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) BACKGROUND FOR THE INVENTION

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 featutes 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 actit)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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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-
rafing 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 corapressed 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 POBPS
(Renil and MeldaL Tetrahedron Letiers .’3"7, 6185-88, 1996), and POEPS-3 resins (Buchardt
and Meldsl, Tetrahedron Letters 39, 8695-8698, 1998), polystyrene resins oross lintked with
polyoxybutylene such as the pply(s’tyi:ena—tetrahyjdrjqfuran)‘ resins (J andajﬁel®) (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

additives to achieve special properties of the beads such as magnetic properties by addition of
magnetites or magnetites captured in highly cross linked polystyrene particles (Scholeiic_i; 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 bmd catalysts and reagenis. 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,



pol ystyrene based resins such as pol ystyrene cross |inkéé September 2omy |
benzene (DVB), I ncl udi ng pol yet hyl ene gl ycol grafted resins such as the
Tent agel W@ oasgsI\r gogel (r) resins, linear polystyrene, peCYIKMOoS4resins
cross linked with polyethylene glycol inrcluding the POEPS (Renil and

Mel dah, Tetrahedron Letters 37, 6185-88, 1996), and POEPS-3 resins
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pol ystyr ticle Sc Tetrahedron Lett.
1999, 40: emYRhonpty)e O&P’%‘F&Mﬁﬂqi %Fﬁ*@ﬂ 63(4’ ‘30?1%%’99’93 “tvabrme‘ff%ﬁely of
Sout hanptym, ! 41niieh &8%&]}] hp, aleltiy t hesi s"
February 9 lcde 2 fg@%%pt enber 2004 01/ 685%’% 3%#’ } 84 5
Gener al | ;pob@nymm,aﬁ-&' Aeditnsthogyplenyd- Wﬂ@-ﬂmimhmthyh)t-lﬂiena}tymbtanﬂiot- he
particles di f.feren ndforms ependi.ng_ o
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may he Ui‘MO@axﬁﬂblﬁaﬁﬁleﬂ-@%Q&cyﬂﬁbﬁ 1@&@0@% b.%alg gl es or

tial oth an

pellets, where the surfacés are eSsen convex and t he | ongest

di mensi osulfemylhetyr AM resinet-sulfamyltentayl defrwm; d—suﬁ'mnybsnzocﬂ NevaSyafi TGThe

ol |1 psoi A AEr J b RehaR B iystbrc amieny %g%aaf"ﬁ%n%?fé’mgel ected

to enabl eN®RoRI™, Uidulfamgibchidy NoWG&h 4-Fme etnbéf ! es,
bal anced with a desire for a reasonably hi gh specific surface area whi ch

i s pr onotbeazigmisemethyb pelystyreae, piprrzigeaneting ipelysiyrene ON-métylpminpnethyl beads may
rean RS EmE Mk e Rk adreh. CHERIon e INBP-BE FeStbE  hai can t ake
L e s A,
phase i n byfeaymethyBwseoie heid PEGA resin, 4-hydroxymethylbenzoic acid AM resin, 4-(2',4'-
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
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)




separation of said conpound fromthe solution. A polyneté gepember D04
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pol ystyrene, brono-(4-nmethoxyphenyl)nethyl polystyrene, 4- brono .
pol yst yr &9¥Ps-4- (br ononet hyl ) phenoxyet hyl pol ystyrene, bronpacet anmi donet hyl

NovaCel , bromgge ) th 4 | " - ni t rophenyl
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f or i3 pofiystiynad peoupiaag By giyenkéblaicdhdbsities bésel&ted to have similar forms and
2- (4-fornyl - 3- met hoxyphenoxy) et hyl ‘polystyrene, 2-(3,5-dinmethoxy-4-

f or nyl ph%’b@@?}’@fmﬁ opgp gRdiBiensionsd- f or nyl - 3

met hoxyphenox éﬁiéi— +h. EH}[; @q! Sk HL
4- et hyl beqzh%fpy%’l m ngﬁ?@i@ﬁhﬁﬁ?ﬂ m %ne&%%f% e % pory .%H'ché)eHE?dto
4- (2", 4' achuevetamony mlesired tatilédzedmtabloy plopysty thah enakiiane bési dbined 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 |
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chl ori desuyitablythe adOutkasisbletting dditivesitze. phosphoni um chl ori de pol yner
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~functional graupa aﬂétﬁer'ah;ﬁ:&ﬁﬁ' rés@it iBlent®n, théde@Yprovided\: doSihg fodh for 2J - Chem
Soc. , Perkl Tr ans. , 2000, 3815-4195) 16 Sept'enber 2004 WO 01168598

PCT/ DK01 /P8RSy suppert ff’ﬁP’Egﬁ’élF C%P%WE%H&WHW@HWH&W%IPE geeRipsedray be
pr oduced tabsdt\6F e@@hﬁm@sethvlelghtkmwnwshm BachREmA By esRAchIlyIhddafht Welghar the

conmmerci al | ilable polyners ma
Xnt o\tl geads otl a po?ymey T containing 1Vunct10nal 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 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.



modi fied, e.g. by substitution, using techniques well-km®geptembet P@0ski | | ed
person. Further polynmers containing functional groups may be derived by the
| inking of starting material for parallel synthesis by methods well-known
for the chem st skilled in the art. In one enbodi nent, the dosing form may
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provi dedyf hat they are chemically inert and insoluble or otherw se
acceptable in the reaction nediumfor which the 25 tablets are intended,

~ for exanpl e riBables iriag i dirmdl oxitaiingevatiotieanouwishf thdpalyabthuppabtRns caused
by static el fctri ci téélllPol y’rr-eri used as_a stabilizer can be enployed in
‘cases. wiZFEPieR agoupitan tespnegioh Frag00 menThe tahlets maacharemnrosed toadasitpd ovi de
‘tabl ets g4 g{%ﬂq .C Ll e q | es of pol yners that
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51 nt ogPaRGTHeR R e i bE Prebissenh it BPEL PRt aneehasical sability
' 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



