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e.g. the pharmaceutical industry and material sciences. Using these concepts, a large number

20  of compounds are synthesized. Parallel synthesis is a particular form for organisation of
chemical syntheses where a large number of chemical syntheses simultaneously are performed
separately in order to obtain a large number of new single compounds typically for research
purposes. For example parallel synthesis can be used to generate a large number, often
hundreds or more, of analogues of a particular molecule in order to determine which analogue

25  has the most desirable activity in a specific assay.

Combinatorial chemistry is a form of parallel synthesis where the order and the
features of the individual steps are performed using a particular combinatorial approach.

In order to carry out parallel synthesis, a large number of additions, and separations of
substances are necessary.

30 In certain parallel syntheses where a large number of reactions are performed
simultaneously, the time consumed by the individual weighing out and distributing the
required reagents is considerable. Further errors and mistakes inevitably occur during the
required large number of individual weighings.

Additionally, the reagents may be hygroscopic or oxygen sensitive and thus require

35  special measures, especially during weighing, which are additionally time consuming and may
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20  synthesis requires a washing step after disintegration of the tablets and prior to chemical

reactions in order to remove the polyethylene glycol as well as the coating material.

Atrash et al. (Atrash, B. et al. Angew. Chem. Int. Ed. 2001, 40, No. 5) discloses tablets
where the polymer beads are entrapped in an inert polymer matrix which does not disintegrate
when suspended in organic solvents.

25 It has now been found that the above mentioned problems can be solved by a new and
inventive process for the manufacture of a dosing form wherein the reagents are embedded in a
polymer as tablets with the amount and type of tabletting excipients allowing that the tablets
can be used for direct dosage in parallel synthesis without any washing step. In the tablets, the
reagents may be embedded in a matrix consisting of polymer beads. When introduced in the

30  synthesis medium, the tablets disintegrate and release the reagents whereas the polymer beads
regain their shape and are easily removed by filtration. In certain cases, the polymer can be

functionalised with at least one further reagent applied in the reaction.



regain their shape and are easily renoved by filtration. In certain cases,
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Further the invention provides a method for production of tablets using conventional
tableting equipment.

20 Surprisingly the tablets can be formed using conventional tabletting equipment without
damaging the polymer beads in such a way that the filterability of the resulting dispetsion is
affected.

In a further preferred embodiment, a pre-treatment of the polymer or the mixture of
polymer and reagent and/or additive before tablet compression is provided to improve the

25  flowability, blend uniformity, compressibility and dosing of the material, and therefore
reduces the variation in weight, content uniformity and crushing strength of the tablets. Said
pre-treatment comprises treatment of the polymer or the mixture of polymer and reagent
and/or additive with an aprotic organic solvent.

In still a further embodiment, an addition of a disintegrant (e.g. DM-PEG 2000)

30  increases the ability of disintegration and dispersing of the tablets in a particular solvent.

It is a particular feature of the invention that the formed tablets can be uniformly
prepared and are able to disintegrate in a particular solvent to provide a dispersion of the

polymer and the at least one reagent in such a way that the reagent is released in total and that
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25  catalysts, cycloaddition reagents, cyclopropanating reagents, dealkylating reagents,
decarboxylating reagents, dehalogenating reagents, dehydrating reagents, dehydrogenating
reagents, dehydrohalogenating reagents, deoxygenation reagents, deprotection reagents,
derivatization reagents, desilylation reagents, desulfurization reagents, diazoalkane reagents,
diazo transfer reagents, dihydroxylation reagents, elimination-inducing reagents, enolate

30  equivalents, enophiles, epoxidizing reagents, ester hydrolis reagents, esterification reagents,
fluorinating reagents, fluoroalkylating reagents, formylating reagents, glycosylation reagents,
guanylating reagents, halogenating reagents, heteroatom nucleophiles, heterocyclic synthesis

reagents, homoenolates, homologating reagents, hydration catalysts, hydride donors, hydroalu-
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25  (e.g. bromide ion sources, organic bromine compounds), cadmium containing reagents,
calcium containing reagents, carboxylic derivatives (e.g. acid halides, amino acids, ureas,
anhydrides, carbonates, carboxylic acids, chloroformates, dicarboxylic acids and esters, esters,
hydroxy acids and esters, imides, keto acids, lactams, lactones, nitriles, unsaturated acids and
esters), catalysts (organic, inorganic and organometal catalysts), cations (e.g. acylium ions,

30  carbenium ions), cerium containing reagents, cesium containing reagents, chiral reagents (e.g.
enolate auxiliaries, ligands), chlorine reagents (including inorganic salts, organochlorine
compounds, perchlorates), chromium containing reagents (e.g. oxidizing and non-oxidizing

reagents), cobalt containing reagents (inorganic and organocobalt compounds), copper
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25  quaternary ammonium salts, ureas, ynamines), orthoesters, osmium containing reagents,
oxonium ions, oxygen containing reagents (including heterocycles), palladium containing
reagents, peroxides, phenols, phosphorus reagents (including Horner-Wadsworth-Emmons
reagents, Horner-Wittig reagents, phosphines and phosphine oxides, phosphinic acid
derivatives, phosphinous acid derivatives, phosphonic acid derivatives, phosphonium salts,

30  phosphoranes, phosphoric acid derivatives, phosphorous acid derivatives), platinum containing
reagents, potassium containing reagents (inorganic salts and organopotassium compounds),
quinones, rhenium containing reagents, rhodium containing reagents, ruthenium containing

reagents, samarium containing reagents, selenium containing reagents (including diselenides,
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that is insoluble in the relevant solvents, inert to the reaction conditions, capable of being

pa 4V

compressed, with or without suitable adjuvants, to form tablets capable of disintegrating in
said relevant solvents, and able to reshape as beads after the disintegration of the tablet.

25 A preferred polymer according to the invention is polystyrene or a functionalized
polymer based on polystyrene or of another backbone. Based on polystyrene means that the
polymer contains a polystyrene backbone that may be substituted or it may be a copolymer
comprising styrene or substituted styrene monomers. The polymer may be a linear polymer or
a polymer cross-linked with a cross-linking agent as will be known within the art. An example

30  ofasuitable cross-linking agent is divinyl benzene (DVB).

Further preferred polymers in the dosing forms according to the invention are
functionalized polystyrene based resins such as polystyrene cross-linked with divinyl benzene

(DVB), including polyethylene glycol grafted resins such as the Tentagel® and Argogel®



ylides (antinony, arsenic, phosphorus and sul fur ylides), ytterbium

contai ning reagents, zinc containing reagents (inorganic salts and

or ganozi mopeesFent s), zirconiumreagents (inorganic 20 aPdT/DKgaEMIZF rconi um
reagents). The polyner for use in dosing forns according to this invention
may be any polymer that is insoluble in the relevant solvents, inert to

h H o H H o 1 1 . i i
the reactqegifs, qmeﬁlpu;@a&enegﬁa?ﬁ%l@n&fesﬁ@bﬁgs 1&%&%%@#&%@35} Mr;ﬂchhﬂfg

sui tabl e adeuvants, to form ets capable of disinte sal-d
rel evant thePRERS{RenihendMeldal, detradwtuwpd ctiers BEaaIS5 88 £994) md FOHRS:- 2 grsadsi on of

por ystyr amscpacaBiTE PRt S 1 el AROB PP of anot her

backbone. crBaEfEbdORPEIYSBIS MR RBH S tﬁé}ﬁﬂy(%@?ene@&faﬁ?@rbﬁﬁb'é}ﬂtr@sﬁﬁsﬂ 1ﬁ1daGel®)

pol ystyrene backbone that rraﬂil/ be substituted or it may be a copol yner
conpr isi ridog:BMenlands Uddbistrabedrend Lettyi08ncA0xb6323%)spoliidxyeibplepapolynamy be a

| i near po | yoercr.oss-lJdnked wi.th a cross-1inking agent as
will be kﬁéﬁlﬁgﬁo(?%@cﬁﬁéé@g}st@eﬂﬁ%% ng%a)of a suitable cross-1linking
agent is divi ryla forheenelefédMmMboditéitBs polyBlar £ £6b-PO MRS thebtidd iMoSi NY

forms according to the invention are functionalized polystyrene based
resins suHitiyes wackisyy speeial pioperges ofithe beads sushab wiagystichpsenestins by BWBPn of

i ncludin ycal gr.aft resiin uch .as the.Ten l.(r) and
wr gogel (R PhudlEBetillul Bl G BR RS R iR IR Tt L

pol ystoyr effuees; B34 Tetrelicdsen 1t e9b, w1353 pabyeidayienN 816k Bedicy, Dep UFiCH8midihe
PCEPS (Reni| and Meldal, Tetrahedron Letters 37, 6185-88, 1996), and
POEPS- 3 réuiversity pirushamniton Raesppipiinn at thedondferenned Hlighethrengbpa P yndesis’, 8698,
1998), p r gl ins crosslinked with pol yoxybutyl ene such as the

pol y(sty?éeérél’g'i#%?rqghiy@rﬁ%furan) resins (JandaGel (r)) 5 (Toy, P.M; Janda

U. D. Tet r ahedrianmothef dmboi@ént of the iaafoB2)leaspora/sPyEE MY BN r%gﬁii@xy

propyl ene (POEPOP) resins (Renil and Meldal, supra). In a further preferred
enbodi nerfomprised Bahe desing G ixcheputallibpndeddo thsgetymear. Ainpmberefgnel ves to
achi exe | ert net;l, Lopgrti Dy

i 1 on Iy B ARRlErk &Rl ok e BEES) 307 LB ¥RR Sl REBEESG R

pol yst yr éhengpay 2000] #815c8&6nl ei ki, 1., 10 Perez, J.M Tetrahedron Lett.
1999, 40:3531-3534 and Prof. Mark Bradley, Dep. of Chemistry, University
of Sout hanpt on 2 elsERE smpadiment piike @Wﬁﬂ%% fecdosinedhre KpmnEsRs @hesphipesi s |
February &H%’azggmﬁouﬂ%ﬂﬂé’?&&ﬁla‘a”bOdi ment of the invention at |east one
of the catalysts or reagents conprised in the dosing formis chemcally
bonded to the polyner. A nunber of such

0O Q)

AN /U\ /U\ RS

X; N=N X5

20
wherein X1 and X2 independently are N or O, and R4 and R5 independently are selected
from the group comprising lower alkyl and polymer-bonded equivalents thereof. The
phosphine is preferably of the formula R'R’R’P wherein R', R? and R® independently are
selected from the group comprising phenyl, heteroaryl, lower alkyl, phenyl-lower alkyl,

25  heteroaryl-lower aryl and polymer-bonded equivalents thereof. Preferably, one of these
reagents is bonded to the polymer. The reagent bonded to the polymer may be either the
phosphine or azodicarboxylate.

Dosing forms of this type may be useful in reactions wherein acidic heteroatoms are to
be alkylated, e.g. the Mitsunobu reaction, which is an alkylation reaction well-known to those

30  skilled in the art. The use of solid support linked phosphines in the Mitsunobu reaction is
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I n reactions wherein basic heteroatons are to be acylated. As used herein,
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used herein, t - AV 3 t ted fraomthe
group conpri s‘?ﬁ%steglh g}f %4@%%19@%%? %%Qaﬂ p%lﬁl’el y@_&%%}%oﬁﬁé@g al‘%?lg)l 2@1{ he
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used her SOHPTISHE N.&):M-~ aci di ¢ heteroatom neans any heteroatom Y in a group

(Y- H i c gr s p&mﬁ ref, et B2 Yol B rdaltin RHGHE tny ARG NBE 2 hllick 14 SapafiteeCt &4
of being protonated, and wherein Y is selected from the group comprising N, O, P, S.

