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REACTION OF CHROMONE EPOXIDES. 1

REACTION OF 2,3-EPOXYISOFLAVONE WITH ALKYLAMINES
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Abstract The reaction of 2,3-epoxvisoflavone (1) with primary alkyl-
amines gave 2'~hydroxy~[l—phenyl—l—(N—formyl)alkyla;ino}acetophenones {2a-
d), whose structures were determined on the basis of spectroscopic propzzties
gnd ¥-ray crystallographic analysis for N-propyl derivative (2c¢).

Ny

Do:melyl reported the facile synthesls of chromone epcxides and their acid-catalysed
rearrangement reaction. These epoxides can also be repgarded as being attacked by
othgr nucleophilesg. In this communication we report the formation of unexpected
preducts on the formal 1,2-shift of CHO group rearrangement reaction of 2,3-epoxy-

isoflavene (1) with primary alkylamines.
v
To a solution of 2,3-epoxyisoflavone (1) in CH2C12 was added an excess H0% MeNH.,
v
solution and the mixture was stirred for 2 h at room temperature to give compound

23 as colorless needles, mp 89-91°, in ca. 30% yield. The IR spectrum of 2z showed
g;e presence of chelated hydroxyl and carbpnyl groups (3400 and 1650 Cm_l) ;Ed N-
formyl group (1680 cmﬁl). The UV specirum of 2a in MeOH has maxima at 259 and 332

am (e =9.15 x 105 and 4.20 x 103) and these were shifted to 379 nm ( ¢ =5.40 x 103)
by the addition of XOH sclution. The 1H—NMR spectrum of 2a showed the signals due
to N-methyl protons at & 2.86 (s, 3H), N-Tormyl proton at%g 8.26 (s, 1H), chelated

hydroxyl proton at § 11.96 (s, 1F; dlsappeared by the addition cf DQO), and nine
aromatic and one benzyliec protons at & 6.64-7.61 (m, 10H)} ppm. In addition to
these signals some small peaks due to the rotational iscmer of the amide group were
chaerved. The molecular compeosition was determined as Cl6H15NO3 by high resolution
mass spectrometry and elemental analysis3.
Other reaction products (2b-d) (Table 1) also had similar spectral properties to 2a.
To determine the structur;mo; 2, X-ray crystallographic analysis of 2c¢ (R=n—propy;?
" Ny

was undertaken.

The crystal used for X-ray analysis had a dimension of ca. 0.18 x 0.15 x 0.15 mm
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Crystal data are 018H19N03=297.3N, monoclinic, space group BE/b’ a=26.884(3),

b=22.640(5), ¢=0.465(2) A, +v=33.59(6)°, 7=8, Dx=1.236. A total of 2375 unique

reflections having Fo >» 30{Fo) were measured on Rigaku AFC-5 diffractometer using
The structure was

graphite-monochromated Cu-Ka radiation, solved by the direct

u

method and by using MULTAN system . The refinement of atomic parameters were
-

carried cut by block-diagonal least squares calculations-®, The final R value was

The molecular structure of 2¢ and the yields of 2 were shown in Fig. 1
N, Ny

0.0715.
and Table 1.

From this structure, it is clear that the abnormal low field shift of benzyl proton
1s due to the anisotropic effect of N-formyl group which is in close proxinity.

The tentative mechanism of the formaticn of 2 was shown in Chart 1.

u
was attacked by alkylamines at o-position (3-position on chromone ring) and opened

The epoxide (1)
n

to give (A)G

> followed by the rearrangement to 2 through the intermediate (3).

s 4"
Table 1. Yields and mp of 2,
1]
2 K Yielad (%) mp (90)
a OF, 32.7 1 89-91
b C2H5 67 .4 93
C n_CSH7 64,0 106
d|eyclohexyl 68.9 162-163
Fig.1.
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Chart 1.
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In addition to 2a another ¢rystalline ovroduct (mp 99°) was obtained and the
RV ]

structure is under investigatioen.
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