agent may for exanple be used to obtain disintegration 1hsssteebgt Jogol ar,
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. not excelsHapOseiuBr e preferred it does not exceed 10% suitably the anmpunt
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present invention, there is provided a dosing formfor a "polynmer support
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f unct i onsilygéerquopaierhastatiaciomability Snd Mapbelbdepresed Hito tabRisweit indg@bvddhe
I ntended synthesis and said tablets being capable of disintegrating in said
sol vidht m phproReriisgsi ng t he pol ymer beads essential ly intact,
characteri Sedean(;[ hat. said tablets gr& mage b\B/ a nmet hod as defined above.
R still anot N&F EURILF BEY R RPEIENnDe FRYRAY B t here i s provided a use
“of a dosimgrdtiersolvast thaled uliable dhalieintdhdedsyaktiosis. Bk beb, the Rl sanbldM X
synt hesi s and/or, conbi natorial chem stry. 16 Septenber 2004 8a_ O her
addi t i végew&aﬁth%ismenﬂﬁﬁ@abktﬂf&smlwggéﬁ/ agegls ob the reectiop pvdastied anddo t hey

are chem L ner. ' |,um r %; gﬁr ' A e.ln th eaction
medi um ﬁ'&t %k’éﬁﬁ%ﬁmﬁg@l%@{aare tiﬂﬂ Shded n%%&%%?r%%‘%gﬁlg‘#rf Hédffré%':f ets
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methanol 1s the solvent in a methoxylafion reaction.

That a tablet is capable of disintegration in a solvent means that the tablet with

‘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 formation, 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.
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The invention is now illustrated by specific examples which are presented for
illustratory purposes alone and should not be construed as any limitation of the invention.

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




The dosing form may be conposed to be used in any proti ¢6 Septenttef 0004
solvent that is suitable for the intended synthesis. In this context, the
-term "SUiW?lﬂbﬁﬁﬁs nmeans that the solvent is capable of di sg@f¥keodide
reagents of the reaction as desired, angd, do not take part 1 n unintended
reactions with other conponents of the reaction m xture under the 15

condition | 4. e |l vent nay _even be,a reagent i,n t I nt

Fenct | on BB a8 18 K Hen B e 05D eaB0T pOE AR Hipet Ppetiiten S X
reaction._ That a tablet is capable of disintegration in a solvent means
that the ngismaentysipg SCopelveas (be) SemyarianMeda Bluigh dfhrompackdesieNeuch as by
vortex mxing can disintegrate in the solvent within 30 m nutes,

pr ef er abl 320408h Priod usesthe S€X-cniumnpwefeqre-eondifioiedrwith 10% wblatod 6f ackfcf orm a
uni form di spersion. The term "capabl e of reshaping after the

di si nt egr @fid BmetiBANF3 M LCDS BRlaYiERE obaRes on 2 PIBS L APRRORR dotiphpb@i 1
original shape after the disintegration of a tablet conprising said beads.

Compr assi %}ﬂgﬁ%ﬁtﬁlﬁ%ﬁ%ﬁﬁgﬁﬁ?éﬁéﬁéﬁkﬁgﬁﬁ fe?%@;ls. _ﬁ'ﬁ?ﬁ?ﬁ?@*ﬁ%@iﬂéiihet
(SEM i CAETFRSRE I IR CoT0 X U %1157 FRLRB SN 109 % wator +°F

disintegration. If the beads are cagabl e of reshaping, the shapes of the
beads ar e0-8%0e tiflyorcaneticacid; salvertrfe 85%ragetonirile Sbwateo - 0138k &rifgodcztitt s in
t he beads after the dispersion is not substantially higher than before the
tabl et f cdoithtGradientq® nfiigin)el 0 %BUI0FEB e 4 2uinf 10 % BIfirlanind ¥oal fie 30 BRI EF
DESCRI PTION OF FIGURE | AND FIGURE 2 Figure | : SEM of pol ystyrene beads,

200- 400 : : | € | : 8
2O O BB RAGUrABl, 51id ROERline 19RO UL 06 LY PiER

M or ok ot gfesplodtossbies bis bRl S RRPoB HIY Py pabbgmicing e~ o' "

ol d/ pal | adi.ym and SEM anal ysi s was. perforned using a Philips el ectron
?ﬁ cr ogcopg“s}g@% _engti was meas%redat aScthunigertSDtablet haa%ness tester. Disintegration

times of tablets were measured in a glass tube (16 x 100 mm) with 2 mI. solvent by vortex
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,



In Fig. 1, the polystyrene beads can be seen as separ at ¢ 88pteaibar sgier i cal
bodies in a narrow range of sizes. 10 . In Fig. 2, polystyrene beads as
uni f or m 3h&VE88 bodi es can be seen. The observed beadsP@FBKVPOIBht act

wi t hout noticeable cracks or danages. T dosing forns according to the

I nvention are stable and reliable dosing forns that can easily, safely and
reliabl e Gremdng), (Gabti¥ed 101 13 110mmel/g18DS00 aieshywiossilihkad withad@6i ons in any 15
formof parallel synthesis and thus increase the throughput of parallel
synt hesi Fdiﬁﬂylbeﬁﬁné}imlvfﬁh Tihoshanyigiobystivne Whepuréhe8at oM Jefin THiddlist r at ed
by specific exanpl es ich are presented for illustratory purposes al one

and shoulggh; .hA ' LAV | . VPLES
Goneral - §Fsaior SaRRRaid ot 280 A0t AR 0 R A i SR e I e
of nitroggn. .nle therw se note 5 starting naterial re obtained
fromI conﬁ%ﬂ%@%@p?‘i@f@m&ﬂﬂoﬁg‘&ﬁwv SGF‘HPIIP‘PPEPI W%S'm“e%ﬁ om >
Tet r ahydr of ur an THFE was distilled under N2 from sodi unni benzophenone

i mred? at M EoRAUE (S A (Gt eNo B 800282 rnpeoximsisly @ maralizhdsosyanato mathyl prior to

use. Parall el reactions were carried out in a mcroblock with 96 reactors

(1 nl) egolysteehefaproxipatshe 1 myhelfz 100-208 mestoandV0L408ymBRpdrodsMirikedwith

Germany). The reactors were flushed with 30 nitrogen prior to the reaction.
For sol i e 1 o r%gﬁﬁééﬁhhﬁ ousBPio(Botn, 409.; MRABas, $i0. 7Chm18ne8 Pt eMber
2004 WO Gof a8200 BaT Dear T melbgoustyto Boc bil)’wasE%Js’sed. I'on exchange
chromat o . a5 i | nst runment using

SCX- col u%rn"gli 17’§?§Trom‘@§5f%%ﬂﬁ%§%‘9§“§%$§ﬁ5§?>§hg%ﬂgk (cat. No. 220508).
Prior to use, the SCX-cal s were_pre-conditjoned with 10% sgl ution of
acetic A plgf’lqaﬁbquwybgnﬂ?ﬁg;&ym haglyshyren oggeieln e d ol 280400ex
API 150EX equi pped 5 with a Heated Nebulizer source operating at 425 C. The
LC pdfips meshecress-linked wighhl Yoghvinglbenzgne) way mueparedenulbgensly 6 Merphy R JI.,50 mm

