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The present invention relates to the dosing of solid supports in the field of organic
chemical synthesis. In particular the invention deals with such dosing forms for use in parallel
synthesis or mix and splif synthesis in the orgaﬁic chemical field e.g. combinatorial chemistry

10  and medicinal chemistry.

BACKGROUND FOR THE INVENTION

L

Parallel synthesis and split and mix synthesis have become important tools in the
15  search for new compounds in e.g. the pharmaceutical industry. Using these concepts, large
numbers of compounds are synthesised..:Paral.lel synthesis is a particular form for organisation
of chemical syntheses where a large number of chemical syntheses simultaneously are per-
formed separately in order to obtain a Jarge number of new single compounds, typically for
research purposes. For example parallel synthesis can be used to generate a large number,
20  often hundreds or more, of analogues of a particular molecule in order to determine which
analogues have the most desirable activities in a specific assay. Split and mix synthesis is
7 another form for organisation of organic synthesis where a large number of compounds are
) synthesised as mixtures of compounds. '
Combinatorial chemistry is a form of parallel synthesis and split and mix synthesis
25  where the order and the featuies of the individual steps are selected using a particular
combinatorial approach.

In order to carry out parallel syntheses, a large number of additions and separations of
substances are necessary. In the syntheses relevant in _connectioﬁ with the present invention,
functionalized polymers in the shape of beads, i.e. particles or small bodies, serve as solid

30  supports on which desired products are built up. The polymers may alternatively serve to bind .
non-desired materials in the synthesis medium, i.e. to perform a so-called scavenger action, or
to bind synthesis products, i.e. to perform a so-called resin capture acti;)n, or to bind catalysts
or reagents. After the polymers have served as solid supports they have to be separatéd from
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mcluding weighings and distributions have to be performed and, consequently, errors and

mistakes are introduced into the synthesis. )

Additionally, the support substances may be hygroscopic and oXygen sensitive and
thus require special measures which are time consuming and may confer additionally
15  inaccuracy e.g. due to partially reduced functionality of the polymer.
Further, contact with the polymer substances especially during weighing may involve a
health risk to the staff performing the syntheses.
Thus there is a need for simple dosing means as alternative to the weighing out and
distribution of polymers hitherfo used in parallel synthesis and split and mix synthesis in order
20  toreduce the time consumption and increase the through-put of the synthesis, decrease the
health risk to the persomnel, and protect the fimctionality of the polymer against the deterio-
raiing effect of oxygen and moisture. ‘
Pre-weighed resin capsules for parallel synthesis have been marketed by Argonaut
- Technologies Inc. (San Carlos, Ca, US) where the pre-weighed resin is contained in a capsule
25  which is readily soluble in a wide range of organic solvents. WO 99/04895 discloses dosing
forms for solid support polymers comprising capsules as well as pouches and coated tablets
‘wherein the core of said coated tablets contains a 1:1 mixture of the polymer support and
polyethylene glycol. However, the dissolved capsule, poﬁch or tablet excipients thus add
material to the liquid phase which often is not desirable, and said added material may need to
30  beremoved throngh a washing step. ]
Atrash et al. (Atrash, B. et al. Angew. Chern. Int. Bd. 2001, 40, No. 5) discloses tablets
where the polymer beads are entrapped in an inert polymer matrix which dow not disintegrate
‘when suspended in organic solvents.
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SUMMARY OF THE INVENTION

Disclosed herein is a dosing form for a polymer support for organic chemicél synthesis.
This dosing form comprises a fixed weight amount of beads of a polymer containing functional
groups, characterized in being compressed tablets of essentially equal weight-and composition
wherein the polymer support is essentially intact and is released as such when the tablets are
disintegrated in said solvent.

In one aspect of the present invention, there is provided a dosing form for a polymer
support for organic chemical synthesis in a solvent medium comprising compressed tablets of
essentially equal weight and composition each comprising essentially the same weight amount of
beads of a polymer containing functional groups which polymer is insoluble in the solvent for the
intended synthesis and said tablets being capable of disintegrating in said solvent thereby
releasing the polymer beads essentially intact, characterised in that said tablets comprise less than
20 percent by weight of polyethylene glycol.

One embodiment may relate to dosing forms for use in organic chemical synthesis where
many separated syntheses are performed such as in parallel synthesis, mix and split synthesis and

combinatorial chemistry.
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capable of disintegrating in said relevant solvents when compressed into a tablet and able to

reshape as beads after the disintegration of the tablet.

Preferred polymers in the dosing forms may be functionalized
polystyrene based resins such as polystyrene cross hnked with divinyl benzene (DVB),
including polyethylene glycol grafied resins such as the Tentagel® and Argogel® resins, linear
polystyrene, polystyrene resins cross linked with polyethylene glycol including the PORPS
(Renil and Meldal, Tetrahedron Letters 37 6185-88, 1996), and POEPS-3 resins (Buchardt
and .Meldal Tetrahedron Letters 39 8695-8698 1998), polystyrene resins cross ]mkcd with
polyoxybutylene such as the pply(styrena—tetrahydr_qfuran)‘ resing (J anda,Gel®) (Toy, PM,;
Janda U.D. Tét:ahadron. Lett. 1999, 40, 6329—32), polyoxyethylene polyoxy propylene
(POEPOP) resins (Renil and Meldal, suprz).

- In a further preferred embodiment, the polymers may be co-polymerised together with

wLi

addmves to achieve special properties of the beads such as magnetic properties by addmon of
magnetites or magnetites captured in highly cross linked polystyrene particles (Scholeild, 1., ’ .
Perez, .M. Tetrahedron Lett. 1999, 40:3531-3534 and Prof. Mark Bradley, Dep. of Chemistry,
University of Southampton, Presentation at the Conference "High-throughput Synthesis",

" February 9-11, 2000). |
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‘remove undesired compounds from the solution or it can bind catalysts and reagents. A

fimctional group can serve as a reagent or cafalyst in a solution phase reaction. The functional
groups on a polymer may all be the same groups or they may consist of two or more species.
Polymers containing fimctional groups including resin bound reagents, reactive groups
and catalysis are presently available on the market. These polymers may be used in this
invention and include: the TentaGel® resins (Rapp polymere GmbH, Titbingen, Germany),
ArgoGel® resins (Sigma-Aldrich), Merrifield-resin and Novasyn® resins (Calbiochem-
Novabiochem AG Schwizerland), in particular: TentaGel S AC, TentaGel S Tri, TentaGel S
PHB, TentaGel S HMB, TentaGel S AM, TentaGel S RAM, ArgoGel™AS-SO,NH,,
ArgoGel™-Cl, ArgoGel™-MB-CHO, ArgoGel™-MB-OH, ArgoGel™-NH,, ArgoGel™-OH,
ArgoGel™Rink, ArgoGel™-Wang, ArgoGel™Wang-Cl, aminomethylated poly(styrene-co-
divinylbenzene), polymer bound piperidine, polymer bound 4-benzyloxybenzaldehyde,
polymer bound isocyanate, polymer bound diethylenetriamine, vinylsulfonylmethyl
polystyrene, acryloyl Wang resin, chloromethylpolystyrene-divinylbenzene, brominated Wang ‘
resin, 2-chlorotrityl chloride resin, brominated PPOA resin, NovaSyn® TGT alcohol resin,
trityl chloride resin, 4-methyltrityl chloride resin, 4-methoxyirityl chloride resin, NovaSyn®
trityl alcohol resin, NovaSyn® TG bromo resin, NovaSyn® dichlorotrityl alcohol TG resin,
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Tet r ahedbyAroxymethyiponsic acid P i824-hydrokymethpbemdosrarih AM mxin, SM(B@H ene
dimethoxyphenyl-hydroxymethyl)-phenoxy resin, methylisocyanate polystyrene HL, tris-(2-
aminoethyl)-amine polystyrene HL, morpholinomethyl polystyrene HL, N—(2-

20  aminoethyl)aminomethyl polystyrene, bis-HOBt-ethylenediamine methyl polystyrene,
cysteamine methyl polystyrene, thiocarbamoyl AM resin, N-cyclohexylcarbodiimide, N+
methyl polystyrene HL, 4-(N-benzy}-N-methylamino)-pyridine polymer supported, ethylene
glycol polymer bound, 4-maleimidobutyramidomethyl-polystyrene, polyethylene glycol 600

_bound to polystyrene - 1 % DVB, poly(4-vinylpyridine), poly(4-vinylpyridinivm

25  hydrochloride), poly(4-vinylpyridinium dichromate), poly[4-vinylpyridinium poly(hydrogen
flouride)], poly(4-vinylpyridinium p-toluenesulphonate), poty(4-vinylpyridinium tribromide),
pyridinium chlorochromate polymer bound, pyridinium toluene-4-sulfonate polymer bound,
sulfur trioxide pyridine complex polymer bound, thiocyanate polymer supported, 1,5,7- |
tria-zabicyclo[4.4.0]dec-5—ene_on polystyrene, tributylmethylammonium chioride polymer