As used herein, the term ‘solid reagent’ means any reagent which is solid at the
temperature at which the tablets are manufactured including polymer-bonded reactants as well
as reactants that are not bonded to polymers.

20 In one embodiment, the polymer is composed of a mixture of two or more polymers.
Mixtures of polymers may be used in the dosing form in order to obtain tablets with more
desired properties.

Particular a disintegrating agent may be included to enhance the disintegration of the
resulting tablets in a particular solvent. In principle, all disintegrating agents that are inert

25  under the conditions of the intended reaction may be applied. A preferred disintegrating agent
is dimethylated polyethylene glycol (DM-PEG), preferably DM-PEG with a molecular weight
of about 2000 Da (DM-PEG 2000). Preferably, the amount of polyethylene glycol (PEG) does
not exceed 20% by weight of the tablet, more preferred it does not exceed 10% by weight of
the tablet, suitably the amount of PEG in the tablets is zero. Preferably, the amount of other

30 tabletting additives as well does not exceed 20% by weight of the tablet, more preferred it does
not exceed 10% by weight of the tablet, suitably the amount of other tabletting additives in the

tablets is zero.

The choice of polymer or mixture of polymers used may be selected to enhance the
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The formation of the tablets may be performed in an inert atmosphere in order to
20  prevent deterioration of the reagents due to oxidation by oxygen or absorption of moisture
from the atmosphere. As an inert atmosphere, any inert gas may be used as it will be known
within the area. Examples of gases for the inert atmosphere are nitrogen and argon.

Tablet formation can be done using conventional tabletting techniques. A mixture
containing the reagent(s) and the polymer(s) is formed into tablets by application of a certain

25  mechanical force, possibly after granulation, using a tabletting machine as it will be known
within the art.

Tablets may be formed containing various amounts of the polymer support for
example in amounts in the range of 5-5000 mg. The ratio of reagent(s) to polymer is selected
with due regard to the intended use of the tablets and the mechanical stability of the tablets.

30  Generally at least 50 % polymer is needed, preferably 50-90% and more preferably 60-75%
polymer based on the total weight of the tablets.

The tablets may be compressed to a desired form and size for example to fit in a device

such as a tablet dispenser.
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with an aprot iR«,reﬁlfeg@mg e powderrnowder mixture before tablet formation significantly improves

the flowability, blend uniformity, compressibility and dosing of the material, which again

improves the uniformity in respect of dose, disintegration time and mechanical stability of the
20  tablet.
The solvent for the pre-treatment may be any aprotic organic solvent. Preferred
solvents for use in the pre-treatment are methylene chloride and tetrahydrofuran.
One possible explanation, which should not be construed as limiting the scope of the
patent, of the effect of treating the polymer or mixture of polymer and reagents and/or
25  additives with an aprotic solvent is that the surface of the polymer beads are partially swollen
by the aprotic organic solvent resulting in agglomeration of the polymer beads with the effect
that the treated polymer powder may be compressed into tablets with improved mechanical
properties.
The dosing forms according to this invention may be composed to be useable in any
30  protic or aprotic solvent that is suitable for the intended synthesis. The solvent may even be a
reagent in the intended reaction for instance if methanol is the solvent in a methoxylation
reaction or if a mixture of THF and methylene diiodide is the solvent for a tablet containing

polystyrene and samarium metal powder to generate samarium diiodide (Molander, G.A.,
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aprotre or gani LagryanphiEebRiiEle EREE ok TR ok Bt RN PO bt
wi t h t he regdieedsentidiigtthdiheridifiat sk after tHeekingspaion ofaYabike c6RPRERS 586 bedik O
tablets with inproved nechani cal properties. The dosing fornms according to

thi s i nveftirihgnit mepnsibatctbepends aromet mechsisaldamagad byihe tatdetsompression aahr ot i ¢

sol vent t L I r i i V. may even
be a rea%g%l%qh%%%gé}hﬁ%%ggﬂ{ap@ﬁg? FI%E)%? c%rcs‘lilM Eérﬁ\%ﬁlg ng Eggr%aﬁlﬁaaer@%;i s the

sol vent idongaratiohok §ENL piotresiof detbeads tefore fabket Mirnatisieare affbHEisiesgraminhyl ene
diiodide is the solvent for a tablet containing polystyrene and samari um

met al PpoviaiePeads agg<aartie of ishiening e diapsupldbe pads arsawt substaptially\aicrd/aed Hp
PCT/ DKOL/ 00 of radls 08 Bt el eb%dgl.{ng{aﬁﬁmgf;&aon Rehot {3 ARAf R Hh) -

Organi c solvents are preterred. es of  organic solve are
sui t abl e befare thredliigt foomitive, ¢hFignte loanddtigire A¥bihfuttRereletlik.or i de,
t etrahydr of uran, toluene, acetonitrile, ethylacetate, DVSO DV and

hexane. Met hyl ene chloride and tetrahydrofuran are preferred
BRIEF DESCRIPTION OF FIGURE 1 AND FIGURE 2

20

The drawing illustrate an experiment where a polymer and a reagent were compressed

into tablets and subsequently disintegrated in a organic solvent.

Figure 1: SEM of polystyrene beads, 200-400 mesh, before tablet compression.
25  Figure 2: SEM of a powder mixture originating from the disintegration of a tablet comprising
polystyrene and powder of Selenium (CC-11 in table 1).

For Scanning Electron Microscope (SEM) pictures, the samples were sputter coated

with gold/palladium and SEM analysis was performed using a Philips electron microscope
30 XL30.

In Fig. 1, the polystyrene beads can be seen as separate uniform spherical bodies in a

natrow range of sizes.



5 solvents. That a tablet is capable of disintegration in a solvent neans
that the tablet wwth application of a m nimal nechanical force such as by
vortex mwongessan disintegrate in the solvent within 30 PCTVDKeSE)0185
preferably within 10 m nutes, nore prefefred within 5 mnutes to forma
uni f or m di sper si on 10 The term "capabl & of reshaping after t he

di sintegrati ong, # Q@% beagds ) aI I

ori gi nal shape ﬁf) ané:gn d(eg(g%%% ﬁas %mtsg%%gf‘ﬂ gﬁﬁ %ﬁ’u@%d%eads
Furt her mowm-ssmdm phﬂﬁéleb@ﬁﬁ@gﬂﬁ@dﬂﬂlmféﬁﬁhﬁ@e@ eqrhed@@r&gaﬂbéaﬁs arbal iahdtet
conpressi on and  subsequent disintegration. Reshaping of the beads can

conveni en‘f"}ﬂi}o%éo%‘iﬁéblﬁﬁaéhs oidamageipar at i on of SEM pictures of the beads
bef t abl et b
capabl e of reshpri e Rt R orh R MY Sl BAR BT a1 1 er e

and t Ise neagdnersralfeasedactoﬁaland faults in the beads after the dispersion is
not substantially_ higher than before the tablet formation, cf. Figure 1

and Figure 2 fbhe{asmedermspecanding to gy ipvenbpsary stablagudariisblaaigsme formshal GURE
2 20 The dpaw; sdfé b/ g%{aﬁlly% J%Qtlgér%?ﬁﬁﬁgé} é{%ﬁ%ﬁ"ga%tlgnsr %gent

wer e conpresse sequ ntegrated In a ani c

sol vent . feimguof parﬁllelSMes‘ls qnmllthsshmem tlhretaftm,ghﬁﬁ@f paallsTegithesicharrelidbid| et
corrpressiaglg1 25 Figure 2. SEM of a powder mixture originating fromthe
di si nt egr 3GFIRe WYt abl et conprising pol ystyrene and powder of Sel enium

(CC- L} in tablepelhvedidh 1§E(§’9ﬂ1u.@? ggf%ﬁeggilcl gzﬁg:h%%ﬁ\&seﬂ cflir es, the

sanpl es were sputter coate ana ysSI's was

per f or medllustiatayy pufplosdsi ghsneeaing shcr@dmastibercons:tmpé as s’&@r Bhidionloff tHeiigvendion.t he

pol ystyrene beads can be seen as separate uniform spherical bodies in a
narrow range of sizes. WO 01/68599 PCT/ DKOL/ 00185 13 In Fig. 2, polystyrene
beads ar egg&®fprass uni form spherical bodies and the particulate Se powder
as smaller particles of irregular non-uniform shapes. The observed beads
are all intact wthout noticeable cracks or danages. The conplete

di sintegrati on of the beads as essentially single beads secures that 5

reagent | SHEPLRROSEAYRSS ¢ o o)

All reactions were carried out under positive pressure of nitrogen. Unless otherwise
noted, starting materials were obtained from commercial suppliers and used without further
purification. Tetrahydrofuran (THF) was distilled under N, from sodium/benzophenone

20  immediately prior to use. Thin layer chromatography (TLC) was performed on Merck 60
Fa5, 0.25 ym silica gel plates. "H NMR and "H-decoupled *C NMR spectra were recorded at
500.13 MHz and 125.67 MHz, respectively, on a Bruker Avance DRX 500 instrument.
Unless otherwise noted, compounds were measured in deuterated chloroform (99.8%).
Chemical shifts for 'H NMR are reported in ppm with TMS as internal reference. Chemical

25  shifts for *C NMR are reported in ppm relative to chemical shifts of deuterated solvents.
Coupling constants (J values) are in Hertz. The following abbreviations are used for
multiplicity of NMR signals: s=singlet, d=doublet, t=triplet, g=quartet, qui=quintet,
dd=double doublet and m=multiplet. LC-MS data were obtained on a PE Sciex API150EX
equipped with a Heated Nebulizer source operating at 425 °C. The LC pumps were

30  Shimadzu 8A series running with a Waters C-18 4.6 x 50 mm, 3.5 um column. Solvent A
100 % water + 0.05 % trifluoroacetic acid, solvent B 95% acetonitrile 5% water + 0.035 %
trifluoroacetic acid. Gradient (2 ml/min): 10 % B-100 % B in 4 min, 10 % B for 1 min.

