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Novel Two-Step Pyrone to 4-Chromanone
Transformation

Summary: A two-step synthesis of 4-chromanones has
been developed on the basis of the decarboxylative di-
merization of 4-methyl-6-hydroxy-2-pyrone followed by a
decarboxylative Diels—Alder reaction.

Sir: The assemblage of chemical and pharmacological data
on the benzopyrans is rich and well developed.! Interest
in this broad class of compounds has been intensified by
the recent discovery that certain naturally occurring A
chromenes (4H-1-benzopyrans), dubbed “precocenes”,
show biological activity as antiallatotropins (antijuvenile
hormones).? The intriguing possibility exists that these
compounds will form the basis for a new class of “natural”
insecticides. Examples of the precocenes are 7-methoxy-
2,2-dimethylchromene (1) and 6,7-dimethoxy-2,2-di-
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methylchromene (2). From a synthetic perspective the
4-chromanones, generalized as 3, stand forth as direct and
versatile precursors to the A%-chromenes, in addition to
their intrinsic worth as a significant structural subclass of
the benzopyran natural products.® In light of this
preamble, we report herein a versatile 4-chromanone
synthesis marked by its novelty and brevity.

The two-step synthetic access to 4-chromanones was
presaged by the observation that 4-methyl-6-hydroxy-2-
pyrone (4)* undergoes an amine-catalyzed decarboxylative
dimerization (Scheme I). Specifically, treatment of the
2-pyrone with a catalytic amount of 4-(dimethylamino)-
pyridine in refluxing xylenes gave in 42% vield the highly
crystalline coumarochromanone § (mp 153 °C), which we
christened “prechromanone”. A mechanism for the for-
mation of 5 is advanced in Scheme L

It was felt that the 2-pyrone moiety in 5 could be entered
into partnership with an acetylenic dienophile to provide
the desired 4-chromanones directly via a decarboxylative
Diels—Alder reaction (Scheme II).>® This intention was
easily put to practice by heating “prechromanone” (5) in
decalin solution with suitable dienophiles in sealed tubes.
For example, dimethyl acetylenedicarboxylate served as
a dienophilic coadjutor to provide in 76% yield the 4-
chromanone 6 (mp 100-100.8 °C). Similarly, methyl
propiolate gave in essentially quantitative yield a 2:1
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mixture of the regioisomeric adducts 7 and 8.6 Di-
phenylacetylene entered the decarboxylative cycloaddition
to yield the corresponding derivative 9, mp 159-160 °C
(78%). Finally, even trimethylsilylacetylene, which is
regarded as a relatively feeble dienophile,” proved to be
a superb substrate, generating quantitatively the single
regioisomer 10, mp 104.5-105.3 °C 8

In summary, this simple two-step synthesis offers direct
and efficient access to a variety of 4-chromanones. Further
studies on the scope, limitations, and application of this
method are in progress and will constitute supervenient
reports 10
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Studies Directed toward the Total Synthesis of the
Rubradirin Antibiotics. 2. Synthesis of the Unique
Morpholinonaphthoquinone Chromophore: A Lesson
in Diels-Alder Regiocontrol by Diene Substituent
Selection

Summary: A Diels-Alder approach to the aromatic/het-
erocyclic portion of the rubradirins is detailed.

Sir: Rubradirin and rubradirin B represent a unique class
of ansamycin-related products. The structures of these
compounds have been elucidated by a combination of
NMR and X-ray methods.! The antibiotic rubradirin
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interferes with ribosomal functions related to enzymatic
peptide chain initiation. The aglycone of rubradirin retains
moderate inhibitory activity toward ribosomal functions
but also acts as an extremely potent inhibitor of RNAP.
Rubradirin B, on the other hand, exclusively affects ri-
bosomal functions, but to a smaller degree than rubradirin,
and does not impair the function of RNAP at all.?

The promising biological activity of the products in
combination with the unique structures has led us to em-
bark on a program to design a total synthesis route to these
materials. In accomplishing this objective, we have initially
focused our attention on the preparation of the morpho-
linoquinone chromophore. Since, to our knowledge, only
one such related compound has ever been prepared, this
exercise in aromatic/heterocyclic chemistry posed a con-
siderable challenge.® After some preliminary studies,* we
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Scheme I. Preparation of the Morpholinoquinone 1¢¢
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9 (a) H,,10% Pd/C, NaBH,, 2 N NaOH, 30 min, room
temperature; (b) BrCH,CH(Br)CO Me, K. COs, acetone A
12 h; (¢) PACH,CI, NaI K COa,acetone 90 °C,15h
(sealed tube); (d) 1:1:1 5% KOH-EtOH-THF, room tem-
perature, 1 h; (e) (1) 4 equiv of LDA, THF, -50 °C, 2 h;
(2) Mel, 50 °C to room temperature (f) CH ,N,, MeOH
(g) H,, 10% Pd/C, HC], PhH-EtOH, room temperature, 6
h; (h) Ac,0, pyr, 110 C 5h; (1)HCl gas, MeOH, 40 °C 10
hmm ) Fremy s salt, '/, M KH,PO,, room temperature 2
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decided that the best way to achieve access to this sub-
structure was to consider preparing first the B, C portion,
the morpholinoquinone 1, and then to anneal this unit to
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the ring A portion by a Diels—Alder reaction. An important
regiochemical question would have to be addressed in this
study, for the precise course of the cycloaddition reaction
would depend on the nature of the substituents X and Y
of the diene, and, most likely, on the type of Z group
affixed to the dienophilic component.

The synthesis of 1 commenced with the readily available
starting material 2-nitroresorcinol (3,° Scheme I). One of
the phenolic groups was protected as its MEM ether, and
the nitro group was converted in quantitative yield to
amine by palladium-catalyzed sodium borohydride re-
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