe pickgieGOR eBposiiig ﬁﬁmcypnahsed particulate

C2-6 6al k
poaqw%@go%é?, Ay qtppé]ngﬁ/ péB %o & tC)é%l?fg.?o éhﬁﬁgécﬁﬁmcnﬁgfe porous
su@or@@!oﬂf)lr@f nyg! binGhpb atdups h@ipabléabﬁl Ibmdﬁag the palladlum species. The

pagtig tgg&tgiﬁlg%gag’tbza%%ﬁ%ekc%f%gf Wﬁf}qe @e@g{e%ﬂuécatalyst It
m%fﬁ%%é}?@h@&’&at?lgﬁ It% yﬁp oftd ?ﬁlaﬁiﬂdﬂ Git@ly@@r yl, Co-

erocyc - 6al k | het er ocyc] yI £ th
optTieratticessaflsbe pammg@twmoﬁn@%@f the partigyl aie Slgﬁamce and of the

fuae g{ﬁlgbsne an¥%0é1flaé% ts&}g;ng‘fj'rﬂd A @ﬁ%lnﬂyrbé"ﬁkﬁfﬁ%%dél The support and
thepaRRuRE Subelaned kg, 11Ely:p¢mhhﬂg,ri;dve@rstmm§¢ (mythlgh relatlvely large

Poéqrisgélaqsg)gorfp :gg]e gvg)l(eg l 1S Eﬁt]ivgwa%?z{]’le vsyw\ghg})&fl lﬁg]gslatlvehy large pores

m%n ‘ﬁa{?é a"BEsh BiantReer 6f Eetlv@@h Qﬁﬂ)oﬁt orandystsong 0. The relatively small
al , C2-6al kenyl, C2-6al ky

wxgdowalhag;q €rear gmerkgﬂ betwgpn a&qoyﬁ,? @nd a@%ﬁQm é[mlporous support

m&bgaﬁotié{(#‘éﬁé ﬁlelar %ﬂ’lﬂ%osﬂlgfbusafﬁg%ile?g&‘ may be mesocellular siliceous
foin- aeabﬂdmgmsg7aanadn¥mmdmgm 83/@20@@(ﬂ gay (é@se%ﬁlw&ﬁfpam particles)

angfq{ﬁ%ls Iﬁfy%%q §OSR o y} % éﬁ% );\?%Ie}ééﬁl)(/)gﬁ % k6;/1?1 i he contents of both

of@fu@l@hﬂé)ih@frﬁdrate@heﬁb@h lsy kdfetemc@ar yl or Co-

or M Earagiord sl RGP B 5 G e oS e, and of he

| Rl KghlR K d, fi 1
I S o] s, KU s, b o

spﬁemch Iba]tluﬂb obid| fngmyﬂ’ e g@an@pr@yq%ﬁ ge}g ce pore siz€) may be greater
al. kyl het | 100
ﬂ’lal g% &é{ﬂN&r %gt%f %Lerag?%t @ﬁl Ipﬁltag 5? ‘B¥ﬁe¥:ﬁ aﬁ&ﬁ 5 and about 100nm

al kenyl ,
or(dZetwadikaboyt 5 a6d-50ab kant Q0316 @and 1160 Si)yzhn,d mﬂ, 20 and 50, 2 and 30, 20

o 5 Pag 5. e aeE 2 YR B 0hhn. 1 pore size may be

aliduk ! Pt QG)@I' b s zmtzlsmaal A% 28128130t BS540, WSt 60,05% 60, 65, 70,
or noré A; or R5 and R6 %3& %ther forma

75-;&%&5 a9, %p@}QQg%| The pqnﬂﬁ ae ﬂ&lsml Toi] q,f%ﬁféerent pore sizes.
{lﬁ{e?e?ﬁ ?5% spieh E&X‘U@ HebRERboft S)Bn(ﬁaﬁo'ilﬁl 00m.Oopti onal |y

whenever two groups _occur in
t heThd partitles ef thermartncmlgte rs‘agpqyptan@ ﬁﬁpheypqr@@g@tﬁ Spbgtancs, gnd of the

g RenalatLPUROnE Cepaby e ¢ PRI hal ftaRRigtle diametr of

bkt Y agahBbbutt 100adiondrish oobeween ahwue 5 And Fk]?)OalﬁjamB 100, 20 and

are mdependeié% m%be%%gb@géggf%ga%éla&lh@d 1 and 10, 1

arﬁps Gfigﬁi@ é’mﬁ@cd £ KRyAnd €0 ardl KV 4%, @al &y, and 20, 2 and

laryl, - aIktheterocycIyI and
1&bk§|aheﬂ@ friesos, A e SRR figmetars O%ab%vtkle&yﬁ 4,5,6,7,
C2- 6al kynyl , Co-6al kyl C 3-6c¢cycl oal kyl, Co-
aIkyIC“cycIoaIkenyI, Co- al kyl C Cycloalkynyl, Co-
al kylaryl, Co-6al kyl heteroaryl or Co-
al kyl heterocyclyl is optionally substituted with one
or nore. A or R7 and R8 nay together forn1a 4 to 6

T . e
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OC2- 6al kyl NR5( CO) R6, CO- 6al kyl NR5( CO R6, 0(CO) NR 5R6,
NR5( CO) OR6, NR5(CO) NR5R6, O0(CO OR 5, 0(COR 5,

w@eo8akdoyt COR5, OCi - 6al kyl COR5, NR5(CO) (CO R 6PCT/SG2007/000079
NR5( CO) (CO NR 5R6, CO-6al kyl SR5, CO- 6al kyl ( SO2) NR5R6,
OC2- 6al kyl NR5( SO2) R6, OCO- 6al’kyl ( SO2) NR5R6,
Q0- 6al kyl (SO NR 5R6, OCi -6al kyl (SO NR 5R6, OSO2RS5,

5, B 341 1oy Rt 00 o ot REPR 5o B A TR G e ox 100
ml%) ga+1t§ﬁ: gS% I8ss t@anannIfdem of-gré&ndrka@ny 1100 (ﬁcﬁ)@bk‘j?hw may have a

Cycl oal k al kyl C3-6Cycl g)k nyl., .
natfow palctiglé @zqd@st@@t@néhere @@ﬁ.y bg 1,@94 g\awabout 50% o? pchles having a
SR YIESOREY i, UGGV Moy B0 o e i
sm@ZoﬁﬁIeIt@mdy b@sﬁﬂiahwbyut 45AB ASKk pLBS, 62@4d|59§pk(y|5% of particles
- 6al kyl C3- 6 I
ha@gg agp Flﬁrsﬁ C % EII fg?egg r?lIoFr}/ IP%O&QI Palik¥Ye, and may be

abdhtkly 2hst £r5) CIY)CIS/ IZOQES (362366\4(];&15 Imﬁé?/o«z@/p;irtwles ]savmg a particle size
op ti ona |y substituted with on

* mphgbarof 0% G ol b A9 TaCUdp ot HoRprtS pyafeGBperical or

the%pIn\égtb% sgfne t6& shapd1@L&PAs ovoid, BNRHIE, o@Ei@?ﬂionﬂfmddlLQ)rlsmatlc or
I'nve ere I's provided conpounds of formula I,

pavahlete@mdxmrsx@nple rpgtangylay perallelepped).or N, andwis C
r’i@gurﬁ g of %]E)sgz?et ot(IIxe }TI%? o%fsecﬁltd' tRe Is12I=: I&? 'El?e \IVﬁldB?VQYﬁe@% between

abbht ol aﬂdlaﬁboﬁi 1.51, anbd:tmeen alscpedto band aé, |1ﬂdea41d+ %h 5:1 and 1.5:1,

he ovi,ded c of I [ S
L EE 47 A S TR b RIS 17 o 50
4, :\%‘I} oyijded: POJJP%IBTJIS 2df orf Dﬁm,lbﬁnia.y lvdt‘l)mm nthE%ratm a"hy [particles may
erein said aryl is optio stj.tuted,with on
harg some ethet Kevctuspdie e Shihia Hmker ofic: PYIBJQ jROre Size) may be

v, f I WhBAE BBLUR] 0. Ithﬁﬁwlbe between
er g%[%s%l??g?@grﬁ\%% I%geo%hég t%%pjﬁ ogr%%aﬁer g;ioect of th

abont/2and muttSﬁemmnbstwme@\abg@tdz aeshpdhens Hh Sraadmb: 3 2nd 20, 10 and
20‘M|I§re' glsR; @&’ 1384005 &"”Igbe m%(II‘?fel fhn%qlofé §®and 100 or 10

opt|0na y "substi tute one or
arﬂl’ﬂt)ﬁanIl‘hé wihfova Bzt ety tegbeat 2,3, 41 Hiel G, el |16n14 tlRel® 17, 18, 19,
IS _provided conpounds_of fornula 4
2()@%54 38, (}?I 40,43 %Ir?gf]ﬁ‘e sl"lgspﬁét&lesoran h%vel eh@&gltbiutol%l #’ 1fferent window

sidel. 'Pféé’?h'fﬂ-?&t GRARRY SIS Bhy 6@5&%& hboutheind Iameéb'Onm
pyri In anot her aspect of t E g){eentl on, hbt IS d of the
pr omajpamdsﬁpﬁﬂm@rtwlfﬂ@ syRpok- pnd G Hediagtiquldte substance, “and o

%I/lised g IclIe goﬁ"' ﬁlg¥ qqi@e;%hdéntlﬁ FHadle Blp&e IQI@ld’ﬁﬁb of between

er aspect he |nvent| on, her e
almnt)OJScheﬂ abonphu g,mfbatwcmwutomﬂeuwﬂm?)sﬁanﬂ 1and5,2

d b 1

o Sl S 0 A oo 3 5 o2 00 ana 24 2

arl¥es, hoaﬂadhﬁqué Ikgbo@?n?@he aFoﬁtI(ES imeehTj 0.8, 00hér &1j §.2, 1.3, 1.4,
provi de co ounds o or.mu

1.8oL 6al- RyI &l 2okl 2 3% 21 23, 5&&1}6 ?g, 919R§Sé 5,4, 4.5 or Sem’/g, or

m3R 2R abdt ‘fb 'fTI'lH ?ﬁlqlcl@stlﬁ‘ayoéﬁ'e%r speEifie siiface drBa of between about

anot ner aspect e i nvention ere | s

1@fbarpsioabroais 1000m e, rmlbatween\nh@lﬁehoﬁ and SIO@pIQ(%,%I %OOpﬁﬁIIfwd 1000, 500

axgﬁﬁﬁ@ngﬂggnd"go@y;@gn% 50Ul §8b, 2003ha 9001800"@P600, 550 and

60031550 9801570/ 600hmdyB00| 65Gaet i, 6368 ped 73610 6%@ and 710 m?/g, and may

By Sracis surts ausaof abott 166 1SOTRRN Shol £5d7408, 4so, 00, 510,

SEEB80L 545 350, S0t STMIBW] 5903 6p9.r61dy 62016302640, hﬁéﬂ @@péao 680, 690,
of the invention, there is provi ded conpounds of

formula I, mhereln Ris aryl substituted with one R1 1

In one enbodinent of this aspect, said RL 1 .

represents Co-6al kyl OR5; wherein said Co-6al kyl ORS
represents nethoxy. In another aspect of the

invention, there is provided conpounds of formula I

mhereln X is NNWis C Y |s C and Z is C In one

Y "

s - g,

oy
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Zis Cor NN mis O; R4 is independently selected from

Co- al kyl OR5, Co- al kylaryl and Co- al kyl heteroaryl,
wob@seisvsai d Co- al kyl aryl or Co- al kyl het er oe€H5G2087/000079

optionally substituted with zge or nore RL 1; R5 is

G -ealkyl; R8 is G- alkyl; 1 is independently

sel ected from hal ogen and Co- al kyl OR8. | n anot her

ct_of the inventian e | rovi.ded conpo .
708 TR 7R01 50, 750t 00 S 85 R D04, BORRRATE o specifi
sur@acela'i‘eao(ﬁqe?s'm&ghﬁﬁﬁmow& drBatsr ek abdut 10001‘&2/@ In

anot her enbodi nent of this aspect, d be silica. Tt

al {pk @oydus supparbmay by am@tw S Fhfb%tal#”&l © may be sthca.

o 3%l oxid
104 qb 4]&1{“&%”@%& 5rr?g ln%a ano%ﬁlgrﬁélnéoomnt 812{ 1 tehclofc,nprlSIng
anﬁsmeétqf &4ali of, ﬁ]umnaumwlhewrertmb}m apd zggonigky| ary|
ei n sai d Co-6al Ihet oar I

op:9Ir DS RoFPYS RBLL Y oo P F‘ﬁ %nté!: rgﬁerlr(gﬁlg %’f}{ll %gg)réocwghng grovp
cofipfsE ENkind gidp &nﬁa péaeling whmpeivherein the binding group is coupled to

Co- 6al kyl heteroaryl, wherein sajid.Co-. al.kyl hetero )
the @eﬁkﬂsi h%l%uy{l%g P3Ye BE R A9 Ql- C(S’Pt%’?% @pl I ay be a non
suftCLRLinRIEDASIPENe Bihdinbi go@s RRST Gon%SeSfopyKampld)al ureh rgroup, a

anot her enbodi nent of this_ aspect, L rid +dazol
thisutes tareun, e MNINA SHHP, maltcohglag@uma ihle ng i prple group or

i HB%Wﬂ hese. The bindi

so%gg)g I‘%thgfe@dp%ﬁihgﬁ%ggfr tcBlfl’%nﬁﬁBg%tfanﬁﬂwdé ?E R these. The binding
gmu}ﬂﬁmgnlmbebadexi @ehe dosd lignigmahaitrogen eygeTand/gr gyipbyug containing

anot her. .e of this
rolf LSS il 380 gy b s
to $i&d pordty L‘upp%rts The hﬂtatcﬂir@cgmup magrte Relyl @oups The binding group may
heteroaryl; Wis N X .s C Zis

Y
bei @upkéetsethe AP %P%%&&nﬁrlgrﬁ%g%%ﬁpm QNW" 5. e, fStos. The
hr@cH%é rls)é\’@ﬁ LRy cBh ATKOaIRAl dvlpmyty bebeieen about 1 and

'S optlonally substituted wth e
1 nprleorREoDS lcmg mrb@wcmw@hél@mll 1 ged 6cl ane fr bAch S gaéw120r2

f eqt g0ofp tine
B Bra Y, P i 7, o L0 oo bt v

Suitabl® coupling groups include -Sl(CH2)3NHCONH2, -Sl(CH2)3NHCSNH2,

SHEERMHOR IR, sl SRRt R )y PP

yl"ﬁt@"ﬁeﬁ*ﬁ%ﬂla‘é suBstiRe h@éwwlﬁ?ddjo))hlﬁb‘r Pyhayobo h{/di'ophoblc Each of the
i din-7- am ne

pofosd SNty i U ogelissdmBIouRy pYbTiaien MYy pFRERgFnly be
© b; {- phobic. The hydrophobicity of the

k! r(%ﬁh?%tioé%hen g“agﬂe?’géﬁ/yr’ |b§? 1gj'(ﬁgylOprl1(<:enyle) % g ?rlglty 0

panti@ilate Bhpstancei mayy baml]meted in order to imiprove of optimise 1 s performance,

ana(c{:r&p ((3%1@%‘3/%81% O% hlhi,'y Xthh)&EgrﬁX lbrvRnt y’fhéjbﬁﬁéumﬂe sabstince may

ha%e Fhsfdrd;?l{bg{k;)ggogﬁ] (o’r%r fiy rpore dinfacesy Mhh ehydegph®bicpgroups ahdy be for
i di

expp Iyl erons: falkylslpRrsiyh ecsups gt sorms pibGT Rydrophotic eroup.

191, ate /17 251naC &9/ lsilyl. The partlculate
SLEE ?gg rg%}u%%rglgém% %{nleg%/h%)?phenﬂ? 4 1@:;;)):?rllgld 4

sublstpyea wlap 1By nphygroplehic Breyms ma 1@6 Borgcs(gf &s- otiler thaﬁ/ the couphng

grogﬁ?}'d' Hade xtlan%lgg%ngy&gﬂ%g&?sérfxéeehenyl) 3H-pyrrol of 3

Fl UD]Ii@padtaddlm sﬁecyés)mdtyehey h lca®lysicailyl aetive- galladinpspeciss oftanay be a

high [e%} % éncp'i %glé(ﬁ%?\m Oqcﬁ’v% _p%lz}dﬁﬁm nsgﬂeflesf It may dbe cital)yncglly active for

hycﬁcy datieh dr ‘hydi}qg&ﬁdlﬁdm 1B nigi lﬁBSCatalytlcally active for a Suzuki or a Heck
ridin-4 3-pyri

reagm obio[fer £ lwgspgmﬁt@n;sﬂga*qggnoléﬁg hor otlzer reductive reaction. The
7-(2'-Fluoro-3'-net hoxybi phenyl -3-yl)-7-pyridin-4-yl-7
-pyrrolo[3,4- Jpyridin-5-amne; as a free base or a
pharmaceutically acceptable salt, solvate or solvate
of a salt thereof. In another aspect of the invention,
there |s prow ded a phar maceutl cal forrrul atl on

o . o, o o g,
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said Ab-rel ated pathol ogy is Downs syndrone, a

b- anyl oi d angi opat hy, cerebral anyl oid angi opat hy,
whegoedigoar y cerebral henorrhage, a di sorder aspROUS@08@000079

with cognitive inpairnent, ("mld cognitive

i mpai rment”), Al zheinmer D sedse, nmenory | oss,

attention deficit synptons associated with Al zhei ner

di sease, neurodegenerati on associated with AAthe it
patindivmswpecige maythean SA(G spedios, s BaY So0wripg PALla ERicHigins, or it may

cog‘f e eﬂlﬁﬁ@i Y enfdferd)i B Og. g)‘éﬂacﬁﬁl‘ﬁ' henHRERARRS i G, itS ﬁﬁbﬂ €omprise both
enent 1 a ‘associ ated wi th Par ki nson'

paﬁa@emsaéomp padpaialive chisisrs die peBadipa| WOQPS%W?WJA? catalytically

aciJ %% Z}ﬁ?gc Ff‘er}? r'ﬁlé %glladlﬂmaﬁbg{ogﬁ&teﬁs H-%?t ha% 4 Bean diameter between

here’rs provi use a conp ound
abaaChaet aﬂ;@ut li)rfrm,rcmhle&vden aboutt hand g riund &, araaddﬁ $and 10,2 and 8, 2

di t
o B RGP | RSk BoBLL L 5 3T, S P10 ot
méysb@ﬂl‘élyér%dlrﬂﬁ)@rngf o tHeQipsuin d heg eeiytientisfooselomifotralyl qn the pore
i'n the manufacture of a nedica f or téeaté%{?cPThe mav be
supfpesseoit ﬂﬁgsué’ﬁoﬁ\bnl@lpﬁlé@u’ﬁ‘afl ng'lj {ers Ry BY YPRATR y may
ps’é\?dorsgﬂé it ﬁld THRY HRA Bé‘ ﬁro?ﬁl‘w&y RS QIEThey &aﬁ@'pﬁlﬂledral They

angl cere | oi d anglopathy, heredita %
maebeboupledorthe bimdgng graum bs eperdinatin.des theydnay bp coordinated to the

bl?‘?}gg: gtr%t't@ %deq% %% &egésledh zﬂ%l{)‘?({/r' Th%sgalladlum species. The

paaﬁdlﬂa”té isostaed imayt hswmtpaﬂ&hmssloadmg ed bebwéenadbayeOpiepnd about 2

d t t t
miob B S BHSRR b IgRP A ¢ 0agan & D i s 4 D2 02,05
toof 1%92@5 gd u\se?pm kabn, mMo?pgnmlhm [sbe geath iof, suppont, | eeg. about 0.1,
erren I a enentli a assocl ated W ar
0.6 SEAcbs B i D A0 b e, i DA, B %, 0,85, 09, 095, 1,
1.525@] 9pg§nenalsi on. 118 pRof hr aspssti @f1.494.7,1.75, 1.8, 1.85, 1.9,

L Tiverition, ‘Théré i3 provided a nethod of inhi b|t|ng
I%br?/mmolqﬁllﬂﬁmﬁpmmmgprgﬁnt acting said BACE with

a ound acc 0 ct
1, one, & Fﬁ) t erlesfsg?{()&ld d-a gart%ﬁ%g esg#)ﬁérﬁ% omprising
patrﬁ@ﬂitb POrovk si}hﬁ:@\t@tﬁljledlﬂ) falladiony ednatlestesat hol ogy in a
conprisinhg adm nistering to said

the@aﬁ’é‘?}b‘?rc gqug)dléqq:néc £18e 15, PEIEed, A 83%18\‘\%?% I,?Hgstan%e comprising

pRGGAAEMGF bS] t9pallallium hdhoBRiSleter aspect of the
I nvention, there i's provided a nethod of treat

r .
pr elmean(pthg gmbp@ma@jt aqhg@ FaPROTidRgy aj pakicHltg S {)tgnce comprising
hich
RGBS P00, S A A8 s o ik
capable lofl bingirtgathé palﬂndlvanln,anwhust@sn sal d Ab- related

g :tr gty Smg?)anng y@g{;? rrh%/e pr(hVé& i g ylclé%?eg'sﬁgf&ﬁ@é comprising

pﬁﬁé@ﬁt@hﬂ@ﬁco@ IUdSt@rp“&Iadi%ﬁﬁ agioghstbraby neang mftbm(hng groups which
i mpai rment, ("mld cognitive inpairnent”),
cwt@nérwom%ease menory | oss, attention deficit
SY "Rl QiEhaES $fbodirtcht MEER N 7R6®I 2dpaRReRte substance comprising

neur'odegenerati on assocliated with Al zhei mer di sease
pattiondatei MCEf ccmpleddtovwlzadiuat nandcljisiers b raeans of binding groups which

of de enera origin, pre-senile denentia, senile
“H@ﬂﬁﬂ? - H@%tia associated with Parkinson's

di SERS presgrtdgveaniinvass pvides el pacessadbs making: omarticulate substance

basal degeneration. |In another ct of, the
CQUEHRS BrPartLie RUOWT SUPGEccelfel lai‘ﬂ“gas Srisysaid process
c&yﬁﬂgﬁglng an Ab-rel ated pat hol ogy |n a manma

conprising adm nistering to said patient a

therapeutically effective amount of a conpound

according to fornula I, wherein said mammal is a

human. I n anot her aspect of the invention, there is

provi ded a nethod of treating or preventing an

Ab-rel ated pathology in a manmal , conpri sing

adn1n|ster|ng to sald patlent a therapeutlcally

Y Y




10

T15

20

25

30

t he compounds of formula |I . Conpounds of the
i nvention can be used as nedi canents. In sone
weredpsdiseent s, the present invention provides chPOpSGHEF000079
of formula I, or pharnaceutigally acceptable salts,
tautonmers or in vzv-hydrol ysdble precursors thereof,
for use as nedi canents. In sone enbodi nents, the
present invention provides conpounds descrl bed@ﬂ % idn It,
— f exposivg aefsnca@nﬁbsﬁdd@m\&l@e PEFOUS SERRATHIQ HFOIBHE jpdium sa
Bﬂf@ $Scapable of
%auf‘ﬁg{cﬁl) 188 %gﬂtaﬁiaﬁeggc})/rolhgs S(fd;&;i/;%rgk?ggne B grolpsScap
bbmdmgmhedpaé]agluopaiehgps, awr ebral anyl oi d angi opat hy,