S

30 bound, tributylmethylphosphonium chioride polymer bound and triphenylphosphine polymer ‘ .
bound.
_ Further polymers containing functional groups are listed by Ley ez al. (Ley, S. V. et
al.; J.Chem. Soc., Perkin Trans. 1, 2000, 3815-4195)



(-POCEPOP) resins (Renil and Meldal, supra). In a furtheripBeptemberd2004
enbodi-nent, the polyners nay be co-polynerised together with additives to
. achi eve eci al _properties of the beads such as magnetic _pr rties by
addi ti ona’g%&@ég&net ites or magnetites captured in highl ypg;rgﬁg‘"}op’rﬁfed

pol ystyrene particles (Scholeiki, I., Perez, J.M Tetrahedron Lett.
1999, 40: 3531- 3534 and Prof Mark Bradl ey, Dep. of Chem stry, University of
Sout hanpt on, Pugbarmodmes centaining fidwtiteal groaips iy Hh praducadgismgtmEhodstves] s” |
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parti cl esonifed)aycby ﬁm&?mﬁﬁﬂmgﬁeﬁﬁq@@%anmﬁs%egﬁnaj Phsddne

manuf acturing of the polymer. In. still another enbodi ment, the pol yner

. may be used i Auftberpolimese eqaining finchioral grospainiay bo dériseed by dhe linkiiegsofor
| lets, e i al t h d.the | t
O o oS b 0 LR s B SR wRllRb Y e e et Bl e °°

. forns of atthe beads may for exanple be spherical, drop-shaped and
el lipsoid. The size of the polymer particles as beads used may be sel ected

to enabl e godne finbedimers; the dosing\ivincinay Alsquoaptitead pblymktteg®s witiohd fahddnal

bal anced_w : i far reasonably. high . specifigc syrface.area, which
is prom)fn’ié&éIEJ gyﬁgﬁgﬁﬁyg’}fﬁﬁ%ﬁ’&‘?%@‘%@&%ﬁéﬂE’i"g'ge"&? Oﬁtﬁ'@%‘?}g? FEMYEads may
pr ef er ablysited papeiies AGerefnlliyike potieers IRh6AHRPRA] FFBER sRiRd 66 #RbNbEUA400

mesh. Functional groups attached to the polyner nay "be groups that can take
par t 18 n Hegadhengueseridn dhe dGspersiomaficr disintagmtion: Brepadymaértwifitont Mincfiorlinct i onal

Shaen® ERRE Ml Bsd BRI 8 bl cioR ol f o8 B Pitoie hESuRi o,
A’pol ynewithom fahetiongl drommishold be of s BancRAAge asiBr 18 RbiyAREHavileimsigshafs a

support in a solid phase synthesis or it can be used as a scavenger to .,
remove ufP¥B$-red conpounds fromthe solution or it can bind catal ysts and

reagents. A | [ nt.or..catalyst in a

sol ution phasgﬂgg%@;&gh?ﬁ ige %%@@%éﬁﬁéﬁgg@%ﬁb%@p%m erﬁg@ogtl | be the

sanmelfyr ofipwtional plveps fAY fereN@vat tablbt doposifiolBé Sel&Raih Bave SRR TBHSs ANt ai ni-ng

functional groups including resin bound reagents, reactive groups and

cat al ysi@?&ﬁ”é‘oﬂf@%*@ﬂlawmtméww ket. These polymers may be used

ot meon | G b Aoty R whehGie it tiohdl rol S0EAY L bk ds ST iR R WL TP
achieve a more desired tablet size or tablet property than would have been obtained using only

the polymer containing finctional groups; as tablet matrix or binder; as a stabilizer, which may
20 be used to improve the mechanical stability of the tablet; or as a disintegrating agent, which

may be used to improve the disintegration properties of the tablets. Some polymers may even
' -> possess properties that make them usable for more than one of the above mentioned functions.
Other additives known within the tabletting area may be used provided that they are
chemically inert and inscluble or otherwise acceptéble in the reaction medium for which the
25  tablets are intended, for example may silicon(IV)oxide be added, e.g. to avoid problems
caused by static electricity.

' Polymers used as a stabilizer can be employed in cases where the polymer containing
functional groups atone would provide tablets with unacceptable mechanical stability,
Examples of polymers that may Be used as stabilizers include polystyrenes and alkylated

30 polyglycols.
Polymers used as a disintegration agent may be used {o improve the disintegration of
the tablets, or to reduce the necéssary disintegration time in a chosen solvent. A disintegration
agent may for example be used to obtain disintegration in strongly polar, aptotic organic |




ArgoGel (r) resins (Sigma Aldrich), Merrifield-resin andid\eggsber 2004esi ns
(Cal bi ochem Novabi ochem AG Schwi zerl and), in particular: TentaGel S AC,
TentaCGel S Tit, TentaGel S PHB, TentaGel S H MB, TentaGel S AM TentaCel S
RAM ArgoCel - AS- SO2NH2, ArgoCeli -Cl, ArrgoGel - Ms-CHO ArgoCel - MB-OH,
ArgoGel - NH2, ArgoCel'm 01 ArgoCel'm-Rink, ArgoGetm Wang, ArgoGeln

Wang- Cl, am nonet hyl ated pol y(styrene-co- divinyl benzene), polynmer bound

pi peri di ne, polyner bound 4-benzyl oxybenzal dehyde, pol ymer bound

i socyanate, polyner bound diethyl enetrigm ne, vinylsul fonyl met hyl

pol ystyrene, acryl oyl V\ang resin, chloronethyl polystyrene-divinyl benzene,

Ceain NEuethen'o Bifonicl Q)0 b o] Sulf el R Root 2 RS &G 1o v ¢y
chl or i depreisted, dlﬁntﬁgfaﬁﬁg(ygdhtis)dimﬁhﬂ%ﬂﬁelyéﬁileﬁe eNeMaBMILPEG), preterdtly DAkcohol

resin, ‘NovaSyn(r) TG bronp resi dichlorotrityl aI cohol TG

resin, 1BEGHpiaBwlecbgweight @rhlgber ile tablets made

o vt RSB L B LE BB e A
pol yst yr bitgot il Hstrvagd fﬂﬁc'ﬁwkfentlﬁﬁéiﬁe@eicetomg@ﬁ@ foticRBReN such as
acet am donet hy NovaCee p- ni trophenyl caj bonat e 932989 resin,

p- ni t r opeiBaRAl %@PE&R&WW@P@P@MN inaetionfeesfdi(r) TG -

3 (o fRinfherste i ot uilorc SnRRLU SKUBNEIE AN ?’i‘%‘ VAR SRR fime, 1
met hoxy pmmmyma athyiint bpyelfethyltne ghydol (REG}llb‘éyﬁé’t' eﬁﬁéeﬂm% nidre preferred it

4- et hyl henzhydryl am ne resin LL, am nonet hyI at ed st rene HL,
4- (2", 45 ﬁ’@{ erses &%y suitehimdheamorbaf 9@@ témgunt@ﬁptb@ucm I\/BHA

resin, 4 [ ri resin,

10 PG %ﬁ?%@ﬁ#ﬁ%%ﬂaﬁ%é%ﬁ%iﬂ&.xﬁ*%@%%@af@%&‘ e looas 1L
4-- sul f asgitablyt e yinoddd sfesbléttingedditiveaisisedoenzoyl AM resin, 4-sul fanyl benzoyl
NovaSyi-R.TG “resin, am no-(4-nethoxyphenyl)nethyl polystyrene, am nomethyl -

~NovaCel ', Ri ﬂify&fﬁh&ﬁer aﬁﬁvﬁ@%&ﬂi‘esent‘im%ﬂthcfnam&bﬁi}gﬁiféd NRVAERIh Tor a
4- FMOC- hydy azi nObenfpgp AM resin, benzy [ ami nonet hyl pol ystyrene

pi pruzi né U FUPRIE 4°5 PLEARiF éhe"RF‘"ﬁlré’E“HVFléfﬁ E’n'*@ HrertAdivm cperppaing srgrressed  wang
FH§3| n, thzgﬂrflets’ﬂ(ﬁl e@seﬁﬂﬁllyréqudpiﬁﬂef%tlzd’lég\%blﬂposkﬂen ﬁéﬂ&(@&hﬁﬁﬁtgr eBsehifhll Iy4he same We1ght4

r oxyne ce resin, hydroxyne rene, 4-
hydr oxyn@fnﬁé’f t‘)’gﬁ“zﬁgf gﬂ%@ﬁ‘é’lqﬁ@@&al}‘@g Ct‘%‘alkﬁiﬁﬂpé%m H‘;ﬁ“ﬁé‘ﬁ #isp! Hglﬁ%ﬂ 1§¢ AM r esi n,

4- (2", 4’ solvent for the intended synthesis and said tablets being capable of disintegrating in said solvent

thereby releasing the polymer beads essentially intact, characterised in that said tablets are made
by a method as defined above.
In still another aspect of the presént invention, there is provided a use of a dosing form as

defined above in parallel synthesis, split and mix synthesis and/or combinatorial chemistry.