3.5 pmcolum. Solvent A 100 %water + 0.05 %trifluoroacetic acid,
sol vent Ra8kéviaRdes/DIC) Tetrahdronlen. 1996, 3735209-3212 ttuting 6661 Weang-Rasind4-

Gadient (2 M/mn): 10 %B-100 %B.in 4 mn, 10 %B for 1 mn. Total tine
[(4-Nitrophenoxy)carbonyloxymethyl]phenoxymethyl polystyrene (approximately 0.83
nimo!/_g; 200-400 mesh; cross-linked with 1% divinylbenzene) was prepared analogously to
Zaragoza, ¥.; Tetrahedron Leit. 1995, 47, 8677-8678, 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,



including equilibration, 5 min. Injection volunme 10 L ft®8eptekibes2004L215
Liquid Handler. 10 The conpression of tablets was perforned at a Korsch
. EKO si ng %’%%?’ machi ne. The crushing strength was mea tooTas

Schl euni ger abl et hardness tester. g sintegration tinmes of tablets
wer e rreasured in a glass tube (16 x 10d m W|th 2 mL sol vent by vortex
m Xi ng a ed of a i mately. 500 ha KS 125
basi c) . %?‘%8 Ft?‘("ﬁ@? gql SWPX&Q})(’%PP'y and
tablets vvere deened to be fully 15 dISI ntegrated when a di spersion was
formed and no nore | unps were present For Scanning Electron M croscope
(SEM pi G Y ljggsu;em n sanples were sputter coated in a M crotech,
Pol ar on Mﬁ%ﬁéﬁn—ﬂg— a gol d/ pal | adi um el ectrode and SEM anal ysi s was
- performed using a Philips electron mcroscope XL30. Polystyrene resin was
pur chas e dHerdeied BggipmElated mpateridbudakig éﬁﬂytdnmbemby fhertarany pisti? od @odenedNbirdhgh000,
100- 200 mesh, cross-linked with. 1% d| vi nyl benzene) . Di net hyl at ed
- pol yet hy lageeen sige of 700N PRETansiiesd 0 gﬂnwc&p»éthezsmpmphmmg chased

bl ender - SATze %%ﬁ{#@%ﬂ@“ﬁgﬁ%ﬁ?ﬁ%@ﬁ“ﬁ%- R fpat of e e
pur chasededipe thRﬁ%blbﬂBiéw AFyepfofaift tither tRint0i§ 1710 -C20 tBRYS) or éxﬁahamwvﬂﬁﬁh

02,1.0 mmuol/ 200- 400 mash cross-linked with 1% 25 di vi nyl benzene)
Wang- ResitablolEing seed AEAQA0 tablshs e bpurrsiopee foeas@piealing. Bheeparpresspnderveavaser

100. 280 2R et sl K dotei il FREng SRl S 200 Vs b T

pol yStergM@ﬁltH@faﬁ €36 thef-r200NnBeware phatiben The ﬁ@heﬁm&aéréuseawvéreﬁfﬂland)
(c?;t No 40258; 69Emml Igz:], 100- 200 nesh, crogs linked with 1%
di'vi nyl b&mes ﬂ—SmwﬁhI@nmppmdﬁlprsbm pol ystyrene sul phonani de was
purchased from5 Argonaut (USA) (Cat: No P/ N 800282; approximately 2.0
mol /g). |socyanato nethyl polystyrene (approximately | mol/g; 100-200
mesh and UM 4o destribéd geniRb procediies; abldts With Edmpsitioay Wi®erasiing stwagthnisepar ed
anal ogously to Booth, R J.; Hodges, J. C. J. Ant. Chem Soc 1997, 119:
48821283 dndigated i kablerk wereaRed6eEt hyl pol yst yrene.
(Vi nyl car bonyl oxynet hyl ) phenoxynet hyl pol ystyrene (approxi mately 0.9
mol / g; 200-400 10 nesh; cross-linked with 1% divi nyl benzene) was prepared
anal ogously to Mdrphy, R J.,

~
fort




Rankovic, Rees, D. C. Tetrahedron Lett. 1996, 37: 3209- 324 8¢ptetrdet owt f rom
Wang- Resin. 4- [(4-N trophenoxy)carbonyl oxynet hyl ] phenoxynet hyl pol ystyrene
(approxi NE@ 8168588 83 rmol / g; 200- 400 mesh; cross-1inked WEHDEHI00184
di vi nyl benzene) was prepared anal ogousld4to Zaragoza, F.; Tetrahedron
Lett. 1995, 47, 8677-8678, starting from am nonet hyl polystyrene. 15
Exanpl e Tabfol Compadtitionofiforkediteblesnal i sed pol ystyrene resin beads 20 Wang
Resin Wang-resin beads (25.0 g) was suspended in nethylene chloride (150
m.) at room tenperature for 15 mnutes. The resin was filtered on a
D3-frite Dylegr Polyinyr igpalPrdidae d [Tiblef Ne [Tdblct T € afCras@@gn [ efrper ature i n vacuo.
The fol | gileng Fggl OnMer fheds Werleeight epddigaktac colstings t 0 f he procedure
descri bed 25 apove: 4-}(4-N tn@ghenoxfodar bon xymet hyl ] phenoxynet hyl
pol ystyr %1 SiFaoT pNOIA NO) Pr oyl poIFSt yT eneé lgphormagi de, isocyanato

I

net hyl ~pdl ystyfene, 16| Septenfjer 2004 WO 01/ 6

(vinyl car%gia.yl_ thyli polysty
pol ystyr &ré? T#bl et coffpressi 3%85 ThdSdried a

8 PCT/PpPKO /00184 13
ene __di phenyi phosphanyl
-feratbd material was

gently chushed|by nortar and pistil gdnd screemed through a screen size of
710m and |[¢ERnsSiparred t{BThHe Tijjght-Nng device o ] e punch tabletting
machi ne. | PEG was m xedlw th t he aggl qner at ed i brior to tabletting

i letting was pekforned efther manually (10 -

if part ¢i4-hei | p
20 t abl et@%3 or Péﬁggrrat ®h a [fabl etti:g‘ﬁ speed pf 50-90 tabl ets per
n

hour referred fo as upiscaling. The donpressi force fjvas 10 control |l ed at
a value (@&ssultimg 1n tablets WavIing d6crushrnggostrength of 8-25 N Tablets

with vvei\ghtsd n the r a[lge 30{ngy - fZCO ng wer ¢ producefl. The punch _
the desciPibd Jemeral BFocedujet tabifbrs wih[Abos, (] ons and crushing =
strengthlas 1p indicafed in Table 1|were produced. 16t Septenber 2004