Total time including equilibration, 5 min. Injection volume 10 pL from a Gilson 215 Liquid



The dosing fornms according to the invention are stable and reliable dosing
forms that can easily, safely and reliably be distributed to a | arge
nunber ofwoOndésspbdual reactions in any form of parallel spar/bgei/sidhd thus
i ncrease the throughput of parallel synijpesis in a reliable and accurate
way. 10 The invention is now illustrated by specific exanples which are

pr esent edafefier. GO-NBS A4 Qede FHARREESa FhRRECANR06RAHIA 2060 in ans 1;1&160' as

any limtation of the invention. EXAMPLES 15 General procedures
r eact i onscoimne waaMarigd (Fu$ilgIOBeMSRepid-ME(1Px .58 mre) with et flogéri. mUnhies s

ot herw s noted, startin rial.s.were abtained fromcomercial_ .

suppl | ergr%fﬂ%erﬁ@jée ﬂto‘ﬁ% Wﬂéﬁ’o 8&‘?#??’3’&1 ! .as?élf’feﬁmﬂ’laéPBﬁréﬁqdéqﬁk) was
di sti || ednyésame NembraBioa o tasEtdREZARReMEN St gﬁofsmﬁo%ﬁ%ypﬂ{ch%acmeuse-
Thin | ayer chromatography (TLC) was perfornmed on Merck F254 0.25 m

silicd gelhegirashisg strenghivRasmdastradent o hohleunig@INKRIeS hewiness tedere r ecor ded at

500. 13 .and 125 67 tively,. k RX .50
i nstrunen {S&@?%%Téo&tllgfmléés e%%&‘l?ﬁ“&%"rﬂﬂ???ﬁ@?% %ﬁé\aﬁ)ggglg‘?j% terated
chl or of orgoI¥eRObP Wrtex e &l spebd bt HptHimMey N B ¢itheRIKNEH ks (RBMMW t h

TM5 as internal reference. Chemcal 25 shifts for 13C NVR are reported in
ppm r el athagie).t hedieerise af tablet disintegratpagvasmentdrebyiveilysnd tddeipvieradecoedt ant s
(J val ues re.dn. Hertz. . The faoll ow ng abbrevjations are used for

bt 1o+ P TGP FiokReddied MEn o Bhsp il 1B e o g Fertsinont Fop

qui =qui nt Sdanninddrelaronl ¥iclone BANYhibFiras! the Pésit sankyfledRerd 3p@tapRbRe@Bl A ned
on a PE Sci exn%PI 150EX equi g%i((t:ls V\,ith1 a I—Eaat ed Nfabul i zer s%urce ogerati ng at
425 C. Thdliqroteplyfedargre S€ 90 gpingadold/pAladmm elsctraderind $EM enalysiyweer s C- 18

4.6 50 |44 ¥R . 1 0 Ler +.0.05 %¢trifl acetic
aci d?( sol ercl)tn;{ll E(?ng/g ggié?ig’r?iefe r%lhﬁgﬂﬁ%% War g?ﬂ“ﬁ O\S%re%lu?% ]Flflﬁcw%%{:ae > aci d.
G adi ent MB) wetdpetformtd athBUkbrSityFofl Odehsd]iDepadeit o dHemisryn(iOtiensel ot al  ti ne

i ncl udi \r;\%)equi |ibration, 5 mn. Injection volume 10 gL froma G lson 215
Li qui d WEenmnasbydh tierpaakanstoung methnd usipgd ‘éanan@@Aﬁs?( ldd maseepectrsivieteined on

a Varjan - 0 i : var i >- Si 18
o Ve Ry R TR0 s e Rl TP et of et DR o Br el e
was 60 C dlem3@ty ikmal Ausiia), withea PEEH-Blede? Q1400 OWN clpehéd] afalyser.El  node.
The conpression, of tablets was perforned at a Dorsch EKO singl e punch

machi ne. 5 TheP#neihylpted pelyethmisaeiciveel (RMESE s modecular weighbur 10 BD wab et
har dness }Supréﬁa%éd from Clariant GmbH (Gendorf, Germany) (Material was grinded in a laboratory

blender and sieved, particle size varies). Polystyrene resin was purchased from Rapp

20  Polymere GmbH (Tiibingen, Germany) (H 1000, 100-200 mesh, cross-linked with 1%
divinylbenzene). Diphenylphosphanyl polystyrene was purchased from Senn Chemicals
(Dielsdorf, Switzerland) (Cat. No 40258; 1.69 mmol/g; 100-200 mesh, cross-linked with 1%
divinylbenzene. Isocyanato methyl polystyrene (approximately 1 mmol/g; 100-200 mesh
respectively 200-400 mesh; cross-linked with 1% divinylbenzene) was analogously prepared

25  toBooth, R. J.; Hodges, J. C. J. Am. Chem. Soc 1997, 119: 4882-4886, starting from
aminomethyl polystyrene.

Preparation of tablets

30  Agglomeration of polymer beads

Polystyrene
Polystyrene (25.0 g) was suspended in methylene chloride (150 mL). The
polystyrene was filtered through a D3-frite by gravity and dried on the frite at room



Disintegration times of tablets were nmeasured in a glass tube (16 x 100 mm
with 2 nL solvent by vortex mxing at a speed of approximately 500 Hz with
an | KA sivetrer/ef5B6 125 basic). The process of tablet di si PCEOKat/H@BS was
monitored visually and tablets were deep@d to be fully disintegrated when
a dispersion was formed and no nore |unps were present. For 10 Scanni ng

El ectron ERFOREVdcREM pictures, the resin sanples were sputter coated
in a Mcrotech, Polaron SC 7640 using a gol d/ pall adium el ectrode and SEM
anal ysis was Ples foblowing agglongeratefhvietd prepaz¢adconiingriodhepwopiiredi®0ribéd gh

resol ution mass. spectra (HR: were, perforned at the University of
Qdense, [ﬁlﬁé{?mﬁ%}’ h%ﬂéW%PQ@W@B&n%?Y&nﬁ@m}l}op StHHMe peak- mat chi ng
met hod using a Varian MAT 311A nass spectroneter. 15 El enental anal yses

were performed at, the Uni versiti/ of Vienna, Departnment of Physical
cheni ryR on gf sixtuges of pplygtyrenpdeadsangdisplid reagent® CHN el enent al

anal yser. Dinethyl ated pol yet hyl ene gl ycol (DM PEG nol ecul ar wei ght app.
2000 Da) asupueBRsHrdr om O ariant GrbH (Gendorf, Germany) (Material was
grinded in a |aboratory blender and sieved, particle size varies).

Pol yst yrene r elalpstyzae plfl.¢ phwedsusparieRappe®§leRe chloede (6BvhH) §iTudinngen,
Germany) (H 1000, 100-200 nesh, cross-linked with 1% divi nyl benzene).

Di phenyl pRE@ERERS Sagwripst Revedre (hil & prprermaisly 32 omesks ifagnevisedied. The

Di el j I ;e ' ; - .
Cross i ISR P AR ik ol diSeiing o S LB PR, b oo HD s TE e
(appr oxi nixtehdtyrodmrtempérgturd dO-a2®) mesh respectively 200-400 nesh;

cross-1linked V\%‘th é%)di vi nyl benzene) was apal ogously prepared 25 to Booth,
R J.; Hodges, Hte foowmg ggglonperalgs wefsrepped acequgingigdhe progeluradeseribety fr om

' t Ofiy i J ' i.on of polymer
g(ranaggrrgo%gg%, 5?%1%@)y 0 ysetdéﬁy?rﬁg@?gg g %;e(\iAQQB?ﬁb%gl&% ﬁpﬁ{ea?#?bpene CE| o?/i de
(150, 7) T AL ottt i 0 O o

ried _on i [
vacuol® THeP'RSHmb G RepalyBeiyrhereas @8@2@3%@@&3} WOQE@/?PPWSW@“{G& 1 109@-%35700 edure
descri be ol Qﬁ@@l ] h 'nﬂﬁ]ﬁ% (1| H@”{E
pol ystyrcejsneeléﬁgmﬁ)é)éﬁ)}ﬁera i'dgir':ﬁgg’ %"lm%%uures g&%ﬁ%&?@%@e@g@a S c%lgs}fgroe Fd

reagent s (1.00:4.00); Phenylhydrazine hydrochloride/polystyrene (1.00:2.85)

Agglomeration of mixtures of polystyrene beads and soluble reagents

20

Tetrakis(triphenylphosphine)palladium(0)/polystyrene
Polystyrene (10.0 g) was suspended at room temperature under inert gas in a solution

of tetrakis(triphenylphosphine)palladium(0) (1.6 g) in methylene chloride (100 mL). After 15
min, the solvent was slowly and carefully evaporated on a rotavap in vacuo (35 °C).

25 The following agglomerates were prepared according to the procedure described
above: Tetrabromo methane/polystyrene (1.00:2.87); Di-tert-butyl
azodicarboxylate/polystyrene (1.00:3.00).

Tablet compression

30
The dried agglomerated material was gently crushed by mortar and pistil and screened

through a screen size of 710 pm and transferred to the filling device of the single punch
tabletting machine. For the tablets containing both functionalised polystyrene beads and a

mixture of polystyrene beads and a soluble or insoluble reagent, the mixtures were



Samari unif Pol ystyrene Pol ystyrene (10.0 g) was suspended i n nethyl ene
chloride (60 nL) at roomtenperature. Samarium powder (3.0 g, approxi mately
325 mesh;w@bi/eg5p9) ) was added. The 10 suspension was filt PEBPOKONGEBS
continuous stirring on a D3-frite by grﬁgity and dried on the frite at
roomtenperature in vacuo. The follow ng aggl onerates were prepared

di i bed .. above:. Ti hl orid .
G hycr at egrh AP ARRAY By aRGlHOR, R S ine 1B tablouil Wi iopued st
(1.00: 2. 8njrually (EL-hg0 aibkk) e buteibidatl ovitl MasilbHing byt r 6090 (b1Q9p 3 108) : 15

Pot assi um car honat e/ pol ystyrene (1.00;2.03); sodium periodate/polystyrene
(1. 00: 2. oglerred dppsam-sealing |T¥l§1c9méﬁ¢éslmf0@)@:vzasssylt;rolmdwﬁa Niluergsolting iy tablets

(1.00: 4. : j r ( : 4. .+ Phenyl hyd [

hydroshi ory g DB M EhpE 358 0 Telths bl Beiep e i OF 86 o8 g v

pol ystsyr egrediveddihegiucls Giatilotets ise@ 9@t i thtrange of 4 — 8 mm with compound cup shape.
Tetraki s(tri phenyl phosphj ne) pal | adi un(0) / pol ystyrene _ Pol ystyrene (10.0 Q)
was suspended g#ig g’@fﬁe?“éﬂ?ﬁ@ Bentetal pragadise, tallelp igpempasitionsgind cctushingfstrength
tetraki s(frdy I adium(0) (1.6 g) in nmethylene chloride (100
m) . Afté%Skgwﬁﬁyggﬁ?ﬁggggﬁégg%hMas slowy and carefully evaporated on a
rotavap in vacuo (35 C). 25 The follow ng aggl onerates were prepared
according to the procedure described above: Tetrabrono net hane/ pol ystyrene
(1.00:2.87); Di-tert-butyl azodicarboxyl ate/polystyrene (1.00:3.00).

