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2-AZAISOBENZOFURANS AS INTERMEDIATES IN A

CONVENIENT ANNELATION OF AROMATIC TERTTARY AMIDES
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63355365. The conversion of N,N-diisopropylbenzamide and dienophiles to N,N-
diisopropylamino-2-carboxy-4-hydroxyl-3,4-dihydronapthalenes via ortho lithiation,
formylation, diazotization, ring closure, cycloaddition, and ring opening is reported

and postulated to involve the intermediacy of a novel 2-azaisobenzofuran,

The ortho lithiation and electrophilic substitution of aromatic tertiary amides is
an efficient methodology for the synthesis of a wide variety of polysubstituted aromatics
and heteroaromatics.l In approaches developed primarily by Snieckus and coworkers,
annelation of the aromatic ring to carbocyclic and heterocyclic derivatives is achieved
by introduction of an ortho substituent which bears a nucleophilic site that is used to
complete the cycle by addition to the amide.2 We wish to report a sequence which begins
with ortho lithiation and involves annelation of the ring by incorporation of a dieno-
phile into an isobenzofuran., Synthetically, this approach allows fusion of four differ-
ently substituted atoms onto the aromatic ring with stereochemical control at two sites.
Mechanistically, it appears to involve the previously unreported 2-azaisobenzofuran
system.

The sequence begins with the formation of the 2-diazo derivative % in 70% yield via
ortho lithiation of N,N~diisopropylbenzamide (k) followed by formylation, addition of
hydrazine, and oxidation. Reaction of % in the presence of a catalytic amount of
Cu(acac)2 and 1.5 equivalents of a dienophile gives the substituted products 3-7 as

shown in Scheme I and Table 1.3
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The stereochemistry of § is assigned on the basis of a coupling constant of 13 Hz
for the benzylic proton, which indicates that endo addition is favored., The stereo-
chemical assignments made to 3 and 4 are based on that assumption. Conversions of 3 to

Bs 3 or 10 can be carried out by treatment with NaHCO Zn/HOAc/CH30H or Collins oxida-

3’
tion - silver (II) oxide, respectively, in the yields indicated.
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The mechanism of formation of 3-7 can be rationalized by the formation of 2-N,N-
diisopropylazaisobenzofuran ]l as shown in Scheme II. Circumstantial evidence for the
formation of L} and its concerted cycloaddition to the dienophiles is the stereospecifi-
city of the reactions with dimethyl maleate and dimethyl fumarate. 1In addition, there
is close analogy with the work of Hamaguchi and Ibata, who generate l-methoxyisobenzo-
furans as intermediates by a similar approach from me1:hy1--2—diazomethylbenzoate.4’5
The postulation of ] appears to be the first of a 2—azaisobenzofuran.6 The role of the

nitrogen in the ring opening is indicated in Scheme II.
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In summary, the present approach to annelation of tertiary aromatic amides allows
addition of a formyl carbon and a dienophile to complete a six-membered ring. Although
the yields are not high, the regio- and stereochemistry is predictable and a novel
l-azaisobenzofuran appears to be involved., The extension of this approach to other

systems is under further investigation.
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