CP-7 P4 A 80 6 3

Ccr-8 P4 A 160 8 9

CP-9 PIPEG A 160 6 16

CP-10 [P5 B 200 8 app.25

Cp-11 {P6 B 100 ] 15

CP—I?. P6/PEG C 200 8 17‘

CP-i13  [P7 A 100 6 app.20

ICP-14  |P7/PEG A 100 6 - app. 15

5 P1 Polystyrene (PS), 1% divinylbenzene (DVB), 200-400 mesh, Rapp-Polymere
(Tuebingen, Germany), cat.-No: H 400 00

P2 PS, 1% divinylbenzene (DVB), 100-200 mesh
Rapp-Polymers, cat.-No: H200 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-



WD 01/ 68598 PCT/ DK01/ 00184 14 Table 1 Conposition of ft3 8eseimabl 20! Tabl et
Pre-treat Tabl et Tabl et Crushing codePol yner typeneatwei ght di aneter
. strength (N) CP-1P1A1006app.8 CP-2P1B1006app. 2 O6app.
20 CP 4Pﬁ‘g§ésg§1%0618 CP 5P3A80620 CP-6RP3A1508app. 20 @%%@@%8
P4A16089 CP-9P3/ PEG A100616 CP-10P5B20G8app.25 CP-11P6B100615 CP-12P6/ PEG
C200817 CP- 13F%A 0?%%% 20 CPR-14P7/ EE%LMOOG?-‘F) 15 5 Pl Pol ystyrene (PS),
1% di vi nyl benzzg from ginorestivg L p-Rofyiagiefbro: ny),
cat.-No: H 40820 P2 PS11% di vi nyl benzene (DVB) 100 200 nesh

Rapp- Pol ynere, cat-No: H 200 O
P4 Isocyanaio methyl polystyrene (PS-CH,-NCO), 1% DVB, 100-200 mesh

5
L =app. 1.0 mmol/g
Preparation: see under P3

. Ps 3-(Morpholino)propyl polystyrene sulphonamide
10 L =app. 2.0 mmol/g, Argonant (USA); Cat.-No: P/N 800282

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). Matenal 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



10 P3 | socyanato nethyl polystyrene (PS-C'% NCO), 1 % DuBSegietbép200resh.
Loading (L) = app. 1.0 mmol/g. Prepared anal ogously to Booth, R7.; Hodges,
J. C J. WAMV@GR®M Soc 1997,119: 4882 16 Septenber 2004 VESDDKOBSYS4

FCT/ DKO1/ 00184 15 4886, starting fromism nonethyl PS (L = app. | nmol;
Rapp Pol ynere, cat.-no: H 400 02) 5 P4 Isocyanato nethyl polystyrene
(PS-CH2 Imwmx%r@\@s BfedA0rotes niking abd eeﬂ-oﬂap?}ﬁ@hﬁﬁtel y SU0amakRh AN Ssee
under P3_P5 3- hol ?%o)propyl pol ystyreﬁ)e sul phonami de 10 L @ﬁgﬁg 2.0
mol / g, q%éﬁﬁ ‘bagig) Thmogwwmglghsmgrauon was monitored visually.

o g B RO S A AR VAR B, o,

R J., RaokeotetumbeRere pRser: T%ﬂﬁﬁ@mshﬁnﬁ&ﬁ@dhﬁrﬂﬂei%G 37. 3209-3212,
startl ng from Wang ReS| n (Rapp Polynere, cat. No: H 2011) P7 Wang- Resi n,

1% DVB, 100-200 mesh, L = 1.0 mol / g; Rapp-Pol ynmere; cat. No: H 1011 20 25
PEG = D net hyl at ed poI yet hyl ene .gl ycol ; nol ecul ar wei ght app. 2000 Da;
Clariant GrbH (Gendorf, Germany). Material was grinded in a | aboratory

bl ender and sieved, particle size varies. PI/PEG M xture of Pl1/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-treat t81S35efabr 20nd P6,
rescpectively, pre-treated with nethylene chloride, PEG not pre-treated.

. Pol yner - ed with nethylene chloride. 40 Exanple 2 Lpn of
tablets %@io%ll{?%gé ation of the tablets 4];3 The tablet was p %@e%hlﬂﬁalgpgl ass
tube (16x100 mm and treated with 2 nL bl vent (see Table 16 Septenber 2004
WO 01/ 68598 16 PCT/ DKO1/00184 2). The mi xture was agitated by vortex m xing
at a speed of approximately 500 Hz with an | KA shaker (KS 125 basic). The

progress mb[égmlﬁﬁteg,laﬁbﬁlbﬁﬂﬁé}%}lﬁglm moni tored visually. Tablets were
deened to be fully disintedgrated when a di spersion was forned in the tube
and no nore | anbs were present. The results are summarised in Table 2. 5
16 Sept en @L@& bl e Weﬂ ationin different solvents
.17 CH2Cl _THEDVE 2741 Tﬁ%ﬁl\ '%“?7‘ aHaty  [PMReiarhi blin [ninlin [min]in
[minlin [|Bf% e i} ol Zlindwie] Jgl o> [Bhok 2524+

CP- 2<2. 545, 0<24. 0<7. )> 1440* < 1P< 12 |CP- 3<7. 0<17]0<16. P<20. 0>1440* >24* >24*
- CP- 4<3. 04%8-D10 |82, 0170. 0<(<9933<[x5CP- Hr2H8< 162 0<1T>B%A45¢ 0>1440* <0. 083>24*

\

Cp-2 <2.5 < 5.0 <24.0 < 7.0 > 1440*% <12 <12

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



CP-5<2.5< 3.0< 3.0< 5.0> 1440*< 0.042> 24* CP-7< 1.0< 51®SePtehbeb20n 1440* <
12> 24* CP-8<1. 0<5. 0<10. 0<5. 0>1440*<12>24*