di met hoxyphenyl hydroxynet hyl)-phenoxy resin, methylisotysgspembeplest yrene
HL, tris-(2- am noethyl)-am ne pol ystyrene HL, norpholinonethyl polystyrene
HL, N-(2 20 anmi noet hyl)am nonet hyl pol ystyrene, bis-HOBt-ethyl enedi am ne
nmet hyl pol ystyrene, cysteam ne nethyl polystyrene, thiocarbanoyl AM resin,
N-cycl ohexyl car boduni de, N+- nethyl p&eystyrene HL, 4-(N

benzyl - N- et hyl am no) - pyri di ne pol yner supported, ethylene glycol polyner
bound, qg- mal ei i dobuyt,yr am donet hyl - pol yst yrene, polyethyl ene glycol 600
bound to poly hYeSim%VDVBh% WW&Y vgjl provided that they are

8?1:%&3@% eﬁwﬁﬁﬂ%yn d&gn um ﬁ%ﬁ%’g é‘é}é Vln%lng%irr":nglg‘?ljw ch the

pol y( 4- Vieblgtsiaye intindedim p- t ol uenesul phonate), pol y(4-vinyl pyridini um

tribrom de), pyridini um chl oroebromat e pol ymer bound, pyridinium
t ol uene- 4- sul J%WM%’@?%’SGWY beqertormed injagsinartatmpsphiieaio ordampo ex

!to(r): erzrg[)l cycC 0F4 ﬁﬁf {}g@gﬂe on p8|‘§§gﬂrg‘é‘§%e%'?’9’ig8‘&?wh§m?8ﬂw%ﬁm
chlori ddi@nhbﬂmjnoaﬂmb@mdnmdﬂdmbsﬁheﬁtﬁwxﬁbﬁgmwﬁhse&% il ®c RAGWAET

bound and,_ tri phené phosphl ne . palymer boun Further polynmers containing
funct i orvithigthas gyea. Hixamples pEepitghle zases or the lﬂe{t@égospme‘eremtrogmlandafgoﬁhem

Soc., Perkin ’%,FM&?OJE&& oﬁggpbe ?o%%%sﬂé%g eﬁgoég% M 04 11 }%E%S%e

PCT/ DKOl/ 0018 er polyners CONT AR

pr oducedhemiixigreentxitag x&dlpolyinaﬂwform«aﬂhmta tztlﬂas By q&:hcﬂitfh éﬂh déﬁéﬁl':ﬁé&h%— the
conmmer ci.al I%/ avai l, 1bI e polynmers may be. nodified, e.g. by substitution,

usi ng t d6HAPTSRd0sHRIY afieh grraulatinn, peas a fbletiing maghineres ifwikbedmopul within ghe
contai niggg functional groups may be derived by the linking of starting
material for parallel synthesis by nethods well-known for the chemn st

~skilled in tMm@heﬁmﬁﬁhﬁdﬂh@%ﬂoﬁm&m@m&ﬁﬁﬂ%%ﬂﬁ&rcom“ se of
pol yner beadf wi t hout fyncti-on roups. Such a poly pi/ be used in the

fosi ng. FRRRPIRaRIGRs b thosage o 5-000EE The bletioey BRamrsessp) pdasiced.
“Gener al gy Bed B9 ”‘%ﬂﬁmﬁ%wl@“ﬁ fdg%ék&?terq% IQESP (r%gld be insoluble and 10

“inert when present in-.t di spersion a tion. The pol ymer

wit hout f unctmlemgnmmemfﬂwhnaymmﬁywamﬁ b&aﬁtﬁ%dﬁxﬁl@%ﬁ?g |
ou unc |ona

filterahilit .The si.ze of the particles of polyner
groups gﬂmﬁ%ﬁ*ﬂ Eﬁ%e%@seﬂ%wwmm theanechanieal stabilityial

of tablets. The crushing strength of the tablets must be higher than 5 N preferably higher than
10N, in order to have a satisfactory mechamcal stability. |
It has turned out that a pre-treatment of the polymer may have a strongly beneficial
effect on the quality of the tablets containing said polymer and, in some cases, even be an
_essential pre-requisite for tablet formation. The pre-treatment is made by suspending the
polymer in an aprotic organic solvent. The polymer is filtered off and dried whereafier it is




groups. The beads of pol yner having functional groups amiStftembesg®sof

pol ymer without 15 functional groups may for a given tablet conposition be
sel ecte have simlar forns and dinensions or to hav ' forms
and dingﬂégyﬁﬁggThe pol ymer wi thout functional groups na@cﬁgkhﬁéﬁgés a
filler, which can be used to achieve & nore desired tablet size or tablet
property than woul d have been obtai ned using only the polynmer containing

f unct i origrdyyfos tgblet foxmation (et soras polystyendbasedbpolymersaths gudlity ditbe obialiedh may

i si mt ogretla rABER S PulRlBE MG TbliRpnt HsPord B TtrSreliplr on
pr oper t i @ pelynich Préfohb@idiventotPuseth IHEPIS il efROme RO REE SHoRdORRY t i s t hat

make them usable for nore than one of 'the above nentioned functions. O her
. additi velStRBegmfuiit hin the tabletting area may be used provided that they

are Lchemi cal e | AS0 er w eptable in the.reaction

rodi i for _wrOkbbte SRRphRRCbARY Sy Slia RO SE B ERIEs djot OFue

. Si | i congfadidhr weitkteefitet etittatng the golyter uppott oﬁ’ﬁﬁﬂhﬁﬁpoﬁﬁbﬁﬁgapbﬁ agatic
electricity, Pal rs-used as a stabilizer can be enployed in cases where

- the pol yaﬁétm@@nsémqmﬂgmfaoaﬁéthe@ﬁbwgbmﬂs@r@a&@ymﬂmwmmmargamcs with

ns et b foRtes ASAHAMCBeIoh Ao a e poly BT i RO ORI IABEA®RY Lo ol
used as polgiher poineier Bis b RerRnibilipREmUE Belcdipredpd Bitetablaes wittsinipreesdat i on.  of

the tablets, or to reduce the necessary disintegration tinme in a chosen
sol vidnt . mechapicalprenertiesi on  agent may for exanpl e be used to obtain

di‘si ntegration,in str.ongl ol ar, rotic.organic 16 Septenber 2004 8
/sql vents suchqg%dogglétf%rﬁ?‘f‘%% eeco&posﬁgg?%cusq { B°8%| vent s such as met hanol

et hanaaprofic spivedtahatedsuiiable forabé Ritdnded secHekis) B thils aBiint] thé eempPehizetdry| ene
glycol (DM -PEG, preferably DM PEG wi th a nol ecul ar wei ght around 2000 Da
( DM PEG 2ems fhas therfplysat is leotdispnluing thargegentsiof i yantion endesirpdiand dor at e

well in hlor . [ I but
ot i " ACL R R S enckiofis wif offBE Girilelts BEMEFesRE b B i e, 2
sol visnt cmdiioaapplisdhThesolvdnabiag esentse s reagdentia the fiitontled Ractiondor idsthyoedne and

DM PEG 2000 in,a ratio of e.g. 9.1 disjntegrate in both nethyl ene
chlori dé?e@wléﬁ@?ﬁ?w@t&hﬂm@%?mwoﬁ- a reasonable tine. Preferably

the amount - of Pk A4 &REbIGLY EskeREGh i PSP ol BT ARf: R ° Pref erred

‘application of a minimal mechanical force such as by vortex mixing can disintegrate in the

solvent within 30 minutes, preferably within 10 minutes, more preferred within 5 minutes to
20  form auniform dispersion.
The term "capable of reshaping after the disintegration” means that the polymer beads
2 regain essentiaily their original shape after the disintegration of a tablet comprising said beads.
Further it means that the beads are not mechanical damaged by the tablet compression and
subsajuent disintegration. Reshaping of the beads can'conveniently be evaluated by
25  comparison of scanning electron microscopy (SEM) pictires of the beads before tablet
formation and after disintegration. If the beads are cépable of reshaping, the shapes of the
beads are not substantiaily altered and the number of cracks and faults in the beads after the
dispersion is not substantially higher than before the tablet fonnation, cf. Figure 1 and Figure 2
for further details. |
30 |
BRIEF DESCRIPTION OF FIGURE 1 AND FIGURE 2

Figure 1: SEM of polystyrene beads, 200-400 mesh, before tablet compression.



does not exceed 10% suitably the ampunt of PEG is zero16 Begtbribabbgn4 he
anount of other tabletting additives as well does not exceed 20% nore
pref err eWQ01/68988 not exceed 1.0% suitably the anmount oPCT/MH0&9I8Ag
additives is zero. In yet another aspectoof the present invention, there is
provi ded a dosing formfor a polynmer support for organic chem cal

synt hesi SFigtre®2: SEM 6fthe follistyfane beglsiaferdsiaRERE6S 6£Me tihidl RibetBflegssential |y
equal wei ght _and conposition each conprising essentially the same wei ght
anmount ofgﬁ@%t% of a polynmer containing functional groups which polyner is
insoluble in the solvent for the intended synthesis and said tablets being
capabl e of disintegrating in said solvent thereby releasing the polyner
beads essent i aFbnSoafiting Flectbi Miciogdops (SEMYpichiads, Sidisanplebivelespafi@ coBed by a
met hod as defined above. In still another aspect of the present invention,

t her e 3 s WithgrkinlladinmeandSEM gealysiywachestosmed wang HRulinpelodranmistsaenee|

synt hesi s it and m x synthesis and/or conbinatorial chemstry. 16
Septenberx%§@4 8a Other additives known within the tabletting area may be
used provided that they are chemically inert and insoluble or otherw se