Tabl et conpression 30 The dried agglonerated material was gently crushed by
nortar and pistil and screened through a screen size of 710m and
transferred to the filling device of the single punch tabletting machine.
For the tablets containing both functionalised pol ystyrene beads and a

m xture of polystyrene beads and a sol uble or insoluble reagent, the

m xtures were WO 01/ 68599 PCT/DKOL/ 00185 16 aggl onerat ed separately and

m xed before the screening. The tabletting was perforned either rmanually
(10 - 20 tablets) or automatically with a tabletting speed of 50-90 tablets
per hour referred to as up-scaling. The conpression force was controlled
at a value resulting in tablets having a crushing strength of 8-25 N
Tablets with weights in a range of 80-250 ng were



5 produced. The punch dianeters used were in the range of 4 - 8 Mmw th
conpound cup shape. Using the. described general procedure, tablets with
conposi t ivoms1/e83d cr ushi ng strength as shown in Table 1 weeEDROUOUSEdD. WO
01/68599 17 Table 1 Tablet Properties PEI/ DKO1/00185 Enbedded Proportion
Aggl omer Tabl et Tabl et Crushing CodeMaterial of pS a)ation

wei ght di arggler shspngbbeMet hod mmm CC- 1SnCl12* 2H2075A2008app. 18 CC-2Pd/ C

b) 77B250815 CC- 3Pd( PPh3) 486B100615 CC-4P)d(dba) 2/ P(t - Bu) 387B1006not

measur ed |CC- 5Ph- NHNH2* HCl 74B1508app. ,&égi CC TDlgl/l- PEGQ%}?;}?:O ( lﬁ%OAégOGl
CC- 7K2Q03 cdde8 CC- 8I\xb ewerr [LelkletCC t) 67AL06 15
CC-10Sm § ial 15 CC- 1af®s ¥) ngaaWﬁlgh% SRS dftse@@ilooehw
CC- 131 n H b1a 5a)PS = Polystyrlene 1% divinyl benzene {(DVB). 2P0-400
mesh, Rapp Pol ynere (Tuebinge Ger many) ;
AP Polynere ( 9t V5 limgl o) IN]

CC-1 SnClp*2H70 75 A 200 8 app.18

CC-2 Pd/Cb) 77 B 250 8 15

CC-3 Pd(PPh3)4 86 B 100 6 15

CC-4 Pd(dba)>/P(t-Bu)3 |87 B 100 6 not

C) measured

CC-5 Ph-NHNHp*HC1 |74 B 150 8 app. 20

CC-6 DM-PEG 2000 9) |90 A 100 6 18

CC-7 K>CO3 67 B 100 6 app. 15

CC-8 NalOg 67 B 100 6 varies

CC-9 Sm ©) 67 A 100 6 app. 15

CC-10 Sm ©) 77 B 100 6 app. 15

CC-11  [SeD) 77 B 100 6 app. 15

CC-12  |Al®) 80 B 100 6 15

cC-13  |mb 80 B 100 6 15

a) PS =Polystyrene, 1% divinylbenzene (DVB), 200-400 mesh, Rapp Polymere (Tuebingen, Germany);

cat.-No: H 400 00
5
b) Pd on activated carbon; proportions: Pd (4.8%), H,0 (57.8%); C (37.4%), IMC Johson Matthey, UK
c) Ratio: Pd(dba),/P(t-Bu), = 3.59 : 1.00; dba = dibenzylideneacetone, P(t-Bu), =
10 Tri-tert-butylphosphine (ALPHA)
d) DM-PEG 2000 = dimethylated polyethylene glycol; molecular weight of app. 2000 Da; Clariant
GmbH (Gendorf, Germany) material grinded in a laboratory blender, particle size varies
15

€) Sm-powder; app. 40 mesh, Avocado



cat.-No: H 400 00 b) Pd on activated carbon; proportions: Pd (4.8%, H20
(57.8%; C (37.4%, JMC Johson Matthey, UK 10c)Ratio: Pd(dba)2/P(t-Bu)3 =
3.59: 1. ™0 odtsa9e: di benzyl i deneacetone, P(t-Bu)3 = Tri -t erCEDEDYD@EBDSPhI ne
(ALPHA) 15d) DM PEG 2000 = di net hyl at ed gl yet hyl ene gl ycol ; nol ecul ar

wei ght of app. 2000 Da; Cdariant GrbH (Gendorf, Germany) material grinded
in a laboratory blender, particle size varies e)Smpowder; app. 40 nesh,

Avocado 01/ £8399..RGI A 10Q48p 18 f) g) 5 Se-powder, app. 100 nesh,
Al drich %D powclgprEj (el;’rag%-ze . E. Merck, Darnstadt (Germany) h) |n-powder,

app. 325 gresh; AR Aead) O BLeak] indiRE @0shan 30 A) Pol ystyrene pre-treated
wi th et hyl ene chloride, enbedded material s not pre-treated B) M xture of
Pol ystyrene and enbedded material pre-treated with nethyl ene chloride

Eval uati dp of Thabkdét appl 325Rhesh; ALeHA At | on of the tablets The tabl et was

pl aced in a glass tube (16x100 nm and treated with 2 nL solvent (Table
2). The meglomrrtionasthadi t at ed by vortex mixing at a speed of approxi mately

. I e b|
500 Hz Wi 4boryaftedKA-SRRK G I(&éﬁ%_lellgéillolblﬁ(% !exﬁzi%edcjlgggrateen?aﬁ%lF @%ﬁﬁgﬁ tabl et

di sintegrati on"was nonitored visually ) S we ened to be fully
di si nt egrREYURISERPLEtENS I FEbedied matsrid prervstied withmsthylersishlosidsd  no nore | unps
were present. The results are sumarised in Table 2. 25 30 35 WO 01/ 68599
PCT/ DKOL/ ©dstionlsf tABletse 2 Disintegration of tablets in different solvents

15  Disintegration of the tablets

The tablet was placed in a glass tube (16x100 mm) and treated with 2 mL solvent
(Table 2). The mixture was agitated by vortex mixing at a speed of approximately 500 Hz with
an IKA shaker (KS 125 basic). The progress of tablet disintegration was monitored visually.
20  Tablets were deemed to be fully disintegrated when a dispersion was formed in the tube and

no more lumps were present. The results are summarised in Table 2.

25

30

35



CodeCHzC12 THE DWVF Tol uene CH3CN DMSO Et hanol

(sec) m nm nm nm n( hours) (hours)

CC- 1< 60< 4.0< 17.0< 6.0< 150> 24*> 24*

CC- 2<10<wWOoatlief3e9 . 0<15. 0<0. 06<3 CC- 3<10<2. 0<1. 0<4. 0<3. 0<1pcr/PKv1/0asz<20<
4.0< 9.0< 7.0ntntnt CC 5<20<1.0<1.0<1. 0pgl50<12>24* CC-6< 180< 7.0< 10.0<
2.0< 20.0< 0.33< 2 CC-7< 60< 4.0< 1.0< 1.0< 20.0> 24*> 24%*

CC- 8<20<57852 OsidinRE RN R hiddis dor9m30penks O< 1. 0< 1.0< 25.0> 24*> 24
24* CC-11<30< 1.0< 1.0< 1.0< 420> 24*>
24* CC- 12<30<2. 0<1. 0<1. 0<35. 0>24*>24* CC-13< 240< 1.0< 11.0ntntntnt 5 nt

CC-10<90< 1.0< 1.0<71.0< 420> 24*>

10 After

ormed di spersion

ts had forned
)CT/ DKOL/ 00185 20

o7 e sofeFon ot BEEC Bt e
was evallgated—by - usi i Yo (). o iholis) | ihoure), ¢
di sper .Si ﬁ?}élha{ . k%ﬁ‘diﬁ! ”4%93! <ﬁ"(:)L fEEGTIOjf e¥§Hf'570ﬁ\ >2 >24%
Mechani cdl” stabi]l ity of tThe polyner
CC-2 <10 <1.0 <10 |<1.0 [<150 [<0.06 [<3
CC-3 <10 <2.0 <1.0 |<40 |30 <12 > 24%
CC-4 <20 <40 <9.0 <70 nt nt nt
CC-5 <20 <1.0 <10 [<1.0 [<150 <12 > 24%
CC-6 <180 [|<7.0 <100 [<20 [<200 <033 [<2
CC-7 <60 <4.0 <10 [<1.0 [<200 [>24% [|>24*
CC-8 <20 <5.0 <50 [<4.0 [<80.0 [>24* [>24%
CC-9 <90 <1.0 <10 <10 [<250 [>24*% [|>24%
CC-10 <90 <1.0 <10 [<1.0 [<420 [>24¥  [>24%
CC-11 <30 <1.0 <1.0 [<1.0 [<420 [>24* [>24*%
CC-12 <30 <2.0 <1.0 <10 [<350 [>24* [>24%
CC-13 <240 [<1.0 <11.0 |nt |nt nt nt

10

nt

Filterability

not tested

not disintegrated within 1 day

After disintegration of the tablets, the filterability of the formed dispersion was

evaluated by using different filter types. All tablets had formed dispersion that readily could be

filtered.



For the analysis of the nechanical stability of the polyner beads, tablets

of a mxture of polystyrene and sel enium powder were fornmed. One tabl et

was addedvoor/@&sed. net hylene 5 chloride and left until thecT/asbeoossas ful |y

di sintegrated. A sanple of the polynmer beghore tablet formation and a sanple

of a disintegrated tablet were subjected to SEM analysis using a Philips

el ectron .. The SEM of the polyner before tablet formation
BRI SAY OSBIGROY™YE are  snooth round beads without visible

cracks or faults (See Fi gure 1). 10 The SEM of the polynmer after

di sintegration of the tablet shows that the beads are snmooth and round
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Evaluation of chemical performance of embedded reagents after agglomeration with

polystyrene and compression to tablets

20
Example 1. Mitsunobu reaction by use of tablets comprising polystyrene, di-tert-butyl
azodicarboxylate and diphenylphosphanyl polystyrene in combination with tablets of
isocyanato methyl polystyrene

25 The results of the evaluation are summarised in Table 3. A detailed description of the

procedure follows:

2-(2-Phenylsulfanyl-ethyl)-2H-naphtho[1,8-cd]isothiazole 1,1-dioxide (entry 1).
Two tablets containing in total 0.22 mmol di-tert-butyl azodicarboxylate and 0.29 mmol
30  resin bound diphenylphosphine were added at room temperature to a solution of 2H-
naphtho[1,8-cd}isothiazole 1,1-dioxide (21.0 mg, 0.10 mmol) and 2-phenylsulfanyl-ethanol
(29.9 mg, 0.20 mmol) in THF (3 mL). After stirring for 16 h, THF (2 mL) and one tablet

containing isocyanatomethyl polystyrene (150 mg, 0.15 mmol) was added. The mixture was



was added to the conbined filtrates and the m xture was stirred for 1.5 h.
After evaporation of the solvents in vacuo, the residue was purified by
solid phaseossdspacti on over silica gel 5 (heptane/ethyl arer/aKe1/601831) to
furnish 31.5 ng (89 %9 of the desired pra?uct as a solid (LCMs: 98 %
UV-purity and 99 % ELSD-purity). An anal ytical sanple was obtained as
slightly yell ow needles by recrystallization fromdiethylether (np: 94 O).
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7.49 (d, PH7.8)77.87 @h, 4H), 9274 @, 112 = 738),8.90d, PuNLH0 2%, =3.0).
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2- phedyl sul f anyl - et hanol (0.20 mml) and 5-nitro-isoindol e-1, 3-di one (0.10
mml ). 25 Purification by solid phase extraction (heptane/ethyl acetate =
5:1) furni shedasfodlowing dayepounyls wereriepamresiceerding todheprogeduge desciibed LC- VB

85 % UV- i 0 ity i.cal t aj. ned
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113 O). ' Hendy® &hd>s.27 (t, 2H, J=6.8), 3.99 (t, 2H, J=6.8), 7.09 (t, 1H,

J=7.3), 7.21 (t, 2H, J=7.8), 7.38 (d, 1H, J= 7.1), 7.98 (d, 2H J= 7.1),
8.58 (dd, 1H, J1 = 30 8.3 and J1=2.1),8.60(d, 1H, J=1.9).

2- Phenyl sul fanyl,_ A0 Ao - | C, acid try 4)
was p?epar ed f%gzm@%\%%ggﬁj% @S%O%W%lf%@gj \krﬁszﬁ%f) %g&e(ﬁjﬁ? 32u Pﬁ%ﬁlﬁn@ﬂanol
(0. 20 nmodthaneh .20 nintolparmblfibhdnsl aseeic heidagObidaiviot). Rediflcafidn b§ sondPhase
Purification tgg/ ol i de(phafe extr agléi on, heBt ane/ethyl acetate = 5:1)
f ur ni shedP*8ECBOn @ﬁp@ eyl aetaitys ¢ eh2'bd g (94 Sohokibe desired eroduct g5 o
UV-puri t ysoB891 Mm% Bb 5Py -purity and 87 % ELSD-purity). An analytical sample was obtained

as colourless needles by recrystallization from diethylether (mp: 100 °C). 'H-NMR § 3.31 (t,

20 2H,J=7.1),4.18 (t,2H,J=17.1),6.91 (d, 2H, J=8.5), 7.22 (t, 1H, J=7.5), 7.29-7.32 (m,
3H), 7.39-7.43 (m, 4H), 7.49 (d, 2H, J=8.9), 7.52 (d, 2H, J = 8.0).