CP- 9<2. 500#8859&3. 0<3. 0<0. 017>24* CP- 10<2. 5<3. 0<3. 0720<5PGIDKN4/00184

CP- 11<1. 0<2. 0<3. 0<2. 0<2. 0<0. 083>24* CP-18<2. 5<6. 0<3. 0<3. 0<2. 0<0. 183>24*

CP- 13<7. 0<13. 0<30. 027. 0<35. 0<2>24* (CP- 14<3. 0<8. 0<24. 0<6. 0<7. 0<0. 042<0.22 5
not di si nFiligrabilég Wi thin 1 day PCT/ DKO1/00184 10 16 Septenber 2004 WD
01/68598 PCTIDKO /00184 18 Filterability After disintegration of the
tablet, the filterability of the dispersion was eval uated by using

different filt ) E?ﬁio ] i [ 0N ily
could be fil te%ieiglt %ig;g% np léo@%@hﬁggt%%ﬁﬁigg&%ﬁé&&F@aﬁr%aﬁe%ﬁbgrads A
sanpl e of ushipedifibteptfilterttpfesr A1l tabbdtehiads fornit dispersiong tieat sty eowlfl ba filtered.

di sintegrated tablet were 10 subjected to SEM analysis using a Philips

el ect Pon ni croscope XL30. The SEM of the polyner before tablet formation
shows t haj: éﬂﬁleﬂpl yner particles are snooth round beads w thout visible
cracks or ? urts (See Figure 1). The SEM of the pol yner after

di si nt egrideckamicdl stdbdlityaifitled paljumesbédilst t he beads are 15 snpoth and round
W t hout visible deformations and cracks. This analysis shows that the

pol ymer beads are capable of reshaping after disintegration of the tablet

and that RQ BENFMSHyHE RS e tdic? Biftal§iland 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 4 20 Eval uation of the chem cal performance bef 06 Geptachbaf L4
conpression of polyners, to tablets Conparison of 4-

.4-nitrop ar bonyl oxynet hyl | phenoxymet hyl pol ystyre resin
@%ﬁ ds "Perkdifobiss

and formul as a tablet in the linking of am nes 25
4-[(4-Nitrophenoxy) car bonyl oxyrret hyl ] pﬁ noxyrret hyl pol ystyrene was used for
the eva t|on of hem ¢ erfor att of different

am nes ah\g @39’5@5‘“&?@& xyﬁ%ﬁ%&?’@ﬁ%‘a IPSF %g%ng, bﬁgl%" RSpurities
of cleaved_ am nes were anal ysed. 30 The reactions were performed in a

96- r eact @fded asidnets éxthererciom in ihefinstdelf (a4 X ofily siggedotkand2g five regin to

01/ 68598 PCT/ DKO1/ 00184 19 N trophenoxy)carbonyl oxynet hyl } phenoxynet hyl

pol yst yr énereaddrsig X 8).id Theswobdnd pastof thd ddctoblack.dlld @ich of thetelpht fdvacdfors in t he

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

X 8) In bdRicreweRthdRad b sflhtib6f eIt SEht anfiflos 3 RflteR for thE ol ?B‘Isoﬁ wg of 12

reactors were added a solution of one of the eight am nes se cte for the

) e teigtd g R o B I (e AOBORRAR DR Y06 s wflpER ot e 1 o

16h The re Il tered and was MeOH (1 x 1
THEaglfafsaé by %@Fﬂﬂa\ﬁsmne ?elapqmtﬂie) or ij@g 'hefﬁs@“f?ﬁ teredrae@?aela edwifb ) |

and nmet hyl ene chloride (5 x 1 m_; The resin was treated with a sol ution

of nethy (2 Kl1onL Y Me@Hi(1 kdonb), 458 (lcx Aeild, MeOH (101 68 )nTHFA1L xrlouky),

tenperature for 2 h, 10 then filtered and washed with nethylene chloride (1

x 1 nL), M&GH ({ ¥ DimL), ahd mediidencrtbldiidedh® 1CGRALY MThd@edid wis fredttd with B8olutiohr at es

were conbi ned and the volatile solvents evaporated. The residue was

Sij?lii'mvigb R Shiorfle) ERORANS 850 04T o T aho L eenBUaRES ol OLnB“ed
i Afre ﬁz%%@nikra%a%we‘ffﬁaﬁﬂﬂae MR 4 X M6 xrﬁlgié B in a row

of react ors. .The_ fol| ow ng am nes_have been used accord to the procedure
descri bedrethylene qhjonde 1 xf mL). The flliraies yerefombinad ad fhov eE%‘NPIPt? 1);
4- (10, 10-di net hyl -4a, 9, 9a, 10-t et r ahydr o-

evaporated. The residus 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 purifies 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



anthracen 9-yl)-piperidine (entry 2); | benzyl-piperi di 16 deptb@pbnzodaent ry
3); 2-(3,4- dinethoxy-phenyl)-ethylam ne (entry 4); dibenzyl-amne (entry
5): 3, 3- WOMESF?8 20 propyl ami ne (entry 6); benzyl -cycl oprBel/PKaHINHE4 (entry
7); 8-fluoro-2,3,4,5,5a,9a- hexahydro- 2% pyrido[4,3-b]indole (entry 8). 25
16 Septenber 2004 WO 01/68598 20 PCT/ DKO1/ 00184 Table 4: Results from
exanpl e 4abled tRavglifmekempledesi nTabl et fornul ated resin

EntryAm nePurityPurityYield (1)PurityFruityYield (% PurityPurity W/

(9 ELSD(% WV (XELSD (k)W (9% ELSD (%9 1”r'9470-100105- 100
2941006586871059597 3909262701009075100 485100594449866170
5~541005080988391100 67899628394988999 7459819317092450

8, ~[ 9199725656896770 F 16 Septenber 2004 WD 01/ 68 98 PCT/ DKO1/ 00184 21.