- acceptable in the reaction nediumfor which the tablets are intended. The

formation of tHeFigahths rolystyrenabeads sanvhesgen 95 sgparpta upkform spbsHed badipsing der

to preve‘%mg@;aﬁ | .on of the polyner due to oxidation by oxygen or
absorption o rméés%&e& fromthe atnosphere. As an inert atnosphere, any

i nertiogas may BeFigsE pobstyrdne\behds 20 anifr@yepheiiédl Bodicd 6@ besesh. Thx abgewd of

sui tabl e gases for. the inert atnpsphere are nitrogen and argon. Tabl et

f or mat i orP@gnasalldntad withownetivedtde craeihr dasRgest t i ng t echni ques. The pol yner
or- the mxture containing said polyner is fornmed into tablets by
application of a certain nechan- ical force, possibly after granul ation,

usi ng .a t abl et Thexdosirmcirmeaarding toithd inbention avestabilé idrelidide ddsing foahs tHas nay
be formed contai ni ng various anpunts of the polymer_ support for exanple in
amount s | GBI SHEY 20 eiablss dgbutpLiordaiee mumben e s res S ngmy

desir is?ﬁﬂa ?lﬁ%ﬁ Rreh&: ' 'I%P?u ' w . t
di speﬁgerfo%%ﬁ%ggﬁe S t%rrﬁé agge)ina 'Suft?%ﬁlll% fqﬁ%ﬁﬂglt [ Fsqulﬁaat}gﬁ%\k}gl d
br eaki ng shidracogragawdyage, transportati on and di spensing. The crushing
strength is a neasure, for the nechanical ,stabiljty _of tablets. The

crushing st r engRRIDEEnLGRds pawpilistrated by spreifls exawples whichsmoprssabed 95| y hi gher
than illustratory purposes alone and should not be construed as any limitation of the invention.

\
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20 EXAMPLES
General procedures

All reactions were carried out under positive pressure of nitrogen. Unless otherwise noted,
25 starting materials were obtained from commercial suppliers and used without further
purification. Tetrahydrofuran (THF) was distilled under N, from sodium/benzophenone
ixrjmediately prior to use. DMF was dried over molecular sieve (4 A) prior to use. Parallel
reactions were carried out in a microblock with 96 reactors (1 ml) equipped with
polyethylene frits from MultiSynTech (Witten, Germany). The reactors were flushed with

30  nitrogen prior to the reaction. For solid-phase extraction, Scharlau 60 (230-400 mesh) silica




10 N, in order to have a satisfactory mechanical stabil ii$ Bepleimbeasot4ir ned
out that a pre-treatnent of the polynmer nay have a strongly benefici al

- ef fect orwbragmgggl ity of the tablets containing said pol yﬁ@fmﬁﬁ'ﬂom?{' sonme
cases, even be an essential pre-requisjfe for tablet formation. The

pre-treatnment is made by suspending the  polyner in an aprotic organic

sol vent T, . l.SshLltered off and dried whereafter ift..is enber
3004 0 o4 BB Vel 5180 Qi Rlrerhy Sl BRET R Pt Giieh AP e

pol ystyrene based polyners, the quality of the obtained tablets in respect
of the cripstipentssing Shcelymos Ghe) fremiMarianiMegadileid., Kshrempickea- Neeat nent  of
the polyner. Preferred solvents for use in the pre-treatnent are nethyl ene
chl ori de 220508k Priahtpdrsefthe SCX-colimiweseqrschnditiened vittal 0% soluidb 65acztioul d
not be construed as limting the scope of the patent, of the effect of

treating idi@inDRbMAmI (3HINOLC-MS difaXbdsé Sbiained 8h YIS SGHMPRPIISORRGquigdi t i ves,
Is that the surface of the polyner beads are partially swollen by the

2ol s R 3Mh LA ASS CI A RSB P00
Y e Comese e, WPRere A 60 TREouss A0 pechar cal) pigpErL s, The

that is suitable for the intended s%/nt hesis. In this context, the term
"sui t abl e8.05 fretifitoradgetia dedd, solvert 95% acetpnittile 544 waies $ OL0351% tifluoroamtjent s of
the reaction as desired, and do not take part in unintended reactions with

ot her  conguid €rhdient((2 tnhidming:akd %3100 %4 Brie4 uwideT0 %1 fhrS et Total meapp! i ed.
The sol vent nmay even be a reagent in the intended reaction for instance if

metihanol stk eyaitibeiton] $fn. ThRfcBRSY vt €0 A Ailshh 215 2 diks

capabl e of disintegration in asolvent nean at the tablet"wt

appligati f i ni chani cal f.orce su by vortex mi xi can

di si n]{'begr a ee('%llIr"Pan’E;Sﬁ1 . °ﬁ+‘(§°§§?" Wﬁ?rﬂwg&%ﬁ%r? cgz'%ﬁﬁ?#gpmﬁwmﬂ% ﬁﬂio

m nutes, nore preferred within 5 minutes to 20 forma uniform di spersion.

The t er m “ESPREStEength Wassnegspred aha Sehleyniger 1 tahlet hardness testerddsiptegration; ne

pol ymer beads regain essentially their original shape after the

di si nt egrémeoof tatlets weadmeasurahipra glass dguted(l @ x168 dem) whth 2trhs solivent yanstex hat

t he beads are not nmechani cal danmaged by the tablet conpression and :
mixing at a speed of approximately 500 Hz with an IK A shaker (KS 125 basic). The process

of tablet disintegration was monitored visually and tablets were deemed to be fully
15  disintegrated when a dispersion was formed and no more lumps were present. For Scanning
Electron Microscope (SEM) pictures, the resin samples were sputter coated in a Microtech,
) Polaron SC 7640 using a gold/palladium electrode and SEM analysis was performed using a
Philips electron microscope X1.30.
~ Polystyrene resin was purchased from Rapp Polymere GmbH (Tiibingen, Germany)
20  (cat.-No H 1000, 100-206 mesh, cross-linked with 1% divinylbenzene). Dimethylated
polyethylene glycol (DM-PEG; molecular weight app. 2000 Da) was purchased from Clariant
GmbH (Gendorf, Germany) (Material was grinded in a laboratory blender and sieved, particle
size varies). Aminomethyl polystyrene was purchased from Rapp Polymere GmbH -
(Tiibingen, Germany), (cat.-No H 400 02, 1.0 mmol/g; 200-400 mesh; cross-linked with 1%

25  divinylbenzene) Wang-Resin was purchased from Rapp Polymere GmbH (Tiibingen,



subsequent disintegration. Reshaping of the beads can cohgepiegibil yode
eval uated by 25 conparison of scanning el ectron m croscopy (SEM pictures
of the b¥Y8E$8%%re tablet formation and after disintegr&&1/BKO1/PGI84 he
beads are capabl e of reshaping, the shab®s of the beads are not
substantially altered and the nunber of cracks and faults in the beads
af t er t hdsermanyk (caf.do:iEE 1010, 10ubmolgtlicai200 mushyeosstlivkad bdithd®e t he tabl et
formation, of Figure | and Figure 2 for further details. 30 BRI EF

DESCRI PTIdi¥in@befricatiDiphethiphbbHalRE polystyiericowhs purddbdiron@ens Cregiandeads,
200- 400 nesh, before tgbl Z'? corrpres?gi on. 16 Se%tenber 2004 WO 01/ 68598

PCT/ DKOL/, ol L .t 1 3NE d 1. 1 10
di si nt egr@%%r%ﬁl%ﬁtggﬁl(étéﬁlgr%%gf %319 éﬁ%bvghm%@el.ﬂg%b?mg:%%ﬁdﬁg ﬂI‘EF é’ct ron
M croscopg. . I.C S he, sanpl wer e utter_coated, 5 wth

gol d/ pal ﬁ‘&’f‘ﬁﬁ%%ék@%‘?%@%@h@i%ﬁé@ SSRGS @Rt ron

m croscope XL30. In Fig. 1, the polystyrene beads can be seen as separate
uni f oPm SHBeRIUE QIS ALEGatsNo B/ 800%82; auireximalelyc-0 mmalig). Is@yanatovmethyl 2, '
pol ystyrene beads as uniform spherical bodies can be seen. The observed
beads  ar gobistyrénet(approxintabedy i nnoolg; 36H 260 mestcisl 200408k scrosHmkad ity f or ns
according to the invention are stable and reliable dosing forns that can

easily, 98 mmﬁm)iﬂlﬁmg'wmsﬁ,k TaHgasaLTRe . 2. Cpghvi dual

reactions in any 15 form of paral | el synthesis and thus i ncrease the

thrOthp%ﬂﬁ§9'P%&§J‘+3§gf@§p%%&§hfﬁi’ﬂ Etgléggglrﬁ%p | accurate way. The

i nvention IsThéw'il Speci ich are presented for

i | lustrat rposes al opne and shoul d not be construed as any limtation
of the | KYEHIEERORYiRsymERMIphesoREA ¥ pobysberens (aprronimately 0 O mmiBale; 2004 00ar 1 i ed))
out under positive pressure of nitrogen. Unless otherw se noted, 25

st ar flf ng maashegrpss-knkodywith bYeadiviesibtnzsne)owas naenarel anglogpishztodMeanpliy, Rald, wi t hout

further

Rankovic, Rees, D. C. Tetrahedron Lett 1996, 37: 3209-3212, starting from Wang-Resin. 4-
‘[(4—Nih‘ophenoxy)ca:bonyloxjmethyl]pﬁenoxymethyl polystyrene (approximately 0.83
nimo!/_g; 200-400 mesh; cross-linked with 1% divinylbenzene) was prepared analogously to
Zavagoza, ¥.; Tefrahedron Lett. 1995, 47, 8677—.867 8, starting from aminomethyl polystyrene.