- AR AU R R S P B

I sppataneent "), Al zheinmer D sease, nenory | oss,

attention deficit s t ass .
AR Sl SR bR 5Ly comprise
re&t# 8% pASMRRA AIOTTHE pathduas Gdltamagr by |anPd@Brrmh1t i Bhe step of

egener ative origin, pre-senile de th ile
coteerting may thrseior pqnggwﬂgqlg@P%I{)ﬁoﬁ : Sﬁe cmg may comprise

exgoﬁlg?%tgﬁe Bﬁ’ﬁa%%lﬁss%ltvﬁ) 8 URERRE a by @mpsidvet &gRbing it to an

eneration. In some e odlnents t he present
oxiidisabht ispevigsr Gliedesluging agent dapowidisably spegisr)| may b an alcohol,

ceuticall I utomers or in
S S S R R U
ffamtli‘e&ﬁhwoﬁaanéedq)mmta pendusfsappdrh matyrwatmsn ttheparticulate porous
prophyl axi rel ated pathol ogies. In sQ
SuBRbeRed DPHe TRTTEC SPWlmgHOTaS e P, (e Gbupled to

th€§u1%?:‘é"2§ Y PO TR rITATRe Rialingiof catglingpabhy ondtie parisulate porous
ut not limted to cerebral a | oi d angl op

supporediarbg betivepn sabolk rfb? rqqlggg oWlj IBFY rgerag@%b iof; iélactlonahsed
pa}fféu'fa(té %9{635 s%@oo&?%?%é;ﬁrﬂ 5 to°*§°('5‘5§%§ 1bl¥tto ob tblsmltt@CB 1015 to 2.5

A zhei mer Di se

mfRpy¢/g.|absst 0.510.6/M.7 h8 &P, Liltl, dyptiorel, dss de dt7ed g 1.9,2,2.1,
2548 S ok RS syt e R Y AR50 FPEAD salt, e

pdll@&hﬁﬁblﬂ@rlé’@ nRMladianD bedthts et soafcother saifeblel eg}En"EanaBmlu%On of the

orig re-senil e dementia, senil tia and
oo bl ot U PSR s T G gARE sotvent may be

a:%&@t%ﬁ? SH ¥& S UQ r RRUSLRle PALIRYroetitl! | hddrofamal dibromomethane,

generat| GR. “Tn some embodi nents, the present hanol,
bromeéort, marhmotﬂtnaelsloadﬁetql:meoﬁcﬁtm tehloralenzens ypgthangl, ethano

si ng_caont I’
15?1?{81’%\"@3 {Wla?eﬁ%% nti o %&I bﬁ tlI {T 51% r m@g nr}ﬁaﬁ comprise
addig E‘Ej lsalla&;u&e gilet@se sahlhomth?qtﬁofamj (ju slspcm;gord of & fumctionalised

be the ratelimtin ep i.n the,pro
Paétli}}l%}ti SypportApya care ui’fle E?}HFBW‘Y bt asal 6he g%afﬁ&i o Shte. 1t may
b Q%bﬁiss%ﬁt RHE palddien csmpumd@opmg\m@eae Iﬁ@fmfﬁcmmuﬂude and at
be useful to inhibit the de 05|t|on of n Lti
T O Y N TR
fogiqﬁm%ﬂgn bP p:!tlla'&h&? cfugtegé ét?ﬁlg Efﬁnc“ti‘éﬁ&hg%h %)laﬁic'ﬁﬁfte ﬁp‘f)ﬁﬁsﬂ may be for

candi date for the devel opnent of
belwagsatamt & ahd ahmmﬁﬂ hams)/on rab@ut@wyé}saﬁ. tg 365 649216 1 L 12 to 60,

Efittopdtng, &Ik IsRe0 et I af FBuR ey 6. 12, 15, 18,21, 24

2AM(, 33d 36189,04mt4%y 48 6&;364 t 57 yr 60rimmrsl It heayobe lahgdemperature of

et e i 0614t SRy TP B0 1D o 100,50

tod P& 5RO, e ? éﬁkﬁltw 56 62 F8E£80, IO Y00°Cs The temperature may be
attention defi

npf ons aSSOCIated\Mtf14ﬂ ggégg ohvd
lesis ‘élaasesequaémthd@gdm@rmm@f theseastieraltgnayPe RO er annydrous
such as Al zhei ner di sease or denentia including
denentia of m xed vascul ar and degenerative origin,
pre-senile denentia, senile denentia and denentia
associ ated wi th Parkinson's di sease, progressive
supranuclear palsy or cortlcal basal degeneratlon In

o o . e
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Ab-rel ated pat hol ogi es such as Downs syndrone and

b- anyl oi d angi opat hy, such as but not limted to
wa@eoshtsab7 anyl oi d angi opat hy, hereditary cer ebPl/SG2007/000079

henorr hage, di sorders associ ?bed with cognitive

I mpai rment, such as but not frmted to M ("mld

cognitive inpairnment"), Al zheiner D sease, nenory

l oss, attention deficit synptons associ ated w t
copditionp it may ggagcgl’duﬁtggl r'ﬁtﬂ%gpéﬂ@%“ﬁt‘? 1t5)§1§.0§ti gxﬁgabréwc?lhducted, for

eﬂh@?@}sﬁﬁiels WedbRE, AgohehRimdicaas ediokiddeoEmidyabe under degassed
I ncluding denentia of m xed vascul ar aag deegiener LIVE itated
conditigins, Dyring e apaction SeiRastion merwednieeftie grfihcrise agitated,
oﬁ?r'ﬁ%?%%nﬁﬁ?eﬁ%at\ﬁg%}@té& Par ki nson' s di sease,
6rog essive supranucl ear palsy or cortical basal )
degBiner at o einpodithenhithet procass comprisesrexapsipgnentipaally heating, a

hunman ompound ,of .f ' ;
S350 8 6 TR SR by TIPSR i 0 o
soMtﬁﬁltJéﬁ%gpﬁllﬁitﬁﬂna(Hq cglniih !anemhydh/o:ls sokemi; Yheewﬂ}’afmn_r@ a particulate
agent . gnitive enhancing agen r nhanci .
su@g’r@mesco&pmls% Pastc gtf:gpgoglé S mﬂrﬁ?c{ug)fegiotpryggﬁﬁcpdlérg?lagg?lusters, said
Qﬁoriailigt}cf ﬁﬂﬁhﬂatemzéubpépﬁrdoﬁ@ﬂ%ﬁlg tgadiap teadipsecapable of binding

Rem nyl or Raza , rivastigmne (Exelon), tacrine
th¢ @aljarkitin nanerlwiefint i ne (Namenda, Axura or Ebixa).In

S0 Osg) o?&%ﬂ@%&tskﬂ@pﬁﬁ@&lﬁ@sub&‘i%@ﬁa@ l'hyﬂfoglﬂ)lﬂssgrcﬂlps on its pore

et reating or  preventing Ab-relate ,
supBicbo ho gides tesachieve shifthe poroys dvpnest fier. hiethihegragiculate substance

. angi,opat h suc but not, |imt t

lsawgﬁ%inaayaﬁ@feoﬁya{}ﬂ ,ol%% rggt):hlqsa!rn!)’/ q%:seﬁgrgr %rfa%ésﬁgir‘ r Satglyl g,pmcess m.ay
cothsiedgidfophobiagithé patiilufe subgiantd wethe posiusseppRart. duslay comprise
at?q%bigq%trhpgl%phlpi)ir&é@g@t tl%etkgl ﬁoéeegg!ga%eﬁgﬁﬂie;ﬁa?/rggg?te substance or of the
p%lbésg gg%;%n G FiiaG donPHEB AR gB TS0 X6, Wialktylshlyl lpesupey dialkylsilyl

eur odegener ati on associ ated with g;seasef b
grouphonsonit other mysiroptiobicagreup fo therkose Ferfacss pf thegrticulate substance
dexeptia of, M vgged %390 GEREHAT ih¥epQoudi sipport with a
orprogeﬂgmp %)u%ggll‘réﬁgﬁt'aﬁg%m Ye er%gﬁtlﬁ% and plelr)renti a PP ]
hphepleibiie dgwitt ThPdiidroptobing dpstasey qnuyisestor vexample (R3Six0,

supranucl e .cortical, bhasal n i
RSBTSRBTS Sl o e
o%%n 51 [k 3pHenfl) glouphdidmaces sigatld asingapoabbehsaldl, Br, OAc etc.

taut oner or in_ vzv-hydrol ysablpi rg\&:?ur sors, t her eof trimethylsilyl
Comanasilyr essishydraplinbifge ragehs & u(%_r Freaet K‘é‘isg'ia??} CangFHYEL
clfd}f%ie' 49 cﬁﬁg&gﬁﬁﬁethﬁmﬁg Phe SfepafFttiydidphbBRE RS be e@Riitted before

n sone enbodi nent’s, the present invention provides 3
attaehhgd thef coupdimii gryupr top favethe fyctignatisgdapeepus support. It may be

hol.ogi es such as Do : i t
oGttt fghing BE colihR P oDy 16 i) Porous support by
berow RirthafiewbpiRtgalladinar eitroelusterseltahayabe hentnetedeadisr formation of

di sorders associated with cognitive inpairnment, such
thepaPadivpuiPetitti ted to Ml ("nild cognitive

| MPRLAGRRE the fodhatish DR helPatiBditth sp¥ei¥D, the lpasienlate substance may be
attention deficit synptons associated with Al

el ner cp
sepiasted Gomnbe reagtige nextrd. Jhe seRBating Bay GPRRI éﬁ%fg& centrifuging,
ch .zhel ' | BarkidGlatédiubstance may then be
seﬁ%ﬁ?ﬁ%ﬁg@%@g c\%@?ﬁ%ﬁ%ﬁ %gggﬁeén ?ﬂggﬁl\%}e origin, y. )
wasleeds The hesliaganyite, wittea begatizrohtent e theohvant psed for dissolving
assqci.ated wth, Parkinson,s dise [ .
ﬂ?uﬁb"’ﬂ ton salf Pathgyragfer W5ed ﬁ% gpgrﬁgiégf © eg%iﬁ?gélﬁﬁﬁgaﬁ’rt ieplate porous
sP6robh Smélbthetwtvent iIE@ag e washed amei Itinwy wesashedewre than once,
_herein, by admnistering to a mal ncghncl di n%gshuﬁ%n%articulate
iy Whinh therivashings Heay, Hess it sape, sqly e 05 ALt SO Ftsy
anti psychotic agent. Atypical antipsychotic agents
i ncludes, but not Iimted to, O anzapi ne (nmarketed as
Zyprexa), Aripiprazole (marketed as Abilify),

Ri speridone (marketed as Ri sperdal ), Quetiapine
(marketed as Seroquel), C ozapine (narketed as

-~ = ] - ~ 1
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of the present invention are described and may be
isolated as a m xture of isoners or as separated

w0 s@se1s0e7 fornms. All chiral, diastereoneric, rBCESGZ07/000079
fornms and all geonetric iso ic forms of a structure
are intended, unless the specific stereochem stry or
isoneric formis specifically indicated. It is noted

that the carbo 0 for formula | a
subeceImEy b8 G1ek; T0h DRI CPBRS e B B8 over andior
thfoﬁ%ﬂ ki LPRAERatR S8tk S{ppBin¥ b 8ac@urh @f gaitial eacuum to the particulate

stituent is shown to cross a bond connecting two
subst@mas prsomerqompinatior 9f 158% substituent may be bonded
135&@%8%&%&&%&@& phB&ds %OV\HH%SL tuent is listed

cating t tomyvia such substi tuent
| S 1bon¢e£po$mg arwspeasnonaff thadueginpelisad prtieplage \REFPUS support in a

fornmul a, t h i
atom i rffagbe(f %ﬁ% g{ior? 8@% %bﬁap&%%’gﬂﬁ%@ﬁ%é’%@ for sRffiidnt time and
. subst i tajentsaffichmsittmperatuod te ufosti & usntiailaiediubstance comprising a

vari abl es_ are perm ssible o ch conb i ons
resul t Raﬁ“%“lla&‘E)B E%ﬁ}?@ﬂﬁd’gu&ﬁg tcbg%lgaléluﬁn P?ﬂociu@?etré

applyl Cas‘éb&iﬁtm% {h€ phicilatOgibs@ned | y substituted, " neans
that” substitution is optjonal an thereforelt is

pos#) bIngth%EafH@él?@ﬁ&PW“&t or moiety to be
unsypst a substitution is desired
thenp &k&gq%?%%‘%l%}gﬁﬁ‘yn%%{ﬁg that any nunber of
salty cﬁmmenshsad panmuébéslmmwsewmlodnv@npmn&twndlég r%?#ﬁefcé%l’able of
bV\(/;i1l ?]Iﬁgctl on from t he indicated group, provided
1 agt]%en%a PHRRangs) "¥58y of the designated atom or
i Btey pldtefiomag xaidatiedily athprisat prohidieutist fupgtiorobised particulate
results in a stable conpound. For

p@glb?stﬁupg@ﬁt This FRAYh POIBISE, rea@i_p% :( Wgﬁ ugatﬁya?rgase nssupgort to a

Iﬁﬁﬁllﬁ NreAb G ﬁa'f'oﬂﬁ? thé€ Plud6teshalibed HattRalaed Iﬁ)wl@.h; support, said
u stltu nts 1 nclude, but are not limted to; . halo
g@%plcapable of

mommng@agemommg:tb@w n¢ipg -grew pyd an

6a| K¥ile G%qgﬁ%lpé%@é%%bf ﬂ&pfg gf(h %f’ﬂd}i{% group may be for example a urea

gIG(lp@} N(ﬁodﬁ@i gmhp 2TheéSORCliotdisky Ip,art@@iaw—m)roeasmport may comprise
SC2N( O - al kyl) 2. NH(Cl _6al kyl), N(G -6alkyl)2,
mﬁﬁ‘mf’“@séﬂce ‘gﬁ Re =0 (4 -6alkyl)2, C5-6aryl,
OCoAL aEé@rlbe&:(aar@h% &QEME paﬁ(cu@t@&?r(ﬁla lsypport is mesocellular siliceous
fog(mE OMNF%@S ;%Lyl g@qQ(C( ) Namn r %—If@% ssxgg)%gsﬂtggyr ge dried before use.
Tl%ﬁ%;{%a g)cgmlphl?é r&ite BRG Eé{utaﬂ}@(m@ 4t @sufiabl¥ ltedperature. The time

~eheterocycl

meph &t Efoneganhglé: bet@(eex@)ab}@ﬁ Oodrek ahoyt éﬂy}pr%( or zlbout 6 to 48, 6 to 36, 6 to

2%1@%{(&5@]? ?Fﬁ%%@ﬁg&%?ﬁ ?t()gr?% E: eftf&rej@ﬁyﬁ Hdu}g 'e.g. about 6,

9,SEEN($ 51 §hzt, eI4QC’A7/(;I3ﬁ) 33, 3NH6Q54Bhéﬁel4&,c§'b,l §4.) 57 or 60 hours. The

tegp%%qggg%& Y 911“%9 ot A Ao %toﬁ“(g%ﬁﬂ‘b%ut 784,79, %0 0 100,

1 Rﬁﬁgﬁﬁs@% Qo@qbbltef 190, SUﬁf120 oﬂmtmmr@eagtabounamm% 100,
oth branch and strai ght chain sagurated aliphat | led
1Hyde@dai'(H@ﬂ4@r1§l9pé601a1\7ﬁn§139ar1c991OI 209°G.2T. mgﬁﬂg%aa &pbe coole

d
1nt zh s A M“,e@d g % n‘ﬁej iy, af ?ﬂ: ﬁ@lnﬁh OHiyd&‘ijb&h@l%m e etc.

e I nt en OI‘ exarrp e
AltEmatiodly\or hdditiomtliyshe lsmporthaay he debed hy egposgre tg (o5washipg with) a

car on at ons S al.kyl t n
qf'%‘& £, aﬂlé‘f%i?‘?@ @Fﬁﬁnh ﬁ&p{)lr o%/if Hﬂi}'rdggd;l to‘fl’ﬁe‘?xb & Fome other

aﬂh}ﬂ%dé' solveft Mufhods. fot redényg thesndoventanthytrenay hre Wcil ktmwn in the
case where a subscript is the integer 0 (zero) the
litgra 8- t o whi ch the subscript refers to indicates that

the group may be absent, i.e. there is a direct bond

bet ween the groups. As used herein, "al kenyl" used

alone or as a suffix or prefix is intended to include

bot h branched and strai ght-chain al kene or olefin

contalnlng allphatlc hydrocarbon groups haV|ng fron12

a A~ o

. o o s -
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apply to 1,2-, 1,3- and 1, 4-disubstituted benzenes,
respectively. For exanple, the nanes

wa@sdigeet hyl benzene and ort ho- di met hyl benzeneP@r/8G2007/000079
synonynous. As used herein, &?e term"cycloal kyl" is
intended to include saturated ring groups, having the
speci fied nunber of carbon atonms. These nmay i ncl ude
fused or bridged pol cli stens. .Prefer
cy dihs SPREATSIR et by drbines Wil A AR 1960 als‘ﬁs%eﬁs“’n The carrier

ma%) DarSé oGt Yo Reni@ Sl déRtiBeddéafial Tht FurtdusalBingdeadent,axptionally in
carbons in the ri n%est ructure, For exa

le, "C -
SOW@DHBW(WGH beeaddedto thg SRSREREOM< heslURGHINS 1ag§efagent may be added
at %e% éé) ?f’%}fﬂweeﬁya%kﬁtg? ¥'s mRlol PYELRBEYY Euppﬁ& Us®wEver this ratio may

refers torin ontalnlng
depstdr @cthe br,aturg b ctp:ssupaqnt nbheanatip aagyt beo aot d g sy 1 and 3, 2

o S R B T, M 15221, 22
2.3, 4, N8-3;0M, a4, /.S gr ﬁmokt@rmel fugcnmuphsmg\maggnfashombbbq such that
on- car.ban tri

thg RS0 S5 sk B i O (BB bindin
or. RBLABEN to I e pallhdiufl UpPEdes. CBLaKle Dmotitpaliaing Iremnts include
"Counterion” is used to represent a small §$%§¥ CSNH
RENFigdh)BPdeON s uch as chloride, brom de (Rﬁ; 23%&1 2
R 1("&1@3 usemﬁgcﬁz ﬁf@()? Aan eﬁ@)gsi(tm?mcmﬂ(amggsl(oms,

term t'érocyc
whdretRe nsaamdlksd goup;' het erGLyie| €6 afke careun e a m&flmlaa?téﬁl propyl,

nsa ed or rtial t ts will b
soiPep 6D B o BTN bl AP Sy OGSt g vl be
re&dIIt dpphieRBtoXhbse AGllat mrtke aft. Révictibn of tie, support wath tbe re}‘aggnt in the

atons are chosen fromnitr

SugPSPENY i, b4 LTS AP ST R PR 30 Y B et it the
ugg&rt OgRd rle%ééh? Gna; i (c)f'vﬂtlﬂ forfeonalgEuPs i (8. gOFSH(Hﬂi agtbyps) on the

repl ace ; d where_un] ess sta
surfaeescafiibe poies ofrthe gumortr & e Hmsy may, PR He XAl et about 6 and

abgﬁ% g&ﬁ al yoroat)ﬁr bl §8M44 & tB%”BE{ ?4 Ns @i gla2ap 66; %a@ﬂsﬁ, oM to 60, 48

ngjn ogen 1S opt uarternlzed
1030 18133 30\bt 205t002ﬁ h@nalel.gz abols <, 1911:2 dd, b8, Acad a7, 30, 33, 36,39, 42,

4% %n%ll{ a{m e%j? |§/ 6§n]éou(5§’ y’*ﬁ; %ﬁ&:g?ag&re %e S%Itjd‘e/r s?%)ﬂo t 4() and about

100P€ NorteBButt 40 @ 80)40RE 60,00 t& 1@0;18(noa10@|;r§0 tan8® beS0 to 70°C e g. about
het erocycl yl exceeds en these hetero

at ar e, not
A0 it 70; cﬁoen%ﬁbtlt@@rc TF © IFREUIQH; Ay % %‘E@‘ Kt unider, Aphydrous
cdnﬁ tf?)'ns ﬁrmﬁﬁg&ge hductddeind®t dnBaRt co¥ftidHs. Ihenayl BY<ondycted, for

| Ona eteroaromatic or aronmtic rln% d
ex;amplﬂ dmdlet métrogen, |aegos, hsHumofcarhea dioxigle, jo§ may be under degasse

fﬁ@ﬁ het L5 ﬁgﬁ%%@on't{l {e'as?a@fnﬁim{ﬁ%tlﬁ PHY QJgféd sxr@tﬁwle agitated,

e aromati c. Exanpl es of
mhehﬁyQGMﬁhﬁhﬁimﬂbhmgmuabut are not limted to,

it pe%%ﬁ%gpé;%%&tnygfptﬁ;@p qgéplgg rf:r:%erﬁy LRhRES Lﬂ)pﬁﬁl the resulting
ﬁﬁ@ﬁ%%h?&f ﬁﬁJthW Itnaﬁ EE’ 351%@’5&1/ |fr,onﬁ|2t£%t fegétiynl mixtwet Thy Isgparating may
in et rahydroi soqui pol i

cqrepr?sa ht}hmmg,” geatrifaging, isettling pan’qngt Plé B r@&hl%'ﬁmn thereof. The
fugu 3n%519edzsugpé{atgﬂ%y tgeﬁ ﬁ% %éqr Phe@shihg &R be with an organic solvent.

i 0Xol I ny used here| n, “"heteroaryl"
Tty Heewashed onom i miy bewestedingorg thaiy anieat inawhieh thegrapBings may use
havi n

one het
g g o G R TR o, STk lF G BENEL sSEAk. gl accone
didBRSHSthare, @Hﬂ)rmhhcwibcbrcteﬁﬁc}gomddq acétoge Dr otheporghnic solvents, or
fused rin st ens. | es of hejer,0a
cqm@pmsmﬁqrﬁ%yfhﬁ FiRctigra bR SYRROFIPY E’? agéd. %qff%ﬂ‘ﬁ%?ﬁy comprise
pyri mdinyl, pyrazinyl, pyrlda2|nyl triazinyl, furyl