CLAIMS 1. A dgsing formseridugimiee pol yner smgpekt for| orgaibeuaREwdiCa

synt hesi S IN el Vidie | purity | Purity |Yied(%)] Purity | Pwity | Yield(%)| Purity | Pority
UV (%) | ELSD (%) UV (%) | ELSD (%) UV (%) [ ELSD (%)

1 »O’v’?“ - 94 70 - 100 105 - 100

2 g 94 100 65 86 87 105 95 97

3 (LT Q| o 92 62 70 100 %0 75 100

4 W 85 100 | s 4 49 86 61 70

s OO | 100 50 80 98 3 91 100

6 9 8 99 62 83 94 o8 89 99

1 m.q 45 98 19 31 0 9 24 50-

8 | ﬁ 98 9 72 56 56 89 67 70




5 medi um conpri sing conpressed tablets of essentially etm8kpteribghto@nd
conposition each conprising essentially the sane wei ght anount of -beads of
- a pol ymery&apkgbfi ng functional groups which polyner is jpnsglpblgsd N the
solvent for the iIntended synthesis and ?@i d tablets being capable of
disintegrating in said solvent thereby | easi ng the pol yner beads
essenti al ilatact, characterised in that said tablets conprise |ess than
- 20 percenwaei ght of 10 pol yethyl ene glycol. 2. The dosing form
according to claim1, characterised in that the tablets are capable of
disintegration in the intended solvent within 10 m nutes. 15 3. The dosing
formaccording to claiml or 2, characterised in that the polyner is

insoluble in an,ongani g selvent 4. The sing formaccording. to any of the
e 1sa orarStRt Gat gt hiort 9 it SRS ina o y rer
Wi t hoyt frhéfinn@oRlprising ¢bmpressd Pabldb6r Samtialy Eqfalivi cBmpbQticwacht the
claims 1-4, characteri seétl1 I n thai'fght he pgl%‘ymer con’lai ni ng anct i onalﬂ gr oups
-1 5 sel ectCOHIPRFIHEFSS bal;as samewelghiamgunpof heads elsrmelymeaopiyngfection:
.crosslin%&&, "%hg;ii@in _b?nz B:; I tp ng Gr.os Iin?r d;.lvvith I]}iethyl ene
ol yool 1 P P b SERERR s ooh B e APy aafiescl
cross- | i rdeith capiitlle SBdiBiatasnb il s aAvenDiedebl ILRRR (e YolPheHeadd &seriiad) NS,
odp B y DélPhetical Y

pol yoxyet hyl ene pol yoxy propylene resins and pol yners.co-polynerize

t oget her th chargaterised in bat sarldaklets campasedessitean 30peregtbyweighteds| i nked
pol ystyr |.C 6. The dosing form according to claimb5,

char ;@t e%&egg{lér#etéfg@l‘t he pol ynmer containing 30 fractional groups are
based on polystyrene. 7. The dosing formaccording to any of the clains
1:8, characterised in that the polyner contai ni_ng functional groups is

3?1 ggt gg fro_m%-ﬂ@egpﬁu&ZWrﬂﬂﬁéOMMa@ § Tiag:}asﬂmt@lﬁéarezem)bkv\o
; , ’ N IRr e. , Tubi ngen, rmany),
ArgoCel (r %%g&érg%tﬁ%mﬁgﬁﬁfﬁtﬁ Tl i%ﬁn}g‘%@'r esin ang Novasyn rgsi ns

(Cal bi ochem Novabi ochem AG Schwi zerl and), in particular: TentaCGel S AC,

TentaCGel S Trt, TentaCel S PHB, TentaGel S HVB, TentaCGel S AM
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



TentaGel S RAM ArgoGel tmAS-SCS, ArgoGetm O, ArgoGel me §BpteBer 2o@pGel tm
5 MB-OH, ArgoGeltm NH2, ArgoGel ' OH, ArgoCelt R nk ArgoG m Wang, ArgoGeltm
Wang O, veooresses hyl at ed pol y(styrene-co-di vi nyl benzene) , PooiDKOe 00180 UNd

pi peridi ne, - pol ynmer bound 4-benzyl oxybgszal dehyde, pol ynmer bound

| socyanat e, poI ymer bound diethyl enetriam ne, vi nyI snl fonyl et hyI

-pol ystyr Ty G Qiibgs I %ae zenne
brom natggﬁ 3 resin, 2- chl%réo%ﬁefgl }?%%ggf}ggr%i) re ﬂbrorr% nat e e
resin, ma»‘am%mms(CelbxmhemﬂavylhmcﬁehnAGc&:hmlmdepaﬂicmak-t ri tyI

?QL?Lfde %ﬁéﬁ‘a@aﬁﬁ%ﬂﬁés’q FIRGRLY S8ph AFyar i eplagd bbgnal TG

resin, brpgadas U;M—I ¥ N tm tm_
br ono- (4net hox ne?ﬁ %%tlgystyr é’ﬁgdéﬁl- ((qugrgOG%o yst Cﬁ%r‘f‘ggOGel '
4- (br 8mo r’Mﬁﬂ?Hi ;Mﬂia%lrgqﬁﬂl‘VQI& rhseﬁemhnmﬁnﬂ-ﬂmg,tMEwaVaGel a 15

Fesim p WREE RGP B Rt e iy s o Mﬁyﬁs SR,

NovaSyn ( rpolykfserdioRind M-Heﬁﬁjlﬂzcyb%nzfafdeh dHWﬁMl?rmér ﬁﬁﬁﬁ@é@é ”’EW‘JIHY styrene,

polystyrene 2- (3 5--- di net hoxy- 4-. T orny phenoxy)et oxy
4- ( 4- f or rjethglenctrianinsheinplsylfnylyethyl palysty@ale: aorylbyl, Weag tesiay pol yst yr eene HL,

A (T4 b%? d%&?@%ﬁ%ﬁ%ﬁﬂ&re AR e SRASE R R B HSEIEET 1 WEHA

resing 4- %WA TﬂTal&)H%!%in?&tﬂcﬁiHrﬁ% Psid, 4! resin, 9-

FMOC- am no- xant hen- | oxy rret hyI resin, NovaSyn TG amno resin HL, 4-

sul f anyl tmtwljmtymhlp } nesind-mathoxyyiky) ehlotige resil Nesaﬂyf mtywmpwehm zoyl

NovaSyn(r 5 n, am no=(4- nety t

am nonet mﬂlr?'ﬁin’ﬁﬁ 8@2&%&3@1@#‘% Qyéﬁ%%ﬁfﬂ oyI NovaGel |
4- FMOC- Mﬁgﬁu%ﬂeﬂlwwyﬁ%eﬁ@wmf»&m%@@ﬁ TGy SLYEERS

pi perazi nonet pol yst yrene t hyl am normet hy pol ystyrene, %,

resin, nﬂbfsaa‘m delbramomsthyl:phesokyethyl polysiprugtomeasetamidomethyl NovaGe1

