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Abstract: Phosgenated p-nitrophenyl(polystyrene)ketoxime (Phoxime™) resin (1) has been previously
utilized as a latent isocyanate equivalent. The Nautilus™ 2400 automated organic synthesizer was used to
determine the optimal temperature for thermolysis of the polymer-bound oxime-carbamate derived from
Phoxime resin and subsequent amine addition to give a urea in solution.

 

Introduction

Isocyanates are useful building blocks for combinatorial synthesis and have been utilized for the preparation
of ureas,1-3 carbamates,4-6 sulfonylureas7-9 and heterocycles such as hydantoins10,11 and quinazoline-2,4-
diones.12-14 Polymer-bound oxime carbamates derived from the addition of isocyanates to p-
nitrophenyl(polystyrene) ketoxime or Phoxime resin15,16 have been shown to serve as latent isocyanates
upon thermolysis.17 Phosgenation of the oxime resin to afford its chloroformate and subsequent addition of
a primary amine, results in the formation of an oxime-carbamate.18 Urea formation then occurs in solution
upon thermolysis19 of the polymer-bound oxime-carbamate in the presence of an amine.

The suitability of the Nautilus 2400 automated synthesizer for development and optimization of organic
synthesis has been well established. Typical optimization studies include: reaction temperature, reaction
time, reagents, solvents and stoichiometry. To examine the dependence of isolated urea yield and purity on
the thermolysis temperature for the polymer-bound oxime-carbamate derived from Phoxime resin, the
Nautilus 2400 was employed to independently control reactor temperature from vessel-to-vessel. As a case
study, we chose to look at the synthesis of cyclohexyl-4-biphenyl urea (2).

 

Experimental

Scheme 1 - Solid Phase Synthesis of Cyclohezyl-4-biphenyl urea
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Phoxime resin 1 (200 mg, 0.15 mmol) was added to eight, 8 mL reaction vessels (RV's) on the Nautilus
2400. Three molar equivalents of 4-biphenylamine in dichloromethane (DCM) was added to each reaction
vessel and agitated (25 °C, 2 h) to afford a resin-bound oxime carbamate intermediate, which was washed
with DCM followed by methanol (Scheme 1). Heating of the oxime-derived carbamate resin in toluene at
eight independent temperatures from 50 sC to 120 sC at 10 sC increments for 10h in the presence of four
equivalents of cyclohexylamine formed cyclohexyl-4-biphenyl urea 2 in solution.

 

Table 1 - Yield of Cyclohexyl-4-biphenylurea as a Function of Temperature

Urea products 2 were evaporated to dryness and
analyzed by 1H NMR,mass spectroscopy and HPLC.18
High purity (HPLC area %) and chemical yields were
observed. For this particular case, optimum thermolytic
cleavage conditions appear to be above 80 °C as shown
in Table 1. Additionally, inspection of the IR spectra of
the recovered oxime resin from the higher temperatures
indicated complete cleavage of the polymer-supported
oxime carbamate (CO stretch: 1750 cm-1).

Summary

The Nautilus 2400 automated synthesizer was employed to examine the dependence of isolated urea
yield on cleavage temperature.
Temperature dependence studies were facilitated by the individual temperature control capabilities of
the Nautilus 2400.

The thermolytic cleavage of biphenylamine-derived oxime carbamate was found to be optimal at
temperatures greater than 80 °C.
Phoxime resin can be derivatized with primary amines to generate oxime carbamates which can be trapped
with amines to afford ureas on the Nautilus 2400.
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Comments

During 1-30 September 1997, all comments on this poster should be sent by e-mail to
ecsoc@listserv.arizona.edu with B0001 as the message subject of your e-mail. After the conference, please
send all the comments and reprints requests to the author(s).
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