(i.e. furanyl), quinolyl, isoquinolyl, thienyl,
i m dazolyl, thiazolyl, indolyl, pyrryl, oxazolyl,
benzofuryl, benzothi enyl, benzthiazolyl, isoxazolyl,

pyrazoly! trlazolyl tetrazolyl |ndazolyl

o - o o
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hydrochl oric acid. The pharnmaceutically acceptable
salts of the present invention can be synthesized from
w0 b@spssoent conpound that contains a basic or BCI/SGm07/000079
noi ety by conventional chem gcal nethods. CGenerally,
such salts can be prepared by reacting the free acid
or base forns of these conpounds with a stoichionetric
amount of the appropriate base _or acid in water qr..in
heafiing Passieca 881 MR And/gF thrwggl the instigngisefl APl applying & vacuum

or PERAT ldu¥im BINCFHLAYSIREH Ppbitker ShRtddyibigitivarof ties@yirior to the

cetate, ethanol, 1sopropanol, or acetgnitrile arie
dryingithe Aunctimalisesk support may, be hepted fa #ngolygies-g- an alcohol such as

st ruct ur i . [ ' i bibgi I BSsidbd B
B B o 6 e v
infpatitiese Mk heatirtgomey be flontietveentabeut @snd abawy 68 heptupiabess6 to 48,

t ' bot.h d
6 ta b g 54 LT, 2B Rl 1P 0fE, A o B4 611 98118150 b8 o 25 hous,
e.g%,tafufg@t@ 1991%,a1r5¢ 1g,e31r1124t 27,30¢33;86e 39,| AHpAR G 1 ﬁzat57if & 60 hours. It
Su I Cl ent ro t to survive I a to U
BTN O TR S R
to F7@°¢TY %*gb&ﬁ 4ons@ qv)766f seaci ous therapeutic

agent . Conmpounds of the invention further include

hy dFtass @s a firthes embadisaent thePresess ehihe inyeaHeR SXMPEher

i ncl udes | pi 5 | e gk Qfppbh&o a functionalisin
i nvént ieéﬁ{’%%'%‘gsg{?‘%%‘?‘lcgf?ﬁﬁé‘fq%? Lo ARE ag o nenonaisie
conpoundageat ® foamadunctionalitedeaitivuiate perousknpertosnd or

nmor.e atons .are repl aced spbst it t
g Sifosinh i wsheerop! The SRR sl pattc B bdtils support to a
the at agiioNBsS a GallaBinm (Wbt it \Wpbala¢dtyfof cuffitiént time and at a

" aci on it (ERBSTeiHEy OB AT ANLe SHPH SRpBHBG @ gpriculate

the Praehls dipusRkbifled @GHGubbiardcls@at |im ted fo

2H (also witten as D for deuterium, 3H (also witten

saib filicfiomalisingtreagens baing Guchithat thesfgnctionmlisefopartiquize perays support

18 F,.. 35S, 36( I 1,

oSS B gl S OB R
i Nclarapethet dbodintehethe psdcasy congatises:l abel ed conpounds
wi || depend on the specific application of t PR
r adi o- | XBesing 2 SHSBERTR © 3rpaé‘§§%t|e e?org%ﬁ, glilprPo\?t?{or a functionalising
recept OgalRAPR foleh PdcRRSId B;sair@aulas pasoms segpuppunds
that incorporate 3H, 14C_ 82Br, ,12?,1 131 35S or
wi i) gemppsingy suspasion ok theyfunciigpalisedy P%‘f“ﬁﬁéfengﬂmus support to a
appl i cag 3] sol¥dk! for lshkfidient 7BBe .and at a
76Br O?SIOH}%@?‘ é-\llf %&aééﬁi%%?g%%%]irgmsf © usef lﬁr. I t1 liefls, an'
under st sufficiettaemperatue icoforatrepasdculatasubsiancejcgmyprising a particulate

conmpound t hat has incorpor at ne

r adi onumrf"ésesfuppﬂé§8H@e(i€?o%%a8n€]ﬁr?}sm{0§gﬁ{re§gi onuclide is
sel §i§t egtphlating tHeepaatiiljte sabsinsej ng of 3H, 14C, 1251 ,
35S and EZBr. The acg‘ipi-d menti a %reat ment defined
herid) n Weshingsths particutpic,substaleg: 3¢ her apy or may

i nvgl ve iﬂ%tﬁ@'ﬁh&kﬁlﬁééﬁb&tﬁﬁce@”pound of the invention,
con entclirgn chenot herapy. Such chenot her apy

{ ! .y
sdich finetienadismgoreagant deipg suple thab theofimagonakised; partigwatgporous support

agent s, . acet vl [ Lnhi®i &
TR o RSP S B o,
enhmnmictigr agdodisent tetprodesatomprisepsychot i ¢ agent s.

Such conjoint treatnment may be achieved:

si Nl t BFRPOTIRE e UERRIPIRR 8¥ g&ﬁﬁ?@ngdggﬁ%aﬂgﬁb@ﬁekﬂﬁjw to 2
i ndi vi dRbti GRMRRBEBAgEnOlo fohie findtiehalizet MGHL h

combi nati on products enpl oy the conpounds of this

i nvention. Conpounds of the present invention nmay be
adm ni stered orally, parenteral, buccal, vaginal,

rectal, inhalation, insufflation, sublingually,

i ntramuscul arly, subcutaneously,topically,

intranasally, intraperitoneally, intrathoracially,

I ntravenously, epidurally, intrathecally,

o o e -, . e L T
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pectin, dextrin, starch, tragacanth, nethyl cellul ose,

sodi um car boxynet hyl cellul ose, a | ownelting wax,
weomsaldatter, and the like. In some enbodi mTeneGT/SGH®7/000079

present invention provides a gonpound of formula I or

a pharmaceutically acceptablé salt thereof for the

therapeutic treatnment (including prophyl actl c

t t t f I | udi LI :
Forioul Eeesing REEBRSInE G LA PARTNICE P salEp P ptlladium

Practi f) 8e@tePRA’ JRASEE! Gile SRIMAPS hiffidient tbnqdzdathteom form a
to the %npounds of the present invention

phar rmqmﬁqum subsiapescamnprisieg MGH eoupkidda Pﬁl&}ﬁpﬁl}ﬁy‘aa?“s‘%s‘efs
cont. be, (sinul taneously or

sedlt nt | %é}m")gthggﬁﬁlggiﬁgg %%%ﬁ@%e phar macol ogi cal agents
of ival Uﬂashmgtth@pmhngat@rsebstanqmarei di sease conditions
referred to heralr% germ conmposition is intended
t o ¥Yncl ?ﬂﬂ?ﬁ? f°6f the active conponent or

safl Hﬁﬁﬁ&?&@l@iﬁ@l@@é&ﬂjf bamgewzlbhbhze thalftinotiohdlisad MCF comprises binding
phar maceutical ]y acceptabl e cairl er. For exanple this
grpmﬁeqapabiﬁom w8 the;paiadin gangs Y$tShs known in the art

| ntgd Qﬁu&ﬁﬁ@ sQli)stallfu,Qer of X RivBntid 28t Be usalpadiktalysts. They may

agueous or ol | sol utions suspensi ons, | sj b
cawlmrmactmnmﬂm e capgblesof heisa|catabysad by e, 5516%41‘1!1&%1’8%1"5 8. by
finely diyvi p F $he© NAGUIh&REEs 8F using the
oA s TS O ARLGR Bl Hroflatt ek .
parfiéulay e;ilbstsncel cmﬁ tlenimentien for catnlfy&mgow)'loys ehpical reactions. The

oo v, ot g B e B SR B SR RRe B o LB HE below for

1n§H§cﬁfé[‘ $da0fiSns. TNE SUMABIE QBGtiont Efat neaywdt eatalgsed by these partlculate
wat er - propyl ene gl ycol. so] utions Ofghﬁ active

substapess epiu hon-¢aEban ogmatigns ggqatlppa lﬁx&mples include
E{lﬁﬁ& g@{é%lﬁ;%sreﬁ&i&a&} & EB"i hABAE R E ki laryd Bk S heid! b dleck couphng

sitions canalso be formulated in soluti d,
reactl(nmfemmybhdlyde tahgi Iaamie@h )tga@sfeg by@;pgg}@tlop\q)ﬁ adgebonyl compoun

h rgée%l:a@?qig & e&8€?| adm S LAt 18H ﬁ ¢ %éﬁ %gp@&eq“yﬁiéal reaction

e conpone addi n
conditichb Ifer theteofeactidhs vfrlieﬁnvcataly@detgleﬁlb parteukbs substanse Oﬁﬂd: present

t hi ckeni ng agen s as_de us suspensions for
mé’?'&l"“lﬁ‘gelé%toﬂ)@ IYREe %@Xﬁt (5 8 ﬁg“’f"ﬁe finely divided
S_e?%i(%_ii&_fimﬂeﬁﬂhdb e WA bRImide drtibdide)vatyt barotis acidsand catalyst are

erral suc

as natural synthetic gung

hentackigla sobiehi foo seficientiiimmte APHEYS TEREHY R &ip ofgpyl halide to
al?’g Eoro U Re i &%@Q@J@%ﬁ aBORYWY] BAd bBSutPh A ABREes |ﬁ@1ﬁ§tlonal groups.

atiron a arnaceut i cal COITpOSI tions can
Thus ifreint arglodihgkédd mrmctbd] veithcan iyl mmonoheronimasidi 2 |l@tlo of 1:1

di vi ded int

i eseires L e PhenbRbec 85 2oRuap o RLARKL B e, The molar ratio
of & {fhﬂﬁl& t@ehéﬂ m&{ﬁag&m mtas%{barménm, abohtl: pank ddeS, 1:1.5 and 1:2 or
contal ni | sScrete uantlities. O r

L1ich sed diphes EpatoRbsh CANelsh Lokl A0 Zoh potahs!35: 114

11V bAh S, 5”0&9%9%&2 bd 'f)?es@ﬂﬂ bt quaega)ff @étﬁb@rﬁﬁb@htso 1bmd about
a’ Capsul'é,” cac r tablet itself, aor it ca

1@mpiY6 pelatitedo myd‘daehdec fin gy comtexthemel /p@é ralgkyst lﬁgaﬁwg t6 351 halide is

t:
déﬁ‘gBOSI L 2? o d)\é*l g{nogp[@éie@ lﬁghga ?«%’c&a I&Eg@@l&kﬁ Halidk €n the aryl
hﬂﬁiéemhabhtelymay ®e :prmendatl alkentlsofi ab@luuelé tp Hierl tosa0-1 %o 1, 0.1 to

oo R 8158415005 10 Bl 58518l o A PR bou 1,

0R208Nbar @k, ébm;blmsrm%mcutlamawﬂ i1, ﬂm§9w18arl 9,2,2.5,3,35,
| htravenous, 1ntradermal, intrathecal and. e |du %) base, e.g. a
4adidi Bi 61T i%00r. 10rmeloo L Ireaction SUEC SEHALH EOIPPYSGR ase: o8-
presented in unit dosage form and may be prepared by

any of the nethods well known in the art of pharnacy.

For solid compositions, conventional non-toxic solid
carriers include, for exanple, pharmaceutical grades

of nannltol | act ose, ceIIquse ceIIquse

L, . I T
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salts, for exanple by reaction with an al kyl ating

agent according to nethods well known to the skilled
WEensomo9such quat ernary ammoni um conpounds ar BCTBGIN0m000079

t he scope of the invention. npounds contai ni ng an

am ne function may al so for V- oxi des. A reference

herein to a conmpound that contains an an ne function

al so includes the TV-oxide. Were a co ound co lide of
cagtwetea e.gaFpdigmf gmbmmsThlaﬁ@%Pe%@emP rra%éor? P&He it

be@%%a} it P? a%'aﬂbu% p L a‘beﬁt”i 2o T¥:10%iFe 10 Pardy 1C3+|1&6 1 7:1, e.g.

ox1 des are TV-oxi'des of a tert
aboi b, on: nlrat,rb@ﬂmwrhm o, éGnl tlrbheh8deod il @rrzgl e reaction

het TV- OX
2SBS0 AR AP G i 08 By o0

alésholwdicd BER, & ?I Etkhrttd v@l’texa Itpmlay dei cdndwcteyl inpan inert atmosphere, €.g.
per ox&car boxy

argyry Atresetn gﬁlpglf.,r GArbagy, 3 d{j)é}cﬁyorwg Frblg urez.g#1 any, Ig%? 3)% erg%ﬁl thereof. The
re%&fo%rrg%' %e Q:%ndti’e@e%zat M@ér@pd?ﬁﬁfd efib@iveyn aBontoli aed albaut 100°C or

d f
abb3140 to750, 500 @Qﬁ%g Fiv ] Ol 0O RR S %5%%%“&5 g. about 40, 50,
60, 9@11%(?3 60\6?‘ trll&)o@ ?H!e %aef?@rf ¢ k?ﬂz@z‘&' lfét\@é‘énchbﬁw B abdu@ 60 hours, or

ert sol vent such

abebucﬁtms;rﬁetorﬂaﬁné thérétq & ICotepd A1€0 36:Adelorfle B 60, 18 10 30 or
]
2SR o P b 0 2O 282 D8R 3,401 39542, 45, 48, 51, 54, 57

’s A ast’eréoisonetrs, "as wel
or' ACRIHrE: The Xédefion nely Hehﬁxndmt'@d) undts nacewave homditipres. i@ﬂpé case the

re%tg%&f@%?ﬁ%%&%ﬂeg& Flr@cro‘g»ﬁgé Itcheﬂ1 S the P%?ir’(r)goéma may be
e‘cﬁéé?{ YGE? ah aS&HW@WﬁHﬁtdsnﬁﬂ At <'li|td> 36ucto 2@; o 1G5drto 5, 5 to 30,

1mm§303fvzg e 2@@@43145@1@%?9? O balth Saverth 558 4D 50 o 60
mglt £S5 g élrlégl% thitr vave Soluﬁ% n%)é éEﬁ/P D'lsQSQer@f mideWave ?éalctor system.

never S raced by the scope of thi
Theinestisity of thE heicrwerve iradiatidn mh be dropoahaut P do ghout 100W or about 1

o S0 SB S DARI Rl PR S0 breoag s 0021
tolébomsfzbllo f l(bﬁldﬁbtﬁgﬁll tgm saErsodagrr ugsmi zorFtefS@; ) Zowui) to 20 or 5 to
et LA G5, €959, BERgCH o 38 AT 8555, 65,70
75t % ﬁ, 9d, 99 r@ﬁtlbbw dl{h%?lélﬁ"ﬂ?(ﬁn Y rédeBok Mrﬁd@ﬁlyl High, hmd may be

artisan can readily d
bameemmunso afid drmpé%% taseil opaiybhalideagbirhouy & to 555 810 90,90 o

ri C S I N a 2
550 T RSP i o RO EITRESHS BS06 #7050, 90,91,
93, ba, 95, OB, 98n99amt 10096 HEhescaktmgst nstybeneused |fm FequigBt rgactions.

oot oy b FAGAESEh B B WL, witee G

trﬁ‘ﬁl%fdﬁg tha{hepﬁlﬁﬁlléte‘)‘galf lefin] b BasPinddgroapdyst are héatetbin a solvent for
peptide and t herefore have beneficial effects

sufficientntéme t@faclAﬁ\zeh@iaﬁMn S hg' olgtin anay he Yt A2 Eed OlSfin. It may be an
elT:c ) o(ge a%gl? Veit ﬂ‘la?l e %ﬁﬁnﬁﬁt‘%ﬂ a‘é‘ld Rstel o &hﬁde The molar

ep05| “Ab ‘peptid Therefore
rati6 dfeirylelwthdlet(baar}tl hnﬂatobrp@ oledin why tbe ep\meg'e%hout 151 and about 12

ent | on, d th I,
oL SR ek Sl S A ] A AR TE i may e
beQ@E&PéHMﬁ Phnd g .fries.eand iltent: [ldrandrldl 8 eg.rabout td, hleds, 1:1.1,

1: gﬁéﬁfégz Atlgﬁgﬁnﬁgtll \g/g \Ngﬂl’ T§t45a ‘%ﬁe g A@t grlsglgl%g%g%%sent at a level
ofPBLRRLP Y h&ﬁ (f&l%da@oo@@woﬁl&%nwmm @angybhalidel dihg catalyst may be

angl opat I's expected that the conp
pIpsans ehd lelvnlvca?mbpuﬁ“\o M@ﬁdo Hoe e, Pilkeily0hdo stegdi@ ]fsq ﬁgPéO 210 10,
agents but could also be used in conbination with a
broad range of cognition deficit enhancenent
agents. Met hods of preparati on The present invention
al so relates to processes for preparing the conmpound
of fornula (1) as a free base or a pharnaceutlcally

o o N R " o Y g, "
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a tenperature between -105 OC and room t enperat ure.
(ia) A conpound of formula (I1) may be obtai ned by
W e@atiigog7 a conpound of forrmula (Ha) with a cor@Dsazonh00079
formula (lib), wherein R12 is.commonly aryl or alkyl
such as for exanple tert-buté‘? under the influence of
a suitable Lewis acid such as tltani um (I'V) ethoxide
(Schene 1). The reaction erfaorned
5 Uik Q1 © 2d)-9 éne B %@Og?e?ﬁy‘?&é‘fﬂglr% 0.3 0%, 05, 0.6, 0.7, 03,
oéeﬂ nanyds of Br . gk a6l eMperatw, e, bes vieas,ran, 5, 6, 7, 8, 9 or 10
tenperature and refl ux terrperature

mc(l%c.))Tlﬁe baepouhbe @i ambentiireay b3 t%VYE?ém%%tIémﬁ’éf g’efao‘rlaﬁ(ylamme
| f
It %18 rﬂé fﬁa QX ?lteachétﬁgfa%m&? Emé},?g PRindT5L @m@éﬁ@@ﬁﬁﬁbl@ bade. It may

retn Kis either a
belpyehemara mblaaratml to glmarylehqwc ot wiflage of betwbemabpup h:1 and about 1:3,

o B TR 0 LY PLSUEN L ISLE, 3,3, 5P 35 o 15

THeS@4ctioftnd be E@Iﬁﬁk&d ih lari)heﬁt wig. lan argamipsuinehtoThe solvent may be
formula (lie) ?@n LG i

ei .t her
for gxaspRlR GhicahorHge. oS ‘éﬁP’é’i%f‘?rgc%g‘Bh b&%’%ﬁ%‘ﬁ%%i)s"me other
suftshif % VHEMPhE r8RH6H I8 bd ¥ ofdudted @h %Tnefmert atmosphere, e.g. argon,

etra edron, 55 (1999) 4177-4236
nitgegeeyrbeluriih eanbemt(umdp eay Inémerarcrf) Ay Bm %gimtfig EE%fF?ifg Itmay be

coggwg&]{i]tda g ega‘i&FH o bétb@e YWHEhELBbUf 158°@ oV i88Ehathe Remperature

iodine o an appropriate nmetallatin
does agedicesd die lamlnag]pmhkyf ﬂhetshlvam Jihe eraperature may be between about

70 GiobiBh oot R Brd ot Sl Ui, e.g, about 70, 80, 90, 100, 110,

IZGHFer@ff)lﬁbr 1*5?)" Slk@ﬁdﬁdtﬂ)nmﬁb#hddﬁ dondueted fortsbﬁ'lcamtt tingnig obtain the
optionally i approprlate uriher tran

desispdreenvertien b toagtion time éﬁ%@?}?’eweteﬁ ?P\% %‘? fiours, or
abg‘&nlf @'t%%g{o% f t8f24ezsmk €] 516C4D, 32 16 GBPRY ﬁy@mmao 60, 18 to 30 or

rom ootalnanewmtermsl

20ftor25tHoars, lecp) abaut®, Phkh 161 Bal 1t b 27n3@ 3380 a?t9e4%’l—‘k?)’ 48,51, 54, 57
h d.
orril] Bl ZTE QUREB, Bl Obrsutey By ({0l UG Feditioh may also be

acbéleﬁ&l@lrbphb@bﬁnﬁhbﬁ'av« ansliaonptising tlmagoltdalcpgrdegrrm@d earher The
under the influence of .a.fransjtio taI 0
yidd o i s omeenlf hgh. S prg e TE Rop SER libd about 100%
bag&ﬁsﬁ hﬁﬁr%ah&e thabaR®E095] 80 €508, 90Th>ewoeas&o 200 xmyo e 95%, e.g.
perforred in a suitable sol vent such i |§FtJ1yI %{l;% 100%
abort 8Q5t81a B3 Bt & 861 87 8Bth dPal L. Bo3edr 26185 or 1OU7.
Tl}ﬁ %%(teﬁélgsgiﬂlw&[@etd ﬂfbgéc{ﬁ%nt(ﬂé@tlo(np f) (Ha) Schene 3

obtal n a conmpound of
Trhnsfer) ha@fgi@um kaycarrbwﬂlqmglmun@ rapduim diydrogen r¢amop species, e.g. a

fOéml : )élaﬁhﬂfi e?%%l)?dt:hs & é%elgc%e 2{, tkg?\lkglsp{oh e sa rreakrsr(glr? Liorhe carbonyl
o%§pdﬁﬁ§ @hdyoesla rboxe If dhy boan aryd |kenmef It (phdy) bet am z(ryhglkyldcetone The

obtain a compound of formnula rein R13 is
argh GEQUP| QE‘YaB%\?ehet%‘ﬁﬁlryi HEHR raa%ﬁ%”"ﬁ'?‘?ﬁc%f (A BFe Bther type of
ar%»ﬁ%ﬁy g ﬁ )l“hle nfey( BY skB@hn cRBfah Qﬂ@n&l@@ thabﬁdcyicﬁc or some
or e

vanced gani c Chem stry by Jerry,
coftlingtit 0% theswnt ayayl be &rseiample meilggzet@ rm?wlsysoprapivs or some

: FORE. T ly, be substituted
th %F@agfg}lp [he arpff‘é ?ﬁ(@/ g&%ﬁ%{)@q fHal elélgﬁ)endent y, be substitute
orc@isubstitdted! Therfotthate (shbt manbe sansamfneafotna@hu wy [hetamige may be

and/or, R2 via, a netal .catal yzed cross
IRBGE R GYhCrQyAnE RERS S BB AL S iy By all dialkeyl or
trialyMUbAintdriim WAR! eSiitable rfophAseralis ainchde| mgetgylanlmomum and
such as hal ogen such_as_ chl orine, hrom ne or. iodine

triamethylrgpmonium formate. The) foemats salt gy dig-gegeraffdhin sl or Separately, by
triflate, and reacting it with a conpound of fornula

T-R which represents an aryl- or heteroaryl boronic

acid or ester or stannane and R4 is defined above,

under the influence of a transition netal catalyst as

for exan‘pl e descrl bed |n l\/bt aI Cat al yzed

~ g~ 4= -~ 19 _ =

1 o~
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General nethods Starting materials used were avail abl e
fromcomercial sources, or prepared according to