Hydr et PEGA .1 dr ox ene
hydr ”El{rﬁ%lpﬁxgﬁ])&)%ngl Jzﬁ%@?‘f@gﬁ?’m@é P%&Whﬁ%ﬂf?%%@% @DEE?SHJ’RM resin,
4- (21, 2 Wrifi ﬁy&ﬁaﬁ@@%ﬂfnﬂmm%ﬁ sqgvanat e
pol ystyrene HL, tris-(2 am noethyl)-amne pol ystyrene HL, norphol'i nonet hyl
pol ystyr dfamnyk3- m@mmmwwammaﬁwmgmsﬁf ene,

bi - HOB Mbﬁ&%gcyﬁﬁmxym th)ﬁ2 ,mqemyl-B-memomhmow)buwl NovaGel™

HL, carboxypolystyrene HL, 4-methylbenzhydrylamine resin LL, aminomethylated
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-methyl 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+-



cysteam ne nethyl polystyrene, thiocarbanoyl AMresin, 16 September 2004
N- cycl ohexyl carbodi m de, N+ 16 Sept enber 2004 WO 01/ 68598 PCT/ DKO /00184
. 23 net hy?,@gifﬁssj%yrene HL, 4(N benzyl N nethyl arnino) - pyrigifsxHoSE"

. ethy

supporte ene glycol polyner bo(:%d’
4- mal ei m dobut yram donet hyl - pol ystyren€,” pol yet hyl ene gl ycol 600 bound to

| yst -1 % DVB | - Vi | dj Ly(4-vi | i di ni
o ar ochi drfEbpolimteel; S b Pl N i) aaAES PosmeL plportcs, oylePel ni um
v hvd ) ) i ot ) te).
e A
bound, pyboud o pelystuicoent %DV, pelpét- enylpyndies), mdy(He/inylpyridiniumt r i oxi de

e
chl orisde fRsriBR! pol iphidiliiDioRIHNPRGEABCAIN-ARY A dhuR bR ago und

and triphenyl phosphi ne polyner “10 bo e dosing form acc gto

-any of t yrdinmshiorqhromgte polgmestoginipyridinium kduengit-sulfonaté pelymer bamdpr i se
an additiy 9, The. dosing form according to claim8, chatacierised in
that the sg%{%‘%%de@gﬁglﬁeg@pﬁy?%ﬁ?@& m&’@i’f‘n&mq@% ing form
accor di ngribgabidydiofd.9.0]deb3Lens bR bsﬁﬂreh@,tﬁ RS 1 hBbi R Ghdrid ?ﬁﬁ?nt I's
pol ystyrene ofdygi n[it h] | at ed quyet yl ene-ag?ycdgﬁ( havi%{ﬁa nol ggﬁl ar wei ght
of about bogod,z@bmybept%mqsmmgl}loude Pprilgnerbound andrinphenylpbosphins prolpmernr di ng
to ar&ﬁ of %Igai ms 1-10, characterised in that the tablets are uncoated. 25
12. e o ~dosing formaccording to any of the clains 1-11, in parallel
synthesis, split and m x synthesis and/or conbinatorial chemstry . 13. A
mehhod for producing a dosing formfor a polynmer support for organic

chém cal  synthddedosing foragicoerding teanyofiteotipimsdi-hoharaetprissskin dhat dic thblaids of
a pol yner nt ai ni.ng fi@. 30 tional groups which polynmer is insoluble in
the sol vent for Phe- fh & synthesis into tablets of essentially equal
wei ght and conposition each conprising essentially the sane wei ght

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



anmobunt of said polymer and said tablets being capabl e ofg gksteriregp@dd ng in
sai d solvent thereby releasing the polyner beads essentially intact,

char act eW@eued8598 t hat t he pol yner having 16 Septenber 200BCTHOKDLHEB85H98
PCT/ DKO1/ 00184 24 functional groups orz&a m xture conprising said pol yner
Is pre-treated with an aprotic organic solvent and dried before tabl et

f or mat i orfundkfbnallguyRirAQsixARE Orhrihg s%icpﬁ&juﬁbrlié’»pe&%feag@{l ér?g{p?oﬁé‘qrg&ﬂé t he

pre-treatnent 5 conprises suspendi ng the polymet havin I onal “groups
or the niselvgntengdsingd befomejtablet formpiddnyner in an aprotic organic sol vent and
subsequently drying said polymer or m xture before tablet formation. 15.
The nmet hod according to claim 14, characterised in that the solvent is

nethyl ene 10 Gl bhodaok g Y S ¥ Marackised PLHPLORR AGgAGAI N L0 any

of the 'clains 13-15 characterised in that the material uUsed for tabletting -
conpr Psesompsises wependmeibe pelimeniaving fghetional gyokpser Melnintirgtompising &id 7. The

nmet hod a ' of the cl,ai 13-16 haracteri.sed in that.the
Tobl ors HoRh il ol ofanioaSp iy RSSOV RE i eo b
Wi t hi n 1Qablettoieaionl8. The nethod according to any of the clainms 13-17,

characterised in that the polynmer is insoluble in an organic solvent. 20
19. The nmethod according to any of the clajnms 13-18, characterised in that

et hod accor di 1 oS inE s drHE T shtnétithes b EH el heto e 25
pol ymer chlvride bt Rrahyth6fura@nal groups is sel ected anong: polystyrene, Iinear

pol ystyrene, polystyrene cross-|inked with divinyl benzene, polystyrene
cross-linked with polyethylene glycol including the POEPS and PCEPS- 3

resins, polyst e resi.ns crosslink Wi.t.h ofpsy xybut yl ene | yet hyl ene
~glycol graf t-eﬁ @?ﬁ?&oﬂé‘ﬁf’&%gﬁ%% ep?}?’%}?“ r%"’g?%“ﬁﬂ'éyaﬁg“’and o
pol ymer s raserid uydtEfor £BLbtip0RkRieedsthdPH N RirtnEBy REighPsipRlyciRfereddoied i n
hi ghly 30 crosslinked polystyrene particles. r
15 17. The method according to any of the claims 13-16, characterised in that the tablets
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.