15
Example 1

Agglomeration of functionalised polystyrene resin beads )

20  Wang Resin
Wang-resin beads (25.0 g) was suspended in methylene chloride (150 mL) at room
temperature for 15 minutes. The resin was filtered on a D3frite by gravity and dried on the
frite at room temperature in vacuo.
The following agglomerates were prepared accdrding to the proceduré described
25  above: 4~[(4~Ni1rophenoxy)carbonyloxymethyl]phenoxymethyl polystyrene,

3-(morph01ino)propy1 polystyrene sulphonamide, isocyanato methyl polystyrene,



purification Tetrahydrofuran (THF) was distilled under N2Sgptember 2004

sodi unm benzophenone i medi ately prior to use. DMF was dried over

. nol ecul a i 4 A) prior to use. Parallel reactions E@ldohd out in
a rricrobP%‘ﬁ%ﬁ%’ﬁ 96 reactors (1 nl) e;gi pped with pol y\gﬁw ene ?rits from

Mul ti SynTech (Wtten, Germany). The reacCtors were flushed wth 30 nitrogen

prior to the reactjon. Fo olid e.extraction, .Scharl 60 (230-400
mesh) si ﬂ?”é‘é{l"fg"’%ﬂﬁ Vf)%%éﬂﬂfv%gglsm%?%%? W@%OG@%%PH%Y 1S sorbi | )
was used. |on exchange chromat ography was perforned on a G| son ASPEC XL

i nstrunment using SCX-colums (1 g) from Varian Mega Elut(r), Chronpack
(cat. No.Tab%%ggﬂg!E -(f]’;i or to use, the SCX-colums were pre-conditioned with
10% sol u acid in nethanol (3 nmL). LC M5 data were obtained
-on a PE Sciex API150EX equi pped 5 with a Heated Nebulizer source operating
at 425 C.Thehkied aggiompratedansert wam gaitly®fushedby adrtadund pixtil sad dere@ndtbihesishC- 18
4.6 x 50 mm 3.5 pmcolum. Solvent A 100 %water + 0.05 %¢trifluoroacetic
- aci d, solasereen pize6tF yen and transfaredde thetfllingdayiceds thinsingld punch st aci d.

el ua ng el P s Bibe< R 2 albaomeesl yBiel o B RbngieRalor b o0s T
Li-qui d Haesdhe The tab(bﬂgewm;ﬁ%ﬁﬁéd &thePinainalilly €16 PO.RbRE) bPaRHaRdallg widvSCh

EKO si ngl e punch machi ne. crushing strength was nmeasured at_a

Schl euni detlettng snesd of 5430 tabletsper bowaeferrpyl &) astuprpealingohhe eqmpression forsIveass

wer e .pea i - i vort ex

it A acohf il xRSO el e B0 TRl el SR KE PR w16
basic). Twdghs pabsfngeB0 hpb|200 nll werelpedinoéd. The pRschiliindiars asbdwigeal e and

tiabl ets were deenmed to be fully 15 disintegrated when a dispersion was

for med aﬁ@%@fM@NM@méﬁ'@%i@ﬂm& For Scanning Electron M croscope

(SEM pictures, the resin sanples were sputter coated in a M crotech,

Pol aron SC 7640 using a gol d/ pal | adi um el ectrode and SEM anal ysi s was

per f or medJsitsg the describbd %dnﬁﬁlpﬂo@@hﬁ@lﬁaﬂl@wmﬁ@rﬂposiﬁo'ﬁ@mdﬁﬁbhiﬁé MreRth dsesi N was

pur chased from Ra Pol ymer e. GrbH ( Tubi ngen, Germany) 20 (cat.-No H 1000,

100- 4860 r@ﬁ%‘e‘tlﬁﬁglﬂﬂﬂl@d’mw-l%di vi nyl benzene) . Di net hyl at ed

pol yet hyl ene gl ycol (DM PEG nol ecul ar wei ght app. 2000 Da) was purchased

fromdariant GrbH (Gendorf Gernmany) (Material was grinded in a | aboratory

bl ender and sieved, particle size varies). Am nonethyl polystyrene was

purchased from Rapp Pol ynere GrbH '



(Tubi ngen, Gernmany), (cat-No H 400 02,1.0 mmol/g; 200-40®Sspember 2004
cross-linked with 1% 25 d|V|nbeenzene) Wang- Resi n was purchased from Rapp
Pol yrrer e WBIF855%1bi ngen, 16 Septenber 2004 WO 01/ 6898 PCTPEROKITOMBE] 12
Germany), (cat.-No: H 1011, 1.0 mol/g;1400-200 nmesh; cross-linked with 1%
di vi nyl benzene). Di phenyl phosphanyl pol ystyrene was purchased from Senn
Chenmi cal slabld) €vmpaosifign Fptnzeelhllod) (cat: No 40258; 1.69 mmol | g; 100-200
mesh, cross-linked with |% divinyl benzene). 3-(Morpholi.no)propyl
pol ystyrene sul phonanm de was purchased from5 Argonaut (USA) (Cat:
800282; %10 X [RaErined type PrOraan O[Tkt | JUabEANal O [y | ol ystyrene

(appr oxi el yl | mmol / ¢enl00- saﬁﬂﬂﬁxZOO shfigthmeshf cross-1inked with
1% di vi nyl benzgne) wasi pr epar é@hghnal q@ew)s!| y tiNBooth, J.; Hodges, J. C
J. Ant. M [fp0C I99fa 1197 4ig2Z- 48gp, St ar Ligg gl romrpm nonmet hyl
pol ystyr éne. (yinylcar)onyloxynethyl)phenoxy yl pol ystyrene
(approxi !\JIPI Q l"n’_‘rn/n _200-400 : i

No P/ N

¥

J.

ed with 1%
di vi nyl bérizene
D. C. Tetrahed

was pr
on Lett

100 ogou
7: 3209

[(4-Nitr no
0.83 mmpl/g;

ycar bo
00- 400

[B/T OXYTH
esh:; ch

ioDY T T P

oss-lin

ked with

20

% di vi ni/l b

om Wang- Resi n.
{yrene (approxi mately

Rankovi c,

4-

enzene) was

Rees,

|‘,’ to.. Zaradoza .- E Tetrahe
ﬁa fr§ﬁ1anin¢“@thyl ﬁolystyr(
Df funct{onaliséd polyqtyrene rg
P3 (25. 0]4g) was Jmuspended I n nef
room tefmperatpre for I5 minufjes. Thd resin s filter
gravity gra—erted-en—the o _ot-—+-gom-eape
follown gﬁer ates & EBar ed

frit
5%9I were pf gccordlnﬁm?gﬁthe
25 above - Ni t r op ar bonyl

4-T ( jenoxy) d oxymnet hyli] phenoxygret hyl pol ystyrene,
. 3-(nmor ph opyl p sul g

-1o) ystyr donam de s 1 socyangt o net hyl
pol ystyr ¢ne, 1? Septenper 2004 WO 01/168598 PCJ/ DKO / 00#.84
ICP-8 [pa

hdron Let
e, 1

psin bead
FoyT €ne c

pr epar ed
8677-867%; "Sta
Aggl oner @ti on

WAng- r esijCE-Hea

. 1995, 47,

anple 1

- 20 Wang Resin

| oride (150 nlL) at
pd on a D3-frite by
vacuo. The

pr ocedur e descrlbed

A 160 g 9

CPp-9 PIPEG A 160 16

CP-10 [P5 200 app.25

Cp-11  [P6 100 15

P6/PEG 200

12 7

CP-13 100 app.20

ICP-14  |P7/PEG 100

app. 15

P1 Polystyrene (PS), 1% divinylbenzene (DVB), 200-400 mesh, Rapp-Polymere

(Tuebingen, Germany), cat.-No: H 400 00

PS, 1% divinylbenzene (DVB), 100-200 mesh
Rapp-Polymere, cat.-No: H 200 0
10

P3 Isocyanato methyl polystyrene (PS-CH,-NCO), 1% DVB, 200-400 mesh.
Loading (L) = app. 1.0 mmol/g.
Prepared analogously to Booth, R.J.; Hodges, 1. C. J. Am. Chem. Soc 1997, 119; 4882-