WO paosn1es0oT e procedures. 1H NVR spectra were r eRCI/S&ZH0OT/N00079
t he i ndi cated deuterated soly 7ent usi ng a Bruker
DPX400 NMR spectroneter oper]atl ng at 400 MHz for 1H
equi pped with a 4-nucleus probehead with Z-gradients

or a Bruker av400 NWVR spectroneter aqper at
reatipn ofif @aup SEECP She SMBTEPF BRI A BIZS it ppiops k1. The
hyg:[r gt? &Qs 1%3.9 hRGh&NeBy bdisd MBoldl BESImE dhet hpdibgen donor. In
a sarrp I njection. Chemcal_shifts arge
thigy nmrthe meq@pmu nRyshsnearductad uadgs| hagicdoaditigs b thypigsence of a
S0 d(b gyg:é)%idenga?tp %&Parb(sft Qﬁafbé;?{ege t agoé'lﬁelv@f of BEt‘w@Ex?t't\a/léout 1 and about

respectiv el Yy
SOﬁitoli%)tslaﬁve/\m earbmyﬂ oompaiindn The L@alyst myy be prasorist 8¢y of about 1

o 3hofie M5 £ 630ER ST S0o8 2 5L PRI g 1.2

&' 51914 g, @uadro.;nol B2,M85 84,9150 20,1 28780 £35, 40hé5 onse mol% The reaction
spectrometer was equi pped with an el ros %/ 9 erature, e.
mayobe eanduetsd #ptoomt BPRCFAIYSs PE AL 08P Oﬁb%aﬁ"iﬂveé’ i IIIrlB(]I &
bethi NGBl 1 RhYd ¥ 30€C, Véﬁfbeﬁvﬁ‘éenta%oﬁt 25 ki andi st &l zmrze and 30 or

oltage to 30 V, res ectlve The rrasséépfe?ctrorre bonyl
1Swersl 26%Aned. I@bmvt/eb?; 225190 - Whe Hrato pigesaf o carbony

Qioat | [ t 08-#4005:1 and 10:1
CO%OU%gﬁﬁ b% era eglr%b%gl Gf 3%8 %éugg(?gg?gr;%v\ggngd ust ed .
or 3ol 4l DL, ag.daliolutEZ;d[ éﬂs@deS\l;aé 1s@tl, 8d, 9;100ryi4x 1. The reaction may be

par |on s perforned on nXTe
conGUe o5 KRN DS T Ao PR Typics” tpli tmes are
be&véé%r\‘?ﬁﬁt Qradi At B\@ﬁoﬁ@ng?l/ﬁuﬁﬂ}afdabﬁgn ained &@@/(Sltbr(eA when using
anmmoni um acetate I N 0 ace 1tr
anfropiive faepate; tharswhett BB AR Plklyg}m@ P‘Wg% alf o5 B fraptipn time may
be}%ﬁg@]ié 54, '1‘3}) M%T'ﬂ%o 601 4 e, 1 2PES, 81t8lt6@4\/\@r$tcﬁ3ﬂ 610 36, 12 to

anal yses ‘were perforne

36canks & Bhdoofs, a.gvab@itd, SadpiteSnarfades 1273737@1 34\/‘&? e}os 33 or 36
hoyis 1225 bi nar% Efagn‘g &%{ %;ﬁrrl%eggglsc:‘f&%{’reg@\ﬁg%nsaln this case the
ree\%ibﬁ&ﬁn@%&g&ﬁs}djmdéd aﬂ‘xfdey niletosave moaahdoas edesct®B tEng may be

det ector. S ectrorre th, a
begy@e@tqb@gb} ﬁ?‘f pﬁ,\tgg 181éte§ EEP B%tell\,l\g)[ Iutﬂqgogtm'?\étoogb 10 to 30,
2008080, ¥ o 120NoDAE - 15 ThEnuES ©. gseesﬁwnm ers, smaaﬁecd 30 minutes. As

between nmfz 100-700 with a scan tinme of

deserhied| aboye Vel tﬂlggSélzujgsregcélpnt thigreactian mgy aﬁ) ebeC%ﬁegl%rated by use of
mlgr(% S8 R3S ugfn tﬁgcﬁbﬁﬁ%%%ﬂb\éa|e¥rl1e}—hﬁ1e%‘1€1@q}<ﬁﬁ §1dY reaction

ector scani rom he tenger ature of
is bh{ﬁnﬂn& highentdomay\bes betdersetenit 86 and abautd40% hased on aryl halide, or

BFC 15303050 o ST TSRSy o 2.3

82I¥GDRT,U8, BB} 1,192, 93940, 96] 97,i 98 99ror8l 084, f Brengagalyst may be
acid in 5%aceton|tr| | e) and ending at 100 % B (B:

repgedtfpnsubsequent repelionso| unm used was a Gemini C18, 3.0

‘@é@% %léfﬁ‘ﬂ is (sﬁﬁj%&@m%@ XDy ddbdenNathiRSplictd nii'theaplfeEQWe of the

col um oven terrper ature %f £
catalyst0THE ol MBY b@ompd@ﬁaon dehalefine df ey bpan ssciign g olefin

C- %
C%gl'ya’tewtay¥E c‘?{%%ingn} é;%;/eiﬁg%go uéngiﬂgggg)l éid%du?doﬁﬁbl/ relative to
ol OBty s nlﬁylbe Preaéntrana (vt icaboutc). o & Dilriods 0.1 1o 1, 0.1 to

0. ?,h(gg ibn‘i m qgﬂg ﬂ@ %\E)Sléﬁ%p%t?eg@'s % ﬁ%ﬁ % f%tSnémQ)l‘% e.g. about 0.1,

0.8/ 078 N0k £9.5 016, OTRSES, B AL 1 aneen 3nageqis pped. 7w 8n1.8, 2, 2.5, 3,3.5,

chemi al’ i oni sation CI) ion source and the r ant bout 30 and
4,068 s Tl Qaa1el0 meBondldie hydegengueisure Ay Sgﬁf‘?ﬁ B 008

with an electron inpact (ElI) ion source and the

el ectron voltage was set to 70 eV. The nmss

spectroneter scanned between nmz 50-500 and the scan

speed was set to 3.25 scan/s, or Conpound

identificati on was perforrred on a GC VS system (GC

NN NN N Al R

g —
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and UV visualized the spots. Columm chromat ography was

perfornmed on a Conmbi Flash (r) Conpanion (tm using
woe@BSe30971t m) normal - phase flash col ums or usP@SGEHOTHK0079

Silica gel 60 (0.040-0.063 . Conpounds have been

named using either ACD/ Nane, "YVersion 9.0, software

from Advanced Chem stry Devel opnent, Inc. (ACD Labs),

Toronto ON, Cana www. acdl abs. com

0
150w tterespbaNior 4n<h10% 3Pnant. 76 il brRgEhd 4R 50 and 100 or
Ozaglfirl m}%ge %68%’ L4(0RE, SRV, H5S0 P@(?CilohlimtlBOSMOTddFlSOpm It

ur an NPLES Bel ow foi | ows a nunber of
willobe hinddrstood thatathp | lesiregencioap disntixeds Withean mhgpprfor example

mtgqgggg?fg?% ﬂr::‘laﬁ(l%ﬁnBrIﬁ 'H'PQ C{){é DR%Edr &l c&%e 5RBJHRI8 will rré;lﬂr@seﬁt partial

|veZ|nc e zinc) in
préssQies O hpdrogdi?. T?nmdﬂpfiﬁ@nay Tl $olumm a“dhdesdlwmhn@y be incapable of

b syrl ngegjhgtsgl@& rﬁ?ﬁl i ao%ﬂn gﬂﬂ@ﬁ?‘bsu‘ése%@e( %{;égﬂ IH% be for example

m&ﬂaxﬁ‘)‘l NERAROE l $pbpaRb Y Ghlordfoem Mokdene @r \alaﬁ)nﬂimatroadhémof or may be
four 'h at room tenperature and i{,g§0% t 50 0C fo

somerhiher AP el IS OIERY hBSonieisot ognLlspgeure, or a
soﬁate $h& Lérﬁgﬂtqg Pén%uirleaég BRESH FhYutab andOatidft 3m or between

sol u |on was transferred to anot her flask and °C. Th
abouip] Sahdt25, Ji@n@@o A and3@ ombs andided- 821 AP 1ar 254w 30°C. The

reatcg ggirn?ﬁ(il% %a qllt (ILtétSZE; #{B H qrﬂ)@ei tocigjrg)doel)ﬁ ip tJ'l'E 18 to 24,24 to

ture Was stirred for
Jmsmo 36 1220 %Q)rdmdof%rh@ﬁs mgwabaut(l 23, dnd, 6,rﬁér129b@|1e8d21 24,27,

C prior, to.,t addtlo of ., 3-hro
S0 7 o PEOLR. 44 dgrerpedsh ok St G on g lso be
acf:éléra@:dh)ycuéé o thivbinake iﬂrdﬂi’atidﬁeuilﬁg‘fﬂe rcahditienswdescribecenrlier. Yields

to 0 OC. The reaction wa uenche 0
Fromd dbis Fesetion Ay Dical b bR WY CRIRSTSSE ABORL20 B shpyt 100%, or

ab?h{]yd 1P6L 3L 19BSoREIEsh o Tﬁt&ﬂ)@%’% I\%\Eﬁbﬁu‘cs@ip@'laQE@ﬁM 95, 96,

€ organi'c phase was washed wth odi uncar bonat e
975(98,1t99)r99a‘31d9%1 Q95 i 998, The @olm%oﬁhwt%mte@ab\)& reused for
esi um.sul fate and evaporated. Purification by

“ggq%b‘ﬁ‘?f EefﬁtBPr%t ography using a gradi ent of increasing
RERIBECNhinlation: af mﬁid%yz{mdazc e:lfrbblﬁylldonip'ephdmm {e@ctsd uwgler a hydrogen
0
gave eg% 1%1?! g pggg,(,%o% t%e gptalypt tggge(n%éte % S,C._l§ n(RL}te émtlil}lé\%e carbonyl
co@gguﬁ%%y bé - a%lal(ieihyd]e E’B a lget(ﬁl% Thé- afRliné tharingmat@mﬁ8may be an

mz M 7, 289
afmmphmﬂ@ ata W@mv@wm@@%ﬁ mwbzzaé\/%héﬁ f (g rjingar, branched

m@?l(}[r);ﬁ %jeris?ff'] y}l{el, %{ ﬁﬁ[ﬁﬁ - I%é)a%' II)ena _Fﬂmar?'L amme "I;he carbonyl

ongsouad des He@nealbﬂldatbmlyl cxfmlﬂ)uilﬁ e.g.aCl to C20 stralght chain, branched

e d le (2.
o e 1 LR R0 iy s 12
a@r@yd&opg a;&lﬁ (tllO({jrta}lslmsgelg 1C Q][anatlrﬁli;phemfe?mf 12rigdri.1 7hé 1.1:1 or
tur eat e a or r..C
S e e o e de o, Do AL e e 9L e, nits,
1: (1%0 1”1}%5 ang 31Q0; 4l opg 4°f1 nas ef.1%a3: pelded.7, The.s, 1:1.9, 1 2, 1.01:1,

esult'1 g 'nT xt'ure was lowed to stand for about 1

1a'm 1080l 11.04:87 é@StlhrloU@hldSﬁad i SR ar st ey, 145,
% ﬁ%’eﬁa}(grl\é\gi igklegli |%%a§§ttdﬁ{%§lgﬁpr§?%#§? Z%v;e@gf Bétween about

0. lln:mtl WheuWEENEIY4 Felftileotoadarbinghtompdumdp Mhe estalyst enay be present at a

separated and_t he aqu P e

IR BPGHEL oL 10 CE0 LUl cD S OIDREHS A h (s t01003
tof4,10t9 Rt Eorf /8 AR Ee.glaboRE0 VO, 6.600.410.5U0.620.8, em,do9 1,1.1,12,
evaporat ed. Purif |catg| on by col unm _chr.onat o

18sl#Agl4, hbabivehB, b, 2nkpehsihg: toneehth & %’&% I@meI% The reaction
acetonitrile in dichloronmethane (0-20 % gave 2.52 g

(69 %yield) of the title conpound. 1H NWVR (CDO 3) d
8.81(d, 1 H, 776 (m 2 H, 7.68 (m 1 H), 7.62 (dd,

1H, 7.43 (d, 1 H, 7.32 (t, I H, 1.39 (br. s., 9

H) Exan'ples

~ o~ RS = T T T T Y — R =
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5- (3-Bronophenyl ) -5-pyridin-4-yl -5H pyrrol o] 3. 4- bl pyri

din-7-amner -Butyllithium (1.5 Msolution in pentane,
WQ2m8/1m0%7 was di l uted with anhydrous THF (10 neQT/86G2007/000079

-100 OC under an at nosphere % argon. To this was

added dropwi se a sol ution of "4-iodopyridine (330ng,

1.773 mmol ) in anhydrous THF (8 niL), the mxture vvas

stirred at -100 OC for 5 mn and then a sol jon of e, e.
may bg cppdicted3atfogio [SRISTANE OF FhSYP§ O frF°§"emen efberature, e.g.

] 12 and 30
beg\béeg%ﬁw Pﬁ%&d dei!i@@bsd R{rgﬁgﬁgn%?guﬂ {5 padsle S(@cmm and 30 or

150Hnd|cm°(§,ee gvabbet lrﬁaaﬂx o HYC Fbe wéﬁtm g fréan%e Hffiggptsgachieve
acv\cip(%%ﬂ {:onvers?(%mlé %fcthﬂ%g?é Iln%vag bgt%eeﬁ a'émtﬁ ldéi{d £H§but 12 hours, or

was a rmup t
abb&la‘ctd & m@smuéammmyret&@ %u@m e abpumht%ﬁ ‘&rﬁal 6s fes, 9, 10,

wa ted with et h e
LS Tt ML TR i S v o
ab%iiht) Rtdoy 4o wg@ 3t 80 toTSI@pﬁgﬂ’gJ ahadtd mtzsaao,gséléegmgh@ﬁor 60 psi.
I Wyill s, mdeesionss 1t e, BF RSy i BN an et 2 for example
mﬁ%?a‘%éﬁ%t)ﬁ dr hdlfign. rIﬁSthﬁ léﬁsé"(ﬁs, piisseed dadribed amive aﬁlﬂre}ﬁr&&nt partial

treated wth ydrochlorlc acid . in diet b
presshies of hydrviggit The rqa@mn tr@wﬂv@rcamd\a@e TheoltipRre %sqk%% may be

1n§q\§>§§l% lf?ﬁ%ﬂl@?ﬁ@%:& ﬁa{e ha cgl t thdiﬁoﬂ! fifedsehdl §(§H/éiﬂ may be

car ona e orone thane.
fop hﬁiﬁ@leﬂl‘ﬁi&hﬂeb aethtrend, isdpeopmgol ockdonpfrse ipdusne xen &c @@abmatlon

| tate, Th nb

thep d’f ok b8 S sy e B RlyeR0 PR Gn RRSER e typically

hiBl. TRl ey K&E&W&rpﬂfoﬁpbgaﬂ?ab@taog%adt abwdut @0 to 95, 95 to 1oo 98 to

1&9»”&[9%33338%28325% 80 5103 of b, TEb 9390 RE.6.%0.7, 998
9§l‘ ?@O@fTﬁel'}ﬁgagﬁ's? h?ay%r@@ééﬁ%r sltb%é&ﬂ&t(%oﬁ)s d 8 67

HVdrpﬁe‘rho%ﬂ 1an egoxi)igz V) 4 alcbol( q\ng g - 0%01@%111}) )malzd gégrmate salt, are
R N A 1O Rt o form i, lgobil The s sl may be an

alﬁ?ilne rf@m‘iht@ kaly, i dinife anaynbe &nmmiwﬁzdméby the amine salt iS ammonium

foppg,tp} g{ %g;'pllg}ﬁgrhlé k(yg)éiml&p' ?X%%H%Xm% 3 Q%Dﬁy‘c%{)fé ' fétmate salts

1n91¥lﬁé gh&h PrarmYdreh OdCtried Byl admotim Foridte. mﬁhd: Yornjate Falt may be
phenyl phosphi no) ferrocene] pal

I a
gamaeramdom.scm odl separaselyniy F@ﬁ@o%%lfﬁ’éml“(@ﬁ%g Hihgh %)QIQIWF gmonia) in
%{bq?crgﬁb gﬂq a%?ﬁtb anbﬁ a(lfs]c be Brlém amH)ie)vel !(3f6 _Betmeéﬁ gb@u’c 1 and

oXxyet hane, er and et hanol :
abiol) 50@e1% ecltiiek tmycanbmryd)wampomrrd ddie oatadyst mayﬂmp@@nt at a level of

d fiot o
Ao T d5c LibdDal i & £HE o0 I I &%, S By 8 195 hidio, e
aHb%ﬂ@eZ‘Bf ggfds v?% \gaq/uomlna m?nrlﬁldogys moeas,rzw, g er BPRE1%. The
to give % vyie after |1 erat
repelisd g bs eRiRlSieT 8bfoR TIReB e LOL R AT A SOy B omperature,

ga%%&%‘%f dﬁyou{\l %L@BOQC %rl)%tv((e‘én aiao{ﬂz 15 &1@@5 (1%,and 26) 20 and 30
or7148nd. %ﬁC( . 3bcH)t 157 23)62§de QCH)The7rage c(fnﬁon;_iat,q) salt to carbonyl
copp%yg:%?yzbé_%etygextéb&ﬁ 2:Pabd a lfd\@leIS'e . TbGut32t té Bl b:1 and 10:1

an2anal ogous ' procedure to t hat
orR$ and Ued elgnalﬁ)(ﬁapll 6 5 4:1,15el aiphﬁobr& b,t%l or 10:1. The reaction may be

cq%dgfn;g E %/p'gﬁ r 2 otpg 0 B gfﬁn]% %\S&’ieg cgﬁgc%rg];égr *?%célﬁgg&ﬁ) etlmes are
bARERPANMIS 1 Bna apénﬁ 38-Hbars] %6 kédotich timeTadt be dbout TabPRé, 110 12, 1 to

6,::3 :to El_q)DG tq(_ﬂni}., f:bli’:ol],gl_,?l'&_i,;? 24|,|)1241tp.|)]36,4§|)2£0 E% 1£ %j 36(orrr]18]’to '_196’ hours, e.g.
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Exanpl e 13 3-(3-BronobenzovDpyri di ne-4-carbonitril eA
suspensi on of highly active zinc (R eke zinc) in THF

wo 1@81mypni, 33 ni, 50 nmmol) was added via a SRCT/SGEOT/000079
a sol ution of 3-bron0-4-cyang€yridine (3.02 g, 16.5
mol ) i n anhydrous THF (100 nL) under an at nosphere of
argon. The m xture was stirred for 3 h at 50 0C and

b G S A AR A3 BB ) Bl e o

th@nOiAe! rEickiok, amid ealiedmay aRo 6€, adceletalneds bwasseeabdi exhicrowave

a 1M sol ution per J 1
e PTG THE “Ropi i JOSLEE etk dPe | NS PR S yigection i
nmy @bbAR 100%, 3t akbud80and5, 80 t
Cotﬁj'%{e(?lﬁl dmé Sm(?a%g”?rl%rgu?g@fﬁe addi tion o? °

908:95rt@ﬂr@%eﬂﬁzto>190@h%tq o(a.g7aboyt 88, 8l 82&, $4. 5Pn &6, 87, 88, 89, 90,
mg:%g ’Z?‘?{j\?% %%?iﬁk@fg}gr%lﬁ)% Cpifd Bdakd ahy b Musbd@or subsequent

0 0Cto roomtenperature. The )
refictioniti The vmtlmu may tpeobebgi witte retoidian ofhcoffigyetion of @y asymmetric

ceag{:g) g‘lb %W “E%Iméfeﬁ’f}f) 'lg)t(e é‘g%{lﬁ ?E an %5 dm&fﬁe between about 80
anlANBSEE1009%,Or WBSISY (WO | hsowl sxp@ommomrgsan aoe 9§ab ano ©n 90 to 95%,

dried over magnesi um s e a a rt .
e P\t Sl Fori2g3 i (o SE b brite oG Shra s 8 ¥ gadPedl 9% 9
9%, 99@05@@% gﬂfé%&%&% {n%r ibe Redbd B inbsa@eitattivhs.
heptane (0-5 % gave 271 g of a m xture of different
iSQ

s peChepartarataisnbstance ké theu nresent BiysbieRmay/be tggd)as g cata riyst without

&34 ducted such
lossB?f %%aﬁﬁté% §¢' ﬁtx c‘%ﬁ%@%% %s arﬁ%:\l ﬁdsg)%‘ Qﬁt ‘fltgnét may be conducted suc
tharzmeﬂbdswfpmm)nhetﬁreem Slllfseqlmtt dsesTifghe mtalerstd@ hgse thea aheat 5%, or

legqr ﬁ%gr%oebat gf Z’i 5@5’?9 orEbel%)lbased 8t a}lfﬁeld 3¢ p%cfu}&t Ander identical

redct{odr Qf)ﬂlﬁﬁ&%n Zmds)ﬂh}ér zﬁﬂlaﬂaté Qﬂfstmﬂe trhayt e khkeVRS a catalyst in
CDCl3) d 8.88 (m br s, .,7.75(€r. d
sequent-eactong gt may bf rpp)lsed7begvgeeqnl aj_ld,%;lﬂ tires, o1 © fgused more

chn %@ tfrgés ft m%r B% rd@é@drﬁlrr%g Ay % géwgé@WQ%d 10, 1 and 5 5 and 20,

Qa2 obmmd 6l tines (s 2 B 6.5 51 1% 1661 Hd2e b Bea1 L1 6, 17, 18,

1%5( % 28 lsi?%;lﬁ]g &1‘:1 }?al[ﬁcn@%?ﬁ g%‘f/;rtl 1ce usgd aF )a r%l%all%/ 1ennaé artlc%atr reaction

mhy bebepafRy aeds Blofr apreivibas (Eaction) "Ehellda)mcma{e INNPRtrioR/B@yJbe used to

ca(tzmge 911 |}:§7ac ion SéaY i rfglﬂfpe(c%lcér(sstg?ﬁosaecg (05 la%h H)I’he r&8ntion of
st@peoclzenﬁgtrﬁ PﬁaX%eFﬂetwge nZabolut 80 hntlabout RID%,kur. abSut. 8(2td—95 80 to 90,

| d
S0, BEdo 190, 00amID 02802355«%82@%&@%& $.52. 85, '$13ks, 6, 87, 88,
89X C?i ('}524'9? 943 95 P, 99! &4 BoAo6 5Py b B ‘TOd)%aTTx@l%gi’éﬁﬁemﬁcny may be

rea h the appropriat e boronic acid or ester
bagiveen hiait 80 apd abls 1939(%;Tpt &bl 80 To 95, o199 tp 1P %0100, 99 to

100 a5 Seshobictiohs £ R BRGED RG0Sl 80y Tl 92 93 94, 95

96,297784 8199 90 98- P or leﬂ%olmiel @actidnsi map rbepgdndagcdasvlﬂnneghglble
broni de I Min tetrahydrof

tepelnis afealladnm fiso) T ARLEH- 54 Isadiing BEwsn b b bdut 1%, or lss
th%%aﬂzggt (g%é)d%églu o5l 9.02 Br @Wle&%ﬁcﬁ glab@dn/dr of uran (20

ndef an at nmosphere of argon. The
i xifhuss inasingndrys 8¢ prssers Rpplinatians dogeripes fh?esyntheSIS and catalytic

arm%)r;r(]g r at \%ggs uﬁﬁ%ﬁeﬁe §£1 Jﬁ?‘}[‘iﬁ\eﬁ}‘ﬁl 7%)%811{11% danggf g%&ggenghgré oregctlons The
pz(l}aﬁﬁnﬂ @aystsd witthe form‘ of3pdbladivob emmeiusters | b desgebgsthe psepgration and

cqx@lg‘gp tqpﬁggqg:o% 3 dr ou tqaﬁ?cilar%gr %fcﬁ.{sﬁe {“oégpl}'lht}nace BSals and fine

tenperature was aIIovved to slowy increase to room
tenperature. The reaction was quenched by the addition
of water, and the m xture was extracted with ethyl
acetate, the conbined extracts were dried over

magne3| um sul fate and evapor at ed The reS| due was

e Y
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8.70 (dd, 1 H, 8.46 (m 2 H), 8.18 (dd, 1 H), 7.75