21. The nmethod according to claim 20, characterised in {higbpihBePobodTer
containing functional groups are based on pol ystyrene. 16 Septenber 2004

. WD 01/ 685,9@??%/%%0 /00184 25 22. The nethod accordi ng $oraRY1Misd he
9P .

clains 1 characterised in that the__polymer containing tunctional
groups is selected fromthe group corrpr?gi ng TentaGer resins (Rapp
pol ynere GrbH, Tubi ngen, Germany), ArgoCel (r) resins (Sigma Al drich),
Merrifield 5 resin and Novasyn.(r) resins (Cal bi ochem Novabi ochem AG

Schwi zer | and) , 22 MhR MehdddeBdrding 16 BiyPShe datifs 131AN : . aCel S
BB, Tont aCel ' 2 Typ e achirting LI Te%‘?%'%e%l3sﬁhk€4ﬁlﬁ§8@e#‘tbr%@ SQZNIL,

Ar goGel m By eppiaiting fuvBtig@idbgronpsjis @detted FBn@he gronm c@aprishg?TenhGeifGeking - OH,

pol'y( st yr Caee BELRRGTigioBe D nest. SGommma, SRR o APrliids) Msrifia bound

-

4' -di net h
resinis 4%%%%

4- benzy| opeyibend NoWfyu8 fesir CNBREIAINNN abiSHMPRGISShwBRHAE lin ggﬁ\ggar: _
di et hyl enetri am ne, vinyl sul f onyl met}rgl pol ystyrene, acrylo ng resin,

chl or onet hgntaarlpsA G BentaGrl & Tri; (Tsatabeh® PHB; TrntaEel SHIVEY,) Tente€el§ AM,

2- chl t i j [ I nat P '

21 cohol 1 LGS REM, Wendit s SOURE, Wbt bR P M AR Abeddi:

4- et h - PN ' hNOER i pihk B@hn j &5
NO\r/TgSyﬁ??/{ﬁBTgﬂﬁ‘rAgﬁ%?esi n,rﬁ%d\%éyn(r?fg‘i&g%li or ot %i&?gdﬁaal coh%lgég‘%}?lesi n,

br ono- ( 2- Wepg-Sil.osrinemethifated pelyisyryae-go-divinylusnzeno), pobynicokyyidpineriiines hy |
o219 R BB A TR DRSS e

br omonet hgikphikRastiianie] wny ey HdhIPeRE_kene, by WRIpaRYhH, carbonate Wang
resin, p- nitrophenyl carbgnate Merrifield resin, fornylpolystyrene,

o
AT or 1 S BpRABLEIROL 8ol Move e R e B BB R sBedy r ke Fi.
4met hy| bemethyliityl eliloride re€if] LmlethoxAfityl oAb MY fedhEovaSPa? W AIBAS rEdin,

4- (2 égb;\_enyl - FMOC- ami nonet hyl } phenoxyacét ami'do- norl euci n MBHA
Qe yesith Ny aP s Gichlgrotrityl @lcahol kG esighbiomot@t t y| resin, 9

4 sult angUs DAy el Bl ARt SRR oo SR P ofeiRb on oy

NovaSy n( rpolystyrens, 4-(bromomethy]) phenoxyethyl polystyrene, bromoacetamidomethyl NovaGel™,
bromomethylphenyl-acetamidomethyl NovaGel™, p-nitropheny! carbonate Wang resin, p-
nitrophenyl carbonate Merrifield resin, formylpolystyrene, NovaSyn® TG acetal resin, 2-(4-

20  formyl-3-methoxyphenoxy)ethyl polystyrene, 2~(3,5-dimethoxy-4-
formylphenoxy)ethoxymethyl polystyrene, 4—(4~formy1—3-methoxyphenoxy)butyryl NovaGel™
HL, carboxypolystyrene HL, 4-methylbenzhydrylamine resin LL, aminomethylated
polystyrene HL, 4-(2'4-dimethoxypheny!}-FMOC-aminomethyl)-phenoxyacetamido-

- norleucin-MBHA resin, 4-methyibenzhydrylamine resin HY, hydrazine 2-chlorotrityl resin, 9-

25 FMOC-amino-xanthen-3-yloxy-methyl resin, NovaSyn® TG amino resin HL, 4-
sulfamylbutyryl AM resin, 4-sulfamylbenzoyl AM resin, 4-sulfamylbenzoy! NovaSyn® TG
Tesin, amino-(#methoxyphenyl)methyl polystyrene, aminomethyl NovaGel™, Rink amide
NovaGel™, 4-sulfamylbenzoyl NovaGel™, 4-FMOC-hydrazinobenzoyl AM resin, N-
benzylaminomethyl polystyrene, piperazjnomethyllpolystyrene, N-methylamimomethyl

30  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'-
dimethoxyphenyl-hydroxymethyl)-phenoxy resin, methylisocyanate polystyrene HL, iris-(2-




resin, am no-(4-nethoxyphenyl)nmethyl polystyrene, am nongekbyeriNeyage ' ', :
Ri nk am de NovaCGel , 4-sulfanyl benzoyl NovaCGel , 4FMOC hydrazi nobenzoyl AM
resin, NYH2AEER52M nonet hyl pol ystyrene, piperazi nonet hyl PBOTPI0p0813e,

N- et hyl am nonmet hyl 30 pol ystyrene, Wang resin, Rink acid resin, oxinme
resin LL,. HWPB-BHA resin, 4- Hydroxynethyl phenoxyacetyl PEGA resin,

hydr oxy meibfiyéetind)-siaingpohetyrére Bl dhersholtioteie psbigrens H., REG@A resin,

4- hydr oxynmet hyl benzoic acid AMresin, 4-(2',4"-

di net hox yi}gpamasnsthglnolyshrenss hisHOBtethylenediampine methy) nolysterene) yst yr ene
HL, tris- Eél[gj] %99 / 9 L DKOL/.00184 . 26 .

am uoet h)‘/; ﬁ’% am ggﬂngl gg{y& enfaé’ %%ﬁﬁﬁ%&%ﬁ”@%@ﬂ%ﬁ@ﬁN+N (2-

am noet hyhgthylipobesydne! FID 626 byt P Bl-mbihglaHi)-BiidineQoR M e ShpiR el s/ lene

pol ystyrene, . cysteam ne nethyl polystyrene, thiocarbanmoyl AM resin,

BI— cycf oh&yretae!Bwer bonnded-male ﬁvm@épgagﬂhykyﬂﬁan@pe,@fmthylene Iglycoll 600 |
¢ o VIae,m _ 5
bound, 4 T R M D TR, By BRERL BBt Yool Boo’

bound t o hydtoghloyidenpoly@-¥inilyidipiuny Ghioniasd) poly[divigipyridinium poly(hydrogen
pol y(4-vinyl gg‘y)rl di ni um hydrochl oride), poly(4-vinyl pyridniumdichronate),

pol yl{ 4- vitloWride),ineti-ymyi T idimya rosisencsuinbonpitee pply(4ovinylpycidinim tipromide), um
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according to claim 23, characterised in that the additive conprises an
di sintegrating agent. 20 25. The method according to clai m 24,
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material used for tabletting further comprises an additive.

(@)

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

disintegrating agent.
20
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 N
(DM-PEG 2000) or higher. -
25 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

30 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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