5-Nitro-2-(2-phenylsulfanylethoxy)-isoindole-1,3-dione (entry 3) was prepared from
2-phenylsulfanyl-ethanol (0.20 mmol) and 5-nitro-isoindole-1,3-dione (0.10 mmol).

25  Purification by solid phase extraction (heptane/ethyl acetate = 5:1) furnished 33.0 mg (100
%) of the desired product as a solid (LC-MS: 85 % UV-purity and 80 % ELSD-purity). An
analytical sample was obtained as intensively yellow needles by recrystallization from
diethylether (mp: 113 °C). 'H-NMR g 3.27 (t, 2H, J = 6.8), 3.99 (t, 2H, J=6.8), 7.09 (t, 1H,
J=13),7.21 (t,2H,J=17.8),7.38 (d, 1H, J=17.1), 7.98 (d, 2H, J=7.1), 8.58 (dd, 1H, J, =

30 83andJ, =2.1),8.60(d, 1H,J=1.9).

2-Phenylsulfanyl-ethyl)-5-nitro-naphthalene-1-carboxylic acid (entry 4) was prepared from



purity). An analytical sanple was obtained as slight yell ow needl es by
recrystallization from5 diethylether (np: 71-73 C. 1HNWR g 3.36 (t, 2H,
J= 6.8), Wwo60685p9 2H, J= 6.6), 7.22 (t, 1H, J= 7.3), 7.3eCTDKORH18I= 7.5),
7.46 (d, 2H, J=7.5), 7.65-7.71 (m 2H),,8.18 (d, 1H J= 7.1), 8.19 (d,
1H,J:75)866(d 1H, J—85)926(d 1H, J= 8.0).
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1.73 (m 1H), 2.01 (m 1H), 2.12 (m 1H), 2.77 (m 1H), 2.87 (m 3H), 2.99

(in, 1H), 3.25 (m 1H), 3.76 (s, 3H), 4.27 (m 1H), 6.81 (m 4H). 25 30 WD

01/ 68599 23 Tablethyd/2R@siulidmob-yEphenphg iyl Mubre\aaby S K eacirepadd from 2-

PCT/DKOl/ 018 ntr ubs ate 1 ub trate 2ProductYi eId Purity Purity %V
oL SO Y 1 agg%g é)llzm% dagolr1-yjgphegol (O3} mmol). iéunﬁcatlon by

solid phase extractlon (heptane/ethyl acetate = 5:1) furnished 16.1 mg (62 %) of the desired
product as an oil (GC-MS: 100 % purity). 'H-NMR § 1.08 (t, 6H, J=7.1), 2.65 (q, 4H, J =
7.2),2.90 (t, 2H, J = 6.1), 4.07 (t, 2H, J=6.1), 6.98 (d, 2H, J=9.0), 7.18 (s, 1H), 7.20 (s,
1H), 7.29 (m, 1H, J=8.5), 7.76 (s, 1H).

15
3-(4-Methoxy-phenoxy)-1-aza-bicyclo[2.2.2]octane (entry 6) was prepared from 1-
aza-bicyclo[2.2.2]octan-3-0l (0.20 mmol) and 4-methoxy-phenol (0.10 mmol). Purification
by solid phase extraction (heptane/ethyl acetate = 5:1) furnished 16.2 mg (69 %) of the
desired product as an oil (LC-MS: 37 % UV-purity and 87 % ELSD-purity). 'H-NMR § 1.39
20 (m, 1H), 1.54 (m, 1H), 1.73 (m, 1H), 2.01 (m, 1H), 2.12 (m, 1H), 2.77 (m, 1H), 2.87 (m,
3H), 2.99 (m, 1H), 3.25 (m, 1H), 3.76 (s, 3H), 4.27 (m, 1H), 6.81 (m, 4H).

25

30
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Table 3 Results of Example 1 (Mitsunobu reaction)

Entry Substrate 1 Substrate 2 Product Yield Purity Purity
% Uv% ELSD %
1 o v w
O=5_NH 05—
§ BN
OH 0\/\5
, ©/s\/\OH @ 91 89 87
onN [o] NO, o
, m”” @,s\/\OH @fén’\’s 100 84 80
o} 0
NO, NO,

4 ©/S\/\OH 90 97 99

OH
" °\/\NJ 61 100
> /“NO L N »NO J (GC-MS)

6 /©/OH HO@ 01@ 69 37 87
~o No” i N

N

5
Example 2. Acylation reaction by use of tablets containing polystyrene,
tetrabromomethane and diphenylphosphanyl polystyrene in combination with tablets of
isocyanato methyl polystyrene
10 Results of the evaluation are summarised in Table 4. A detailed description of the

procedure follows:

4-Morpholinocarbonyl-ferrocene (entry 6). A tablet containing 0.11 mmol
tetrabromomethane and 0.15 mmol resin bound diphenylphosphine was added at 0 °C to a
15  solution of ferrocenecarboxylic acid (23.3 mg, 0.10 mmol), morpholine (10.7 mg, 0.12
mmol) and triethylamine (22.6 mg, 0.22 mmol) in dry THF (1.5 mL). After stirring for 16 h
at room temperature, THF (2 mL) and a tablet (150 mg) comprising isocyanatomethyl
polystyrene (0.15 mmol) were added. The mixture was stirred for 2 h at 60 °C. The resin



J ONO LN 5 Exanple 2. Acylation reaction by use of tablets containing
pol ystyrene, tetrabrononethane and di phenyl phosphanyl polystyrene in
conbi nat ivod 0wbssh9 t abl et s of i socyanato net hyl pol ystyrenkCl/OKReswB: s of
the evaluation are sunmarised in Table 494A detail ed description of the
procedure foll ows: 4-Mrpholinocarbonyl-ferrocene (entry 6). A tablet
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0.22 mmol ) in dry THE (1.5 nl).

triethylam ne (b§2.6_rrg, . . After stirring for
16 h at puwdiedibyrspbd ahaseexirastion((Reptine/eing asctateit Bf) (olfsthisty) 3.6 orgnEb %) ng

St ed ropepeeRgoe GUS: % e wdBl BETBarotroTab i fl o
filtered @}@%yﬁiﬁgq}w 44y I(%gﬁg,lfg)}eg,ci%?f; #ﬁé%sogfglzmtjil 't hanol (1 x 1

m.), and nethyl'ene Chlor ent’s were evaporated in
vacuo and the residue was purified by solid phase extraction

hept / et hyl tate =1: f [ 13.6 459 Qr.ange/ br own
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3.74 i ! XA AT el = .
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met hoxy bxohid pheseaaxirdctian (béptemadtthyloavdtal; 61 di) fenishied 2dinkg (29 %Poflife dugited.
extraction (heptane/ethyl acetate =1:1

i 100 aproductis 2 £osuRsRapTg A NS A v TP S b B Peiy < Be NaMR il
- : b S i ' .1 3. 88
(5745 BN &, 305 s (C BiP-A 3 o, W3R rodd, 1), A 3 Y

2H, J = 1)J =8} chationdjng tv "HHNNMR, tht revimimhpuritysé-iiethoixs béntvid Sk wikielnz oi ¢
acid, which V\gs used as stgrti ng material. 15 4-Chl oro-N-(2-norpholin-4
yl - et hyl )YHEHE4 AT HEUPEIRIGIEY was prepared from 4-

15 4-Chloro-N-(2-morpholin-4-yl-ethyl)-benzamide (entry 2) was prepared from 4-
chloro benzoic acid (0.10 mmol) and 2-morpholin-4-yl-ethylamine (0.10 mmol).
Purification by solid phase extraction (ethyl acetate/heptane/triethylamine = 5:1:0.1)
furnished 12.2 mg (45 %) of the desired product as a colourless solid (LC-MS: 98 % UV-
purity and 99 % ELSD-purity). 'H-NMR g 2.51 [m (broad), 4H), 2.61 (t, 2H, J=5.9), 3.55

20 (q,2H,J=5.7),3.73 (t, 4H, J=4.7), 6.75 [s (broad), 1H], 7.42 (d, 2H, J=8.5), 7.71 (d, 2H,
J=28.5).

Dodecanoic acid dipropylamide (entry 3) was prepared from dodecanoic acid (0.10
mmol) and dipropylamine (0.10 mmol). Purification by solid phase extraction (heptane/ethyl
25  acetate = 1:1) furnished 20.4 mg (72 %) of the desired product as a colourless oil (LC-MS:
99 % ELSD-purity). 'H-NMR § 0.88 (t, 6H, J=7.3), 0.92 (t, 3H, J="7.5), 1.26 (m, 18H),
1.5-1.7 (m, 4H), 2.28 (t, 2H, J=17.8), 3.18 (t, 2H, J=7.8), 3.27 (t, 2H, J= 7.8).

1-Morpholin-4-yl-4-phenyl-butan-1-one (entry 4) was prepared from 4-phenyl-
30  butyric acid (0.10 mmol) and morpholine (0.10 mmol). Purification by solid phase
extraction (heptane/ethyl acetate = 1:1) furnished 17.4 mg (75 %) of the desired product as a
colourless oil (LC-MS: 65 % UV-purity and 92 % ELSD-purity). '"H-NMR § 1.99 (qui, 2H,



chl oro benzoic acid (0.10 mmol ) and 2-nor pholin-4-yl-ethylamne (0.10
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acet at e/ vepoaessperi ethylamine = 5:1:0.1) furnished 12.2 pQT/p%61/6918Hf t he
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ELSD puri ty) . ' HNWR g 2.51 [m (broad). IS-I) 261 (t, 2H, J=5.9), 3.55 20
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4
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yl anide (entry 5) was prepared from 4 5 bi phenyl car boxy ic aci d

and 20anmi Médyri. (ﬂe 1H€) J108 .82 [sboad), 4 H. Axcoisiing ©dH-NMphdbemait mamnty)n
(hept ane/ et =1: 1) f i shed 18. 6.9 of the desired

pr oduct a?@@fa XB’I‘T%% S ﬁﬁl WP peeeas's %ﬁtr%r&i‘}’ﬂ?ﬁl ty and 72 %

ELSD- purity). 1H- NNRg 7.14 (dd 1H, J= 7.1, J=5.2), 7.41 (t, 1H J=
6.8), 7.48 (t, 2H, J= 8. %{ 65 (d, 2H, J-80) 7.70 (d, 2H, J= 8.0),
7.84 (t, Tpple4 Resufts giErargple A@dﬂfw'z#?actw 8.0), 8.32 (d, 1H, J 10 = 3.8), 7.52
(d, 1H, J=8.5), 9.82 [s (broad), 1H . According to 1H NVR the nain
inmpurity 1is 4-biphenylcarboxylic acid, which was used as starting

material. Table 4 Results of Exanple 2 (Acylation Reaction) EntrySubstrate
1Substrate 2ProductYield Purity Purity 9QWELSD%

Entry | Substrate 1 | Substrate 2 Product Yield | Purity | Purity
% | UV% | ELSD %
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oY
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CLAIMS

1. A dosing form for at least one solid reagent for use in synthetic or analytical
5 chemistry being compressed tablets each comprising essentially the same predetermined
* amount of said at least one reagent embedded in a polymer matrix comprising beads of a
polymer insoluble in the solvent for the intended synthesis, and said tablets being capable of
disintegrating in said solvent thereby dispersing the polymer beads and the at least one reagent
into the solvent, characterised in that said tablets comprise less than 20 percent by weight of

10  polyethylene glycol.