(t, 1 H, 7.65(m 1 H), 7.52 (dd, 1 H), 7.49 (m 2
wod008/71189%7 (m 1 H), 7.27 (t, 1 H), 7.15 (br s,PQr/s{H200WB0079

(ES) mz 365, 367 [Mrl] +. Expnple 21-23 Using an

anal ogous procedure to that described in Exanple 5,

7-(3- bronnphenyl) 7- pyridin-4-yl-7 pyrrolo[3 4-

ridin-5-am evvasreated tht a r
e 25 R S EBEhRE o, DRB8 s fgonds vere
effedtivedy %ﬁﬁ)’oilﬁ@&i ohtd thakh&ade of sTH&Hoﬁs Inhdsod:é)lulzl)r fbﬁm M CH) support.
Assays Conpounds wel

t
Palladivh wvtachas RS 1RGNS 078 DEpiEctt G G LR, FApoclusters
ob%‘?ﬁgg&%y l%}ﬁ% %% thidGreh FENnfdueV Bgfrds. The!6ize 9 elhoclusters was
- an

re assays is described as
eafiby ¢aro1lEh by Si tst:bd:tempamﬂlt@ﬂﬂs +Heis Refrragepeogs criglyab wag pyecessfully

hi li
arpis S BB A, o 8 TS S i Soppeesig couptine
regiftioas)asnd usddttion tréwetibus dewati rasoftrangfer  (edrogeviation t efy) ketones,

and st abl y d into HEK 293 eI I S
hydmenetn o By Fdusres SupRarn Bfy giley g ,gldghydes, and
hyﬁi’tlfgehéﬂyﬁfs o?%%/émﬁ&;ﬁ‘it Gacaviage chabay tﬂ'égmgelit_ﬂr‘tﬁnn Igms solvents under
di Iut ed e

mé@l penditiens, %C‘g;?d bﬁ %?élly 5ecyglM Wlﬁﬁ)’a& S$/Rf %ﬂ% Igp%s%ectlwty
d| ma N)FLSF ?ﬁn&&ustt% Ai95ddsadted ORER Ndakayticoactivity. The

nal di et hyl sulfoxrde
sucracm sallﬁnohgr(mps |oiﬁ M@E a:puidsbesg@capm pastislly RuawapRads gy fdly capped

i o] 8 R PV 19 A iy, i

pafidul e sebastite coft the tph’@emﬂ mventican dllplll(ﬂl growisare thef swfage may be at
mn. The reaction rted th subst )
leah Saxiafly cogpid it Groars ks S oni g TtV during and

affer R&hplHRNAE PAIlRr® Epééﬁes%l a5t Suppéit VVMClﬁ-sﬁﬁﬁortéﬂ Pdman6clusters have
m nut'es reaction at room tenper at

usﬁhg uﬁolecmlarf hydlegma ohmird)gqnelyarﬂ Ianddgﬁdugtl‘@o appinagion) H@th excellent
di,l uti.on of the.r I ti1ho

aqlﬁgysﬁ?lgggvdv, an rgcé\a:[laé)glang a)étlg | |VYJG?€ ddl%%n %E%nﬁlmﬁed under

erﬁ%hﬁbﬁt‘aﬂﬁ ondh Bhds -f@eé%ﬂ'dllﬁemﬁﬁl) grénesolvdio® Fheyfcould be
0.2 ng/ nL streptavidi n_coated, beads ég\énabe}%s Mi‘%oﬁa i a short

acaﬁlaraépdlmsbem@nomw sradiation,, apd AY 4R SHY §ATeS 5 GOIPABET ¢

t11¥1 th C1IARSy BRI RACE -5 dFed R ﬁaﬁ@@ﬁlsféi?sa%feeﬂluch more
or e ect ocC um nescence ina BioVeris MB An

acgifve epmpaited to soMermaiL}/bmall@ble \wobshnerh ak pqxbora@umrteéﬁgalysts due to

d t | f d nt o
o RO By aSB il DS N SRR Pl e T
sdg‘gStt ragc% ﬁ(b si¥ilation Hy&r@ dmhibarew lr@néad) FI uor escent
sgy The

en ilute /'
pH Bolgmerry, @aéQBSPF at g:a(s Hé‘?i%\?ﬁ‘é‘lsé" il ug“ é)gg\(%d\ﬂ%?ocatalym
hd¥HeBn 4&)0?% MERidifstye- ﬁow@%‘i‘Pﬁh@féﬂfav\é&ibe bébnl rep@ds s1oM@¥e-supported

esired concéntration in dinet hg‘]glhsul f fi nal

P@i nastonlpistes u¢atalxstelctheb remonsizate oRigh, calelylly piicianey gy excellent
re@icflg%h{yswﬁﬂ sﬁu‘?‘a&fﬂﬁ g s&%?t@’i? ( round bottom |ow

non- surface Cor ni ng #3676)
En Z]?hﬁén(v@nﬂmts) cdnsgiet Het I\adiﬁJFhuanrt_edd?d graviss wald be applied to any or

g ppes ﬂﬁ%%g&nfﬁtpﬁ f%@ ;;r?erhv%(rjsdg@ef% 81%1 éﬁ&i %%rr%ﬁv\qg gmgl gproach for

~ indiebilibRgl @ekt nefbdistaeedeald also ﬂ)bewnﬂalykap;ﬂlea'ltoﬁvardszéﬁnvmg novel

mn. The final dllutlo of
mplah aride e e SHlicat FUpROBFd Sipil At YStS AT ‘ﬁ% S%f‘?ﬁk‘in"@'f‘ Q‘E@Q Variety of
mV). The fluorescence of the product was neasured on a
Victor Il plate reader with an excitation wavel ength

of 360 nm and an eni ssion wavel ength of 485 nmusing a
protocol for |abelled Edans peptide. The dinethyl

sul fOXI de control defl ned 100% act|V| ty Ievel and 0%

. I Y L Y 4 "
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The reaction was stopped with the addition of 7 nL

NaAcetate, pH 9. The fluorescence of the product was
wore@sniseg’ on a Victor Il plate reader with an PCT/SG2007/000079

exci tation wavel ength of 3402 m and an em ssi on

wavel ength of 615 nm The fiflal concentration of the

enzynme was 2.7 ng/m and the final concentration of

the substrate was 100 nM f 29 T | et ‘o
fng e RIP RO ORCPIReRl ot TS D1as08 SREPSts U EbR By activit,
sel?c%‘i AG Lt istabilNG STRSS dRtibdvast edysiedTonieusd)ené nryrte employed in

using reaction buffer instead). BACE Biacore.Sensor tall
comiruouPrenstiprg Noder BatE roassion sendiliany and TpigrEn, &gy ronmentally

N by attaching either a peptidic transition
be ai%’%g%tere (TSI) or a scrambled version of the

peptidic TSI to Btief Des¢riptiornpf sharewiagens sensor

chip. The surface of . Chi IcSbhéd® f

cnabirereaioRie of huak e RS A VRLRAT e aBb By way o
an%ﬁﬁxﬂﬁlbloﬁty, PEDL feteerte BStkt aat ompanygdieFEgswaerdnupl ed

.to channel and the TSI inhibit . :
Figared] %wm%%aa%%gﬁpﬁ?t%@&p?fg%? Prossinn of suprgrtcd palladium
naﬁ@d}%té‘r_@h@desmsed WOhe pRiséfl @SvenBibe di ssol ved at 0.2

ng/mL 1n 20 nM sodi um acetate pH 4.5, eSmol t hen to&ﬁgﬂm MCF
Figwk @tshows aWBEM Geansmissionedpciion TIRTASEIRS) SUFIOSRPE rea-

fnapt Lcul I yl groups on the dextran | ayer
wilfbd heﬁ%cﬂlts{%?se %tqg—fbt%

were activa I'njecting a one to one m xture of

Fifurb 20/shéves o FEMImi¢rdgriphof Rg/Uea-NEPF it Bd raneelysiprsaf de3 nm;
.and 0.5 M N oxysucei ni de . 5 11 ' h of
Fifer ERES POt ETaNe opRuSigh e P ubRedbel nicrograph o
P&Efeaqn@ﬁ_wimp@aaﬂw_ usierﬁOfZ—'Bbmhﬁl at 5 nL/mn., and then

the renmini ng activated carbox roups wer.e R .
Filyte havE b M RTMAR ST o hBHgrbreope I dfals QLRI MCF:

- Bi m bRSRsorbtieh BAGEeBh a60 Il/UradiCRawith Pd
FIE@%Sbk di S%ﬁﬁ%aééig@to O.OSrB-rTM i n sodium acet ate
napoélhigers af 4pbinm;5 (runni ng buffer minus di net hyl

sul foxi de) - di | R vitHd Rdoclusters of
Flgﬁrlefégl%aﬁ? %drsgg)glr?godﬁgécﬁg?l?ﬁtggﬁ%%f i met ﬁwegul f oxi de Ogtus e
2-8 rdmh;nal concentration of 5% di nethyl sul foxide. The

BACE/ i nhi bi t i xture i nc f j At
Fihot e b B ST PSR SE 20 oo 28 25 o
bEE BIPIBY afePi T 3ind ofalranselr BAdiopémition 66 aBAGEhdponmcht room

to the chip the signal was neasured in response units
teRefpiur®@ACE bi nding to the TSI inhibitor on channel 2

- | fusth08! Suzike fod¥fbezdBf@hRd phenylboronic acid
Flgﬁ%éiega?st%gfaﬁjgdggggﬁt e’S Si gﬁ%&&)’??fgfndi ne to BACI%) 5%}% o
(firsthiuh) ven¢) @Y% Pd/E; and PAMrea-MCK w@ﬂp@,g? 2o qnyepd @m) 4-6 nm Pd

the chip. Any binding to channel 1 was non-specific

NapQEuNEss: subt ract ed from the channel 2 responses. The ‘
Figiees ShowssaiTENK flerogeph of Pdiasa-dECF veith Bd nag@desters of (R 4-6 nm

effect of the coppound was r rted as.percent
ot et b ks S e Rbophenone at room
teﬁﬁ,'%@%ggcr etase Wole Cell Assays Ceneration

0 3- APP695 The pcDNA3. 1 plasm d encodi.n {;he c
Figfrehehovisuthoto gnglisr o AREiSS OhanS el djogenafier b pestpphenone over
(a;) ﬁg%’sﬁg?t %rgdg (bﬁelld r?mt‘/%'o@ 3o} gﬁ/IHeQ-‘P\fI@P AW D€3 nm Pd nanoclusters: the

eagent according to manufacture's )
biokat @talr ial(ay indicuyesnsignificins Pdelsacking from 20Yoclr/ (i {1GP-MS analysis

0.1-0.5 / f ci,n. Limt ' b AN
SRt b o e e v HIE o P AU Bl whereas
o9 aQotah6¥ BESBIJfAREPDYoadey whsleathedRForr 56 BaAIrenMiafi¢y 10 runs;

secreted in the conditioned nedia using an ELI SA assay

devel oped i n-house. Cell cul turefor HEK293- APP695

HEK293 cells stably expressing human wi | d-type APP

(HEK293- APP695) were grown at 37 0C, 5% CO2 in DVEM

cont ai ni ng 4500 g/L glucose, G utaMAX and sodi um

pyruvate suppl emented with 10% FBS, 1% non-essenti al

amno acids and 0.1 ng/nL of the selection antibiotic

_______ o o S 1 I1 7 P\ A NI N -
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SAPPb rel ease assay SH SY5Y cells were harvested at
80-90% confl uence and seeded at a concentration of

waz2@h el | s/, 100 nlL cell suspensi on/ wel | PCOBGHOA000079
bl ack clear flat bottom 96- %I tissue culture plate.
After 7 hours of incubation at 37 0C, 5% CO2, the cell
medi um was repl aced VVI th 90 mM cell culture medi um

Wth en|C|II|nan eto cin (100. U 1
Filte bb (9P B yJotesthihsn P SCacDon Bt T @ JtfirpEiebly wansfer
hydik SRR SF lab QPSS né&ﬁf‘(lf)ahmﬁﬁg@i‘eodé’/tanﬁb) hetemigencous Suzuki

ex osed to the test conpounds for 18 h at 37 0C, 5%

ing ghiodebengens witlophenythoserie acidnaid t he cel | nedi um

P g QUSeRkRe DS CRYRIBd (MpBlsioleiethin the
Flgégd%%g%ﬁ?(g%ggyglmgb%ﬁé f or ned accor dlgng to@ he
mampufeaofﬂteeﬁlgzepus)hfifd’(ﬂupabﬂefl y, 25 nL cell nedi um was

D e e Lo

as Sﬁgureals ﬂhhem:tes ﬂmdpxbeéssxfor hiaking ARPipastizslatcaptbgtager of the present

LSBT el By e P PR o
fo%flL 5913_ AMattbAbe kGfledpisaflidaORaving kika@ys sbtheattlack thereof. Relatively

well, final concentration In t
largeaméesé%pr@ rennscipd by gglatively sl e‘am%% % H%IF%?%? aff tygfcally about
r i4p) Sy aBR Itd 1@ lnkm ¥ diamet
2 % @QPedrmg&lem}a%ng\gg géﬂt@h%ep B EI f’f\f ter 10 m nut eslalme o
alﬂtougﬂ'thebedmh@ts@nmyrba@ned cph@d@@h?(ﬁ(ep ) efrthg @FOCEgsy comprises
el ectro-chem | uni nescenc P I &
G0k VPP RIRERRE e P e 65 g parc
stRictiARIOD i rvaiith hige setfhcepbﬁlperestm hpvwbeemvﬁmquse@hsb@ by a group

anal yze ot oxi Ci he Vi alj ght (t Pl u
cqwmmge@ §Pfﬂaﬁ/géwpo%%ﬁmi irg g?‘%uskz(’%ﬁ&b? eapigig er‘%gleng grotp
5189 b6mipleRtrd! witl bl Bihefwidd BindilpepaAkdayn nasclusters. It will be
8r med according to the manufacture' s protocol

urBiermwthas ovheteas é Figwe il onbea giele srup dusharpdhe waface will have
a I

o A ISR Sy apd o R ey o

piiebans ofTiRe romesidn surfach eofl thmpaﬂmd;@n &éae\mcmg u?fefhesengfaups can be

O\@E’F}’ 8 ;tryvr@ggﬁﬁg% éé Zglr gn.il ionlcg 5 awgaé%ileo ?U.l‘[cﬁl(%qaié Ijggg reagent, in which

bllna b@ 76a8d iafl HttchihgdReRiple. gakaamtneih}tlm;akgmnp a:ecatt@a@:d to the
I ol ogi cal data qn exenp E‘Efledflnal ngﬁ? Sted to the
lugkm& s ol SisD 1B & TEWS 17 Ab Epationpies AUPER o convete

pz!rP{F\ﬂt el ﬂﬁét@ﬂc%l 51-69 le‘*h@%nﬁbﬁ |b? foRRatRIrESEpHllatiiuye ﬁ&ﬁ&ﬁlsters 90 and

s to pa i um cat a rocesses for mak
cdrhplexation ariinogsthemof @gmqg{vm 85@?4@?% 501 Ifordetdo Achieve this,
I nvent i.on,The t
Vgllo | Pg Supp (&2?@ g?%)g&slgg 2(# a s{%ﬂﬂl%%x Fﬁﬁﬂﬁﬁﬁ 5215 é—gq)d(OAc)z,
arﬂhﬁéaﬂab gdlhs @ lreducg rteel PA(IT) ‘(oAPIil(X)) ntnnﬁofmqtaﬂaénlm nanoclusters 90. As

Acc rding to a |l ead] ractitigpner of the in
Fo st ik commalgs Pt g e Tiep A oAt Bl substance 80
héﬁﬁ’gﬁalﬂjdllﬁlg RatBclste?$1 90 Qttached |t(|) ﬂ{é wallsysTahe pa'ﬂ&tsl and exmsdows thereof,
at a nom nal disposal cost of / kg, the potenti al

anchpassigly alseor thetaaisidg $Us aﬁ%ﬁteéeqfeductl on woul d be
S gn FaiBhiid NGiseo socellular foam
angug{ {h%ﬁ}gseﬁﬁ@@gg%ﬂ%@i]uﬁbon I'n 2%8%)% OIIl\)bs W nfe

(MEE) thxowght the absofayrad ligads ($ee\dohemelhe use of

honbgeneous catal ysts, which are difficult to be

separ at edSéHea 1. Nanpbilitativs of Pl @anexdustérs ng Urea-MCF.

contam nation of the products poses a serious concern

in the pharnmaceutical industry. Heterogeneous

catal ysts may be nore stable, cheaper, and easier to -

be separated fromthe products. However, their
activity and selectivity are often |lower than that of
honobgeneous catal ysts. Thus, increasing efforts have
been devoted towards devel opi ng efficient

het er ogeneous catal ysts. Honbgeneous catal ysts that
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aneliorate one or nore of the above di sadvant ages.
Summary of the Invention In a first aspect of the
WO pwentsoon there is provided a particul at e subBCEHBIGH07/000079
conprising a particulate por%¥s‘support coupled to a
pal I adi um speci es. The pal | adl um speci es may be Pd(O) .
The pal | adi um speci es may conprise palladi um atoms.

The pal | adi um speci es may corrprste pal | g@i um cl usters,

e. gonpal | adi §Mfmanec! usters. 10 an el inentp&bggp is

pr oyl ded feddrttoul *E%bﬁéaﬂg% compri sy a— >
HE il ate porous s ppor t NGEd t o pal | adiremne, 60 °C

usters. The porous suppokﬁiga Pepcduceet al  oxi de
suppprt. The netal oxide may be silica. The porous
support and the particul ate substance may,
i ndependently, be nesoporous. The support and the

par t Ml afvgs Siehsteance MRy, sUppdiepelﬂd@nitl possbswed a 3-dimensional,

structure in which relati | ar ores a
intetrenBested] PRTE ERgiiey it sltees I boRs P4 Tyg) fhat were
cobﬁécgegil%g X oﬁ%ﬂb%ﬁ ’F@tﬁﬁla@dﬂfﬁlﬁfn-ﬂﬁtebmid&oﬁﬁﬁulahm&tMCF also
ou

m Ter;latlvel smal | wi ndows h Is. Th
hasreanigitsunee orea of SBOS00cN"/aBUE HEnIEH ARCCBEHIAD Grlaols. The

urgaogfﬂl{l%%a»ge‘?%gl}t odn@ﬁ Dol BE gﬁ‘@gﬂﬂjf ¢ HS gﬂ&f&PM@F |d1i‘éﬁﬂiéﬁlcles by

I um Sspeci e Cco to wal

reid’t!ﬁgpQCHSOQSI(CHQ)3NHG®NH2atoe QGH@)%SéGHp)@NHCQNH(CszSl(OCHs)

nglgrégﬁ!)'l Z‘s-(sz’ gﬁg{ Wﬁtb %188&?0%%4 %ou p ﬁl:%l c?qh%‘ Wea ligand in the

reﬁﬁhﬁg'ﬂqfédrmpa@ase@etaymae@ By w1¢m@tgramu1yss donbei k8 mgmal/g Pd(OAc),

I 1'nk nd di
(1 gﬁl'mr;u;gﬁg\ggsgggml@@ iR @thy]:@getlﬁ%? p%{j}qgﬁfig%g ggea-m&@ lI?lg mixture
ws?s'@%dr{i?ﬂ)toﬂ‘l {eﬁﬁ)eﬁoﬁg'fgﬂ3@ﬁﬁ’ﬁ' Rinfl & He@led @PHOT for 24tHTHE initially

n some enbodi nents the binding group does . not
datk) ﬂjrcawm pslladium, acEtate Isphitiongwag sestycedhyo Blenegfal um, and was
S fed LRL oM | after the
deﬁgﬂge (ng(e g}eg\/{ﬁ% R%mg vgaatrlrlgagéhgtll%agﬁ? e’l?ﬁbég?%‘élgﬁht was clear
reddtibn iidatih, co'ﬁlilﬁeﬂeahtm@inllmtwn&f st mhﬁ:ﬁrﬁ@hemf@-MCF was
nmean part j C si.ze of between about 1 and about 100
filtgred, oypst eq"lndtfgif’dhave a pal | adi um | oadi ng of between

aboujn Opd naR AR He R it @ eh WFeARICH have Diizs dxstrdnitwnlm the range
a second aspect of the invention there is provi

ofpd-e ess (ngwre ek rdy veerp atisnesser anafosmlys pa the SERRAST eﬂ?“n gize of the
na,onsgl?lgttgfscc sooﬁ’é 96&0?%8%8/{&&%@ |tl?éjP(§(@A§:)P@6dc@ﬁ’ﬂré:tmn during the

process conpri si ng”- exposi hg
syfntlfeeisl Gnalexa&ple,pwhen dahe eanmqm) rof @(@A@Eows tr@fhlfed by half, similar

Il
ST Sl Bl b o2 € TR0 2 Scmin
ﬁ&rﬁﬁﬁ@éﬁ? Qfec?lr)]lﬂ dfhi&.ﬁcl)sfcgpy IC(STIIE?}G) :(Higﬁmed) a:nl;d Sncand Pd mapping by
convertin e pal | adi 0 a i um e
e el D B8 4 o
pa?‘ﬁ{: %@gisgéps&?{ﬁ thitBthe REeRpoidk loR MO Sda&ﬁnnﬁfﬂléctroﬁhﬁwroscopy (SEM)

(Ph)glrb 40l anérnngiwggm %%wigggrﬁggcllpé&rgg&ﬁ%%ﬁz%@nd oh gleustrated that
hgal lfa di u nkaq?ar% E’anoc ﬁ}%npfdfs .erng%lrt! QiU fhatb 4if i Pd/Urea-MCF

ers porous support may be
ca@ﬂsmls e)m@ diffradtien GXRDYcitudicspafimed thehdirafinscgraia sizg(2-3 nm) and

nighdhapeperal Darneciiip S oh B PP ROV B TEROC1ED, ©

of tHge @Qﬂaiy@@' defviR|df ll’df[JﬁrﬁEﬁl\/ﬂﬁr h&dld)tmn&&dcfoesthe Suznkiy coupling

occur as t aIIadlun1 aIt onvenﬁ 0.t he, ture (9:1 volume
repetionelf mdoasw% and phepyl 9@51%@1 Jupt £ t%fo‘??Bi' HSe

| I( C t’Jﬁ@ cd rodbét Wik isolated

ro RO s A HBE (LIRS ARE: DI e o b

functionalised particul ate porous support to a

solution of a palladiumsalt, said functionalised

parti cul ate porous support conprising binding groups

capabl e of binding pall adi um nanocl usters; and -

convertlng t he palladlun1salt to palladlum

o,
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car bonyl conpound conprising exposing the carbonyl
conpound to a particul ate substance according to the

WO pw8ntsoen in the presence of a hydrogen donorPGpPEG200%000079

The hydrogen donor species be a formate salt, for
exanpl e ammoni um formate, or nmono-, di-, tri- or
t et raal kyl ammoni um formate. The hydr ogen donor species

may be i sopropanol or sone o r sujtable ohol
ine996 yaeli (T ablol 1, Fryt b SdAlise: HGF 53 Steely ity iy 2§98 end 4-6 nm Pa

%?ogﬁlgtgl‘s wifd c%{rﬁ)la%titto %51%?1{&01“ 10h @A ¥aAIlys 1§rﬁ£—[&¢dﬂ1<ﬂ1) with 2-3

ydr oglenat i ng an ole
nif 0P mlaﬁmohystﬁx rfots threg Suzvéu soup mg ()5 uaiobgmqep@ @Ingt ghenylboronic acid.