13 (vinyl carbonyl oxynet hyl ) phenoxynet hyl pol ystyrene, dipBepgmpbozqizanyl|
pol ystyrene. Tablet conpression 5 The dried agglonerated material was
. gently c < nortar and pistil and screened through si ze of
710m and%gﬁ@?gr ed to the filling dﬁéi ce of the singl e%ﬁf%&@aagﬁ:‘etti ng
machi ne. PEG was m xed with the agglo rated materi al prior to tabletting
rfornmed either manual | 10 -

if part of the ecipe. .The tablefti was p

20 tablets) or¥S @S&#ﬁﬁgﬁ%wﬁﬁﬂl’ ttﬂ WPt (f pEnal Raw-Ralymereo@it.(ugs per
hour referred % as up-scaling. The conpression force was 10 control |l ed at
a value resulting in tablets having a crushing strength of 8-25 N. Tablets
with weildht s Iseeyarteée mailiybpdpstyrgne (PSOCHANCDYr ¥4 Braalude<€00 Bkesh punch

di anefers used were in the range of 4-8 mmw th conpound cup shape. Using
- the descri bed Igengy.al0opa@t/gdure, tablets with conpositions and crushing
strength as IhedanfioaadeBtnids phabl e 1 were produced. 16 Septenber 2004 WO
01/ 68598 PCT/ DKO1/ 00184 14 Table 1 Conposition of formed tablets Tabl et

- Pre-treatp Tabl.g A%)mweP | yirer . t ypeneat wei ght di anet er
treggth . 085ab; eg‘@%‘% . 20 CP 3P2B1006app.
20 ng4P1/€ I\P/%)G(ig% & 8o R PP

P6 (Vinyicarbonyloxymethyl)phenoxymethyl polystyrene (W-COCHCH,, W=
Wang-resin), 1% DVB, 200-400 mesh .
L = 0.9 mmol/g, prepared analogous to Morphy, R. J., Rankovic, Rees, D. C. Tetrahe-
15 dron Lett. 1996, 37: 3209-3212, starting from Wang-Resin (Rapp Polymere, cat. No: H
2011)

‘.\_;’.'/.‘

P7 Wang-Resin, 1% DVB, 100-200 mesh, L = 1.0 mmoV/g; Rapp-Polymere; cat.-No: H
1011
20
PEG = Dimethylated polyethylene glycol; molecular weight app. 2000 Da; Clariant
GmbH (Gendorf, Germany). Material was grinded in a laboratory blender and sieved,
particle size varies. :

25 :
PI/PEG Mixture of PI/PEG = 9:1

P3/PEG Mixture of P3/PEG = 9:1
36 P6/PEG Mixture of PO/PEG = 9:1
P7/PEG Mixture of P7/PEG =9:1
A Polymer not pre-treated
» B Polymer pre-treated with methylene chloride.
C Pi ;nd P6, rescpectively, pre-freated with methylene chloride, PEG not pre-treated.

40  Example 2
Evaluation of tablets

Disintegration of the tablets

45  The tablet was placed in a glass fube (16x100 mm) and treated with 2 mL solvent (see Table



CP- 6P3A1508app. 20 CP- 7P4A8068 CP-8 P4A16089 CP- 9P3/ PEGIAA$SM6HGer 2004

CP- 10P5B2008app. 25 CP-11P6B100615 CP- 12P6/ PEG C200817 CP- 13P7A1006app- 20
CP- 14P7/ PEBW6app. 15 5 P1 Pol ystyrene (PS), 1% di vi nyPEEREEHEIBDVB)
200- 440 nesh, Rapp-Polynmere (7uebingen,s Germany), cat.-No: H 400 00 P2
PS11% di vi nyl benzene (DVB), 100- 200 nesh Rapp-Pol ynmere, cat-No: H 200 0 10

P3 | socy @)Alle mbddiy wap afisddbyenttek RExias % Negabd o J%‘iﬂﬁate%ﬂﬁb(ﬁ@wﬂﬁ -

Loadi ng aaI)_ = app.. 1.0 mol/g. Prepared anal ogf)alfgry t o Boot h, R7.;§HHodges,
J. C J. shelerKSdaé basigly The progressof taldetslisinisgtation e monitoed V888

FCT/ DKO1/ i-nd, fr m nonet hyvl PS (L =.app. | ;
Rapp Pol yiiEE werk dediio ity el o b lenton ok om0k ppp e
(PS-CH2 NG@hore lurbibdWee plddént2DIR: 18R ate sandRfised irlT4B®Y/ g Preparation: see
under P3 P5 3-(Morpholino)propyl polystyrene sul phonanmide 10 L = app. 2.0
mol / §, Argonaut (USA); Cat.-No: PIN 800282 P6

(Vi nyl cat bonyl oxynet hyl ) phenoxynet hyl pol ystyrene (W COCHCH2, W Wang
resin), 1 % DVB, 200-400 nmesh L = 0.9 mml /g, prepared anal ogous to Mor phy,
R J., Rankovic, Rees, D. C. Tetrahe-




15 dron Lett. 1996, 37: 3209-3212, starting from Wang ResSepteRapp2dted yner e,
cat. No: H 2011) P7 WAng-Resin, 1% DvB, 100-200 nmesh, L = 1.0 mml/g;

. Rapp- Pol e t. No: H 1011 20 25 PEG = Di et hyl at ed e

gl ycol ; ﬁﬁg?ﬁ?sgg wei ght app. 2000 Da; %ari ant GrbH (Geﬁgi(‘)/%ﬁ'b 1rgﬁrrany).
Material was grinded in a |aboratory bl hder and sieved, particle size
varies. PI/PEG M xture of P1/PEG= 9:1 P3/PEG M xture of P3/PEG = 9:1 30
P6/ PEG M xture of P6/PEG = 9:1 P7/PEG M xture of P7/PEG = 9:1 A Pol yner
not pre-t gk e bidrteSraniod iPdifferBrsohnsPectively, pre-treated with nethylene
chloride, PEG not pre-treated. Polyner pre-treated with nethylene chloride.
40 Exanple 2 Evaluation of tablets Disintegration of the tablets 45 The

t abl et wgs—plaged ihRra-glags-t-ube-{16x100 d with 2 nL sol vent
. (see Tablle 16_4BBEAnIEF oMy HPEssbEIqy IBMSG L) 84 2). The mixture
was agit aPEH hy™ O ¢ SImi o i (infmi] clisdmigk fisB obipBht el y 500 Hz with an

| KA shakegr_(KS{125 basic). {The progress of tiabl et |di Sinfegration was

~moni t or edRrt sugdIly. [Tébl efPner F5@eenpd™t’o (b2 f ullt3#* di ki ntegrated when a
di spersign was({formeg in the tubp and | no myre |ambs wefe present. The

2004

resul ts gpEySUTEY TSRG G [ShT Koo g tEnber 1280

CP-3 <7.0 <17.0 <16.0 <20.0 > 1440%  [>24% > 24%

CP-4 <3.0 <7.0 < 10.0 <2.0 <20.0 <0333 <2

oy . ICP5 <25 <160 <170 |<450 [>1440% |<0.083 [>24*

CP-6 <2.5 <3.0 <3.0 < 5.0 >1440* |<0.042 [>24%*

CpP-7 < 1.0 <5.0 <3.0 <5.0 > 1440% |<12 > 24 ¥

P8 <10  |<50 <100 <50  [>1440¢ |<12 Ny

CP-9 <235 <3.0 <3.0 <3.0 <3.0 <0.017 |>24*

CP-10 <25 <3.0 <3.0 > 720 <35.0 <2 > 24*

Cp-i1 < 1.0 <2.0 <30 <2.0 <20 <0083 [|>24%

) [CP-12 [<257 [<60 <30 <30  [<20  [<0183 [oAF

CP-13 <7.0 <13.0 <30.0 <27.0 <35.0 <2 > 24%

CP-14  |<30 <8.0 <240 <60 <70 <0042 |<o022

5 * not disintegrated within 1 day

10



WD 01/68598 Table 2 Disintegration in different sol vent $s $éptehdet 200HEDVF
Tol ueneCH3CN DVSO Et hanol .. codein [mn]in [mn]in [mn]in fm nNjin [mn]in
[h]in [ N]WO@E6359B 0< 7. 0<9. 0<5. 0> 1440*< 2>24* CP- 2<2. 5<5PCXDKQAYI8Y> 1440*
< 12< 12 CP-3<7.0<17.0<16. 0<20. 0>1440*>28*>24*

CP- 4<3. 0<7. 010. 0<2. 0<20. 0<0. 333<2 CP-5<2. 5<16. 0<17. 0<45. 0>1440*<0. 083>24*
CP- 5<2. 5<Filtefibilily O< 5. 0> 1440*< 0. 042> 24* CP-7< 1.0< 5.0< 8.0< 5. 0> 1440*<
12> 24* CP-8<1. 0<5. 0<10. 0<5. 0>1440*<12>24*

CP- 9<2. 5<3. 0<3. 0<3. 0<3. 0<0. 017>24* CP-10<2. 5<3. 0<3. 0720<5. 0<2>24*

CP- 11<1. 0<2. 0< < * <Re3:2 <60 < < < >24*
Gb. 1357 0<13. oA88r abieemiit bR pfer 4 THOTOURI S Gpislon 94 SR, o
not di si mismg diffecentdiltdritypeh. AR yabRETKADOIN QI EiSpbrsidhs Pt fedile obdd b2 GRtérelO
01/ 68598 PCTIDKO /00184 18 Filterability After disintegration of the
tabl et the filterabili ty of the dispersion was eval uated by using
di fferentgfd types. Al tablets had forned dispersions that readily
coul d be %iﬁﬁ]g%rgd 5 '

Mechanical stability of the polymer beads

A sample of the polymer before tablet formation and a sample of a disintegrated tablet were
10  subjected to SEM analysis using a Philips electron microscope X1.30.

