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All-carbon dipole derived by the interaction of triphenylphosphine with allenic ester is able to locate the polarized 2z-component in
3-formylchromones through a regioselective [2 + 3] addition to the C2-C3 &-bond, which is followed by deformylation leading to novel
3a,9a-dihydro-1-ethoxycarbonyl-1-cyclopenteno[5,4-b]benzopyran-4-ones. On the contrary, the dipole recognizes azadiene in 3-(N-aryliminomethyl)-
chromones through [4 + 3] annulation and initially formed adducts undergo tandem rearrangements to afford novel N-aryl-2,3-dihydro-4-
ethoxycarbonylchromano[2,3-b]azepine-6-ones in good yield.

Allenes have proven to be valuable synthons, and cyclo- dipole A has been shown to undergo+{32) annulation with
addition to one of ther-bonds of allenic moiety has been a variety of dipolarophiles including polarized double bonds
the most common method of their involvement in organic and imines. The reaction is reportedly initiated by attack of
synthesis. However, recently Zhang and Rintroduced a the anionic carbon of dipole at the electrophilic center in
method for generating a 1,3-dipolé&\)( from alkyl 2,3- dipolarophile, and the addition, therefore, occurs only across
butadienoates by interaction with various phosphines. Thethe polarized 2 systems. However, quite often the addition
is nonregioselective, leading to mixture of prodiéts.
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4-ones which have been ascribed antifungal and otherimportant role in directing the regiochemistry of addition
medicinal propertie3and whose synthesis involves multistep by enhancing the electrophilic character of C2a—cand
processe$prompted us to investigate the reactions of dipole is knocked off after annulation. The work is also in progress
A with 3-formylchromones. The latter possess a highly for conversion of obtained cyclopentenochromon&sté
polarized C2-C3x-bond, and a successful annulation across naturallly occurring, biologically active molecules or their
this bond was anticipated to afford a simple route to the analogues.
carbon framework of the above-mentioned cyclopentano-  Subsequently, the additions of dipdlewere extended to
chromones. We report herein that as envisaged dip@ldds 3-(N-aryliminomethyl)chromoneg(), which were of con-
regioselectively to the C2C3-bond and the annulationis  siderable interest both from the chemistry point of view as
followed by concomitant deformylation leading to novel these molecules possess two highly electrophilic centers (C2
3a,9a-dihydro-1-ethoxycarbonyl-1-cyclopenteno[bjden- and the carbon of imine moiety) and synthetically as a route
zopyran-4-one (3) in good yield (Scheme 1, Table 1). to potentially biologically active chromone moieties bearing
heterocycle$.In light of the known behavior of azadienes
s (4) in reactions with 1,3-dipoles (nitrile imin€s@and the
Table 1. Dipolar Addition of Allenic Ester 1) with reported reactions of dipola with 1-aryl-4-phenyl-1-aza-
3-Formylchromones (2) 1,3-butadienés it was anticipated that addition would occur

only accross &N in 4. However, in view of the known

R reaction time (h) yield (%) of 3 high electrophilicity of C2 in4 there was a distinct
a H 80 74 probability that the reaction may be initiated by attack of
b Cl 80 72 dipole at C2 leading to either (2 3) or (4+ 3) annulation.
c Me 80 72 We report that the reaction of dipofewith azadiene4) is

indeed initiated by attack of the negative end of the dipole

) at C2 in4; however, contrary to the reaction of dipole
The assigned structures of adducia{c) are based on  \ith 3-formylchromones, the 4azadiene component is

spectroscopic'ti and*C NMR, IR, and MS) and micro-  yolved in the reaction, leading to f# 3] annelation. The
analysis. The assigned regiochemistry of addition is basedjyitially formed adduct undergoes, in situ, tandem rearrange-
on obtaining of C9a-H resonance iH NMR as a doublet  ents affording noveN-aryl-2,3-dihydro-4-ethoxycarbon-

(at 0 5.64 in the case OBC) which is COUp|?d only with yIchromano[2,3b]azepine-6-one§§ in good yI8|d (Scheme
C3a-H; the latter hydrogen appeared as multipled 08— 2, Table 2).

3.25 in the case 08c) and showed vicinal coupling with
C3-Hs. Thetrans-arrangement along the C9a—C3a bond is
based on the value &g, 3a= 6.38 Hz and the structures
are corroborated b¥?C NMR spectral assignments. Com- Scheme 2

pounds3a—c are apparently derived from regioselective , 05 ok
addition of dipoleA to the highly polarized C2C3 z-bond . 0 oA ‘A RWN
of 3-formylchromones which is followed by deformylation; m“‘ Benzene Ref > 9 0 N, ’
such facile deformylation is precedented in 2,3-dihydro- o) ' 10 ’
chromone derivativesOverall, the formyl group plays an 4 5
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Table 2. Dipolar Addition of Allenic Ester {) with
3-(N-Aryliminomethyl)chromones (4)

Mechanistically, the formation db can be rationalized
(Scheme-3) in terms of an initial regioselective (orientation
of dipole A being controlled by interaction between the
negative end of the dipole and most electrophilic center in

R Ar reaction time () _ yield (%) of 5 4) annulation leading to intermedial which is followed
a H  p-anisyl 80 55 by thermal opening of the chromone ring yieldiGgrotation
b |\H/| p'Ch'_O”iphe“y' 2(5’ ZZ around a G-C single bond inG followed by recyclization
© € pansy yields | and the latter after a 1,5-H shift leads %o Such
d Me p-chlorophenyl 90 60 . . . .
e Cl panisyl 80 59 opening of the chromone ring and recycllzatl_on_ is prece-
f Cl  p-chlorophenyl 80 64 dented, and recently we also reported a similar intra-

molecular reorganization in some chromone derivati¥es.

the assigned structures are based mainly on NMR spectral The obtianed (4+ 3) addition of dipoleA in reactions
evidences, which clearly indicated the preservation of the With azadienes (4) is apparently a consequence of the high
chromone moiety and involvement of the 4ystem. The  electrophilicity of C2 in4 as well as preferred s-cis
absence of a methine carbon (CH) in the downfield olefinic conformation of these dienésOn the contrary acyclic
region (>135 ppm) of thé3C NMR spectrum of5 along azadienes such as 1l-aryl-4-phenyl-1-aza-1,3-butadiene to
with the absence of an oxygen-linked methine carbon Which addition of dipoleA has been reported,do not
resonance (in the anticipated region) indicated the involve- POSSess a comparable electron deficiency at C4; consequently
ment of the & systend of the diene as well as the the addition of dipole occurs only accross §=¢ At present
rearrangement of the initially formed adducts as it ruled out WOrk is in progress to further delineate the factors controlling
structuresD and E for the product. The assigned structure chemoselectivities in additions of dipoketo heterodienes

is supported by the presence of an upfield shifted@9— with an aim of affecting easy (4 3) annulations, leading

100 ppm) quaternary olefinic carbon resonance assigned tof0 azepines/diazepines; the targetted heterocyclic systems are
C5a and the corresponding downfield shifted ¢a160— known to possess valuable biological activitiés.

162 ppm) quaternary olefinic carbon resonance (C11a). The
presence, inter alia, of two methyleneX2CH,) groups {H
and*C NMR) further corroborated the assigned structures;
the C NMR chemical shifts of these methylene carbons
(C2 and C3) were critical in ruling out structure(Scheme

3). The assigned structures are also supported by proto
connectivities of the'H NMR spectrum and UV and IR
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spectroscopic data.
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