PO BHSE R WP Syl igasent o

catt£1§rteancs ther Bmmmcmaﬂamt rvmh r’re@lmmt iPdenanechstero fFigpre 8). Pd

b B0 ST 8 GRESE B AP o

h%‘/‘é&%&@ Fron{tHeNEreRINSE @ﬁﬁpdi’f e\&nmﬂeﬁ& rdaysof mé:lamkd:xpenment under
rogen gas. The carbony ound rra d[bﬁe;s an .al d

smnlarrmﬁcb@n gonditiense The ,$uap,k1€rp©q§ PIQGsE ter jyehen the the soﬁrent was
%ggy{o' ao&ftar{bq/rv?at%r%nﬂﬁﬁ’é’ bl ?q VOIRE PRE &t 80°C (Table 1, Entry 6), giving

rogenol ysis oxi de or a diol conprisi, g
a e8%odelddn 6 henspmkofdd h)undyr the typical }pgme@eﬂugtr@cuon conditions.
substance according to the invention in the presence

as pectTglr rér#a {fﬁ‘réﬁl‘hggﬁ’qu Xft ‘ﬂé’ltégﬁg#ehl i &l%‘ﬂ%hﬁ Acids’

recycl eu fTom a previous reaction of thes o
eatrpectazyl halide ne @R dorpmic regi ospeé’mcf“&%/ fime (b)  yield (%)

Stereospecific or b@mebThe r eact e conducted 99

wi th hi gb_cheni cal ficiency. The_rgacki ofis may be

conduct ithlo Chl ng of palTadiumfromthe j¢7° 99°¢
catal ys nani n spect of the invention there is
provrded Ise of a p uIate sub ce ordlng to

the inverfion as a yst f or c 1 89
car bon- on coup reaction or r edue |on

Detail e scripti f the | nvent| on The present

|nvent|o relates to a partlculate substance

mpri si Bg a particd B(@kk porous £d to a2 97
Il adi speci es, _eyg. pall adit ny sters
Cl uster ve been i ned
(http:/ ycl opedrast hef reedi cti onary. com’ Cl ust er +che
rnrstry) follows: "a cluster conpound contains a

group of tvvo or nore metal atons where dirg and

A D
D. MNP/ M ngos,

s bst ant |Ba| met al Mzpondi NGO
ntrod on to c er chentstry Dy
€%

DaV| d J es 1990 N 0-13-479049-9). F. A Cotton
describ hem as ha¥1 ng a pol yhedral cage structure
(Cotton W ki nson, Advanced | norganic Chem stry -

A Conprehensrve Text d Edition,_p31) anocl usters

ﬁg g red t op-be

tger ef or S'may be co ! e@Meng al2 91
nanonet e cal e di peRsi on. The pa@ at2 subst ance

may be ar ed by osing a functi onaI i sed

particuI e por ous pport to a solution of a

- pal l adi urg sal t, sai dMe&inctional i sed particulate por ous
support conprising ng group s of bindin
tgde pal | a'ol um speci (teB.Bglblahe part{ pdMeice mayl2 99

be a pa ulate cgtahyst. It may Ret er ogeneous

catal ys t may bé supported catalyst. It may be & 98
supported”pal | adiumat al yst. The particles of the

particul ate support ,OM&d of the particul ate substance,

and—of —thefunctionalised particulate support, nay,

i ndependent|y, be nesoporous. The support and the
particul ate substance may, independently, have a
structure in which relatively | arge pores (nesopores)
are connected by relatively small w ndows. The
reIatlver Iarge pores may have _a mean dlaneter of

A NN o, .
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mcrons, or may be less than 1 mcron or greater than

100 mcrons. They nay have a narrow particle size
waele@snidont i on. There may be | ess than about 50P€D$G2007/000079

particles having a particle iéze nore than 10%

different from (greater than | ess than) the nmean

particle size, or there nmay be | ess than about 45, 40,

35,30, B8p, 20, 15, B r 5% of haV| ng a
ﬁartlcle Elze more agplowbdl ' iPMRe mearf? 96
partlclze .@ be about I, 2, 3, 4, 5, 10, 15,

20, 25,8398/ 35, 40y+_45 or 50% of particles having a
particle size nore tthan 10% different fromthe nean
particle size. The ByPticles may be spherical, or they

y be sBme ot her sB&pP8; suc id, 12 92
gablc ' % |srrat|cmac§ |p§@é(for
d raIIeI epi ped). The rati o of the

and the size of the w ndows may

be bet weg e and about 1.5:1, or between
about “17and 2:1 ‘1 and 5:1 51 and 1 5:1 3-1

aR@%Qlo%x %@1&'{10%5 ]:lﬂﬁfi%sPcﬂ’U?é'a-I&C]F %ﬂyﬁ vllth ?Gdlaﬁ&yluil&s of 2-3 nm, 1

mfﬁoBoflarthdhdeZ 185 :me} af a@yl borenie amd; 1 ﬁﬁgmg]eofsqgﬁgmbgqqg?nate Sml
of i / 5f %&%&&L&gm%&&@ av@l&wcoﬁ%%ﬁ a?ﬁl[)%}ﬁ%fér elsolated yield.

ore si
°IElﬂelahﬁ(Erotvb%1 c&ﬂiﬁitibnsZ fARzcygledat eimes vathoihany doss gn gt pnoduct yield.

than about be between about 2 and about
“ViodiHme IQﬂQFHEQH &E@BPﬂgﬁl © ng and 10, 5 and 50, 5
and 20, 10 and 20, 10 and 15, 10 and 12, 15 and 20, 15

and 18, 15 and 17, 10 and 100, 50 and 1
50n P d/Pinea-MGHi sajalyist élsprda};o‘ﬁée%smﬁllegt %)sdﬁ)r gflxe i—%clg fj_)uphng of
L 2SionAanBPoss 4 adbiity and
10&gar%%e% (faﬁl]e ]zé f?’éﬁs foo gd h%%%ougoaéllyst r1 bution Scs) aclly an
sefbictif’ey.ent mnndom15|zes The different wi ndow sizes may

be bet ween Tabiu2. BeckrCowilingtofZ0ryhHaTides pod tilkéres’ of

the particul ate support —andof—thepartiewtate

gﬁkpyat anceyyand of gfiage f uncti onal ipsatdicparti cul atiee (h) yield

support, i ndependently, have a pore vol une of o~
bet ween bﬁﬁét 0.5 and about 5 cnmvg, or between about (%)
0.5 and 4,; 0.5 a 3on8 5 and andcBonBu and ? 96
ad 5, 1 dnd 3, “1 3nd 2, 2 and|{3,71.5 and 2, 1.5%nd

1.7, 2 2.5, 2.9 and 2. B4 and 2.4, and may have

a pore v e about 0.5, 0.6, 0.7, 0.8, 0.9, 1, 1.1,
1.8, 1.9, 2, 2.1, 2.2,
2.9, 3

1.2, 1.3 1.4, 1.5 1.6 1.7
8

2.3, 2.4,“@&5, 2.6, 2.7, 2. , 3.5, 4, 4.5 or

5cnB/ g, omgrnore apoadwput 52:rr8 g. e quonBucl es 9
ga’ve a spdcificsurf ace area otvveen about 106 and
about 1000mM®/ g, or Getween 100 and 500, 100 and

200, 200Yapd 1000, 500 and iooo 200 and 800, 200 and
500, 500 and 800, 500 and 700, 500 and 600, 550 and
600, 550 MY 570, 600 and 800, 650 and 750, 670 and

730 or 69Q and 7 hBy and na Qe fic 95
st face arfea of Zabdut 100, 15W, 300, 330,
400, 45 0, 5100 520, 580 ~ 550, 560, 570, 580,
590, 600§ 0, 620, 630, 640, 650, 660, 670, 680,

690, 700, 710, 720, 730, 750, 750, 80Cb 850, 900, 950

or 1000rr2p(5’,'e or_may have a specific surface area of

| ess than about 100 or greater than about 1000m | g.
The porous support may be a netal oxide support. The
nmetal oxide may be silica. It may be alumna. It may
be zirconia. It may be titania. It nmay be a m xed

oxi de conprising any 2 or 3 of, or all of, alumnium
silicon, titanium and zirconium The porous support
may be coupled to the pall adi um species by a coupling
group conprising a linking group and a bi ndi ng group,
wherein the binding group is coupled to the species.
The blndlng group may be a non- th|oI contalnlng group.

S e — L
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15

hydr ogenati on or hydrogenolysis. It may be

catal ytically active for a Suzuki or a Heck reaction,
wW@eooB018097 hydr ogenati on, hydrogenol ysis or ot hBeT/SG2007/000079

reductive reaction. Thepall agium species nmay be a

Pd(O species. It may conprise palladiumatons, or it

may conprise paIIadiun1cIusters, e.g. palladi um

manochustgRrs or TRBuconpri se. boik ,‘od)asijumgr4

ahd pall di um us ers. The p di um nanocl ust er's nay
be cata cally &tive n ers. The pal |l adi um
nanocl u s may have a nean di aneter between about 1

and about] | Onm or between about 1 and 5, 1 and 2, 2
and 10, Méd 10, 2 and 8, 2 and 6, 2 and 3 or 4 and

6nm e.g. labout nBB, 4, BRELLC8OM or | Oy The oy
nanocl ust&r s mey b dispers |forrHy on the
support. @ y may Qe di spersed”uni formy on the pore

surface t he support. The pall adi um nanocl usters

may be spperical . They,may be pseudoggbgsd cal . They

mgy be apBrOX|n€?EWy Spheri qal S They may be 24 83
pol yhedr They nay be couplegd' to the binding group

by coor ion, i.e. they may be coordinated to the

bi ndi ng group. The bi ndi ng group may g)%@bl i gand for

tbe pal | adi um PUThe pa st ancegray 93
adi um | adi ng of ﬁ» een about 0.1 and
pal | adi um per gram of support, or about

0.1 to 0.5, 0.1 to O. 2 0.2 to 2, 0.5 to 2,

1.to 2, 035 to tB80.5 La P Copéu ad| ump gram
of supporil, e. g/a out O. O 2, 0.25, 0. ?4 84
0.35, 0. .45, 095, 0.5 . 6, 0 65, 0.7, 0.75, 0.8,

0.85, 0. .95, 1, 1.05, 1. 1 1.15, 1.2, 1. 25, 1.3,

1 35—31—4 1.”‘ 515516165 171 75 173,

mg‘g)?t%gzﬁt@ﬁ’la];agl%zu h)snztsone g)g rpg?fgg% ef {gﬁfl‘g{lagl\l/fﬁl ,re g uﬁr;lll of toluene,

HRLSHeleO PIRElateAG} &I TRERRPELEA Sttﬁﬁé‘s withowtriogshiaractivity and
l(ﬁn‘g g&r?g%t tﬁﬂre i's gr 0\(}: ded a géalrtl cul ate substance

sebeptipity.si ng particul ate MCF coupl ed to pall adi um

nanocl usters. In another enbodi nent there is provided

a particul ate substance conprising particul ate MCF

c oupEeehlien: yields avkirel avhiavaicfon sheetransfiyr hydzessnatiothphuarigys ketones

bi ndi
oSBT ER PPl 1410 LAt oy wie 1o
m@l?@ JFhCEHHRU A CIN Gl g2 ARA ISquﬁg/ giafoihivudcid/aicdiiBfamine mixture
coupl ed to pall adi um nanocl ust ertsenu% nean

agjthepydragen shuise An sthylasetie & 1998s ratys: fhe&)srogene&ls catalyst
wil QG eRlovERAM Gnd Sreﬁ’sreﬁvééif%fal E’tlrﬁé’sr Rﬁlﬂi&uﬁt&yskﬁ&lﬁnf&c‘cwny and

conprising particul ate coupled to pall adi um
sabetioity (Fatde S).oxfior bt sursf ofdirmfeﬁ dydroganionrnicacciophengng (Table 3,
t hi ou Th I, dth
ity S 4G PERaRRHIsS EomiR by B oE @?ﬁ%@%ﬁ%ﬁﬁ“‘%ﬁ%@ and the
ce@a s denfomksebted m@gwgisleiummractmmylpTlletray dlfﬁapﬂlqm(m pattern of

%—%?3&%&[;3’? BiRueel! B Goaa R Stttk by Scherrar's method
i ?(!aﬁfgd' tﬁ@ afirade PAlalREH SFERIE sizé ety s‘ngﬂay ifenal+3ea (Figure 7(a)) to

particul ate porous sup ?ort conpr.i si ng di ng

4e$1pmkﬂf@r aP rbnm(ﬁlg}ge {7D)-JhengdiVbh sepwe ,ﬂg:sp lt%opﬁne [8attion system
N Eo AN TR bl 311381 P6 8 PUTAGATE 55 P Urca-

to genera art’i cul ate substance. The step
MItF mn\lr@che:d]g’cdrﬂ@ oAb, |Iadnoma§,athc fifteate o6 thsatiepetian fystem containing

(ARG e g o B e 8y RRSHR G0 Teaite o€ Pd loaded

converting nmay therefore conprise reducing Pd(ll) to
Pd(O . The reducing nmay conprise exposing the

pal ladiumsalt to a reducing agent. It nmay conprise
exposing it to an oxidi sabl e species. The reducing
agent (or OX|d|sabIe speC|es) may be an aIcohoI




27, 30, 33, 36, 39, 42, 45, 48, 51, 54, 57 or 60

hours. It may be at a tenperature of between about 40
wapasaksoot 1000C, or about 40 to 80, 40 to 60,PEODSGEW07/000079

100, 80 to 100, 50 to 80 or gg to 700C, e.g. about 40

50, 60, 70, 80, 90 or 1000C.“°The tenperature may be

| ess than or equal to the boiling point of the

carrier. It may be conducted und

aftgn fistid owsc briereatinghs, when theytransteg JrdneeRation o yarighs,fofones was
pe&g{:hqecf {CRSter bt 667y WF)(ﬁ aﬁﬁﬁgfﬁﬁfneﬂ)rmﬁ@rasﬂémﬂﬁgeﬂ @d@’ée instead of

rogen, argon, un1 carbon di oxi de, may
fonmdwdﬂvgﬁnsbaﬂnc onigiure,ghe reaction mgs chplela FIoh qt“ﬁ’ély (ie.in2 h

ingPet i 20y Y RGP uRl 4B PlesBlRRi US| 51 o0

enbodi nent the process conprises exposing, optionally
heating, a susfes] Dramferiigdiogacitions Ketodes®

oartJ culate porous lennrf Ln—an—anhvdreus—carrier—to

]u o

[ ution qtetﬁleoal I adl um (| lpro@Rt t in an amky@)ous  yield (%)°

Qn rent . thereby fermng—a partigﬁlate stbstance

coppr|5|ng a paiticul ate porous pport coupbéd to 87

pal | adi um nargetust ers, sai d-fuaCty onal i sed

particul at w ous support r| si ng bi ndi ®5Jr oups 85
9

capabl e of b¥ndi ng the pal |l adiium nanocl usters. In sone
enbodi ments, the particul ate substance has hﬁﬁrophobic 82
groups on its porg surfaces. In orgigr to achieve this,

t h2 porous sup or from whi ch the particul at @4 88
substance is y have oégzzgggblc groupezon its 84
pore surfac hus the prac y conprise

hydrophobﬁhg t he partlcuIaPé substance or the porous
?port It may cOnprise attachlng3%ydrophobug gr oups 88

the pore sufakes of the pag bl at e substance or
of t he porou pport. It rray pri se addi ng, for
exanpl e, 4 I silyl grogwps~dial kylsilyl groups or

sone otherlnuﬂcphobic group tocﬁﬁe pore surfaces of

thg particul at g substance or of € porous swdport. 84
This may iawglvetfeating theporous support with a
hydr ophobi . The hy obi ng agent n'aZf 80

conpri se for exanple (R Si) (R38|)2NH R3Si X

R28|X2 or RSKXS Omhere Ris aN) Ryl (e.g. nq%hyl, 96
et yI pr.apy or an_a 0

Xis a bIe I fng |‘:§ : ad, Br, QAc etc.
Connonl ysed hydr ophobi ngd&gent s i ncl ude

hexanet hyl di si |l azgpe, trinmethylsilyy choride and

di 6°hl or odi net hyl sijjl ane. The step of] hydrophobi®hg may 99

be conduc € att achy he“coupl i ng group to

formthe i onal i sed porQ@ support. It may be

conducted ter attaching the coupling group to form
fuctlonallsedcborous support bf bef ore fxymation 92

of the pal “Crocl us ny be conduct ed
speC| es. Fol2%w ng 94
ardm~$peci es, the

after for of t he pa

t he forna the pal | a

partlculate suh§tance may be sepsH at ed fron15ﬁ§ 99
re8ction nixturle. The separati nglmay conpri sé

filtering, triGhagi ng, sef ngCFdecanting or any

conbi nati o ereof . The pa ulate substance may

t hen be washed. TQ; washing may begqy th an organic

sobvent, e.g. thejsol vent used for Jdi ssol vi ng24 he 95
he car 1@ gd~to suspend the

functi onali sgd particul at elpggous support, or some
[t may be washed once. 1t may be washed

nore than once, in which the washings nay use the sane
solvent or different solvents. The

parti cul at esubst ance nay be dried. The drying may
conpri se heating, passing a gas over and/or through
the particul ate substance, applying a vacuum or

parti al vacuumto t he partlculate subst ance, or sone

Y L - Y M ——y - T N Y LT "



100 to 200, 150 to 200, 100 to 150, 80 to 120 or 90 to

H AC, e.g. about 70, 80, 90, 100, 110, 120,1 301,
wa2@s/118997 160, 170, 180, 190 or 2000C. The suppDSG2008Y00079

then be cooled in a dry enviyfonnent, e.g. in dry

argon, dry helium dry nitréﬁ%n, dry carbon di oxi de

etc. Alternatively or additionally the support nay be

dred—byexposurg to (Or masnlngdmtru a dry sol vent,

el@. anhydrous ef her, anhydr HF, anhydro toluene 99
or some ot I.Aydrous sol thods for renderi ng
these sol verdes anhydr ous areF@eII known in the

literature support may &G be conbined with a

carrier to orn1a suspension. The_carrier may be an
opgani c sol vent, Oas descrlbed earfer. The 12 99
functional i eagent op in solution, my

then be ad to the suspens on. The functlonaI|S|ng
reagent may, added at ar of, bet ween about 1 and

5 mmol per f support, me er this ratio may

depend on the napure of the suppadti. The ratio may be

bet ween abo 1 and 4, 1 and 2 and 5, 3 and 5, 2

ang 4 or 2fan nmol  per gian1of support, elé. about 99

1, 1.5, 2, 2y ©2, 2.3, 2. : 3, 3.4, 4, 4.5 or
5 mol/g. The f ctlonaI|S|ng re nt should be such
that the functicdnalised particul ate porous—suppert

aR§ c%[-l'c%g(? {19115{%()'?1901?({ SR Pamégll\qc@fcat&l%@ 'vxfiﬁl B nanoclusters of 2-3

adi um speci es. Suit abl
nnd, Llrmtnod) bﬁketenen@ mmageﬁfostnimdj disiefipdymk gp@t;p-@) SNplehgthylacetate,

25%3%3;1%2}%%"%§?} %@@wm )Q?y and select1v1ty

“UBdérSmﬁﬂi!oxaé\leydonahbnp fUsedjammofiiuniforn@ge ab hydirogqtrosmlr‘(eeangi water as
nmet hy ethyI propyl, isopropyl etc.) or an aryl
SObﬁ@Uﬁﬁp g. phenyl) however ot her suitable reagents
will be readily apparent to those skilled in the art.
Reaction of the support with the reagent in

sus Mr@nMﬁ,‘EyV\@@ alto gxeminsd 9f (e ogegation tq%naectwated olefins
fficie t ent Esbure (D& Th
Ry O, (RO S e opeet .
hyﬂfdgéﬂ&)ad @fodube 1suethplkdimetifylsuseinpisr wes obtained 18 @B;?c(r yield, and the

cagsdy The P mesucg)%é §§8 chyéz?edgg%greuée({ %@guta%%“iosg Aﬁ‘%gtlﬁgpfﬂr 10 runs.