, The SEM of the polymer before tablet formation shows that the polymer particles are
smooth round beads without visible cracks or faults (See Figure 1).
The SEM of the polymer after disintegration of the tablet shows that the beads are
15 smooth and round without visible deformations and cracks.
This analysis shows that the polymer beads are capable of reshaping after
disintegration of the tablet and that no mechanical damage is observed.

Example 4

20  Evaluation of the chemical performance before and after compression of polymers to

tablets

Comparison of 4-[(4-nitr0phen0xy)carbonyloxyhmﬂ;yl]phenomvmethyl polystyrene as free

resin and formulated as a tablet in the linking of amines

25
4~[(4—Nitrophenoxy)carbonyioxymethyl]phcnoxymethyl polystyrene was used for the
evaluation of the chemical performance by attachment of different amines and cleavage with
~ TFA/methylene chloride (1:1). Yields and purities of cleaved amines were analysed. .

30  The reactions were performed in a 96-reactor microblock from MultiSynTech. 4-[(4-



Exanpl e 3 Mechanical stability of the polymer beads A sagBkptedibet h@ogol yrer

before tablet formation and a sanple of a disintegrated tablet were 10

. subjecte anal ysis using a Philips electron mcro The
SEM of tﬁ'eé@(l)ﬁi?rger before tablet forma igon shows that the po y(?r%ergﬁgarticl es

are snooth round beads w thout visiblée cracks or faults (See Figure 1).

The SEM qf. t he pol r after disintegratjqn of the bl et shows_that the
beads ar mﬁ&’@ﬁ’ﬂaé}gﬁqﬂomﬁﬁmﬁ@a@%@im Yéq@eé’fecf%ﬂ'&}% A¢ mmab Fagcks.
This anal ysis shows that the polyner beads are capable of reshaping after
di si nt egeddsdns tdilets Fetheapactars anide finsithal{¢6 Aeefthemicrehladkandias figh seniv b .
Exanpl e 4 20 Eval uation of the chem cal performance before and after

conpr essitlarreadton@b Xnsrin thd condijdres SthCarigrabloskToodacH of the eight rows of 12
: 4-ni trophenoxy) car bonyl oxynet hyl ] phenoxynet hyl pol ystyrene as free resin

and f or MeRiRgwaR AdbPRseltidnof &R dfithdiibat RlindIYeR@RA4Sr the comparison (see
4-[ (4- Ni trophenoxy) car bonyl oxynet hyl ] phenoxynet hyl pol ystyrene was used for

t he va ' ' rf or t ment ..of _di.fferent

i nes  atioep adg RSt foHoiRe (RS BETROFFEE 3RS TR GG RO TR 1 o
of cl eaved. am pe re anal ysed. 30 Th eacti ans e perforned ip a
06- 1 cact GEHPLPHEN #mw?fstemwﬁeeﬁtsﬁ- ofesip was pHigr and Jaghed Wi

01/ 68598 PCT/ DKO1/00184 19 Nitrophenoxy)carbonyl oxynmet hyl } phenoxynet hyl

pol yst yr &RdF (Bx 1rml), deDH fhisl 1) mbg THE fde 8 mis), Mebite(lsx 1 mIphEHFhatlond).i n t he

first half (6 X 8) of the mcroblock and as free resin to the reactors (6

X 8) in MeOHEEa1dnhyahd afethyiénervhivride! (5 &K. mIn Teeksi0ivas reated @lth arsoligionf 12
reactors were added a solution of one of the eight am nes selected for the

gwa%@}?n{emn% AR @b hceRE b1 E({;%%Eﬁt&%ﬂﬂteﬁr}géﬂm Ror M (0.7

eaction m xtures were agitate I'ng at omtenperature for

16 h,.The resin filter and .washed.w th, 1 OH(1x 1
ooy 10 e Theled R o fARyIARE AGE 1k 1 ) bl g . A ()
and net hyl ene chlhi)ride (5 x,.1 nL). The resin was treated with a solution

' methylene chioride (1 x 1 mL). The filtrates were combined and the volatile solvents

evaporated. The residue was dissolved in MeOH (2 mL) and purified using SCX. After
evaporation of the solvents, the remaining residue was weighed and re-desolved in DMSO
- and analysed by LC/MS using ELSD and UV detection. Yields and purities reported in table
15 4 are average values of the six simultaneous reactions in a row of reactors.

The following amines bave been used according to the procedure described: 1-(2-Piperazin-
o ' 1-yl-ethyl)-imidazolidin-2~one (entry 1); 4-(10,10-dimethyl-4a,9,9a,10-tetrahydro-
anthracen-9-yl)-piperidine (entry 2); 1-benzyl-piperidin-4-ylamine (entry 3); 2-(3,4-
~ dimethoxy-phenyl)-ethylamine (entry 4); dibenzyi-amine (entry 5); 3,3-diphenyl-
20  propylamine (entry 6); benzyl-cyclopropyl-amine (entry 7); 8-fluoro-2,3,4,5,5a,9a-
hexahydro-1H-pyridof4,3-blindole (entry 8). |

25



of methylene chloride/ trifluoro-acetic acid (1:1) (0. 6fs Stpte@ber 250N :
tenperature for 2 h, 10 then filtered and washed wth nethylene chloride (1
x 1 nL), WRO¥ss3 x | nl), and nethylene chloride (1 x 1 HEWPKYHNIBY | trates
wer e conbi ned and the vol atile sol vent 20 evaporated. The resi due was
dissolved in McOH (2 nlL) and purified using SCX. After evaporation of the
sol vent s, Tableed :(1Ravelis oy exaspldde was wei ghed and re-desolved in DMSO and
anal ysed by LCI M5 using ELSD and UV detection. Yields and purities reported
in table 15 4 are average values of the six simultaneous reactions in a row
of reactors. The foll ow ng am nes have been used according to the procedure
descri bed: 1-(2 Piperazin 1-yl-ethyl)-imdazolidin 2-one (entry 1);

4- (10, 10-di net hyl -4a, 9, 9a, 10-tetrahydro- ant hracen 9-yl)-piperidine (entry
2); | benzyl -pi peri di iStafkiny hesive ne (€Nt 1 Yereésin2- (3 - Tabletformu]atedresm
di met hoxy- pherly | CRT adRPT (R ym:ém REPETR — PRTE W Veard s
3, 3-di phenyl 20 propyla o84 ﬁﬁi(&)) 6); l@@%ﬁmﬁ%}éﬂ Oproﬂ Wm@"fh@ﬁ(%( entry 7);

8-f|uoro-2,3,£,5,b5a,9a hexahya-o-rHHpyri-go Hadele—{eht+y—8). 25 16
Sept enmber 2004 598 20 P 1/ 00184 Tablle 4; Results from exanple
4 Starting am n}é\CMsi nTabl &t fglrg?rul ated rl-@l n % ) 190

Ent r yAm nePurijt yRuriq yYilel d (1)PufityFruityYield (% PurityPurity DV
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tabl ets or essentially equal weight anq%gonposition each conprising

essentially the sane wei ght anobunt of bé&ads of a pol yner containing

function rQups which polynmer is insoluble in the solvent for the

, intendedqé%ﬁﬁﬂgsis and said tablets being capable of disintegrating in
sai d sol vent thereby rel easing the polyner beads essentially intact,

characterised in that said tablets conprise I ess than 20 percent by wei ght

of 10 pol yethylene glycol. 2. The dosing formaccording to claiml1,
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solvent 4. The dosing form according to any the claims 1-
- char act erdoswiising esseatialiyhibe samdweight dmomhef beadnlia podymenvohiaiming fuinetiomat

fractional gr . ... The Si for cgor.ding to any of. t | ai s
1 oharaee B e S s AR Bk i B e B et |-
sel ect ed wifip@hatile by dikntphting in GRBEoIVAL hstaby Ssleasingithe ya%-m&%wd%mhﬂyked
wi th divinylbenzene, polystyrene crosslinked wth polyethylene glycol

i ncl udi ngnfeple cpprrisedin-beigidiablets comprissdespdhap 20mercenthynweighteds- | i nked

W th 25 t e, polyethylene glycol grafted resins,

pol y&éyeﬂ%&%@ﬁé&%ﬁ c(;%;("y propyl ene resins and polynmers co-polynerized
together with magnetites or magnetites captured in highly crosslinked
polyystyrene particles. 6. The dosing formaccording to claims5,

char act eri sed 3 Fbedating fempseerding te elaima L thagactedsetlin ghat Giediblys angwepable
based on &ﬂt@&% ?’%tﬁ%ig@?ﬁ&é&%&gwh&g%%%eg' ng to any of the clains

1-6, characterise

15 3. The dosing form according to-claim 1 or 2, characterised in that the polymer is

insoluble in an organic solvent.

