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Abstract—Treatment of the title perhydropyrimidinone with diacetoxyiodobenzene and iodine followed by addition of allyltrimethyl-
silane and boron trifluoride etherate afforded 1-benzoyl-2(S)-zert-butyl-2,3-dihydro-4(H)-pyrimidin-4-one in 65-71% yield, via an
efficient three-step radical decarboxylation-oxidation-f-elimination tandem reaction. In contrast, when addition of allyltrimethyl-
silane/BF;-OEt, was suppressed, a remarkable five-step tandem process led to the formation of vinylic iodide, 1-benzoyl-2(S)-tert-

butyl-5-iodo-2,3-dihydro-4( H)-pyrimidin-4-one as the main product. © 2002 Elsevier Science Ltd. All rights reserved.

Synthetic applications of diacetoxyiodobenzene have
received considerable attention.! In a series of relevant
papers, Suarez and co-workers? have presented diace-
toxyiodobenzene/iodine (DIB/I,) as an effective mixture
of reagents for the oxidative decarboxylation of car-
boxylic acids (Eq. (1)).

DIB/1, -CO,
R-CO,H— 5R-CO,I— 5RI (1)

We were particularly interested by a recent application
of the Sudrez oxidation, where the radical decarboxyla-
tion—oxidation of a-amino acids is followed by nucle-
ophilic trapping of the generated iminium ion (Eq.

)72

In this report, we describe the contrasting reaction
course encountered when 1-benzoyl-2(S)-tert-butyl-

1.DIB /1,

6(S)-carboxy-2,3-dihydro-4(H)-pyrimidin-4-one, 1, a
useful intermediate for the enantioselective synthesis of
a-substituted B-amino acids,** was treated with the
DIB/I,/allyltrimethylsilane/BF;-OEt, reagent mixture
(Eq. (3)). Although the anticipated allylated derivative
2 was not observed, interesting three- and five-step
tandem processes led to the formation of other valuable
decarboxylated products.

With the aim to achieve overall substitution of the
carboxylic group in pyrimidinone 1 by an allyl moiety
(cf. Eq. (3)), the former substrate was treated with DIB
(2 equiv.) and iodine (1 equiv.) in CH,Cl,, followed by
allyltrimethylsilane (allylTMS, 5 equiv.) and BF;-OEt,
(1 equiv.), under the same conditions employed by
Sudrez et al.® in the corresponding transformation of
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Scheme 1.

pyroglutamic acid (Eq. (2)). Unexpectedly, the previ-
ously reported*™ heterocyclic enone 3 was formed in
good yield (Eq. (3)).

Based on reasonable mechanistic considerations,>? the
formation of enone 3 can be accounted for in terms of
a three-step radical decarboxylation—oxidation—B-elimi-
nation tandem reaction as outlined in Scheme 1. It is
evident that B-elimination of an acidic proton in
iminium ion S to give enone 3 is faster than nucle-
ophilic addition to afford allylated product 2 (Eq. (3)
and Scheme 1).

Nevertheless, when the allylTMS/BF;-OEt, reagent
mixture was suppressed from the reaction protocol, the
main product turned out to be vinylic iodide 4,° accom-
panied by varying amounts of the enone 3 (Eq. (4)).

It is likely that the iodoenone 4 forms from enone 3 via
B-iodination;’ therefore, the former iodinated enone is
apparently generated from a remarkable five-step
tandem reaction: (1) radical decarboxylation of pyrim-
idinone 1, (2) oxidation to an iminium ion intermediate,
(3) B-elimination of a proton to give the enone 3, (4)
B-iodination, and (5) B-elimination of a second proton
at C(5) to produce iodoenone 4% (Scheme 1).

Repeated attempts to obtain suitable crystals of
iodoenone 4 for crystallographic studies were unsuc-

cessful. Nevertheless satisfactory crystals of 1-benzoyl-
2(S)-isopropyl-5-iodo-2,3-dihydro-4(H)-pyrimidin-4-
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Figure 1. ORTEP drawing of iodoenone 7, with thermal
ellipsoids drawn at 30% probability level.'®

one, 7.° could be obtained. Fig. 1 shows the crystal
structure of iodoenone 7, an isopropyl analog of 4.
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Most interestingly, a control experiment confirmed that
allyITMS reacts with iodine to give iodotrimethylsilane
(ITMS). This observation is relevant in view of the
ability of ITMS to hydrodehalogenate a-haloketones.'!
In the system at hand, treatment of iodoenone 4 with
1.2 equiv. of ITMS in CH,CI, resulted in essentially
quantitative hydrodeiodination to give the enone 3. A
plausible mechanism is presented in Scheme 2.'>7!'

Most salient is the apparent intermediacy of cyclic
allene 8. Although experimental and theoretical support
of the existence of (bent) 1,2-cyclohexadiene derivatives
has been reported,'? six-membered nitrogen-containing
allene 8 seems to be the first example of its kind.'?

In summary, the special structural characteristics of the
perhydropyrimidinone substrate 1 lead to distinctive
reactivity upon treatment with the Suarez DIB/I, decar-
boxylation protocol. Remarkable three- and five-step
tandem reactions afforded then useful enone derivatives
3 and 4.
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