Hyjd’%o%éhaﬁgn alkd pfr&eg&d With eRceblent viSldtamdG@alyiss reayclebiligy fzG variety
hour s about 6, 9, 12, 15, 18, 21, 24, 27,
of@d)eﬁreiTa@e4§39 42 45, 48, 51, 54, 57 or 60 hours.
The tenperature nmay be between about 40 and about

1000C, or about %l?g%&@ehgumof@@eﬂ,@aloo 80 to

100, 50 to 80 or about 40, 50, an

70, 80, 90 or 00C. The reaction tbe cond old (%)
r anhydrousgﬁ Bditions. It nd) S onducte Hn“v. yield (%)

ﬁxlc conditions. ®t may be condugteﬂi for exangl e, 99.9
er nitrmgeq, he|ILHMe a Qi de, or may
be under degas ed coﬁHW?lons i ng thgmébactlon t he
reaction ni xtUPe may be stirred 6% ot herwi se agitated,

or it may be unsiiroed and unagltat Fol I owi nggt he 99.9
redction OfEtb@bMI onal i €D with the
support, the r sultl t unct i on Ilsed %bport may be

separated fromthe reaction m»Pure. The separating

may conprise filtering, centrifuging, settling,
decanting or any conbination thereof. The
functionalised support nmay then be washed. The washi ng
may be with an organic solvent. It nmay be washed once.
It may be washed nore than once, in which the washings
may use the sane solvent or different solvents.
Sui t abl e sol vents include toluene, ethanol, acetone,

di chl oronet hane, chl oroform carbon tetrachl oride,
acetone or other organic solvents, or conbinations
thereof The functlonallsed support nay be drled The

N o I e o o I Y



por ous support coupled to palladi um nanoclusters; iii)
separating the particul ate substance; iv) washing the
w@arBiicawhat e substance; and v) drying the partPCUb@L087/000079
subst ance; said functionaliskpg reagent being such
that the functionalised particul ate porous support
conpri ses binding groups capable of binding the
pal tadiuam nanocl ust eps. I n anot her enbadi ment tQﬁ 99.9
prdcess conprises; i) exposinpg pensj gn of ’
mesocel | ¢ | CaouPNMoa fﬁﬁ%tionalising
F: i i~ exposi ng a

reagent tQ o f et i-onal | Sed ™
suspensi on of the fuhctionalised MCF t@ a sol ution of

a palladium(11) acePate for sufficient time and at a
sufficient tenperatufe to forma partiﬁ | ate sulgtance 999
cofpri si meolVChcoupl ed Qg pHEPadrupnarogpust ers; iii)
separating t PYee subs N 1 V) washing the
parti cul afg-Sub tdﬂ&ﬁ(/and WeOdrying t g particul ate
substance; said functjonalising r eagent© bei ng such

that the functionaJifed MCF conpri ses B ndi ng groups

capabl e of binding e pal | adi um nanocljusters. The 99.9
particul ate QS e.of the i [ y be used as

cat al ysts. may o cat al ysmt hat are

capable of b g catal ysed by the pall adi um speci es,

e'éf by pal | adi um anocl ust ers. Phe i nventign 99.9
al%o :

provid hads for usi igulate
subst ance e TnveNei on f vari ous
chem cal r ions. The catal ng nmay be conducted

wi th high chem ca f\jiciency, as scr bed bel ow for
i ngi vi dual rea s.>The Suit abl actions thd8 may 99
be catalysedBo« Hese particul gt stances i ncl ude :

car bon-carbon bond forpations d drQgenat i ons.
/Suf%E| cou 9 r@gg?{gn of a8 aryl 99

Exgnpl es i [
hal'i de and ryl boronic ac a Heck coupling
reaction of an arvl halide and an olefin transfer

. togenat i on. of 30 CAIPR Blwi rR@eaate@ofd-3 nm, 1
@ﬁgtbqrg?qnﬁ}tlgng EJISCI:Tt1 oﬁ%e am %%W%ﬁ%ﬁ‘? dro gtg)r?gl I)%i S ett c. . "
miD o€ alefined@ piion 160psliof hpdwgémtfot brisies 1-ead brésrarpesiively), 5 ml

catal ysed by the, pagticulat.e suhstance (af.. Ny loss i
of, EGHPBHIEAE 057 e ESE| o) dae RECTT B, HBE sBUERE thy loss in
Hahdiqqgq. Suzuki reaction: aryl halide (e.g. bromde or
piod%?@?, aryl boronic acid and catal yst are heated in

a solvent for sufficient tine to achieve reaction. The

ol a th lL.taly de pOUYMAIOrfeNitke aedudtiv@yamdidation of
betmé%%egkgu?&¥g%y§ﬁ%ﬁ$%out 1.2 based on functional .
aldeloydes .andharsine$ vem exegined hThisdeeaption dsyeRyqinporigng for producing

ar nonobor oni g agi a i - . Excellent
scbattrey o .ty e SrfiRl i i el thfhusty. Facal
cc{)fﬁz@fbhﬁis%ﬂ@éeﬂh@f ﬁg@ bgntespeﬁdiﬁg aﬁliﬁfltsy\T/erh atéhid@dtlmdgr wpjild conditions,
oronic acid may ween about!:| and..l; 1. X ‘o
anghgher catalgpt Yo Heygkd B0 fmes @Eﬁ‘?“tawuflg&l.ﬁf?‘%l‘?i? %‘é}ea%““‘y and
'%?%?: ; , 1:1.2, 1:1.25, 1:1.3, 1.35, 1:1.4,

S%? . (ggﬁiﬁi.S. Catal yst may be present at a | evel of

bet ween about 0.1 and about 10nol % relative tpo aryl

hal i de. In t hiEaldeft BeductiveghminstionafAldehydes| ati ve to
—ary—hal-de—s—defHnred—as—t—noteof —paltadium speci €s . o
i Rnipe cat akyipé per 1@Rehyde hal i de iprotthe aryl Hine (. yield (%,
The—eatabyst—ray—bepresent—at—a tevel of apbout 0.1 to

5, 0.1to 2, 0.1to1l, 0.1to 0.5 0.5to 10. 1 to 10,

2to 10, 5to 10, 0.5to 5, 0.5to 2 o0or 1to 5 nol%

e.g. about 0.1, 0.2, 0.3, 0.4, 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, 5, 6, 7, 8 9 or 10 nmol % The
reaction mxture may al so conpri se a base, e.q.

acar bonate, e.g. sodium carbonate. This nay be at a

nolar ratio to the aryl halide of between about 1:1

and about 2:1, or about 1:1 to 1.5:1, 1.5:1to 2:1 or

A ~ oA a A -— o 1. . -
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100, 95 to 100 or 90 to 95% e.g. about 80, 81, 82,

83, 84, 85, 86, 87, 88, 89, 90, 91, 92, 93, 94, 95,
wO08A1809D8, 99 or 100% The catal yst nmay be reCEsE2000000079

subsequent reactions. Heck rgﬂction . an aryl halide

(e.g. bromde or iodide) or aryl triflate (i.e

trifIuoronethanesulfonate) an olefin, a base and the

catatyst arggjieated in a solvent fotbzggﬁ10|ent time

to achi eve feaction. The olefin acti vat ed
olefin. | be an Heon defigient olefin. 1§ may 99.9
belan a, b- turated|acid, ester am de. The nol ar )

ratio of aryl halide (or aryI triflafe) to olefin may
be between @M8ut 1:1 and about 1:27pased on functiona
groups. The nolar ratio of aryl halOME to aryl boronic
acid may be Qetmeen about!: |l and N1\5/A1y& 5 and 1:2
or 1:1.1 angl 1:1.3, e. g. about 1: 1:1.05, 1:1.1,

99.9

1.1.15, 1. 1.3, 1. 1.4, 1:1.45 or
1:2 5. Cat t nay/gg”ﬁ?gﬁﬁ%t at evel of betwden
about 0.1 afd about 10nol % relativé to aryl halide.
The catalys@Mﬁay be present at a |e¥el of about 0.1 to
5, 0.1 to 2yH0.1to 1, 0.1 to 0.5, qai\ift}o 1to 10,
2 to 10,5 td O O 5to5 0.5to 0 5 nol %
. q. about o4, 0.5,70.6, 0.7, 0.8
O , 1, 1 li.l 2, 1 3 %ﬁ 1.5, 6 99.9

6% 1.7, 1.8, 1.9,
2, 2.5, 3, 3.5, 4, 4 ,67or10m)I%The

base may be an am ne. It may be a tertiary amine. It
may be a triNabkyl amine. It may bepfor~exanpl e
triethylamne, tripropylamne or sgue other suitable

base. It be pr/esen»t\é%a -@ ratio to thegaryl 99.9
hal’i de or | ate of between abowu :1 and about 1: 3,

or about 1: o01:2, 1:2to 1:3 or 1:1.5;to 1:1:2.5,
e.g. about , 1:1.5, 1 2, 1.2.5 g& : 3. _The reaction
may be con ted in yent, e.gWan organic

solsvent . dol vent npy BEOfor exatqpl e tol uene, 6 99.9
xyl ene, benzeéne, chloroforn1 carb trachl oride or
some ot her guitable solvent. The r tion may be
conducted in an inert atnosphere, egg. argon, o

ni trogen, helium carbon dioxide or mxture of any
two or norefNthereof. It may be co oﬁ%?éalégra

bet ween 70 and abo

t enper at ur 5Q0C, provided
thagt the tgnperature toes pRd excthe boi | i ng foi nt 99.9
of the sol The tenperature maybe bet ween about

70 and 1OO,E406 and 150, 80 and 13@;or 90 and H Q0C

e._g.—about 70, 80 90 —100—3116—120,—130;—146—0or—150:

TTy $TITU,

"REti P8t hsS b k}&l/tq@aMcFe@taﬂpst \81lﬂi Pdchamotiusterseof 2-3 nm,
to obtain the s deS|red caonver sj on. reacti on.ti

1.fkynmnel dfenilinen ] Quowel of ddehyde it psof k pgen, gy mbgfpthanol, 25°C.
© t ah¥ 164 iBbactivity and

&5 Gioufeb it oty Sy bt s ke o0 g
sedotivity6, 9, 12, 15, 18, 21, 24, 27, 30, 33, 36, 39,

42, 45, 48, 51, 54, 57 or 60 hours As descri bed above

for the Suzuki reaction, this reaction nay al so be

accefrgg %dﬁ&l\%’tllh@@p@ﬁng‘@ﬂﬁpomﬂeetd the adiredponding aliohglsthias emerged
condi tions descrlbed earlier. The ggé{eld fr

m
ay 8 Roestil jteolcnAtgAnls HgIesisa faisnel, PR ﬁ) g%ou(fp 8P ractical,
%@gmg&ﬂ’ uéndlggf%o%ﬁﬁa%% 8nﬁﬁﬁd'l|y prabdsddor dis aduetibn.8Dhd efficiency and
to 90, 90 t 0, 95°to 100 or 90 t 95% (F
stabititst o@mqa-rvm caalysvswas geimipg] with (rgp:stileene giyideg a substrate
9 h | letion with
il e Tl A1 s, e, o o s
egellait gields m dar hlmcyésmeorqmsu the acedalzisthgelrld gem r@i@ﬁ@ﬁed bY simple
species, e.g. a S formate salt, are reacted in the
presence of the catalyst to forn1an al cohol . The
carbonyl conmpound nay be a ketone. It nay be an aryl
ketone. It may be an aryl al kyl ketone. The aryl group
may be a heteroaryl ‘group, a netallocenyl group or

N - o, — I



bet ween about 1 and about 30 m nutes, or about 1 to
20, 1 to 10, 1to 5 5 to 30, 10 to 30, 20 to 30, 5to
wQ@0sn199t o 15 m nut es, about 5, 10, 15, POI/S@H0ODN00079
30 m nutes. As descrlbed aboéf for the Suzuki
reaction, this reaction may so be accel erated by use
of m crowave irradiation, using the conditions
desoribed earljer ield.fr n1th|s eact
filsesiempmd bareysed %50%39585% it v ot h%e%%%deﬁ were then
Q@Sﬁé s%theah drobaidl c@xﬁdlﬁ&ﬂ;‘itanaogécﬁi Qﬁaldssof tiomobenzylic
S“@gae/% 51 Og 10%%or 90 1o 95% e. % 80
al®@hpls a@ere ebtamd cogsistegtdy. Triurther exgond gig scene i oS epiplytic system,
Pour oRR% fTéh?r £ bHISS Wiidh i%eused for the
VG 'é‘*%e%d" oa?tegﬁisggﬁleenl%gdrg "t B%lnso a f)er} ation :
syathedis rofi anti-indjepctteny tawlpropmmogemat egesplysisn of h%hlfal alpha-

m‘gﬁ)ggt?f?egg o?(lflq:e]tjgegtega?e(ﬁ ltlyl oorrl%lg %g?ljlgatehg r{glgt)élrcgﬁola%tth the retention of

coﬁﬁ@ﬁrhﬁbn fnadkatlkait yiehy (Tablql, Enant8)at a | evel of bet ween
about 0.1 and about 10nmol % rel ative to olefin. The

catal yst may be present at_a_ level o0 Pguﬁ,? 2l tO 5,
0.1 to 2, 0.Tablg6;Hygregenglygispf Epoxides W% o 10, 2

to—10,—5to 10,05 to 5, 0.5 to 2or L tob nol% .
tgy abouepcoude;/d(ol 2, 0. 3 mdnogemsolrco 6, Otime @)1)8 Yleld(@
T 1 13, Tof, 1. 7 1
21253 455 (7.8, 9 or I%The91
hydr ogen g ure may be o\ een about 30 and150p3|,
or betmeen Zoout 30 and 100, 30 and 50, 50 and 150,

100 and 150, 50cand 100 or OpSI e. about 94
@ 40, 5 64, 80, 90, 120 1 140 or
150p3|. II be under st 00 that the hydrogen may be

m xed Mﬁt an i nert gas, for exanple nitrogen, argon
hel i um Os case the pre sureﬁ descriled above 97

\M%| repr.' [ ydrogen. The
. sol vent may be
i ncapabl e of” bei ng hydrogenated under the reaction
copdi tions used. JFhe sol vent nmay Or exanpye 99

t hanol , et hano nol
a conbi gathon
sol vent ! THe%r eacti on may~be’ coraHict ed at room
tenperature, or at sone other cony eni ent tenperature,
e.qJ. between abgut 15 and about 300C or bet\wden about9%
15 and o ot dme and 250C, e.g.
about 1 00" 25 or 3COC 2action tinme nmay be
about 1 24 1to 12, 170 6, to 3, 6 to 12, 12 to

18, 18 te 4t 36, 6.1 2okp 36 or ,18 to 36
hdurs, 1, 2, 3 506 9, 12, 129157 51 9%
24, 27, 397 33. or 36 hoursT As descri bed above for

t he Suzuki . iQn, this re@qti y al so 6

actel er at ed of m crowdve di ati on, “using the8
conditio P [ fl elMds fromthis

reaction are typically high._They may be between about
90 and about 100% or about 90 to 95, 95 to 100, 98 to
1G@ or 99 to 10 e.g. about 9@ 3%1 92, 93,124, 95, 98
96, 97, 9 7 99.5, 99.6 8, 99.9 or 100%

The catal v y be reused subsequent reactions.
Reductive amnation : an am ne and a_ carbonyl conpound
arg react ed uStier a hydrog rein the 88
presence o @tHal yst t nerate a substituted
amne. T rbonyl conpound™may be an al dehyde or a

ket one. am ne starting material may be an aromatic

am ne or a heteroaromatic amne or it may be an
aliphatic (e.g. linear, branched and/or alicyclic)
amne. It nmay be an aniline. It may be a primry

am ne. The carbonyl conmpound may be an al kyl carbonyl
compound, e.g. a O to C20 straight chain, branched or
cycllc aldehyde The ratio of amne to carbonyl

o N | . 1. . o I A~ I Y. ] A~ N 1
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Hvdr ogenorysis : an epoxide or a diol (e.g. a 1,2- or

vicinal diol), and a formate salt, are reacted in the
w@e@semsoe7 of the catalyst to forman al cohol. HEESG2007/000079

formate salt may be an am ne %Srnate salt. The am ne

may be ammoni a (whereby the 3 ine salt is anmoni um

formate) or may be an alkyl, dialkyl or trialkyl

ammont um sal topSul t abl'e for mate| salts I ncl Ud(t? 04
td9 et hyl anonildmaind tri methyl atap@Him f or mat®. The
formate @ may be genera in situ or separately,
by reactitoprof formc acid ' [

h the am ne (or ammoni a)

ot ol v o I} +
—+h-a—nplar—ratio—of—abeut 1 1 Cat-atyst—ay be present

*Rahctidnl Ruaitions: lbahMPdﬂheanMGF andlyabwith PAGrmbélusters of 2-3 nm, 1

relative to c ound The,cat al yst o
mppok §& ppoxide é)r|dé&5 E @Em&oxpgng)rmilte é bn?%chpfgacgtate 25°C.
b Oc 1 tﬁrﬁzs 5@‘1th5utt an2 Qogar irb réaetitity raaldYselectivit
I%l&té’dgf?ldsl Iie@;fl&i 25 2sSfithbut & 329 [ i'i'vy2 4% y.
R@tbmm&ofg@aﬁmuoao 35 40, 45 or 50 mol % The

reacti on may be conducted at room tenperature, or at

some ot her conveni ent tenperature, e.g. between about

15 aind tbebcuate 300 @ansfer Hotdwezenatidro uhyddgenations hydmegnelysis and

reé&@ze %ﬂfl’ﬁl@g th rt%t%l??(g Feﬁﬁ% 5(9 %%Eﬁr OQeC}%ge%t}Ié%slc}%ter&%ed%% Pductively
cdi!imédt;ﬁamt e spefiesthetdy (ICPAMS)hobe <10:5% o’éthg toiab Bdtloaded in the
ca%alistt ﬁl tj_le %gseiof Iggcni(daréloﬁ_‘t E fguémg regcufnsrtﬁi 8otilapq?rxe@ched after 5

re€ \5«195n< BBY a DGt GANAMUE L E T’CP-‘MS SkibfifeCl 1eilustidt@Ehat ¢he supernatant of
achi eve desi red conversion. Typical reaction ti

thamtmenm ratssion systame capsining A g MCH RS ERE F{mefh Negligible

le?c&mi%o cb&? &%gf{ftei%m}td%é%ovél éa%lg'% goﬂigtb@ egsﬂg]m&lgtea an@ recycled

or 1Bd/UpeadbiCiowvas, foand. mbputwdg eQen Faster, répction rates 1fg)r couphng
15, 18, 21 4
RS chdrprer BBkTARRE G ol S PRgeRe, TGS Sgnversions
whR 2668 ah&d Ry Us@pehcy aﬁfdowe fehdtioai mneo nEorusxaugple, 99%
the conditions described, earlier. l@% yield f fgm éﬂrg S d
COIEKRSIAN0 VA s algainif AR ylchlfgﬁ”l 1B nthengyz gnohggeRLeEEene an

about ,
adbhBve84n BomiBGor B, tra&:ferslgydrggsnaggn of ;acetgghergne Lg\ger microwave
8, ar 10 h e I 1
(355 du Fait Dol EPRFED 7R Tigkt bRUHE be B HE S 3 uhdér nomma
reb&i@Ndonaitioas amalfmtempahma of any asymmetric centres
in the starting mag)érlal The retentio

f 1 p ot
conf Ingmngl(qswﬁ, Jpsiye 1@@9%%@36993 esﬁlsﬁy] greé’B{?ﬂthile’c%h yields on

urh- n%ﬁ'i’ﬂéd kO The @9ret Pordid 89 the AQetidib of PO c)Q%and were
To 100 or 90 to 5% % about 80. 81. 82, 83,

stgls]izgbby B urdigagds org‘@le ¢F sgrfacey ffhe glpralzgge pgrgs ogMCF facilitated
t L&%&b trated

T

e}tdaﬂemr@aemy forrtvemefer dmdtrmyndjmnu hyedtogglaaon anéqugt coupling reactions,

t hout | oss, of catal tlc t
and ysiesaprds ogeuancaly eypige (pie Ry R it upgoriod pe-Encat
Thdficilk B?nthwmﬂf novel designyfop @ﬁm&ﬂt&d&n&l&l&m&yﬁt desseibed herein might
the catalyst is _|less than abput 5% or |ess t lglg.ﬁy{’oramde
bawidsly appLed to derivomBtal BATPSREESPBRTA 88 ogfeh
ﬂa‘éf[)f &Eﬁﬁ?féé Felbtidds Eh&ﬁlc‘ép%'tﬁe'séﬁ" We dldWsrrbhigy exarmmng other Pd-

subst ance may reused as_a cataly nI
caetalbsehmecuonsemdt moblllzlnmh%émt@lﬁs(é@ Bht R@eﬂu,ﬂf é‘ﬁlé phon MCF
tinmes reu ed nore than 20 tines. It may be
&gg%s?aéarlyt x@’r?gf:%u P&t ween about 1 and 10, 1 and 5, 5
and 20, 10 and 20 or 5 and 10 tinmes (e.g. 1, 2, 3, 4,
5 6, 7, 8, 9, 10, 11, 12, 13, 1,4 15, 16, 17, 18, 19
or 20 tinmes). Thus the particul ate substance used as a
catalyst in a particular reaction my be been recycl ed
from a pr eV| ous react| on. The partl cuI ate subst ance

a T 1 o o o 1. i

: pr%gglb%g@l@ a (%O%f’abfér J3al ggy sts% %?eld%f e &Qre Sl%dm:g alcohol was
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particul ate substance of the present invention,
silanol groups on the surface may be at | east
w@2008i1gd0by capped, e.g. with TMS groups at a tPeE®ESG2007/000079
sel ected frombefore, durin nd after coupling the
pal | adi um species to the sug‘?) MCF- supported Pd
nanocl usters have successfully cat al yzed C-C coupling
reactions (Suzuki, Sonogashira and Heck coupling
Expeziné¢ngakectinn hydrogenat| ons (transfer hydrogenation,
hydr og %ﬂ@rﬁiﬁglg v@reg P8 oM A3dridH, BAd GRdestbedived without further
hydrogen, rogehol ysi s, and reduct i ve_ami nati on g, Bruker 400
pLMﬂfli:hltl(HX c#l mPCamxclear myagneleg ssengoey(NMR) spectroscopy (Bruker
bl l r i(Pi@kb FTS7000
[i‘% #ﬁgyﬁ'g qﬁgﬁéﬁﬁgﬁaﬁ @ﬁﬁ gpef%frggag%nd ions
FTIR g;fee&emem \eqmpped Thity MBIEC i3 Wk phetoadopstin defeeiale XRD (Philips

cas wg} algtl‘il%’lr ?ys{qr@e iiizga%%@lp%oﬁ ;ag% :%}:agﬁi %Micromeritics

AgAtP' ﬂ)20M3Fys%iﬁP Cbltlérﬂ@htzﬂdar[wym (Bsdtar Afw]/gmml MicHAOnEEEN analyzer),
acti ve conp ar ed 0O CO aval | apl e

s OO IOR TRERESAr| QLD kB PR SAPrHiSHOL YT Jicroscopy
(S@F)ﬁ{)ag-‘w%@o higg *k\f)u kéARm 1@@@&@1@&&&9& ST mm@L JSM-

ort and the stabilizatjon urea %{ Iyst
6700Fp anédCPrMSr(dﬁlarP&RﬁlérPerk B SCIRX .qu% a)egfaﬁa forycatalys
and | cEQe A%eGEgARilent 6890N
B A P U
S)ﬁﬁﬁéﬁid@ﬂo&amli-}l’supported Pd nanocl uster catal ysts that

TR 7 IR0 0

re & iMeldtied Thi024 lﬂXtellﬂK)OC Sarﬁlodiﬁ)lledietb rdidmtemﬁatsupprdﬁt agon. Dry
speci es coul d be appl.i go oL a

tohaam G e sl 08 it i RBRrBliyipropyt urea
(2 Or%}’rl(?l &algg \L&rln{rﬁﬁﬁ&ﬂl TR HExtiR W4 dtizredalndsit &igén for 10
Wi

I1ed towards deriving novel

mmemﬂ thoori me(deat@oc’@ ior aza)h étuwpw@(é@ﬂ Hetogm [emngrapuies filtered, and
t he synt hesis f

0 G e, S R AR Somove o

mﬁéafc@erd ﬁ}b@iﬁs@CThé/tetthlng aimtal Wasysus;wdded mbatlnanpy anthegted at 60°C

could be easily re or r
overmgly Blfered, wishe ﬁlﬁﬂf}éé ‘? é%l‘c’:‘[“F’B AL S %Rq aﬁg%‘%:l gf 1.80 mmol
n green (i.e. environnmentally benlgn)
Oﬁﬂ%nt seﬂﬁgr?%gfepf})r Descri ption of the Drawi ngs A
S;mthémo&ﬂ/&mM@Ent of the present invention will now
scryped etoflthY , (204 fn d solution of
refe lér?i‘cM%? (]t %Z acco‘r%%)eﬂ&&a)ﬁ{ilrm‘!y b S v&n D: an q

anyl ng draw n erein: ure
alla&hml\ﬁcematel i(h¢0 @mOetS mmdd plepseding ondhe sfquirgment m »Cly (2 ml)
cti,on of ported aII

w%peg qdbg@pwget plpgglélﬁt F%\;lg%ie#gar% I@;hllrl’n;lt g& L@ématant became

coTcﬁl\ésé Lhdd N%goiﬁ(m R).gt was ten cobledas mmm)empemtmgr filiéreds washed and
rea

e, 00K 53 e p 8 tove
@s L) NRGLUSE 655 Mol Pd. lGéHm%: ip@k! afans of 16 MCR; IddMesponding to 5 wt%

nhi g tFansm Ssion el ectron m croscope) n crograph
PAIUrdaeMFeandMOFViih P/ Urda-M@Bcl usters of 2-3 nm Figure

GrnainbErosprefor SHAIRLCSRRRRE RERIAH £ RCTES) |

ads opptoven-ddes @erapﬁom il mmrgedfwnﬁdmwi éahdedi mad), pgyl boronic

B o S8l e B 05, Y E s it 5 b e

| rsndef s2pch. NMhe Hegultiag 7reabiims mintRDvpatstised at room
w%{?ﬁg@ SlLJJr%t(ielg %1&% V\/I%h Pd %anocl g

rs of 2-3 nm (.a .
tetmperatuse o119 pyinamdethen deptgd at ﬁgﬁ? e #S?reﬁﬁﬂ‘(‘}é'ei%? [gtion was
of acetophenone at roomtenperature; Figure 8 is a
graph illustrating Suzuki coupling of iodobenzene and
phenyl boronic acid (first run) over () 10% Pd/C, and
Pd/ Urea-MCF with (A) 2-3 nmand () 4-6 nmPd
nanocl usters; Fl gure 9 shovvs a TEM m crograph of

. s o
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al t hough these di nensions may be varied consi derably.

