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The synthesis of ring opening metathesis, polymer-supported Tosmic reagent 1 is described. This reagent was utilized in the conversion of
aldehydes to oxazoles in good yields and purities.

The advent of combinatorial chemistry has allowed for the However, parallel purification of products may be difficult
rapid, automated synthesis of libraries of compounds which despite recent advances in automatic chromatography (MPLC,
together with high throughput screening have accelerated theHPLC), the use of fluorous phase chemistrgnd use of
discovery of active pharmaceutical compounds as well as selective scavengers of impuritiés.

catalysts, agrochemicals, and other fine chemit@&enera- The use of polymer-supported reagents allows for solution
tion of these libraries of compounds has mainly been carried phase reactions to be driven to completion efficiently and
out by solid phase synthesis, but the use of efficient parallel also allows for the isolation of pure products by simple
solution phase chemistry is becoming an attractive alterna-filtration and evaporatioh This method is also amenable to
tive? The familiarity of solution chemistry to the organic the parallel synthesis and purification of many compounds.
chemist and the ease of monitoring and analysis of reactions The majority of polymer-supported reagents have used
give the latter approach an advantage in many situations.cross-linked polystyrene as the insoluble support although
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recently we have reported that functionalized ring opening || N R EININGQNE

metathesis polymers (we have termed these ROMPgels) Scheme %
provide an effective alternatieWe have also reported the
use of these ROMPgels in HorreEmmons] acyl transfef, Br—@—SH U BFO g\_\
oxadiazole synthesfsand amine-scavenging reactidfisVve - N
herein report the synthesis and application of a ROMPgel 6 7
Tosmic reagent.
The Tosmic reager, introduced by van Leusen, facili- l (i)
tates a wide range of transformations. These include the 0o
synthesis of heterocycles such as oxazoles, pyrroles, imida- s’ 2
zoles, and thiazoled.Substituted Tosmic reagents have also ~ / M on @ B _@_5‘:0
found synthetic use¥. Purification of Tosmic reaction ON
products have generally required chromatography, although 9 8
Ganesan and co-workers have attempted to address this
problem. They have used Ambersep 900 hydroxide resin as .
an ion-exchange baSeand obtained a variety of aromatic J )
oxazoles in good isolated yields (585%) but moderate ) o
crude purities (5794%). They also used a Tentagel- ﬂb@ SONa ) Ai@,svﬂ
supported Tosmic reagéfto prepare a variety of aromatic 2 ‘CHO
oxazoles in lower yields (2550%), and chromatography was 10 4
needed to obtain adequately pure compounds.
We envisaged that a ROMPgel Tosmic reagent should
provide pure products when used in conjunction with a strong J, (vi)
amine base such asrt-butyltetramethylguanidin®. Such
a reagent should be available from the ring opening metath- 0 0
esis of isonitrile monome3 or the corresponding formamide ﬁbO,S\’NC
4 followed by dehydration.
2
20 QS,P aKey: (i) acrylonitrile, Triton B, 92%; (ii) 3-CIGH,COsH,
e m ~Ne CH,Cl, 95%; (iii) Pd(PPB)(OACc), (5 mol %), norbornadiene (5
equiv), piperidine (5 equiv), HCS (3 equiv), DMF, 65%; (iv)
2 3 NaOEt, EtOH, 100%; (v) paraformaldehyde (4 equiv), formamide
(8 equiv), formic acid (4 equiv), 65C, 3 h, 71%; (vi)Pr,NH (3
0o ] g, Tcys equiv), POC§ (1.1 equiv), CHCI,, 90% (crude yield).
Ai@/SVN‘CHO CI'Rluz\
PCys PP m-chloroperbenzoic acid and proceeded in excellent yield
s 5 to give 8.

Palladium-catalyzedxchydroarylation of norbornadiene
with 8 provided9 in good yield'® Careful temperature control

Michael addition of 4-bromothiophenol to acrylonitrile a9 required for optimum yields in this reaction due to
under basic conditions gave sulfidein 92% yield after  competitive elimination at higher temperatures. Conversion
recrystallization (Scheme 1). It was found necessary 10 {g the sulfinate salt and its subsequent transformation to give
oxidize the sulfide to the sulfone at this stage as epoxidation formamide 4 proceeded in good yiel:® All of these
was found to be a side reaction once the norbornene moietyrasctions proved amenable to multigram synthesis. Dehydra-
had been introduced. This oxidation was performed using tjon of formamide4 using POG and’Pr,NH gave the desired
isonitrile monomer3. While isonitrile 3 failed to undergo
ROM polymerization presumably due to bonding to the
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tored by IR to ensure complete conversion of formamide to
isonitrile (Scheme 2).

Scheme 2

aKey: (i) 5 (1.5%), norbornene (1 equiv), GAI,, 30 min, rt
then ethyl vinyl ether, 100%; (ilPrNH (5 equiv), POJ (2 equiv),
THF, 100%.

ROMPgell was found to be effective for the conversion
of a range of aldehydes into oxazoles, which could be isolated
without chromatography with high levels of purity §5%).

A typical procedure involved the reaction of aldehyt2
with 1 (4 equiv) in acetonitrile (giving a 0.2 M solution)
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andtert-butyltetramethylguanidine (4 equiv) for 12 h at 65
°C (Scheme 3).

Scheme 3
o S\ . .
o ~ A N k 90% purity, 51% yield* 166% purity, 46% yield*

Z H 0. @ =

I — . ) i
>/, X/\ Yield of pure oxazole after chromatography

Figure 1.
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aKey: (i) 1 (4 equiv),t-BuN=C(NMe,), (4 equiv), MeCN, 70
°C, 12 h; (ii) filter, evaporate.

temperatures, or the use of an aldehyde scavenger (polystyrene-
supported arenesulfonyl-hydrazitfe)yave lower product
purities.

In conclusion we have developed a ROMPgel Tosmic
reagent and successfully applied it to the synthesis of a small
library of oxazoles with minimal purification. This further
demonstrates the utility of ROMPgels as polymer-supported
reagents, and further work in this field from our laboratories
will be reported in due course.

Parallel reaction in a small library gave oxazol&&a—j
all in excellent purity ¢ 95% as judged by GC ariti NMR)
and in 68-90% isolated yield, Figure 1. The reaction is
applicable to aldehydes substituted in tiitho, metg or para
positions and also works for heterocyclic aldehydes. The

reaction was found to be tolerant of ester, nitrile, halo, and
nitro functional groups. Purification was limited to filration ~ Acknowledgment. We thank Glaxo Wellcome Research
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