2. The dosing form according to claim 1, characterised in that the tablets are capable

of disintegrating in the intended solvent within 10 minutes.

15 3. The dosing form according to any of claims 1-2, characterised in that the polymer
matrix comprises a polymer selected among: polystyrene, a polymer having a backbone
comprising styrene or substituted styrene monomers, copolymers comprising styrene or
substituted styrene monomers, polystyrene crosslinked with divinyl benzene, polystyrene
cross-linked with polyethylene glycol including the POEPS and POEPS-3 resins, polystyrene

20  resins cross-linked with polyoxybutylene, polyethylene glycol grafted resins, polyoxyethylene
polyoxy propylene resins and polymers co-polymerized together with magnetites or
magnetites captured in highly cross-linked polystyrene particles.

4. The dosing form according to any of claims 1-3, characterised in that the polymer

25  mairix further comprises an additive.

5. The dosing form according to claim 4, characterised in that the additive comprises
a disintegrating agent.
6. The dosing form according to claim 5, characterised in that the disintegrating agent
30  ispolystyrene or dimethylated polyethyleneglycol having a molecular weight of about 2000
Da (DM-PEG 2000) or higher.

7. The dosing form according to any of the claims 1-6, characterised in that the
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di vinyl benzene, polystyrene cross-linked with polyethylene glycol

I ncl udi ng the POEPS and PCEPS-3 resins, polystyrene 20 resins cross-|inked
w th pol yoxyb . t CO f €Si.n pol yoxyet hyl ene
ol yowy. br opy! ShiEe Sesilok 0o B A, SHA PGB S e REN GAR
nmagnet i t esleoted amagg dic fbRGwiRgRédgerdye: AbcBbiyIatitip @cpehts HERThcRPiNS I a6iENE
particles. 4. The dosing formaccording to any of clains 1-3, characterised
in tHAt toakalysts gemlatingrsagents; petiveipdcpler reagimf AdlivatingreagRIts, PO aniBN The dosi ng
form acc ' 0, N rackeri ' . |t rises a
i 51 i g A Al g A AT it BabliAlich Wag RS o GRABE

char act errespedts] alkérdeaheththesidtasdlysis gikatiylathgagarhts, AReriytation lcxtalyyts Slkoxede
di met hyl at ed pol yet hyl enegl ycol. havi ng a_nol ecul ar wei ght of about 2000 Da
( DM PEG 3@%} alylapngtragentsy alkylaion eataliygls. plyryaBrorcagsvs. elenyijingreagpriscl ai ns

L, Ao 0k Vet I PRRR, LRI Mgl o

char ddét eransiratianreatahyats, adaine bases, aminoalkylating reagents, aminomethylenating reagents,
amphiphilic (electrophilic and nucleophilic) reagents, anion activation reagents, annulation
reagents, arene alkylating reagents, arsenating reagents, arylating reagents, arylation catalysts,
autoxidation catalysts, azide sources, bases, benzyne precursors, bis-annulating reagents,
borylating reagents, bromination reagents, Brensted-Lowry acids, carbamoylating reagents,

20  carbene precursors, carboalumination reagents, carbon nucleophiles, carbonyl alkenation
reagents, carbonylation reagents and catalysts, carboxamininylating reagents, carboxylation
reagents, chelation reagents, chiral reagents, cleavage reagents, condensation catalysts,
cross-coupling reagents, cuprating reagents, cyanating reagents, cyclization catalysts,
cyclization reagents, cycloaddition catalysts, cycloaddition reagents, cyclopropanating

25  reagents, dealkylating reagents, decarboxylating reagents, dehalogenating reagents,
dehydrating reagents, dehydrogenating reagents, dehydrohalogenating reagents, deoxygenation
reagents, deprotection reagents, derivatization reagents, desilylation reagents, desulfurization
reagents, diazoalkane reagents, diazo transfer reagents, dihydroxylation reagents,
elimination-inducing reagents, enolate equivalents, enophiles, epoxidizing reagents, ester

30  hydrolis reagents, esterification reagents, fluorinating reagents, fluoroalkylating reagents,
formylating reagents, glycosylation reagents, guanylating reagents, halogenating reagents,
heteroatom nucleophiles, heterocyclic synthesis reagents, homoenolates, homologating

reagents, hydration catalysts, hydride donors, hydroaluminating reagents, hydroborating



reagent is non soluble or alnost non soluble in the solvent for which the
tablets are intended. 5 9. The dosing formaccording to any of the clains
1-8, chame@vesdssed in that the solid reagent is a reagenpCT/bEV1I/IESUSeabl e
in chem cal synthesis. 10. The dosing f05g1according to claim9,
characterised in that the solid reagent i sel ected anong the foll ow ng
reagent types: Acetoxylating reagents, acid acceptors, acid 10 catal ysts,

acryl at i rf§ageatighyrracyagatiqniaagsttsehydeoformayaiént reageatst hyduogengtiorectpdysiss, acy!

Feagent o A aRfor gt ARyl Rt b Spedidelndy pilatbidln’ o
al kenyl atgangysteagasigentsahydeonsiaikylafing Q@F&{téﬁ%‘y&mxﬁhgﬁ?iaﬁﬁg rdagarsg. al kylating
yn s,

reagents,. al kyl ati on cat al é;t s, alk ating reagen al I enyl'ating
r eagent s,1soraenApfian palystadgtone srecuseiy) avis acidwand basessmetaldting rdagews,, ani di ne

bases,. am 1.ng.re S m natiQn.eatakysts, ap.ne S

D e BRI PO R B TR BR By

(el ect r op¥lidhia€l danorsNuiahid@PiRhgdnts) niroagiap kéage@B)imdBledtdd doapliireh@RABENt S,

annul ation, reagents, arene al kyl ati ng reagents, arsenating reagents,
S

aryl at i ngPlieemsERation catalysty pudaticaicalalistssoxidative svrigitergentss exidising reageitsie

sour ces, . . [ Sra at | ni.s bar.vl.at.i ng
eagent s, O Oin FREHE JRRARGOR: reddist PO B B Moy iR
r eagent s, re2entsatresitonpnealiigaodss trifomkdinehylaticinichgents] GagRihSrcagatd)on

| kenat.i on reagents, carbonylation reagents and

nucl eophi l.es, .car baonyl ) >
cat al Yst s‘,’mY,lé‘il%Q?é??d’%$ Ry NS agegisnplosPliRYIBEng Feagsntm Phosphigdpitng reegeatsat i on

reagents, i . . i al ysts,

Cr o5 couPr L BERRRER: R ERNARRETAERL ol SFIARId RS

cycl i zat i popargylatiysiesgents; prokdcriag faapents agkoul rontyers andidhgants)reatnideyfeins
cycl oaddi ti on reagents, cyclopropanating 25 reagents, deal kyl ating
reagent s, cab“&é%% BROKSHNSRIGHG 152851t FRACING &FREF & d ARl IR TeA8eite HINE COntEReHYRr at i ng
reagents, dg ks ' .

I T b S R o e e R R e
desi | ¥l atstomylatiag esapents,celfedylating zeigews, sulfegbeing seagelit sokdbrgdand g reggeis] S,

di azo transfer, reagents, dihydraoxylation reagents, . elimnation-inducing
reagent s, Suﬁl@i“&% éea%ﬁqﬁ’\ﬁé‘{ factus, t%ﬁ%’lli‘g Ir%FntévﬁgBQPﬁﬂnﬂ%reﬁ% Hieethegification3

hydrolis r%@@ﬁ%”flﬁonaﬁﬁ%?éa'géﬂté?ati on reagents, fluorinating reagents,
fluoroal kylati hg reagénts, fornylating reagents, glycosylation reagents,

guanyl ati ng reagents, hal ogenating reagents, heteroatom nucl eophil es,
het erocycl i c synthesi s reagents,. honobenol ates, honpl ogating .reagents,
hydr at i )c/)n cat a?/]yts[?‘g ?loﬂ%i?qr’g‘eac%ﬂ’é‘gé? rtﬁ%& Sri‘éﬁr‘?ﬁ%@&’ﬁﬁﬁ@é‘} %a'f the

hydr ofpor ajoli gea\é%gltg Hel@%ﬁ_%%d BrbhEKRAARALER @R IuERIRNsSnic h%é@fs%%ﬁﬂ@ﬂ afcbRéls

reagents, hydrofornyl ation reagents, hydrogenati on~catal ysts,
and alkoxides, aldehydes, alkenes, alkynes, allenes, aluminum containing reagents, anions

(e.g. acetylides and aryl zink halogenides), antimony containing reagents, arsenic reagents,
barium containing reagents, bases (organic and inorganic bases), biocatalysts (e.g yeast,
proteines, carbohydrates), bismuth containing reagents, boron reagents (amine complexes,

25  boranes, borates, borohydrides, boronates, boron trifluoride complexes), bromine containing
reagents (e.g. bromide ion sources, organic bromine compounds), cadmium containing
reagents, calcium containing reagents, carboxylic derivatives (e.g. acid halides, amino acids,
ureas, anhydrides, carbonates, carboxylic acids, chloroformates, dicarboxylic acids and esters,
esters, hydroxy acids and esters, imides, keto acids, lactams, lactones, nitriles, unsaturated

30 acids and esters), catalysts (organic, inorganic and organometal catalysts), cations (e.g.
acylium ions, carbenium ions), cerium containing reagents, cesium containing reagents, chiral
reagents (e.g. enolate auxiliaries, ligands), chlorine reagents (including inorganic salts,

organochlorine compounds, perchlorates), chromium containing reagents (e.g. oxidizing and



hydr ogen at om donors, hydrogenol ysis catal ysts, hydrohal ogenati ng reagents,
hydrosi lyl ati on catal ysts and reagents, hydroxyal kyl ating reagents,

hydr oxynawbigl/essbng reagents, isonerization catalysts, keP€®Kpr/enss sors,
Lew s acids and bases, netal ating reagenb%, 5 nmet hoxyl ati on reagents,

met hyl ati on reagents, M chael acceptors, chael addition catalysts,

M chael donors, nitrating reagents, nitrosating reagents, nucleotide

coupl i ng HEQfadizg reageitgh pehaltcantamingrsegentsdinorganic auid organoahal cyrpeynds),

oxi dative uplina. reagent idizing.eagents xygenati.ng reagents,
pepti de c%°§§? irﬁaggergtgéégﬁf%@%@ 8qr{1pcalﬁlg§)e?ycgo£g%qa§}gst, gl,e}{%eaéﬂaéﬂ?@,s’ ePﬁ%BTtﬁﬂi lic
reagent s, erbin@\¢untdikifg FRE&lts, let@aNERIudidgd dpbiideLHRIMAafidy] Ofiers) 388 Pfugn
vinylating reagents, 10 vinylation catalysts, phenoxylating agents,
phosphi nyagantigFiselies and schrptkoapiene gomplerss. flecrinsiepstainmghroagshisriinchdingg
reagents, g 0, i I , toc oaddition r ent s