Step (a) of the process conprises converting the
wore@epmoous siliceous foamto a functional i sedPGUREBOT/P00079

havi ng partial structure 50,_jin which the surface of

pores 30 have been functiona?$sed by a group

conprising a |inking group 60 and a binding group 70,

e.g. a urea group. B|nd|n roup 70 |s capable o
mqmttppetdehy HeCwifter semplation e %e HF?F&HOHQ gﬂi{eumas cooled to room

te er}gt%k'éj %518 rv§as ﬁltterc\% H{ @%1 YRRgLSd @ﬁgs fliak), WRBEEAsthiwater (5 % 5

roup i1 s shown, the surface
mlwahdl eﬂhamﬂ (ﬁmﬁ/nﬁ),l aﬂnd gm@lmgieamcamme Jhe salyst wag Wéyded 5 times.

y al so be present on
G‘E‘Wéglgqﬁ\’s“&e@'ér sﬁf%&fg ?’Hg-%e?ré (lqigl es. The attachment
of  tAye8eerfdfed eaCtith bml ackichwgdd it et halidy (i mmod), olefin (1.25
solutjon_of_ a suitafle func i Si rea
mipRDc Fiehhaming @Grampzert %‘ﬁ?}@ g‘t)f) ua}e’;*ﬁ%@e@né.er argon. The

redulltifBrAYEH Invttur Waklstidel aRkdcit E&ﬁbdr@tut&lﬁr 10 mkiingnd then heated at
group. In step (b) of Figure 1, the f

él 0 %l sed . . £ th
10003 for & dpsiradcipviont ke resotoTLWga FIAPEATS: hEamptytion of the
reé)ctloh e é‘[per i 8&%9 (ydlefl W %‘iﬂ %ﬂ%fattﬂ@l arivaFiltered through a sintered

anot ['exati’on or binding thereof to
glﬁds dufinehcwashed Wigethlwnp pii; rtS 50), and doied anderovagawpe e catalyst was
this functionalised support 50 is exposed to a
re d#%ﬁ%@ﬁ‘%f a palladiumsalt, e.g. Pd(OAc) 2, and
GoRFhEPrdvedase fo? Tradsfee Hydeogiahakibh oﬁ(ew(@) to form

paI | adi um nanocl usters 9 hes hey o)
t B PYEINgriSt JERstins g@?agfa% othrx{ﬁea ngt éf HEPAO%X formic
ac&v %@'ﬂé&ﬁ ne Aniae @9 PRbi aﬂmmlmamaws@samyp cahlyat:(rlédnol% of

to t of the pores and w ndows t hereof "
5% RV sMEIS ond ihshrseisin g5 ‘d’éte§ & malz Sn4STREGY e fepijing reaction

m%@g Cvg%sl é@@felﬁ tABbin at%g%@?awﬁ lah@% Btrégﬁe'sé bf @RUfeaction was

O am he use of urea
mbhigaed by (G€e ABeheomplefion @fhhmeamon, rthre lmnikture twag ilisredothrough a

Ao et ST 4R35 TGy Bk o T

ca&d}%&@@ag%@@;egdlmﬁ@s structure with ultral arge
i ke ores]&ﬁ; 42 nm th wer e connected by
GenerabRrocsfluge for Hydrogengiion B%i | -i n-wat er

m cr %ﬁg@dh@ FB@ %axgg% HoF Wb RRarRed vGth SlUfih A€ MrdsIBRaelyst (1 mol%)

500- i gh surface concentration of d
arsi hethabol/ctiEne] (Fr ) updeuprgone e Teplting rAsHOR FIBIUEhWas pressurize

Wﬁg é@t ﬁ#{; Ca%é%?%gher I C‘gﬁ_&f r@é(}f)&ﬂatéﬁlb@aﬁﬁe B 6 h. The progress
of(tﬁé‘@@cﬁ&l (v dh omitdcENbY G@)@&r(@ﬁlﬂﬂ@tlm offths 5exction, the maigture was

il oveh ¢ R erebioes gl SR e s St dricd under
v&hﬁﬁemh@bat%w& @ed B0 fmBs.Mol /g Pd( OAc) 2 (1. 5

dirssol ved in ethylacetate and |na ﬁed to
General Pprcedure gor. quwtrme Aminatign of ldehydes upder,Hyfrogen

t enﬂp‘rﬁgaé%"tedrﬁﬁ%lr re%g a\%’s Eﬂﬁgech &bt diRhy &0 Qp()f@fnoiﬂ primary

rovvn adi um acetate sol ution
amhe (189duaatbl), @aalsestréh treoll Yo alhﬂ aodthanol £h anh\asdercyyesn. tBlaF resulting

Onto t he MCF support. v h |

BB IR "VRSobEr P Pt 70t RERREED: Ry sirod at room
tehl" RrAGEHbES 8. Tﬂﬂ?higkésg af tlﬁrremftloﬁdwamnmiﬁredl'hye GC. After completion
Pd/ Ur ea- MCF. wa

It d .and
oﬁ]g),qaor@pq!gne the @@E‘@%q fv@éefg I a_g(e)“%zinﬁ gre g glasp eﬁmné:i washed with
m@{ﬁh&'d@% 5 i’rﬁ) d LARS S adiurd -The Uyt Stak eechrledd0dimes.

S erse un| orm on the support. The size of
Geheral i’m«:ﬂd!m: &BHEdmgﬂnalySl@ OS@PGBH{%F and@iolsy changi ng
the Pd(QAc)2 concentration during the synthesis. For
exanpl e, when the anount of Pd(OAc)2 was reduced by
hal f, simlar procedure would result in the formation
of 2-3 nmparticles (Figure 2a). Scanning transm ssion
electron n1croscopy (STEN@ (Flgure 3) and Sl and Pd

o o o g, o o —— A




Volilnle ratio of ethanol/water m xture used = 1:1.
Pd/ Urea- MCF cat al yst al so provi ded excel | ent yields

wo ooostiis®9Heck coupling of iodoarenes (Table 2)PCT/8Gua%000079
recycl ed wit hout any signifkggnt loss in activity and
selectivity. Table 2. Heck pling of Aryl Halides
and Al kenes entry aryl al kene product tine (h) yield

hal i de (% baReacti on conditions: nol. % Pd/.\Ur ea-
cat sy stvepidried Peragtionn cidls ep sd’@fg‘é- ¥ ePgXif 9t ?f%’f (1 mmol),
hni | : behibs) #nd"emklaeétate (5 ml) under argon.
an?gigﬁel}]%;{oggn%ﬁeé xéﬁlr?mg%ta?gﬁ 6l:}ene, 01)OOC, a%lgon at(rmsrgh%r e

ThesosultimgirepreordmixtRecyad widred af romss tepRIieEe 10524 Iy and the progress

tivity and selectd Vi by < Viel ;
ot i et A mBRLINL PG ARG SolsBRiioN o A relidh, th mixture was
fillegé D nesughyv e sinkebdhas Kithel, Fygshedmith, ethylaegiater(5 x 5 ml), and dried
hydr ogenatj on of ket ones carried out using 10 nol %
unger yagEUREo ?W@ét-‘mie%%?m%d 5 equiv of formc
acid/triethylam ne mxture as the hydrogen source in
et hyl acetate at roomtenperature. The heterogeneous
catal yst was easily recovered and reused several tines
wi thout any loss in reactivity and selectivity (Table
3). After 10 runs of transfer hydrogenation of
acet ophenone (Table 3, Entry 1), the Pd nanocl usters
remai ned highly dispersed on Urea-MCF (Figure 9), and
the catal yst denonstrated negligible loss in activity.
The X-ray diffraction (XRD) pattern of Pd/ Urea- MCF
consi sted of Pd(O peaks. Peak broadening anal ysis by
Scherrer's nmethod indicated the average pal |l adi um
crystallite size grew slightly from2-3 nm (Figure
7(a)) to 4-5 nmafter 10 runs (Figure 7(b)). Figure
10(b) shows the filtrate of the reaction systemto be
clear; I1CP-Ms confirnmed that only a total of 1.25% of
the Pd | oaded in 5% Pd/ Urea- MCF was | eached after 10
runs. In contrast, the filtrate of the reaction system
containing 10% Pd/ C was brown in color Figure 10(a),
due to al nost 90% | eaching of the Pd | oadedafter just
1 run. Interestingly, when the transfer hydrogenation
of various ketones was perforned in water at 600C with
ammoni um formate as the hydrogen source instead of
formc acid/triethylam ne m xture, the reaction was
conpleted nore quickly (i.e. in 2 h instead of 24 h),
giving an excellent yield of the correspondi ng
al cohol. Table 3. Transfer Hydrogenation of Ketones
entry ketone product tine (h) yield (% baReacti on
conditions: 10 nol % of 5% Pd/ Urea- MCF catal yst with Pd
nanoclusters of 2-3 nm 1 mol of ketone, 5 nmol of
formc acid : triethylamne ( 1 : 1), 5 m of
et hyl acetate, 25C. isolated yield. cRecycled 10 tines
wi thout any loss in activity and sel ectivity. Under
m crowave conditions. eUsed ammoni unformate as
hydr ogen source and water as solvent at 60Q0C
Pd/ Urea- MCF was al so exani ned for the hydrogenation of
activated olefins (Table 4) such as dinethylitaconate
(Table 4, entry 1) under |ow pressure (3 arm. The
hydr ogenat ed product, 1-nethyl-di nmethyl succi nate, was
obtained in 99.9%yield, and the catal yst was
successfully recycled and reused without any loss in
activity for 10 runs. Hydrogenation al so proceeded
with excellent yield and catal yst recyclability for a
variety of olefins (Table 4). Table 4. Hydrogenation
of Aefins entry olefin product tine (h) yield
(9% aReaction conditions: 1 nol % Pd/ Ur ea- MCF cat al yst
with Pd nanoclusters of 2-3 nmm, 1 mmol of olefin, 40
psi or 100 psi of hydrogen (for entries 1-6 and 7-8,
respectively), 5 m of nethanol/ethanol, 25C. isolated
yield. cRecycled 10 tines wi thout any |oss in product

I T 1 AT " T 1 L, -~ 117 P
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we turned our attention to the hydrogenol ysis of

chiral epoxides, which is used for the synthesis of
w@eiosA18091T amat ory aryl propi oni ¢ aci ds. Hydr ogePol/y62097/000079

of chiral al phanethyl styr enﬁgoxi de generated the

corresponding termnal alcohtl with the retention of

configuration in excellent yield (Table 6, Entry 8).

Tabl e 6. Hydrogenol ysis of Epoxi des and Diolsa entry
Claiwoxi de/ di ol hydrogen source tinme (h) yield

(96 baRAAGH; AN E WG AR S Biff0h PRElibleaRrdsppbalosspled to a

wi th P8 hWanociusters of 2-3 nm mmol of epoxi de or
palladiim speciesol of ammoni um formate, 5 nl of

et hyl aget at e, C...bl sol ' . 3 ies comprises

Ci Aos it Aodieo i opdels & Glny} Sfin BRSNS didcies comp
paliiRBt@Rkhepurtdlesconf i guration. In the case of transfer

hydr ogenat i on, . hydrogenat jan, hydr pge ' :

ot 106 PARCHA SHHORCO} S | RG clan e tefh B8 ogpus support i
a th&SVHi@&Ssul determ ned by inductively coupled plasm

mass spectronetry (1 CP-M5) to be < 1.5% of .the,t.otal

bl 4 a0 pricEkES wpangaet i T RESERSD SO ditea

Suzuki ' L RaSof LObalklahds l1eac hegh@tinethe porous

5 r%écyg?lg?%m%ds?l%éé gg/?%é&ge(ty e%l{r%l?(r)led b)(/;al CP-MS. Figure 11
suppdrustmesbporbbat t he supernatant of the heterogeneous

reacti syste cont aj ni r .
cl g;r _ C}nl@ dﬁp&u@a&% S\S)besg%rr?f: noggaﬁdrﬁxg c\iﬁé&islgfgfgsslé\’?@ g\él’?d'vgnngda structure in
wihith feliBéBl lagRtpakessire contledicl dyeelsiively snall atiadbvend

recycl ed. Pd/ U ea- was,.found.to id

ST oS Sbags o UPERut R B R s e
A 2GERALE B8Sveth B0k 2ad dbeit 10aMOWAY ehe Ftathlelyesmall windows

conversions were achi eved under |ow frequency and

hagt o miean disenateroibeecenpdpuiek andateut dYYB-conver si on was
at tai ned i L Nt e | Walim89 @f 7 wherein the porous
i 0 Obeﬁign%@%é%%gh%orgﬁ%ygg? g?(Tallbl e 1. Entry 1) *
suBpot isi résdparous kiticenmsrfespondi ng al cohol was achi eved in
15 min for the transfer hydrogenati-qn . 0 &
unch]r rﬁ'tf@r‘?ﬂﬁg%atf'lsé‘gftén%‘f Xéﬁ? yng)o%f%&fgoﬁ?(?tass??@g% © I')or(.)us
suibb&lé fi‘st wowish ?ﬁt&bpaaitaaadn ispe:cZéls by Jurrfdmplinnf graip cmm:lf?m a linking
condi tions at room¢tenperature. Jn conclusjon, .active .
erpep PRehBBRGSE e, SHF PIHLE P PeigE SRR B Qe Pafifdjiin Specics.
yi ejfs i L fol MaE claiey wiedréinf @e reidding gdoep does not
redﬂlﬁgti%% W@ﬁ%&{bg %nd v?/eare stabilized by the urea
contaj@adsbolgrouthe MCF surface. The ultral arge pores of
MCF, facjlitated reactionsci lovd -NgL: hu Rsthe Mikh is
Th e1 1r es etﬁaﬁéc“%ef oF es%é_r’%f:%fg a¥I§I9y(gt dglrriod(n‘)s(l%l ?ﬂgt ed ne rotp
a €66 8Fdupir adkibineatgyodpor transfer hydrogenati on,

hydr ogenation and G- C coupling reaction . .
e oRe Rk EPLATey By PAB L, BURET QPLLTeIE the palladium
spRBiky %&gﬁ%ﬁ?&ll‘a@ﬁnf’ dafsttddters Bhe shifichdnecRiglethhavesa anein diameter
novel design for supported netal catalyst described
bateeen abont bard #ovhil @@y applied to derive netallic
nanpgl upher.s:. ohé 88cIMaT T & 12 hwiide a mean particle
var%t ﬁ?ﬁaﬁéﬂ%t@.{‘%ﬁ%ﬁ&% ?flélaﬁ g%%rlfrsl cal syntlhgses. P
si¥ofieewennrabont 1 sndeatzovit 10O gnieohsr Pdcat al yzed

reacfions, and i ilJizin ( . :
Cuath Bl Tisetepst OFaf) 85k ofS s, & 9 Heving’H palladium
loadink iﬁ%étgvéfeﬁ a&szl e(rjli R k rﬁinogﬁataﬂgm per gra:rh@fisumcs’:-wer e
pur chase rom ri.ch, an sed .as received w ;
f ur Eher Apuegess forapaking PR A R REF S 8?“%%%% 1%‘%“13‘6 porous
QIEOMId prcEds@ongPiginl
S@ gfg?regnﬁrgctler ) ulggg?l?gfrs-t ransfgr m i nf rrrgn?edﬁ?é_“ R)
spectroscopy (Digilab FTS7000 5 FTIR spectroneter
equi pped with MIEC 300 photoacoustic detector), XRD
(Philips XPert PRO X-ray diffraction systen), N2
adsor ption-desorption analysis (Mcromeritics ASAP
2020M system), elenental analysis (Exeter Analytical
CE440 CFI N anal yzer), transm ssion el ectron m croscopy

—— A
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General Procedure for Suzuki Coupling Reaction An
oven-dried reaction vial was charged with aryl halide
W@ 2008tt80%7 aryl boronic acid (1.25 mmol ), sodi Ber/SG2007/000079
carbonate (1.5 mmol ), catal yft ( 1 mol%, ethanol (4.5
m) and water (0.5 m) under 8argon. The resul ting
reaction mxture was stirred at roomtenperature for
10 min, and then heated at 800C for a desi red‘? ri%f.d. al
— Téwposiag etfimetionakisedrmartigudate PYToUS SUPROFE IR, Plghpyfadium salt,
the, react | ] oups capable of
L O R bpeRed et B Ot SRR R ke Filing eroups oo

was filte rough a sintered gl ass
f bindiek theyedladthnvspebiespandr (5 x 5 nl) and ethanol (5 5

m), d dri d . 2l .
- et R VOB Mg 5056, A BNRL it
AsupRiaaee. dried reaction vial was charged with aryl
ey - 0o ot gt SR S {5 porns
sufp&PR a ﬂﬁ@ti&%ﬁkﬁ'ngifr@&eh?ﬁﬁfohﬁﬁh@ﬁmtﬁé@lmpﬁtibﬁllatboboabus support,

oom tenperature for 10 mn, and then Ql_;ﬁt ed agH}OOC bl
saiddunctiogekising teagenticompriving the Hding Lrows anthd FRACARSRFoUP capabie

. A Ter ' eaction, the m xture was
Of%%ﬁhélgﬁgh%g%pnkﬁé{ﬁ‘gﬁéfﬁsﬁEﬁorgind was filtered through a
si nt7er athe prasss ¢fimaiad 15 wadhisd1quvhereinthe bindiggereup 15,3 yrea group
angd. dri ed under vacuum The catalyst was recycled 5
or gitHeLcagEWr al  Procedure for Transfer Hydrogenation of
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contain a thiol group. 11. The particul ate substance
of claim9 or claim 10 wherein the binding group is a

WQe@8/1(g0oup or a thiourea group. 12. The part i BCI/8G®07/000079
substance of any one of cl ai 1to 11 wherein the
pal | adi um speci es conpri ses gglladiun1nanoclusters and
sai d nanocl usters have a nean di aneter between about 1
and about 1 Onm 13. The particul ate substance of an
on@7of Theainathod af any2oneadf elgims ARd4A Hnmberain thy ‘z‘aéglg%/t has been
be n a . . about 100 m crons. 14. The

rmﬁﬁ#%ﬁ%ﬁ ggggéﬂ%ggggﬁg'of any one of claims 1 to 13 | )
hav8ng Thepabteasiofiay oncbfiglaizhs b2 tevd@nsadoethayl beinggpgiospecific,
2nnDI.PaII di um per gram of support. 15. A process for

S“Wﬁﬁ?ﬂﬂ‘%°b§b¢ﬁculate subst ance conprising a
panbi cufgtst ats sitemte aaopdiag té anyponxadl daiimsnh to 14 or 19 as
speci es, said process conprisipg:- exposing.a._.

a cplpiest Irronfedingfaar bR %Pﬁﬂ% f?ﬁ@%b?rt a yeglition.
solution of a palladiumsalt, said functionalised
particul ate porous support conprising binding groups
capabl e of binding the palladi um species; and -
converting the palladiumsalt to the palladi um species
so as to generate the particul ate substance. 16. The
process of claim 15 additionally conprising reacting a
particul ate porous support to a functionalising
reagent to formthe functionalised particul ate porous
support, said functionalising reagent conprising the
bi ndi ng group and an attachi ng group capabl e of
attaching to the particul ate porous support. 17. The
process of claim 15 or claim 16 wherein the binding
group is a urea group or a thiourea group. 18. The
process of any one of clainms 15 to 17 wherein the
functionalised particul ate porous support conprises
mesoporous siliceous foam 19. A particul ate substance
made by the process of any one of clains 15 to 18. 20.
A net hod for conducting a Suzuki coupling reaction
conpri sing exposing an aryl halide and an aryl boronic
acid to a particul ate substance according to any one
of clainms 1 to 14 or 19. 21. A method for conducting a
Heck coupling reaction conprising exposing an aryl
halide or an aryl trifiate and an olefin to a
particul ate substance according to any one of clainms 1
to 14 or 19. 22. A nethod for hydrogenating a carbonyl
conpound conpri sing exposi ng the carbonyl conpound to
a particul ate substance according to any one of clains
1to 14 or 19 in the presence of a hydrogen donor
species. 23. A nethod for hydrogenating an olefin
conprising exposing the olefin to a particul ate
substance according to any one of clains 1 to 14 or 19
in the presence of hydrogen gas. 24. A nethod for
reductive am nation of a carbonyl conpound conpri sing
exposi ng the carbonyl conpound to a particul ate
substance according to any one of clainms 1 to 14 or 19
in the presence of a primary am ne and hydrogen gas.
25. A nethod for hydrogenol ysis of an epoxide or a
di ol conprising exposing the epoxide or diol to a
particul ate substance according to any one of clains 1
to 14 or 19 in the presence of a formate salt. 26. The
met hod of any one of clains 20 to 25 conpri sing
exposing the reaction mxture to m crowave radi ation
during said exposing.27. The nmethod of any one of
claims 19 to 26 wherein the catal yst has been recycl ed
froma previous reaction. 28. The process of any one
of clains 19 to 27, said nethod being regiospecific,
stereospecific or both. 29. Use of a particulate
substance according to any one of clainms 1 to 14 or 19
as a catalyst for conducting a carbon-carbon coupling
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