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Abstract: Oxadiazoles have been prepared in a one-pot procedure by the palladium-mediated
couplmg af aryliodides with amidoximes under one atmosphere of carbon monoxide. This
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Oxadiazoles have often been described as bioisosteres for amides and esters.! Due to the

increased hydrolytic’> and metabolic stability of the oxadiazole ring, improved
pharmacokinetic and in vivo performance is often observed, which make this heterocycle an

|mnnrt'1nt structural motif to the nha“ nacentical 1ndustry. As a consequence of these
characteristics, oxadiazoles have impacted numerous drug discovery programs, including

W
o
e

P2 L T Ty e dinranima ranamé~ ey

imuscarinic "i’g()ﬁista,?a bcu.{.w.uucpmc receptor partiar agoiists,” aopamine transporters,
antirhinovirals,* growth hormone secretagogues,™ and 5-HT agonists.” Several methods are
available for the preparation of oxadiazoles (4, eq. 1).> In general, amidoxime 1 is reacted
with a suitably activated acid derivative 2 (for example, an ester,’™* acid chloride,’ anhydride,®
or orthoester’) and heated at 90-100 °C, wherein O-acylation is accompanied by a rapid
intramolecular cyclo-dehydration.® More recently, researchers from these laboratories have
described the coupling of amidoximes to carboxylic acids mediated by EDC and DMAP.’
This mild procedure was amenable to acid labile substrates.
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In the course of a recent medicinal chemistry effort, we had prepared numerous
benzamide analogs using Heck’s aminocarbonylation methodology from the corresponding
aryliodides.'” Although quite potent, this series suffered from a lack of oral absorption and
high plasma clearance rates in the rat. This nhdrmacokmetlc profile dlrected us to consider

that an acyl pallad1um complex 6 (eq 2), generated from an aryhodlde/Pd(O)/CO 1 atm),
would be sufficiently activated to react with 1. If successful, we aniicipated that O-acyl
complex 7 would undergo cyclodehydration to form 8 under the reaction conditions. This
report describes the successful one-pot transformation of aryliodides to oxadiazoles under
palladium catalysis.
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Tabie 1
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“TAIl reactions were performed on a I mmol scale. "All reactions used 0.05 equiv of the palladium salt. “All
products gave satisfactory '"H NMR and mass spectra. “The major product (55% yield) was identified as 4-
carbomethoxy-1-N,N-dimethylbenzamide. ‘A minor constituent (4% yield) was identified as the symmetrical bis-
oxadiazole. “The balance of material was the starting aryliodide.

We began our investigation by attempting to couple methylamidoxime with methyl 4-
iodobenzoate (Table 1, eniry 1). Our starting point utilized a protocol similar to the
aminocarbonylation reaction.'! We were pleased to witness that these conditions did in fact
provide the oxadiazole, albeit in modest yield. The major product, the corresponding N,N-
dimethylbenzamide, resulted presumably from the capture of the acyl-palladium intermediate
with exogenous dimethylamine, formed by the thermal decomposition of DMF. In order to
suppress this side reaction, we conducted the above reaction in several alternative solvents. N-

methylpyrohdmone (NMP) is typically a good alternative to DMF but did not improve the
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reaction time (entry 4) or temperature (entry 5) yielded the same result. In the case of a
valuable amidoxime, it is worth noting that 1.5 equiv of this component was sufficient without



compromising the yield (entry 6). Next, we increased the equivalents of 1 (entry 7) in order
to trap the acyl-palladium intermediate 6 with greater efficiency. However, this change led to
the consumption of 8 by the thermal reaction between the ester substituent and excess 1,
leading to the symmetrical bis-oxadiazole. We determined that Pd(Ph,P), and Cl,Pd(dppf)
were as effective as Cl,Pd(Ph,P), (entries 8 and 9, respectively), but the dppe ligand
performed poorly (entry 10).
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Arylhallde (1 mmol), amidoxime (3 equiv), and CL,Pd(Ph,P), (0.05 equlv) were combined in toluene (4 mL) and
triethylamine (2 equiv) and heated to 95 °C under 1 atm CO for 15 hours. ®All products gave satisfactory 'H NMR
and mass spectra.

The present reaction has been further extended to a broader range of substituted
iodides and amidoximes (Table 2). Thus, 1-iodo-4-nitro b nzene (entry 1) was sublected
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that observed for the ester substituent. ThlS indicated that oxidative-addition was not
adversely influenced by the electron-releasing substituent. The amidoxime derived from ethyl
cyanoformate was found to be a suitable partner, providing the 3-carbethoxy-1,2,4-oxadiazole
in moderate yield (entry 4). In contrast to aryliodides, arylbromides were found to be
unreactive under these conditions, returning only starting material after prolonged heating
(entry 5). This lack of reactivity provided an opportunity to probe whether selective
functionalization could be realized. Gratifyingly, 4-iodo-1-bromobenzene did provide the

oxadiazole resulting from exclusive oxidative-addition to the aryliodide bond (entry 6).
A novel one-pot method for the formation 3-a k‘fl—S—aryl—l 2,4-oxadiazoles has bee

established. Due to the neutral reaction cond tiO“;S, application to more elaborate substrates
should pose no difficulties."” Since aryliodides are readily converted to carboxylic acids e
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ature methods and provides additional
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