pr opaIr}gyI %%Pﬁ% Q&e%%%%%’sh&gﬁort@ ? 13123%1%6 gé}ggﬁ ?ﬁ%@%lu%icglgpo%} prapanium, 4

r eagent s, conediin@nr@geRs) isoldcahRinisd Ragdh@R hifBNGEERIMinihe 2ABEHIS haloBilMCions
reagents, resolving reagents, ring contraction reagents, ring expansion

r eagent s, heb@pesicles (IEpEHg ovyascwfan and pthaghetaegjemns.dncleding pelyhetgrostemient s, 15

st annyl at : j Lfin fi. [ eagents,

Sut Tonyt e ERER o Gt Ml S8GRN T nEdeb I bLO, IREFS: T

r eagent s, reigenayg vditetconginigagastns, (idchidogt ibéide idnaaticed) iodifigg Akdts, t hi onat i ng
reagents. 11. The dosing_formaccording to any of the clains 1-10,

char a®t er9tgawioding ¢pxmpouRds), Hdivan¢qIpIRiag Fragenis, 0B corpiaingdeaseRs figcluding: al s,
acids (i -nQ.J i i i i | dehydes,
akenes, EpyidedeOit BBl fithboh At KAIhENA RARUAh AR on O]

acet yl i dggnchntingdibtozésnkalbhttogsnkeie sdids @idtdstepnyuiacmds fo, punghtureidd &etbfes),
arseni c reagents, harium containing reagents, bases _(organic and inorganic
bases), ige Gentaning repsgiis danthanymogopfaiiag reagebo Ipd contaigyng reagenist h

cont ai ni - S . i LEXE bor at es,
bor ohydrirl es, orlf%%g g%%&g%{lgﬁg@r}% ?E}h%%ir%ll g%agégﬁ% exe%p,oalg(%sg’?nﬁ%gg%%%t ai ni ng
reageit s doatainingreaperde(in@pardosalis esd o@uganigheding tompowaid)) mangsjese cadm um
contai ning reagents, calciumcontaining reagents, carhoxylic derivatives
(e.g. aci C&nr?élrl}l%iée@,ge%ﬁ%gw {s and, preaRomMaIZAURSE PRIBROVNES) WSTFHTERONtAHRG oxy | i C

i ds. . , . .
201 ds’ and e IR ol S BRIl o p e L] SompI B3 R
unsat ur ate@adwf éthacs),dsolgdtnesteonaning@bgnisyirmrganicgats ad dorgotogmibdeana

organonetal catalysts), cations (e.g. acyliumions, carbeniumiqns),
cerium COWOHP&II%’IP g?ﬁtgl,lmgég%ggw %B?f‘tg%’?lﬁ?ﬂﬁ‘ aF’@&E}-’éH‘PIgﬁ‘ ReRRINdS)e agent s

(‘€. 9.208NAigbiGmHNtainiR teifentd, h%%ggl?éontﬁﬁin kdal Qnt§ Gﬁgﬁdpfé%mﬁid%ﬁlaﬁﬁéﬁﬂgs,i nor gani ¢

salts, organochlorine conpo , perch: rates), um cont al nI'ng
reagent s gnaings, amxioicrisragd dexivai@es) ih6 6 BT/ DA,/ 200 t@bpounds, carbamates,

cyanamides, cyanides, diazo compounds, diazonium salts, diimides, disilazides, enamines,

guanidines, heterocycles, hydrazides, hydrazines and hydrazones, hydroxamic acids,
hydroxylamines, imidates, imides, imines, iminium salts, isocyanates, isocyanides, metal

25  amides, nitrates, nitrile oxides, nitriles, nitrites, nitro compounds, nitrones and nitronates,
nitroso compounds, nitroxides, oximes, quaternary ammonium salts, ureas, ynamines),
orthoesters, osmium containing reagents, oxonium ions, oxygen containing reagents (including
heterocycles), palladium containing reagents, peroxides, phenols, phosphorus reagents
(including Horner-Wadsworth-Emmons reagents, Horner-Wittig reagents, phosphines and

30  phosphine oxides, phosphinic acid derivatives, phosphinous acid derivatives, phosphonic acid
derivatives, phosphonium salts, phosphoranes, phosphoric acid derivatives, phosphorous acid
derivatives), platinum containing reagents, potassium containing reagents (inorganic salts and

organopotassium compounds), quinones, rhenium containing reagents, rhodium containing



29 non-oxi di zi ng reagents), cobalt containing reagents (inorganic and
organocobal t conpounds), copper reagents (Cu(l) and Cu(ll) conpounds),
cycl opr opedesessdd enes and trienes, enzynes, erbium cont aP@T/DEor/eEgent s,
ethers (including epoxides and hal oal kyl 3gthers), europiumreagents,

Fi scher and Schrock carbene conpl exes, f?uorine cont ai ni ng reagents
(including 5 fluoride ion sources, hydrofluorinating agents,

or ganof | USRSSHE, BHIFHBIN 6Qlainiie reAgaRts PRMEBWN SPRRINENS Teagsalst selengmh dodainingi ni ng

reagents, [ i.hi e r . jum.ians, et.erocycl es .

(o £ oger it NS s ARRERAT 1B Mo BS el Ppglic et aring

pol yhet ereadents; selerbeyaatesy siliesh conbyilhg ebagertc@itdhdNg AieHyildliasesand i nor gani ¢

hydri des), hydroxides, |indium reagents, iodine containing reagents

(i ncl udi rkyyipilgres; @il sibmes actalatedisifmes, silangy sHezanes) gloseresar eailogs, siloxy

CONMPOUNAS) yrmrdal gl e r L ts

(i el ci e, S SR3 Bl SRPERGR, P c LT Nolohed SEORH Boccpy

ket ene definorgdnio/edis aborgaesodifinohipdunds), dukfetreaesats (haludidgetiaifts, ket o aci ds
( ingeli )

mnd estor g QULIIeS B oo unspturpted Ketones) | pniharide cortaning
cont ai ni NG & LARCNE Sl @Wf%@?hﬁi&é%ﬁﬁid@@ﬂlﬂﬁ&%@? 's&l%ﬁ%@kﬁﬁﬂﬁ%é%%ﬁ%ﬁsqa&e%

magnesi um 15 contal ni ig reagents '(1 norganic salts and’or ganol
c onpoundsulfites sglfmasdes camifbaates, s foneagreinhstalaied enidaies,sulfehit Scidnghd

and olbga ey LBRBL IS PUTTRN SHIGoMBRER] Henidgo Ry ] PEICBRIERTSE T onn
ethers), Mé&hﬁ%@d@%ﬁ%@ %Hsagbg, sﬁllf}gggg ahdh3A9R Bl foxeih L1 BRhin

or ganonol ybdenui n  conpou contal ning reagents (I noersgani c salts
and or garssifuzked, sufimpimgrdadents2€nlfor phdesnthimaclivm sdltsghioaeayasntikipadidd ardgen
containing reagents (i.ncludin m des, am di pes, amnpes, am nQ acids and
dor vat | VESvedhadhicani e eens iduiniss e BoeHaES B Bistahias, (atalum
cyanam degmtfAdidShis, HIRAEMCOMAH Rac 2 ARMuR BlidiRe rélbbdl ¥B%ontaini

di sil azi deg, eﬁgam' %%ss, guani di nes, hg er 6cyc] es,&hylgrgg%ggg%’@ﬁya?tglzqm S
and hibdr azageats, (ideirdmexdistimnanes, balidesyobrgani¢ eompomads, metadatd stanrianeg) esides, M nes,

imniumsalts, is anat es, .L socyani des, net al 5.am des, nitrates
e ohates. SR Rag Slapid Ry EERle e P bR
ni tronat egnorgdMid 4Rz ARTRAHNH TomPBbidde) tiid@sten CotltARRg 1 t6 A Ym RBRGI

salts, ureas, ynam nés), orthoesters, osm um containing reagents, oxohium
i ons, oxygegentsovanadivimepntaiine reagents (adlutingigordasicanltcandlvesidivpakgaadi um

cont ai ni ng_r eagent.s er oxi.des enaol,s hosphor us reagents i ncl udi ng
Hor ner - W& %Pﬁ%?ﬁ?ﬂﬁ‘ggo raage ﬁ?@?ﬁwﬁlﬁﬁ@ﬁv@?&g RRCElE %’ehoﬁﬁoa?é s and 30
phos proi Deylﬁws)gﬁt%rbiﬁﬁ%ﬂmg?reﬁ 1, GRE c¥RhiniRSeadehi 3B AR SalBCind
derivatives, phosphonic acid erivatives, phosphoniumsalts, phosphoranes,
phosphor i @ganezmcdeagenia), Kiveonium regpiivtiougane andl organozirconium reagents).

12. The dosing form according to any of the claims 1-11 characterised in that at least
one reagent is bound to the polymer.
25

13. The dosing form according to any of the claims 1-12 characterised in that the

reagents comprise a phosphine and an azo compound of the formula

0 0
R Ay R
- 2

wherein X1 and X2 independently are N or O, and R* and R’ independently are selected from
30  the group comprising lower alkyl and polymer-bonded equivalents thereof.



derivatives), platinumcontaining reagents, potassium containing reagents
(inorganic salts and organopot assi um conpounds), qui nones, rhenium

cont ai ni o peesFent s, rhodi um cont ai ni ng WO 01/ 68599 PCT/ DEO/hBO1/BES30
reagents, rutheni um containing reagents,3§anariun1containing reagents,

sel enium contai ning reagents (including diselenides, electrophilic

sel enyl ati ng reagents, nucl eophilic selenenylating reagents,

sel enocyanates), silicon containing reagents (including al kenyl sil anes,

al kynyl si | anes ' S tal at.ed silanes, .sila .51l azanes

si | oxanes and gﬁgﬂgg%@émxagcoq@mgé%gﬁh%,c asrf'f?fls%d 'I?gﬁ%&ﬁ ?@ﬁéﬂ’ﬂ%?ﬁ@?l yl
hal i des) , azsicbin@burgiis bendedng tHegalerdrs, sodi um reagents (inorganic salts and
or ganosodi um conpounds), sul fur reagents (including disulfides,

el ectrophilic thiolating reagents, hal oal kyl, heterocycles, nucleophilic
thiolating rea . ' ; Ul f | ' Sul fi.des and
met al gt ed sul fg’gggjé dgsu éj #oﬁ%ngogamgzyﬁ}ﬁ&aﬁ%d%&?%%g %éstglﬁ egr{éb‘;t?a&gase,

sul f onat gshosphihd io € thedominuie RARELR ehsteld RRSandRilifidepedendy é& saReted Gom the
anhydri des, sulfoniumgsalts, sulfonyl azides, sulfonyl cyanides, sulfonyl

hal i des, 0 eamamisingplienyl, heteroayl lowenalkyil.obepdraveiod hedeamiclowsnaryl

net al at e I.C 1) sul furanes, sulfurating reagents,

sul fur yﬁ@?gﬁﬁ?ﬁ%@%ﬁdﬁ%@%ﬁtﬂ&?ﬁ oacetal s, thioacids and derivatives,

t hi oacyl ati ng agents, thiocyanates and isothi ocyanates, thiolates, thiols),
tantal um cont 'n'ng reagents, telluriumcontaining reagents, thallium

cont ai%ni ng rea]gléﬁbg, oging,foEmyacearding do any ofdhgyelaims L1 heharactagsed it tbmes,
hal i des, 4 o anes, oxides, stannanes,
sulfideslgﬂﬁ%ggpgﬁP%gg?&%ﬁggfggg%gga%gﬁd%%%%%Unds), titani um cont ai ni ng
reagents (inorganic and organo titani um conpounds), tungsten containing
reagents, uragbughcant.ai ing reagents, vanadi um contaj ni ng reagents

(i ncl udi ng i not'gdRf €ostug fosmAceprdREiriain &b ehatacteriseryn thaldhe Phospigne is

cont ai ni NgHERYRAL Solykt. des (antinony, arsenic, phosphorus and sul fur 20
ylides), ytterbium containing reagents, zinc containing reagents (inorganic
sal tsls5and organozi nc reagents), zirconiumreagents (inorganic and

or ganozi r coni agents). 12. The dosi fqrm acc ing tqQ any of the
ol aime 1-11 chir A5t Bonamtprmricsordine 4 apieidhe clims Toad i asterissdIndrat ghe he
pol yrmer . dpsditne iER§dSBRNRGchRN My according to any of the clainms 1-12
characterised in that the reagents conprise a phosphine and an azo

conmpound of the formula 0 0 R4, X N=N)~ X I RS

19. Use of a dosing form according to any of the claims 13-15 in alkylation of acidic

20  heteroatoms, preferably through a Mitsunobu reaction.

