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Abstract: Isopropanol was found to be an excellent solvent for the precipitation of PEG-bound molecules.
Polar reagents and by-products, even those generated as a result of using benzotriazol-1-yloxy-
tns(dlmethylammo)phosphomum hexaﬂuorophosphate (BOP) or benzotriazol-1-yloxy- tnpyrrohdmophosphomum

PO,

hexatluorophospnate (l’yHUl") Couplmg ergCﬂlS are soluble in iPrOH auowmg clean ptecnpuauon of the

nolvmer-bound species. Several p\mmnlpc are given to sunnort the ceneral utilityv of thig nmrlnlfﬂnnn method
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which allowed for the synthcms of a3, 5- -pyrazolidinedione on soluble PEG polymer support.
© 1998 Elsevier Science Ltd. All rights reserved.

When polar reagents and/or polar by-products are produced in a polymer reaction, precipitation with Et;O
and subsequent purification can be troublesome. This problem is a limiting factor in many reactions performed on
a soluble polymer support. To develop an efficacious means for the workup and purification of the polymer-
bound species, it is crucial that a solvent be used that solubilizes the polar reagents and byproducts but precipitates
the polymer-bound products. Based on previous work in our laboratory!, generated PEG mesylate 1 (table 1),
can easily be purified by removing the EtsN-HCI byproduct with iPrOH. Therefore direct precipitation with
iPrOH instead of EtpO should solublize other polar reagents and byproducts and cleanly precipitate the polymer-
bound product. Further investigation found that the use of iPrOH as the precipitating solvent can be applied in
general for PEG-bound reactions regardless of reagents and reaction conditions. PEG-bound esters 2,3 and

arylsulfonamides? 4-6 were prepared and precipitated from isopropanol as shown in Table 1. Release of the

substrate from the polymer provided clean product, without need for further purification. We employed this
precipitation method for the synthesis of a 3,5-pyrazolidinedione on the soluble PEG polymer support
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3,5-Pyrazolidinediones 7 arc a class of five-membered nitrogen-containing heterocyclic compounds
2

The major side effect of these agents is gastric irritation which sometimes limits their therapeutic application.
Since the biological activity of this series of compounds is of interest, a method of rapidly preparing analogues
which may provide compounds with increased activity and diminished side effects would be advantageous.
Within the scaffold of 7 two possible tautomers exist.* However, if there are two substituents at the 4-position,
zation. Introduction of a second substituent will also result in structural changes to

AVALRN 1 H = vy LIS 8 a8

ore recent studies with this class of compounds have shown that
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preliminary results on the synthesis of a 3,5-pyrazolidinedione of structure type 8 (figure 1) prepared on soluble

Figure 1.

With a novel synthetic strategy for the incorporation of malonate bound to PEG already reported by our
laboratory® and a new solvent system (MeOH/DMF, 1:8) reported for the traceless desulfonylation of less reactive
polymer-bound aryl alkyl sulfones’, the synthesis of 3,5-pyrazolidinediones on PEG polymer support8 and

subsequent detachment from the polymer could easily be envisioned. The key s

n in the synthesis is the counling
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product was obtained (Scheme 1).
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Since BOP and PyBOP are highly efficient coupling reagents, the cyclization might be accompiished by
the reaction of the polymer-bound dialkylated malonic acid with methylhydrazine in the presence of BOP or
PyBOP. Thus, the dialkylated malonate 10 was subjected to hydrolysis with NaOH/H,O to give 11 (Scheme 2).
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The workup was facilitated with Amberiite® IR-120(plus). The BOP-mediated coupling reaction of i1 with
methylhydrazine was then carried out. Unexpectedly, when the standard purification protocol using diethylether
(Et20) was engaged, an amorphous solid was obtained instead of a normal crystalline polymer-bound product.
Subsequently filtration of this material was extremely difficult, and all attempts to crystallize the polymer-bound
product failed.

When polymer bound dialkylated malonic acid was reacted with methylhydrazine using BOP or PyBOP,
precipitation with iPrOH gave excellent yields of 3,5-pyrazolidinedione 12. Oxidation of 12 with KHSOs
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Scheme 2.
In a typical experimental nracadura for the nrenaration of 12 to a stirred solution of 11 (2 mo 0037
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mmol) and PyBOP (117 mg, 0.23 mmol) in anhydrous DMF (6.0 mL) at rt under Ar was added methylhydrazine
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and then evaporated to dryness, redissolved in MeOH (5.0 mL), and triturated with iPrOH (200 mL). The
resulting white solid was filtered, washed with iPrOH (3 X 30 mL) and Et;O (2 x 30 mL), and dried in vacuo to
give 12 (196 mg, 98%). Also in a typical experimental procedure for the preparation of 14, to a mixture of 5%
Na/Hg (644 mg) and NapHPO4 (40 mg, 0.28 mmol) at rt under Ar was added a solution of 13 (151 mg, 0.028
mmol) in anhydrous DMF (4 mlL) followed by absolute MeOH (0.5 mL). The resulting mixture was stirred at rt
for 18 h, and then Amberlite® IR-120(plus) (2.0 mL) was added followed by MeOH (2.0 mL). Stirring was

~nnti ire was filtered, washed wit eOH and the combined filtrate
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The resulting white solid was washed with iPrOH
evaporated to dryness, redissolved in EtOAc, and then flash chromatographed (hexanes/EtOAc, 1:1) to afford 14
(5.5 mg, 74%).

In summary, iPrOH was found to be a valuable solvent for the precipitation of PEG polymer, even in the
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presence of polar reagents and/or byproducts. The polymer-bound products could be readily isolated and
inclusion complexes minimized by precipitation with iPrOH prior to release from the polymer. Moreover, polar
compounds released from the polymer can easily be obtained by precipitation of the polymer with iPrOH and
colated from the iPrOH w
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shings. This new purification system allows for the synthesis and isolation of
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pyrazolidinedione from the polymer in good yields.
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