4. The dosing form according to any of the claims 1-3, characterised in that the
tablets further comprise a polymer without functional groups.
20
5. The dosing form according to any of the claims 1-4, characterised in that the
e polymer containing functional groups is selected among: polystyrene, linear polystyrene,
| polystyrene crosslinked with divinylbenzene, polystyrene crosslinked with polyethylene glycol
including the POEPS and POEPS-3 resins, polystyrene resins cross-Tinked with
25  polyoxybutylene, polyethylene glycol grafted resins, polyoxyethylene polyoxy propylene
resins and polymers co-polymerized together with magnetites or magnetites captured in highly
crosslinked polystyrene particles.

6. The dosing form according to claim 5, characterised in that the polymer containing
30 functional groups are based on polystyrene. .

7. The dosing form according to any of the claims 1-6, characterised in that the
polymer containing finctional groups is selected from the group comprising TentaGel® resins
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20 polystyrene HL, 4-(2',4"-dimethoxyphenyl- FMOC-aminomethyl)-phenoxyacetamido-
norleucin-MBHA resin, 4-methylbenzhydrylamine resin HIL, hydrazine 2-chlorotrityl resin, 9-
FMOC-amino-xanthen-3-yloxy-methy resin, NovaSyn® TG amino resin HL, 4-
sulfamylbutyryl AM resin, 4-sulfamylbenzoyl AM resin, 4-sulfamylbenzoyl NovaSyn® TG
resin, amino-(4-methoxyphenyl)methyl polystyrene, aminomethyl NovaGel™, Rink amide
25  NovaGel™, 4-sulfamylbenzoyl NovaGel™, 4 FMOC-hydrazinobenzoyl AM rwm, N-
benzylaminomethyl polystyrene, piperazinomethyl polystyrene, N-methylaminomethyl
polystyrene, Wang resin, Rink acid resin, oxime resin LL, HMPB-BHA resin, 4-
Hydroxymethylphenoxyacetyl PEGA resin, hydroxymethyl polystyrene, 4-
hydroxymethylbenzoic acid PEGA resin, 4-hydroxymethylbenzoic acid AM resin, 4-(2/4™
30  dimethoxyphenyl-hydroxymethyi)-phenoxy resin, methylisocyanate polystyrene HL, tris-(2-
aminoethyl)-amine polystyrene HL, morpholinomethyl polystyrene HL, N-(2-
aminoethyl)aminomethyl polystyrene, bis-HOBt-ethylenediamine methyl polystyrene,
cysteamine methyi polystyrene, thiocarbamoyl AM resin, N-cyclohexylcarbodiimide, N+-
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and tri phenyl phosphi ne pol yner ) . The dosing.formaccording to
any of t rheusd.drirtyireethyiphosphonivmn shlgridepalyrmer howad endiriphenyhtbosphirerpodymen i se
an aqgi ti vg‘.a 15 9. The dosing formaccording to claim8, characterised in

t hat thebéJ 11‘t I ve conprises an disintegrating agent. 10. The dosing form
according to claim9, characterised in that the disintegrating agent is
p"ODystyr ene or dinethyl ated pol yet hyl ene gl ycol having a nol ecul ar wei ght
of“about 20 R)(heBasippiprmEccording fo any dfitehelrims 117 citiractarisddiy thad tha tabletsr di ng
to any of ainms 1-10 haracterised in that the tablets are uncoated. 25
12. Use o aer(fgg:}pﬁ‘f)e% Y€t or di ng to any of the clains 1-11, in parallel
synthesis, split and mx synthesis and/or conbinatorial chem stry

1€

15 - 9. The dosing form according to claim 8, characterised in that the additive comprises
an disintegrating agent. '

10. The dosing form according to claim 9, characterised in that the disintegrating
agent is polystyrene or dimethylated polyethylene glycol having a molecular weight of about
20 2000 Da (DM-PEG 2000) or higher.

N 11. The dosing form according to any of claims 1-10, characterised in that the tablets

are uncoated.

25 12.-Use of a dosing form according to any of the claims 1-11, in parallel synthesis, split
and mix synthesis and/or combinatorial chemistry.

13. A method for producing 2 dosing form for a polymer support for organic chemical
synthesis in a solvent medium comprising compression of beads of a polymer containing fime-
30  tional groups which polymer is insoluble in the solvent for the intended synthesis into tablets
of essentially equal weight and composition each comprising essentially the same weight
amount of said polymer and said tablets being capable of disintegrating in said solvent thereby
releasing the polymer beads essentially intact, characterised in that the polymer having
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organi c chem cal synthesis in a solvent nedium conprising conpression of
beads of WO p#8g9er containing fima 30 tional groups whi chPEDDKOBR001BS
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2004 WO 01/68598 PCT/ DKO1/00184 24 functional groups or a m xture
conprising said polyner is pre-treated with an aprotic organic solvent and

dried before tlabil‘ﬁéﬁeﬁoﬂ%&&ﬂhgl&elaﬁb%,%h%r&ﬁ&ﬁ{ﬁweg&-% t13,
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aprotic | G i and. subsequent. |y dryi .sai d | yner ar, m xture
bor or e abria: In 3F ABRG pfe SORRE M Phestdtoly ARG S e betbte”
char act erthsieidotmiationat t he solvent is nethylene 10 chloride or

tetrahydrofuran. 16. The nethod .according to any of the clains 13-15
characterised in that the material used for tabletting conprises |ess than

20 percent by ght _of .pol vet hyl ene yeol . .15 17. . T t hod according to
any of the ci é&%ﬂ%@e%ﬁ%@gh&%%ﬁc mﬁf’mgﬁhﬁaﬁﬁf Ve"gi‘%‘&ﬁ%@ 18y e
capahbe ehidideiopicaa@hpirbied. n t he i ntended solvent within 10 minutes. 18.

The met hod according to any of the clainms 13-17, characterised in that the
polymer is insoluble in an organic solvent. 20 19. The method according to

f the cl ajdms, 13-18.. ch i i n_that the tablets. furth
Compri se a poriare tietibd sbRERERT vttt s 3.4y hakteriien dn MBS i ng (o
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functional groups is selected anong: polystyrene, |inear polystyrene,
pol ystyrene cross-|inked with divinyl benzene, polystyrene cross-linked with
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resins crossli
produced are capable of disintegration in the intended solvent within 10 minutes.

18. The method acconding to any of the claims 13-17, characterised in that the
polymer is insoluble in an organic solvent.
20
19. The method according to any of the claims 13-18, characterised in that the tablets
further comprise a polymer without fimctional groups.

20. The method according to any of the claims 13-19, characterised in that the
25  polymer coniaining fimctional groups is selected among: polystyrene, linear polystyrene,
polystyrene cross-linked with divinylbenzene, polystyrene cross-linked with polyethylene
glycol including the POEPS and POEPS-3 resins, polystyrene resins crosslinked with
| polyoxybutylene, polyethylene glycol grafted resins, polyoxyethylene polyoxy propylene
resins and polymers co-polymerized together with magnetites or magnetites captured in highly
30  crosslinked polystyrene particles. : ’ .

21. The method according to claim 20, characterised in that the polymer containing
functional groups are based on polystyrene.
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gndteriat hsddfor@blettharfadhacospesdsantadditive.ne addi tive conprises an
rating agent. 20

24. The method according to claim 23, characterised in that the additive comprises an
disintegrating agent.

25. The method according to claim 24, characterised in that the disintegrating agent is
polystyrene or dimethylated polyethylene glycol having a molecular weight of about 2000 Da
(DM-PEG 2000) or higher.

26. A dosing form for a polymer support for organic chemical synthesis in a solvent
medium comprising compressed tablets of essentially equal weight and composition each
comprising essentially the same weight amount of beads of a polymer containing fumctional
groups which polymer is insoluble in the solvent for the intended synthesis and said tablets
being capable of disintegréﬁng in said solvent thereby releasing the polymer beads essentially
intact, characterised in that said tablets are made by a method according to any of claims 13- ’
28.

27. Use of a dosing form according o claim 26 in parallel synthesis, split and mix
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