20. Use of a dosing form according to any of the claims 16-18 in acylation of basic

heteroatoms.

25 21. Use of a dosing form according to any of the claims 1-18 in synthetic or analytical
chemistry.

22. Use of a dosing form according to any of the ¢laims 1-18, in parallel synthesis or
split and mix synthesis or combinatorial chemistry.
30
23. A method for production of a dosing form for at least one solid reagent for use in
synthetic or analytical analytical chemistry comprising compression of polymer beads mixed

with said at least one reagent and optional additives into tablets each comprising essentially the



2 wherein XI and X2 independently are Nor O, and R4 and R5 independently
are selected from 30 the group conprising |ower al kyl and pol yner-bonded
equi val ewa@ ot/bsspeof . WO 01/ 68599 PCT/ DKOL/ 00185 31 14. TherCTUos0ngiBdHr m
according to claim 13 characterised in tgit t he phosphine or the azo
compound i s bonded to the polymer. 5 15. "The dosing form according to any
of the clainms 13-14 characterised in that the phosphine is of the fornula
RIRZR3P wiiereairedeRimingd amoynRy spiddis frestdan rdagerd embsddeddn e gofymermiahix  gr oup

et or oar R ERE beadid i imicrinse RUR i M proenf G eSO Pl i saig. The
dosi ng f cubleBbe@ydapiblé 6f dsiltegfatihdR déidado%ntlﬁlér%bﬁﬂi%&ﬁh%%ﬁe%%éi bei@t the

reagents conprise a phosphi ne and carbon tetrabronide. The dosing form
accordin ganfigg‘?ﬂlté@w a1 1gpgenbiteihp seldentrchanaatenised ip Hus fisipobynies or boridew afo t he

Chat act er'r2Raome? MRLETRRDh RIHAR R PR Al i B et o o

a dosi ng Hefsrontabla d6ehatignt 0 any of the clainms 13-15 in alkylation of acidic
20 heteroatons, preferably through a Mtsunobu reaction. 20. Use of a
dosing formaccording to any of the clainms 16-18 in acylation of basic

het er oat ons. Lise f ag; i Q.. any of the clains
1-18 in synt hg%ill' ?ﬂl%r anglqaﬁgcﬁg%g%c em%’{&l %a%%ge@)gle&%‘ft%&%ﬁéﬁ%emorm

accor di ngomprizeysuspeniding the polymedorlBmixiute PAThapbEines i &8&istorRreagei intanand

m X ;}(/)nt hesis or conbinatorial chemstry. 30 23. A nethod for production of

a dosl’ng #PERHHH qraFnigoly@h gad Wée%‘@llti}’ddf?’@éé@ﬁﬂ)ob’mef gsBiixthre of palymet ped or
el o TR A BN Y Cent and-opt | onal aadi tives 1nto tabl ets
each conprising essentially the WD 01/68599 PCT/ DKOLl/ 00185 32
25. The method according to claim 23, characterised in that the pre-treatment
comprises suspending the polymer or a mixture of the polymer and at least one reagent in an
15  aprotic organic solvent wherein a reagent soluble in said solvent is dissolved, and subsequently
depositing said dissolved reagent with said polymer or polymer reagent mixture by

evaporation of the solvent before tablet formation.

26. The method according to any of claims 23-25 characterised in that the aprotic

20  organic solvent is methylene chloride or tetrahydrofuran.

27. The method according to any of claims 23-26 characterised in that the material

used for tabletting comprises less than 20 percent by weight of polyethylene glycol.

25 28. The method according to any of claims 23-27, characterised in that the

manufactured tablets are capable of disintegrating in the intended solvent within 10 minutes.

29. The method according to any of claims 23-28, characterised in that the polymer
matrix comprises a polymer selected among: polystyrene, a polymer having a backbone
30  comprising styrene or substituted styrene monomers, copolymers comprising styrene or
substituted styrene monomers, polystyrene crosslinked with divinyl benzene, polystyrene
cross-linked with polyethylene glycol including the POEPS and POEPS-3 resins, polystyrene
resins cross-linked with polyoxybutylene, polyethylene glycol grafied resins, polyoxyethylene



sane predeterm ned anmount of said at |east one reagent enbedded in a
polymer matrix conprising beads of a polyner insoluble in the solvent for
t he i nt evdedi/esspt hesi s, and said tablets being capabl e oPCOD&ONOEEF at i ng
in said solvent thereby dispersing the pglynmer beads and the at |east one
reagent into the solvent, characterised in that the polyner or a m xture of
5 the polyner and at |east one reagent is pre-treated with an aprotic

or gani ¢ SIXARHPrRYIENG Fpsies ang @pbimery ¢hpdymerzefdegether with mapnetitaserhod

accordin 2]l - cteri: ' he.pre-treatment conprises
suspendi%8&¥ﬁgkg%%¥%§9Hggg@§§%§%&@%?&#Jhﬁigﬁﬁﬁ%ﬁ%g%'and at | east one reagent
in an 10 aprotic organic solvent and subsequently drying said pol ynmer or

m xture of pot¥ner ang1 reagent before tablet formation. 25. The nethod
according to iLhe prsthodiageording o guplickimn 43-29 rrhappctenised dn thahthe neaberiali ses
suspendi %ngj e -1 he polyner and at | east one reagent
in an@15qggég?f§ﬁ%¥ ﬁF@égo éﬁ%yﬁﬂggg?%'a reagent soluble in said solvent

i s dissolved, and subsequently depositing said dissolved reagent with said
pol ymer or polyner reagent m xture by evaporation of the solvent before
tabl et formati %/}n.Th%l.e cereding p claiab3Giicharacterised inhatcthe pdditivescoprprises a
charactenﬁgﬁggﬁﬁn% the aprotic 20 organic solvent is nethylene chloride
or tetrahydrofuran. The net hod according to any of clainms 23-26
characterised in that the material used for tabletting conprises |ess than

20 percent by Lght of polyethylene glycol. 25 28. The nmethod according to
any of clains W%F&g?me&?graﬁﬁ‘%;g‘ﬂ‘gg%@a%%’ iharactexised ihibatibe disidparatingagentas e
capabl e Sk : AL i i A ! n29.
Tho. met hag omat AL DG Boh Ry L 0GR e X fithectlal Relpar b APo 0

pol ymer (PM-PEG 2¢0poi kighera pol yner sel ect ed anong: pol ystyrene, a pol yner
havi ng a backbone 30 conprising styrene or substituted styrene nononers,
copol ymers conprising styrene or substituted styrene nononers, polystyrene
crosslinked w b M1 : : r 2 bl '

pol yet hyl ene gjl’?{)gléyl3 Hiie%:d&gf\dr%ﬁ ﬁoe OE%%%%\I %(3']53%38%&? %ﬂgﬁg@n\% sféetr;?? erlllte
resi i$ cripges sdlvikedr alintost ol sphiblednthd sehvent fooivhhltlyd ebletsgre/intendgt. af t ed
resins, polyoxyethylene WO 01/68599 PCT/ DKOL/ 00185 33 pol yoxy propyl ene
resins and polymers co-pol ynerized together with nagnetites or nagnetites

captured in highirye ﬁfeﬂﬁﬁ'abéd}&iﬁg éd’ﬂiyyo?fttﬂer aRg1sP3LI Gl fiietedifed ihRat MRS §b‘lﬁg

according to any of clains 23-29, characterised in that the materia
reagent is a reagent that is useable in chemical synthesis.

20 35. The method according to any of the claims 23-34, characterised in that the solid

reactant is selected from the group of reactant types defined in claim 10.

36. The method according to any of the claims 23-35, characterised in that the solid
reactant is selected from the group of chemicals defined in claim 11.
25
37. The method according to any of the claims 23-36 characterised in that at least one

reagent is bound to the polymer.

38. A dosing form for at least one solid reagent for use in synthetic or analytical
30  chemistry being compressed tablets each comprising essentially the same predetermined
amount of said at least one reagent embedded in a polymer matrix comprising beads of a
polymer insoluble in the solvent for the intended synthesis, and said tablets being capable of

disintegrating in said solvent thereby releasing the at least one reagent and dispersing the



5 used for tabletting further conprises an additive. 31. The nethod
according to claim 30, characterised in that the additive conprises a

di si nt egved bnggsegent . 10 32. The met hod accordi ng to cl ai PCBDKO01/00185
characterised in that the disintegrating ﬁgent is polystyrene or

di et hyl at ed polyethyleneglycol havi ng a nol ecul ar wei ght of about 2000 Da
(DM PEG 2000) or higher. 33. The nethod according to any of the clains

23- 32, crraataestaépplsrwr bends inge thetselvertagharacteriSed in thagsaid ¢4hlds ereanadalbymst non
sol ubl e i h for tablets are intended. 34. The net hod
accordingrﬂ?iilo m? aﬁXPS“@Enékg , Characterised in that the solid
reagent is a reagent that is useable in chem cal synthesis. 20 35. The

met hod according to any of the clainms 23-34, characterised in that the
solid reactam9.iUse g6t desiegiformaesordiag by daim 3 inrsgatbetimer anglytieal dhérnisey | n

cl ai m10. 36. The method according to any of the clains 23-35,
characterised in that the solid reactant is selected fromthe group of
cheni cal s def i4etst Bf@li@du? fbim adbord@ifg told1SnI S, ROpbr AL Oy1Hhedh dr@piind Aixt he
clainms 23- 36 characteris in that at | east one reagent is bound to the
pol yner . Sy8thesis gediorpmbinateriad chemistreast one solid reagent for use in
synthetic or analytical 30 chem stry being conpressed tablets each
conprising essentially the same predeterm ned anount of said at |east one
reagent enbedded in a polynmer matrix conprising beads of a polyner
insoluble in the solvent for the intended synthesis, and said tablets being
capable of disintegrating in said solvent thereby releasing the at |east
one reagent and di spersing the WO 01/ 68599 PCT/ DKOL/ 00185 34 matri x as

pol yner beads into the solvent, characterised in that said tablets are nade
by a nethod according to any of clainms 23-37. 39. Use of a dosing form
according to claim38 in synthetic or analytical chemstry. 5 40. Use of a
dosing formaccording to claim38, in parallel synthesis or split and m X
synt hesi s and/or conbi natorial chem stry.



