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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)-tert-butyl-2,3-dihydro-4(H)-pyrimidin-4-one in 65–71% yield, via an
efficient three-step radical decarboxylation-oxidation-�-elimination tandem reaction. In contrast, when addition of allyltrimethyl-
silane/BF3·OEt2 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.1 In a series of relevant
papers, Suárez and co-workers2 have presented diace-
toxyiodobenzene/iodine (DIB/I2) as an effective mixture
of reagents for the oxidative decarboxylation of car-
boxylic acids (Eq. (1)).
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We were particularly interested by a recent application
of the Suárez oxidation, where the radical decarboxyla-
tion–oxidation of �-amino acids is followed by nucle-
ophilic trapping of the generated iminium ion (Eq.
(2)).3

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

6(S)-carboxy-2,3-dihydro-4(H)-pyrimidin-4-one, 1, a
useful intermediate for the enantioselective synthesis of
�-substituted �-amino acids,4,5 was treated with the
DIB/I2/allyltrimethylsilane/BF3·OEt2 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 CH2Cl2, followed by
allyltrimethylsilane (allylTMS, 5 equiv.) and BF3·OEt2

(1 equiv.), under the same conditions employed by
Suárez et al.3 in the corresponding transformation of

(2)

(3)
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Scheme 1.

Figure 1. ORTEP drawing of iodoenone 7, with thermal
ellipsoids drawn at 30% probability level.10

pyroglutamic acid (Eq. (2)). Unexpectedly, the previ-
ously reported4b,i heterocyclic enone 3 was formed in
good yield (Eq. (3)).

Based on reasonable mechanistic considerations,2,3 the
formation of enone 3 can be accounted for in terms of
a three-step radical decarboxylation–oxidation–�-elimi-
nation tandem reaction as outlined in Scheme 1. It is
evident that �-elimination of an acidic proton in
iminium ion 5 to give enone 3 is faster than nucle-
ophilic addition to afford allylated product 2 (Eq. (3)
and Scheme 1).

Nevertheless, when the allylTMS/BF3·OEt2 reagent
mixture was suppressed from the reaction protocol, the
main product turned out to be vinylic iodide 4,6 accom-
panied by varying amounts of the enone 3 (Eq. (4)).

It is likely that the iodoenone 4 forms from enone 3 via
�-iodination;7 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) �-elimination of a proton to give the enone 3, (4)
�-iodination, and (5) �-elimination of a second proton
at C(5) to produce iodoenone 48 (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-

one, 7,9 could be obtained. Fig. 1 shows the crystal
structure of iodoenone 7, an isopropyl analog of 4.

(4)
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Scheme 2.
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8. Support for the mechanism advanced in Scheme 1 was
gained when in a separate experiment, exposure of the
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Most interestingly, a control experiment confirmed that
allylTMS reacts with iodine to give iodotrimethylsilane
(ITMS). This observation is relevant in view of the
ability of ITMS to hydrodehalogenate �-haloketones.11

In the system at hand, treatment of iodoenone 4 with
1.2 equiv. of ITMS in CH2Cl2 resulted in essentially
quantitative hydrodeiodination to give the enone 3. A
plausible mechanism is presented in Scheme 2.12–15

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,12 six-membered nitrogen-containing
allene 8 seems to be the first example of its kind.13

In summary, the special structural characteristics of the
perhydropyrimidinone substrate 1 lead to distinctive
reactivity upon treatment with the Suárez DIB/I2 decar-
boxylation protocol. Remarkable three- and five-step
tandem reactions afforded then useful enone derivatives
3 and 4.
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M. S.; Suárez, E. Tetrahedron Lett. 1995, 36, 2141–2144;

www3.interscience.wiley.com/reference.html


M. A. Iglesias-Arteaga et al. / Tetrahedron Letters 43 (2002) 5297–53005300

Ref. 6, resulted in a clean (61–65% yield) conversion to
iodoenone 4.

9. Exposure of 1-benzoyl-2(S)-isopropyl-6(S)-carboxyper-
hydropyrimidin-4-one to DIB/I2 afforded similar results
to those described for pyrimidinone 1 in Ref. 6. The
isolated yield of 1-benzoyl-2(S)-isopropyl-5-iodo-2,3-
dihydro-4(H)-pyrimidin-4-one 7 was 37%. Mp 218–
220°C. [� ]D

25=389.27 (c=1.0, CHCl3). 1H NMR (400
MHz, DMSO-d6, 120°C) � (ppm) 0.88 (d, J=6.6 Hz,
3H); 0.95 (d, J=6.6 Hz, 3H); 2.16 (m, 1H); 5.44 (d,
J=7.3 Hz, 1H); 7.46–7.60 (m, 6H). 13C NMR (100 MHz,
DMSO-d6, 120°C) � (ppm) 167.7, 159.4, 142.6, 133.6,
131.8, 129.2, 128.3, 120.7, 75.6, 69.7, 33.5, 18.7, 18.0. MS
(20 eV) 370 (M+), 327 (M+−43), 300, 222, 172, 105, 77.
HRMS (FAB), observed 371.0252 (M++1); estimated for
C14H16IN2O2, 371.0257.

10. Crystallographic data for this structure have been
deposited with the Cambridge Crystallographic Data
Centre as supplementary publication no. CCDC 183998.
Copies of the data can be obtained free of charge on
application to CCDC. 12 Union Road, Cambridge
CB21EZ, UK (Fax: (+44) 1223-336-036. Email:
deposit@ccdc.cam.ac.uk).

11. (a) Olah, G. A.; Arvanaghi, M.; Dankar, Y. D. J. Org.
Chem. 1980, 45, 3531–3532; (b) Ho, T.-L. Synth. Com-
mun. 1981, 11, 101–103.

12. For experimental and theoretical support of the existence
of (bent) 1,2-cyclohexadiene derivatives, see: (a) Wentrup,
C.; Gross, G.; Maquiestiau, A.; Flammang, R. Angew.
Chem., Int. Ed. Engl. 1983, 22, 542–543; (b) Fernández-
Zertuche, M.; Hernández-Lamoneda, R.; Ramı́rez-Solı́s,
A. J. Org. Chem. 2000, 65, 5207–5211.

13. For experimental support of the existence of six-mem-
bered oxygen-containing cyclic allenes, see: (a) Schreck
M.; Christl, M. Angew. Chem., Int. Ed. Engl. 1987, 27,
690–692; (b) Christl, M.; Braum, M. Chem. Ber. 1989,
122, 1939–1946; (c) Ruzziconi, R.; Naruse, Y.; Schlosser,
M. Tetrahedron 1991, 47, 4603–4610.

14. For precedent on [1,3] silicon shifts, see: Fernández, M.;
Pollart, D. J.; Moore, H. W. Tetrahedron Lett. 1988, 29,
2765–2768.

15. For precedent on electrophilic substitution of trimethylsi-
lane, see: (a) Koneing, K. E.; Weber, W. P. J. Am. Chem.
Soc. 1973, 95, 3416–3418. For mechanism and review,
see: (b) Blumenkonf, T. A.; Overman, L. E. Chem. Rev.
1986, 86, 857–873.


	Tandem reactions initiated by the oxidative decarboxylation of 1-benzoyl-2(S)-tert-butyl-6(S)-carboxyperhydrop...
	Acknowledgements
	References


